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Noti ces

References in this publication to | BM products, progranms, or services do
not inply that IBMintends to nmake these available in all countries in
which | BM operates. Any reference to an | BM product, program or service
is not intended to state or inply that only I1BMs product, program or
service may be used. Any functionally equival ent product, program or
service that does not infringe any of IBMs intellectual property rights
or other legally protectible rights may be used instead of the |IBM
product, program or service. Evaluation and verification of operation in
conjunction with other products, prograns, or services, except those
expressly designated by IBM are the user's responsibility.

| BM may have patents or pending patent applications covering subject
matter in this docunment. The furnishing of this docunent does not give
you any license to these patents. You can send license inquiries, in
witing, to the IBMDirector of Commercial Relations, |BM Corporation
Pur chase, Ny 10577.
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Trademar ks and Acknow edgnent s
The followi ng trademarks apply to this book:

O AXis aregistered trademark of International Business Michine
Cor por ati on.

O |IBMis a registered trademark of International Business Michine
Cor por ati on.

0 INed is a registered trademark of | NTERACTI VE Systens Corporation

0 Personal Systeni2, PS/ 2, and RT are registered trademarks o
I nternational Business Machi nes Corporation.

0 Portions of the code and docunentati on were devel oped at th
El ectrical Engineering and Conputer Sciences Departnent at the
Ber kel ey Canpus of the University of California under the auspices of
the Regents of the University of California.
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About This Book
About Thi s Book
Thi s book describes the text formatting utilities available on the
Advanced Interactive Executive Operating Systemfor the Personal System 2
(AIX PS/2). The information in this book shows you how to use vi, an
editing program and howto use AIX PS/2 text formatting utilities.

Subt opi cs

Who Shoul d Read Thi s Book
What You Shoul d Know

How t o Use Thi s Book

Rel at ed Publications
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Who Shoul d Read This Book

This book is witten for anyone who wants to create, edit, and format text
using the utilities available on AIX PS/2. The information in this book
shows you how to:

0 Create, revise, and store file

0 Format text using menorandum macr o

O Format text for printer and phototypesetter outpu

0 Format mathematics text and equation

O Format table

O Format text for viewgraphs and slide presentations
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What You Shoul d Know
Bef ore you begin, you should know how to use a PS/2 and have a general

know edge of Al X PS/2 commands, shell procedures, and general text
formatting and programming concepts. |n addition, some progranmm ng
experience may be required if you want to interface with printing
hardware. The tasks in this book require you to use one of the text
editing prograns available on Al X PS/2, such as ed, ex, |Ned, or vi.
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How to Use Thi s Book
This book is divided into three parts:

O "Part 1. Using the vi Editor" describes the vi editor and shows you
how to use this editor to create, revise, and store files.

O "Part 2. Text Formatting Quide" introduces you to Al X PS/ 2 text
formatting utilities and provides instructions for formatting text
wi th nmenorandum macros and with nroff and troff formatters.

O "Part 3. Text Formatting Reference" is a detailed reference to the
text formatting commands and formatter requests and macros.

If you already know how to use one of the text editors available on Al X
PS/ 2, you can skip Part 1. |If you are already famliar with vi but sinply
need a quick review of vi commands, see Chapter 6, "A Sunmary of vi
Conmands. "

You can use Part 2 as a training manual. Then, as you gain nore
experience using the text formatting utilities, you can continue to use
Part 2 for detailed information and Part 3 for brief rem nders.

Thi s book al so has four appendi xes, which contain supplenental information
about the text formatting utilities. Appendix D Ilists the error nessages
produced by the formatters and recomends corrective acti on when
necessary.

Not es:

1. Wien a formatter is referred to, the text refers to both troff and
nroff formatters. |In nost cases, the nroff and troff formatters use
the sane instruction set. Wen the two formatters work differently,
the text tells you.

2. This book was produced using |IBMtypesetting equi pnent and formatting
utilities. For that reason, the exanples shown may not al ways | ook
exactly like the output you get using troff and your phototypesetter
Printers driven by the nroff formatter produce output that | ooks
substantially different fromtypeset output. The print appearance of
nrof f output is device dependent.

Subt opi cs
H ghlighting and Notational Conventions
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Highlighting and Notational Conventions

Hi ghl i ghting and Notati onal Conventions

The followi ng type styles and notations are used throughout this book to
identify certain kinds of information:

System parts
The nanes for keys, commands, files, and other parts of the
systemare printed in bold (for exanple, the mt comand).

New t er ms
New ternms when first introduced in text are printed in bold

italics (for exanple, requests are built-in commands).

Informati on you are to type
Exanpl es and characters that nust be entered exactly as shown
are printed in nonospace font (for exanple, enter: mt -e).

Variable information
The nanes for information that you nust provide are printed in

italics (for exanple, enter: tbl filenane).

[ ]

Brackets indicate that the paraneters encl osed between them are
optional (for exanple, tbhl -t -e [parni). You do not type the
brackets when you use the conmmand. The brackets indicate only
that the enclosed information is optional; you can supply a
value for parmor you can omt it.

Ellipses indicate that a precedi ng paranmeter or group of
paraneters can be repeated (for exanple, vi filename ...). The
el lipses indicate that you can supply nore than one file nane.
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Related Publications

Rel at ed Publicati ons

For

additional information, you may want to refer to the follow ng | BM Al X

Operating System publications for the PS/2:

O

Al X Commands Reference, SC23-2292 (Vol. 1) and SC23-2184 (Vol. 2),
lists and describes the Al X/ 370 and Al X PS/2 Qperating System
conmands.

Al X Messages Reference, SC23-2294, |ists nmessages displayed by the Al X
Operating System and explains how to respond to them

Al X Progranmi ng Tools and Interfaces, SC23-2304, describes the
progranm ng environnent of the Al X Operating System and i ncl udes

i nformati on about operating systemtools that are used to devel op,
conpi l e, and debug prograns.

Al X Techni cal Reference, SC23-2300 (Vol. 1) and SC23-2301 (Vol. 2),
descri bes the systemcalls and subroutines a programer uses to wite
application prograns. This book al so provides information about the
Al X Operating Systemfile system special files, mscellaneous files,
and the witing of device drivers.

Using the Al X Qperating System SC23-2291, shows the begi nning user
how to use Al X Qperating System conmmands to do such basic tasks as | og
in and out of the system display and print files, and set and change
passwords. It includes information for intermediate to advanced users
about how to use communi cation and networking facilities and wite
shel | procedures.
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1.1 Chapter 1. Introduction to vi
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1.1.1 About This Chapter

This chapter briefly describes the vi editor, and it describes sone
function keys that you will use often.
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1.1.2 Overview

The vi ("visual") editor is a full-screen editor that allows you to
create, edit, and store text. You can edit or nodify text easily on a
screen-by-screen basis since vi allows you to scroll through the text and
process editing comands relative to the position of the cursor in the
file. The line on which the cursor is located is called the current |ine.

In addition, you can execute system functions while remaining in the
editor; and you can custom ze the characteristics of an editing session by
changing the editor's defaults.

The vi editor operates in two nodes: comuand nmode and i nput node. In
command node, you can issue comands to performa nunber of editing tasks
including: inserting text, meking corrections or deleting text, undoing

t he changes made, and storing the file you are editing. Wile you are in
i nput node, you can enter text on the keyboard in the same way that you
type text on a typewiter.

On an MBCS Al X system vi allows you to enter and revi se Japanese text.

Li ke all the standard prograns of the Al X system you start vi by entering
the programname in ASCI|I characters. You nust also enter the vi
subconmands and option flags in ASCIlI characters. However, you can enter
text into a file as Japanese characters, such as Hiragana, Katakana,
Rormaj i, and Kanji .

Most of the ex editor's commands can al so be executed within vi. See ex

in Al X Operating System Commands Reference for nore information about ex
conmands.

Subt opi cs

1.1. 2.1 Conmon vi Functions

2 Refreshing the Screen
Entering Shell Commuands

1.1.2.
1.1.2.3
1.1. 2.4 International Character Support
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1.1.2.1 Common vi Functions

These are special function keys which you will use often. Before you
begin, you should | ocate these keys on your keyboard.

Key

Pl CTURE 1

ESC

DEL

Acti on

VWhen you are in command node, sends commands to the system
To enter a command, type the command and then press the Enter
( PICTURE 2) key.

When you are in input node, operates the sane as the carriage
return key on a typewiter. It brings the cursor down one
line to the first position on the next line.

Instructs vi to leave text input node and enter command node.
ESC al so cancels partially fornmed conmands. This key is
useful if you begin to type a wong conmand or change your

m nd.

Interrupts the editor while it is processing a comrand.
After you press DEL, the editor can accept a new conmand.
You may also find this key useful if you enter a wong
command or change your m nd.
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1.1. 2.2 Refreshing the Screen

If the screen inage is lost or altered due to a transm ssion error or if a
program other than the editor wites output to your screen, enter Cirl-L
to clear the screen and refresh (or redraw) the display.
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1.1.2.3 Entering Shell Commmands

You can run any Al X conmand fromw thin vi by entering:
lenmd

where cnd is the conmand you want to process.

When processing is finished, press Enter to continue. Then the screen is
cleared, and the file is redispl ayed.

To process nore than one shell conmand, enter:
:sh
Return to vi by entering Crl-D.

If you start vi fromthe C shell rather than the Bourne Shell, you can
enter shell conmands without termnating vi by tenporarily suspendi ng your
editing session. To do this, enter Crl-zZ as the first character on a
line while in command node. See "Changi ng Mbdes" in topic 1.2.2.2 for

i nformati on on command node. After suspending vi, you can continue your
editing session in the foreground or background with the C shell comrands
fg and bg, respectively. See Al X Operating Systens Commands Reference for
nore information about these conmands.

You nmust enter all Al X conmmands and vi subcommands in ASCI| characters.
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1.1. 2.4 International Character Support

The vi editor can be used in a Japanese locale to enter and edit Japanese
t ext.

Li ke all standard Al X prograns, the vi editor is invoked by entering its
program nane and option flags in ASCIlI characters. Once the programis
running in input node, the keyboard is shifted, and Japanese characters
can be entered in Katakana, Hiragana, or Kanji node. Wenever a vi
subconmand nust be entered, the keyboard is shifted to ASCII node, and the
subcommand is entered in ASCI| characters.

The vi editor handl es single Japanese characters and whol e |ines of
Japanese characters in the same way it handl es English. Japanese
characters and lines can be searched for, deleted, and changed. Japanese
wor ds, however, cannot be handl ed the sanme as English words. Witten
Japanese does not usually separate words in a sentence by the bl ank spaces
that vi uses (together with punctuation) as word delimters. |If the usua
Japanese practice of placing no space between words is followed, vi nust
rely on punctuation alone to delimt words. |If the cursor is placed at

t he begi nning of a Japanese sentence and the cw subcommand is entered in
ASCI I, vi changes everything up to the first punctuation mark or new i ne
character it encounters. Therefore, the w subcommands should be used with
care when editing Japanese text.
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1.2 Chapter 2. Beginning and Ending Editing Sessions

Subt opi cs

About This Chapter

Starting the vi Editor

Fi nding Qut the Line Number of the Current Line
Endi ng vi

Recovering Lost Files

Viewing the Contents of a File
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1.2.1 About This Chapter

The editor stores information (prograns, nenos, and other text docunents)
as files. When you are working with a file, it is called an editing
sessi on.

This chapter explains howto start and end an editing session. You can
start an editing session either by creating a new file or by accessing an
existing file. This chapter also explains howto add text to a file by
entering text input node.

When you end the editing session, you can either store the file with your
new changes or quit the file wi thout storing any changes.
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1.2.2 Starting the vi Editor

The nbst common way to start vi is by entering:
vi filenane

at the $ pronpt.

characters. You can enter the file
For exanpl e:

You start vi
name, however,

by entering vi in ASCl
i n Japanese characters.

vi Japanese-characters

Not e: For additi ona
File"

ways to start vi,
intopic 1.2.6 and "Editing Severa

see "View ng the Contents of a
Files" in topic 1.4.2.2.

The filenane can be the nanme of a new file or the nanme of an existing
file. Use the follow ng guidelines when you nane a file:

0 Gve each file a unique nane

0 Choose nanes that are easy to renenber. the file nam

menof orm may mean nore to you than forml.

For exanpl e,

O Mke file names 1 to 14 characters | ong

characters that do no
you shoul d avoi d

and ot her
I n general

0 Use letters, numbers, underscores,
have a special nmeaning to the shell
usi ng the foll ow ng:

* (asterisk)

\ (backsl ash)
(space)

- (m nus)

& (amper sand)

(sem col on)

? (question mark)

(left parenthesis)

(right parenthesis)

(left bracket)

(right bracket)

(

(

(

KER

| eft brace)
ri ght brace)
excl amati on poi nt,

f— e A e — N~

in csh)

0 Use capitalization and characters carefully. Each tinme you want t
use a file, you nust type the file nane exactly as you created it.
These are all unique file nanmes: chapterl, CHAPTERL, and Chapterl.

When you start vi, you are in comrand node, and the cursor is in the upper
| eft-hand corner of the screen. |If you are creating a new file, vi
di spl ays lines consisting only of tildes (~) along the left side of the

screen and the file nane at the bottom of the screen
that you can enter text and are not part of the file.
on the screen only and di sappear when you enter text.
an existing file, vi
nane of the file and the nunber of
line across the bottom of the screen.
Here is an exanple of a typical file display.
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Mari gol ds are annual plants. They are fast growing and quick to
produce plentiful flowers.

Many gardeners use nmari gol ds as border or bedding plants for
conti nuous sumer color. Marigolds al so nake excellent cut
fl owers.

"marigolds" 5 lines, 223 characters

The text within the file can be ASCI|I characters, as shown, or Japanese
characters, such as Katakana, Hiragana, Romgji, and Kanji. You can m X
Japanese and ASCI| characters within the sane file.

Note: If you want to learn how to use vi by working with an existing
file, make a copy of it with the follow ng Al X command:

cp ol dnane newnane

You can use the copy of this file for practice while you are
learning the editor without affecting the contents of the original
file.

ics
1 Moving the Cursor
.2 Changi ng Mbdes

.3 Addi ng Text

.4 Saving Changes to a File
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1.2.2.1 Moving the Cursor

Since vi's editing commands add text or make changes to the file in
relation to the position of the cursor, you need to know how to nove the
cursor in the file. To nove the cursor, you nust be in comand node and
inafile that contains text. Use the follow ng conmands for basic cursor
nmovenent. For additional ways to nove and scroll through a file, see
"More Wys to Move through a File" in topic 1.4.4.

Key Moves Cursor:
or h One space to the left
or | One space to the right
or k Up one line (in the same col um)

- Up one line, to the first colum
or j Down one line (in the same col um)
+ or PICTURE 3 Down one line, to the first colum.

You can al so use the spacebar and backspace key to nove the cursor forward
or backward, and you can precede a cursor novenent conmand with a nunber
to nove nore than one character or line. For exanple, the command 6;j
noves the cursor down six lines. Mst vi commands can be preceded by a
nunber to change the effect of the commuand.

If the cursor reaches the top or bottomof the screen, the text scrolls up
or down (if possible) to bring one line at a tinme into view, the cursor
remains on the first or last line of the screen
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1. 2. 2.2 Changi ng Mddes

When you start vi, you are in comrand node. In command node, you enter vi
commands. I n input node, you can type text.
The following vi commands: i, |, a, A o, and O bring you into input

node. You can type one of these commands at any place on the screen
dependi ng upon where you want to enter text. You will not see the comrmand
you type, but the text you type after typing the comrand appears on the
screen.

To end text insertion and nove back into conmand node, press ESC.

You nust enter vi subcommands in ASCI| characters. Once you are in input
node, you can enter text in ASCI| characters, Japanese characters, or a
conbi nation of the two.
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1.2.2.3 Addi ng Text

You can add text on a |line before or after the cursor, and you can insert
new lines of text in a file. Use the followi ng commands to add text in
your file:

Command Action

i Inserts text before the cursor. Everything to the right of the
cursor is pushed to the right.

I Inserts text before the first nonbl ank character on the current
i ne.

a Inserts (appends) text after the cursor. Everything to the right
of the cursor is pushed to the right.

A Adds text to the end of the current |ine.

0 Opens a line after the current line. The cursor is |ocated at
t he begi nning of the new |line, where you can begin to enter text.

0] Opens a line before the current I|ine.

Whenever you are adding text, you can enter several |ines of input or just
a few characters. Use the Enter key to nove to the next line while you
are adding text if you do not want the text to wap around to the next
l'ine.

You can al so nmake use of the w apmargin option, which automatically noves
your text to the next line as you type. See the description of the
wrapmargin option in "Editor Options and EXINIT Profile" in topic 1.5.5
for informati on on how to nake use of this option.

Subt opi cs
1.2.2.3.1 Correcting M stakes Wiile Addi ng Text
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1.2.2.3.1 Correcting M stakes Wile Addi ng Text

To correct m stakes while you are adding text, use the follow ng commands:

Comrand
Crl-H
Crl-W
\
crl-D
ACtrl -D
ocrl-D
Crl-?
crl-V

Action
Backspaces one character at a tine so you can type over the text.

Some Japanese characters are displayed in one colum on the
screen; others require two columms. vi always noves one ful
character each tinme you press the backspace key sequence.

Backspaces one word at a tinme so you can type over the text.

The vi editor recognizes a word as any character sequence
separated from ot her characters by a space (created with the
spacebar, tab key, or carriage return key) or by ending
punctuation. Use of the word measurenent for Japanese text can
have unexpected results as Japanese words are not usually
separated by a space, and vi will judge a word by ending
punctuation only.

Quot es the erase characters.

Moves back to the previous autoindent stop; works on a new |ine

i mredi ately after the supplied autoindent. The autoindent option
automatically indents a new line. See the autoindent option in
"Editor Options and EXINIT Profile” in topic 1.5.5 to find out
nore about this option

I gnores the autoindent for the current line only. The indent is
restored on the next line. The autoindent option automatically
indents a new line. See the autoindent option in "Editor Options
and EXINIT Profile" in topic 1.5.5 to find out nore about this
opti on.

Ignores the autoindent for all lines. The autoindent option
automatically indents a new line. See the autoindent option in
"Editor Options and EXINIT Profile” in topic 1.5.5 to find out
nore about this option

Terminates a Ctrl-D conmand or term nates input node.

Al'lows you to type nonprinting characters or control characters.
For example, you nmay want to enter printer control codes in your
file to control the printing process. If you want to underline a
word, for exanple, enter Crl-V with the codes that cause the
printer to start and stop underlining before and after the
appropriate word. (See Managing the Al X Qperating Systemif you
want nore information on printer control codes.)

When you enter a Ctrl-V, a circunflex (~) character appears on
the screen. This indicates that a nonprinting character is to
fol | ow.

Note: You cannot enter the null character (Ctrl-@ or the line
feed character (Ctrl-J). You can, however, insert any
ot her character after entering Crl-V.
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You can enter nore than one Ctrl-H or Crl-Wto backspace over nore than
one character or word at a tine. You can also use the backspace key to
backspace one character at a tine; and if you use the nunber sign (#) as

your erase character in the shell, it works the sane as Ctrl-Hin vi. |If
you need to type a nunber sign (#) you nmust precede it with a backsl ash
(\) just as you would if you were working in the shell. You can only

backspace over the current line. To nmake corrections to text preceding or
follow ng the current line, use the commands described in Chapter 3,
"Correcting and Del eting Text."
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1.2.2.4 Saving Changes to a File

The vi editor does not directly nodify the file that you are editing.
Instead, it nmakes a copy of this file in a buffer, which is a portion of
storage that holds the file tenporarily. |If you are editing an existing
file, you do not affect its contents until you save (or wite) the
changes. To save all or part of a file, but not |eave vi, use the
foll ow ng commuands:

Not e: Wien you type a command starting with a colon (:), the cursor
automatically noves to the last line of the screen; and the commuand
appears as you type it. You nust press Enter to process the

conmmand.
Command Action
TW Saves the changes and remains in vi. This command is usefu

if you are editing for a long tinme and want to mnimze the
anmount of data that could be lost if the systemfailed.
During a long editing session, it is a good practice to
periodically save your changes by using the :w command.

w fil ename Saves the changes in the file specified by filename. This
command is useful if you want to have two versions of a file:
the original version and a revised version

DX, YW Saves only lines x through y. For exanple, the conmand : 2, 9w
stores lines 2 through 9. To use this command, you need to
know the |ine nunbers you want to save. You can find out what
i ne nunbers you want to save in several ways:

O You can set |line nunbering on by changing the nunber
option. See the nunber option in "Editor Options and
EXINIT Profile" in topic 1.5.5 for information on how to
change this option.

OO You can use the command Crl-Gto find out the nunber of
the current line. See "Finding Qut the Line Number of the
Current Line" in topic 1.2.3 for nore informati on on how
to use Crl -G

O You can use the concept of relative |Iine nunbering where
dot (.) represents the current line. Therefore, you can
use the conmand ., +n where . represents the current line
and n represents the nunber of lines to save follow ng or
preceding the current |line. For exanple, the comuand
., 45w saves the current Iine and the next five |ines.

:x,yw filenane Saves only lines x through y in the file specified by
filename. For exanple, the conmmand :2, 9w neno saves lines 2

through 9 in a file named nmenmo. |If you specify a file name of
an existing file when saving changes, the follow ng nessage is
di spl ayed

Use W to overwite an existing file.

Ret ype the conmand specifying a new file nane; or if you want
to overwite the file (have the contents of the current file
repl ace the contents of the specified file), retype the
command addi ng the exclamation mark (!), for exanple, :2, 9w
nmeno.
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Saving Changes to a File
You nust enter all vi subcommands in ASCI| characters.
However, you can enter the filename paranmeter in Japanese
characters.
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1.2.3 Finding Qut the Line Nunber of the Current Line
To find out the Iine nunber where the cursor is located, enter: Crl-G
The foll ow ng nmessage i s displayed:
“filenane" line x of y --2%-
wher e:
filename is the nane of the file you are editing.
x is the current |ine nunber.
y is the nunber of lines in the file.

z%is the percentage of the way through the file where the cursor is
| ocat ed.

[

This conmand is useful to determ ne where you are in the file and,
therefore, can help you determne |ine nunbers if you want to save only
certain lines of the file. See "Saving Changes to a File" in

topic 1.2.2.4 for information on how to save only certain lines in the
buffer.
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1.2.4 Ending vi

You can end vi and save all the changes, or you can end vi w thout saving
any of the changes. Wen you end vi, you return to the shell pronpt. Use
the foll owing commands to end vi:

Command

7z

Acti on

Saves the changes and ends vi. The ZzZ conmand is a qui ck way
to save the changes and end vi as it does not require you to
press Enter to process the conmand.

Saves the changes and ends vi.

Used after a :w command has been used to save the changes;
ends vi. Also ends vi if you have not nmade any changes to the
file. If you have made changes which you have not saved, vi

di spl ays a warni ng nessage and does not quit.

Ends vi w thout saving any changes.
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1.2.5 Recovering Lost Files

If the system nmal functions (or "goes down"), you can recover the work you
were doing to within a few changes. To recover lost files:

1. Change to the directory you were in when the system mal functi oned.

See Using the Al X Qperating Systemif you need information on how to
change directori es.

2. Enter:

vi -r filenane
where filename is the name of the file you were editing.
vi recovers your file to within the |ast few changes.
You can get a listing of the files that vi recovered for you by entering:
vi o -r

Not es:

1. The conmmand vi -r does not always list all saved files; however, any
file can be recovered even if it is not listed as long as you know t he
nane of the file.

2. If there is nore than one copy of a particular file saved, vi recovers
the nost recent version of the file each tine you use vi -r fil enane.
Therefore, you can recover an ol der saved copy by first recovering the

newer copi es.

You nust enter the vi conmand and its option flags in ASCI| characters.
The fil enane paraneter can be ASCI| characters or Japanese characters.
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1.2.6 Viewing the Contents of a File

You may want to |look at a file but not nake changes. To view a file,
start vi by entering the follow ng command at the $ pronpt:

view fil enane

Wiile in view (or "read-only" node), vi does not allow you to rmake any
changes to a file. Use the :q coommand to exit the file.

You nust enter all vi subconmands in ASCI| characters. However, you can
enter the filenane paranmeter in Japanese characters.
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1.3 Chapter 3. Correcting and Del eti ng Text

Subt opi cs

. 3.1 About This Chapter

. 3.2 Making Corrections

. 3.3 Reexecuting the Last Conmand
. 3.4 Undoi ng a Change

. 3.5 Recovering Deleted Lines
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1.3.1 About This Chapter

Thi s chapter explains basic ways to nmake changes to text. For exanple,
you can correct or delete a character, a word, or an entire line. You can

al so undo any change you nake.
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1.3.2 Making Corrections

There are many comands to make changes to your text dependi ng upon the
results you want to achieve. Renenber that commands make changes relative
to the position of the cursor. Therefore, before you use a comrand you
must first nmove the cursor to the appropriate place in the file. |If you
are editing a large file, you may find it useful now to | earn about
scrolling and other ways to nove the cursor through the file nore quickly
and efficiently. See "Mre VWays to Move through a File" in topic 1.4.4
for this information.

Subt opi cs

1.3.2.1 Correcting Characters

2 Correcting Wrds
Correcting Lines

1.3.2.
1.3.2.3
1.3.2.4 Correcting Sentences, Paragraphs, and Sections
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1.3.2.1 Correcting Characters

To correct characters, use the foll ow ng comrands:

Command Action
X Del etes a character at the cursor position
rc Repl aces a character at the cursor position with c.

sstringeESC Repl aces a character at the cursor position with string.

dfc Del etes all characters including character ¢ to the right of
the cursor.

dFc Del etes all characters including character ¢ to the left of
cursor.

dtc Del etes all characters to the right of the cursor up to but

not including character c.

dTc Del etes all characters to the left of the cursor up to but
not including character c.

You can precede the x, r, or s comrands with a nunber to increase their
effect. For exanple, the command 3x deletes three characters (to the
right of the cursor); and the command 3rc replaces three characters with
character c.

You can al so use the commands fc and Fc to sinply find character ¢ to the
right and left of the cursor respectively. The ; command repeats the |ast
find operation.

Note: Conmands which end by pressing ESC bring you into input node. Text
insertion is ended, therefore, by pressing ESC

You nust enter all vi subconmands in ASCI| characters. Text represented
by the ¢ and string paraneters can be ASCI| or Japanese characters.
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1.3.2.2 Correcting Wrds
To correct words, use the follow ng commuands:

Command Action

dw Del etes a word including the space to the right of the
cursor.

db Del etes a word including the space to the left of the cursor

cwstri ngeSC Changes a word to the right of the cursor to string. |If you

replace a word with fewer characters than the original word,
the extra characters fromthe original word are automatically
erased when you press ESC. If you replace a word with nore
characters than the original word, the remainder of the line
is automatically pushed to the right.

You can al so precede these commands with a nunber to increase their
effect. The command 4dw, for exanple, deletes four words to the right of
the cursor.

The vi editor recognizes a word as any character sequence separated from
ot her characters by a space (created with the spacebar, tab key, or
carriage return key) or by ending punctuation. Use of the word

measur enment for Japanese text can have unexpected results as Japanese
words are not usually separated by a space, and vi wll judge a word by
endi ng punctuation only.
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1.3.2.3 Correcting Lines

To correct an entire line, use the follow ng comuands:

Conmand Action

dd Del etes the current |ine.

dL Del etes the current line through the last line on the screen
d/string Deletes all lines until string. The /string part of this

command is a search command which instructs vi to find the
text that you specify. Search commands are described in
"Finding Specific Character Strings in a File" in topic 1.4.6.
Wien you type the slash (/), the cursor automatically noves to
the last line on the screen and the text you specify appears
on this line. Whhen you have correctly typed the text to be
found, press Enter to process the conmand.

SstringESC Substitutes string for the current line. The cursor
automatically noves to the first position on the current I|ine,
and the current line is erased. Then, the text you type
repl aces the current |ine.

ccstringeESC Sanme as the above.

You can al so del ete or change nore than one |ine by preceding these
commands with a nunber. For exanple, the conmand 5dd deletes five lines,
the command 3dL deletes all lines fromthe current line to three lines
fromthe bottomof the screen, and the command 4ccstringESC changes four
lines to string.
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1.3.2.4 Correcting Sentences, Paragraphs, and Sections
To del ete sentences, paragraphs, and sections, use the follow ng commands:

Command Del et es:

d( Entire sentence to the left of the cursor.
d) Entire sentence to the right of the cursor.
d{ Entire paragraph to the left of the cursor.
d} Entire paragraph to the right of the cursor.
d[ [ Entire section to the left of the cursor.
d] ] Entire section to the right of the cursor.

For exanple, the command d) del etes the remainder of the sentence fromthe
| ocation of the cursor.

If you put the cursor at the beginning of the sentence, paragraph, or
section, vi deletes the previous sentence, paragraph, or section. |If you
put the cursor at the end of the sentence, paragraph, or section, vi

del etes the next sentence, paragraph, or section.

Note: A sentence is defined by ending punctuation: a period (.), a
qguestion mark (?), or an exclamation point (!). A paragraph is
defined by a blank Iine, or you can redefine a paragraph in the
EXINIT profile. A section is defined in the EXINIT profile. See
the paragraph and section options described in "Editor Options and
EXINIT Profile" in topic 1.5.5 to find out how to redefine
par agr aphs and secti ons.
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1. 3.3 Reexecuting the Last Comrand
You may want to repeat the |ast change command. The . (dot) conmand
allows you to do this without having to type the command agai n.
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1. 3.4 Undoi ng a Change
If you change your mind and want to undo what you have done, use the
foll ow ng commuands:

Conmand Action

u Undo the | ast change.

U Undo all changes nade to the current line.

The undo command |l ets you reverse only the |ast change. |If you enter two

undo commands, you would undo the | ast change and then undo the undo
conmand, which would restore the change agai n.
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1.3.5 Recovering Del eted Lines
If you delete a nunmber of |ines and change your mnd, you can recover the

| ast nine deleted lines by using the foll ow ng conmands:

Command Action

“np Recovers the text in buffer nunber n and puts it
(quotation mark) after the cursor.

"nP Recovers the text in buffer nunber n and puts it

(quotation mark) before the cursor.

vi saves the last nine deleted blocks of text in a set of nunbered buffers
1 through 9. Since the buffer nunbered 1 contains the nost recent
deletion, the command "1p places the |ast text deleted after the cursor

If this does not recover the text you want, use the u conmand to undo the
change and then use the . (dot) command to repeat the |ast change conmmand.
When the | ast change command refers to a buffer (the quote mark (")

i ndicates that a buffer name is to follow), the . (dot) conmand increases
the buffer nunber by one before repeating the conmand. Therefore, a
sequence of commands like "1pu.u. recovers the text in the first buffer
(the nost recent deletion), u deletes it, . recovers the text in the
second buffer, u deletes it, and . recovers the text in the third buffer.
You can stop after any . (dot) command to keep what has been recovered,
and you can elimnate the undo comand (u) to recover the text in any or
all of the buffers.
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1.4 Chapter 4. Advanced Tasks

Subt opi cs

About This Chapter

Editing Additional Files

Filtering a File

More Ways to Move through a File

Marking a Specific Location in a File

Fi ndi ng Specific Character Strings in a File
Copyi ng and Movi ng Text
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1.4.1 About This Chapter

This chapter tells you about nore advanced editing techniques that wll
make editing easier for you especially if you edit large files or edit for
| ong peri ods.

This chapter tells you howto edit nore than one file in an editing
session and how to run system commands on a file. This chapter also
explains nore efficient ways to nmove through a file and how to revise a
file by copying and noving text.
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1.4.2 Editing Additional Files

Sonetinmes you may want to edit nore than one file during your editing
session. You can do this w thout ending vi.

Subt opi cs

1.4.2.1 Editing a Second File

1.4.2.2 Editing Several Files

1.4.2.3 Adding Another File to the Current File
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1.4.2.1 Editing a Second File

To edit another file during your editing session wthout ending vi, use
the foll owi ng conmands:

Conmand Action
;e fil ename Edits the file specified.
e + filenanme Edits the file specified starting at the end of the file.

e + n filenane Edits the file specified starting at line n. In addition
to specifying a line nunber, n can be any vi command not
contai ning a space. For exanple, the command e +/string
meno, searches the file named neno for string and pl aces
the cursor at that point in the file. "Finding Specific
Character Strings in a File" in topic 1.4.6 explains the
search commands.

e # Edits the alternate file. You may find this command usefu
to toggle between files.

‘ta tag Edits the file containing tag, beginning at the tag. This
conmmand is useful if you are editing |arge progranms. To
use :ta, you nust create a data base of function nanmes and
their locations. See the ctags command in the Al X
Qper ati ng System Conmands Reference to find out how to
create a data base of function nanes. To find the sanme tag
again, repeat the :ta command w t hout specifying a tag.

If youtry to edit a second file w thout saving the changes you nade to
the first file, the follow ng nessage is displayed:

No wite since |ast change (:edit! overrides)

You nust first save the changes with the :w conmand or use the : el

conmand to discard the changes nade to the current file before editing the
alternate file. This is also true for the :ta conmand if it requires vi
to switch files.

You nust enter vi subcommands in ASCI| characters. However, you can enter
the filename paraneter in Japanese characters.
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1.4.2.2 Editing Several Files

You can edit several files during your editing session by starting vi with
the list of files you want to edit. To do this, enter:

vi filenamel filename2 fil enanme3 ...
where filename 1, filenanme2, filename3, and so forth are the names of the

files you want to edit. To nove between files, use the foll ow ng
commands:

Command Acti on
'n Edits the next file in the list of files.
il Edits the next file in the list of files and discards the

changes nmade to the current file.
Conmand Action

:n filenamnes Specifies a new list of files to be edited.
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1.4.2.3 Adding Another File to the Current File
You can add the contents of another file or the output of a shell conmand
into the file you are currently editing. The file or output of the
conmand i s added after the current |ine.
To add the contents of a file to the file you are editing, enter:

:r filename

where filename is the name of the file you want to add to the current
file.

To add the output of a command to the current file, enter:
r lend

where cnd is the Al X command whose out put you want to add to the current
file.

You nmust enter vi subcommands and Al X commands in ASClI| characters.
However, you can enter the filenanme paraneter in Japanese characters.
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1.4.3 Filtering a File

Filtering is the process of running a systemcomuand on all or part of a

file. You can, for exanple, use a systemcommuand to sort |ines or

reformat portions of a file for a printer. To filter a file, enter:
'cnd

where cnmd is an Al X conmand.

See the Al X Qperating System Commands Reference if you want nore
information on filter commands.

You nmust enter vi subcommands and Al X commands in ASClI| characters.
However, you can enter the filename paraneter in Japanese characters.
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1.4.4 More Ways to Move through a File

In addition to the basic ways to nove through a file (that is, the arrow
keys and h, j, k, and | commands), vi has nmany other conmands to hel p you
nove through your file quickly. This section introduces you to conmmands
that nove you through a file when you have | ong di stances to nove the
cursor.

Al'l of the cursor nmovenment commands can be preceded by a nunber to change
t he anpbunt the cursor noves.

Subt opi cs

Moving to the Top, Mddle, or Bottomof the Screen
Movi ng Up and Down through a File

Movi ng across a Line

Movi ng to Sentences, Paragraphs, and Sections
Moving to a Specific Line

Returning the Cursor to Its Previous Location

aiaiaiale
et alats
e el ats
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1.4.4.1 Moving to the Top, Mddle, or Bottomof the Screen

To nove the cursor to the top, mddle, or bottomof the screen, use the
foll ow ng commuands:

Conmand Moves Cursor:

H To the top line (Hone) of the screen.
M To the mddle Iine of the screen.

L To the last Iine of the screen.

You nmust enter vi subcommands in ASCI| characters.

Any of these conmands can be preceded by a nunber. For exanple, the
conmand 4H pl aces the cursor four lines fromthe top of the screen; and
the command 3L noves the cursor to the third fromthe last line on the
screen.
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1.4.4.2 Moving Up and Down through a File
You can nove the cursor one line at a time, several lines at a tine, or
screens at a tinme. Use these commands to nove the cursor up or down
through a file:

Command Moves the Cursor:

arl-Y Up (or backward) one I|ine.

arl-E Down (or forward) one line.
arl-U Up (or backward) one-half screen.
crl-D Down (or forward) one-half screen.
arl-B Up (or backward) one screen.
arl-F Down (or forward) one screen.

Moving through a file a screen at a tinme is also known as scrolling.
Scrolling is like turning the pages of a book.

If you are trying to read through the text of the file, you may find it
easier to use Ctrl-U and Ctrl-Din that it is easier to read the file
while scrolling is taking place, and it is easier to keep track of the
| ocation of the cursor. The Crl-B and Ctrl-F comands give you only a
smal | anount of context, providing two |ines of overlap between screens.

Any of these conmands can be preceded by a nunber to change the effect of
the command. For exanple, the command 3Ctrl|-F noves the cursor down three
screens; and the command 5Crl|-E noves the cursor up five |ines.

You nmust enter vi subcommands and Al X commands in ASCI| characters.
However, you can enter the filenanme paraneter in Japanese characters.
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1.4.4.3 Muving across a Line

To nove the cursor across a line of text, use the foll ow ng comuands:

Conmand Moves cursor:

(") To the beginning of the current line (to the first nonbl ank
space)

$ To the end of the current |ine

n| To the colum nunber specified by n. For exanple, the comand

25| noves the cursor to colum nunber 25.

To nove the cursor between words including punctuation (that is,
punctuation is considered to be a word), use the follow ng comrands:

Command Moves cursor:

e To the end of current word

w To the beginning of the next word

b To the beginning of the previous word.

To nove the cursor between words ignoring punctuation (that is,
punctuation is skipped), use the comuands bel ow.

Command Moves cursor:

E To the end of the current word

w To the beginning of the next word

B To the beginning of the previous word.

The scope of these commands extends beyond the end of a line. For
example, if the cursor is located on the last word in a |line and you enter
w, the cursor noves to the beginning of the first word on the next |ine.
Any of these conmands can be preceded by a nunber to change the effect of
the comand. For exanple, the command 6w noves the cursor forward six

wor ds.

The vi editor recognizes a word as any character sequence separated from
other characters by a space (created with the spacebar, tab key, or
carriage return key) or by ending punctuation. Use of the word

measur enment for Japanese text can have unexpected results as Japanese
words are not usually separated by a space, and vi wll judge a word by
endi ng punctuation only.
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1.4.4.4 Moving to Sentences, Paragraphs, and Sections

To nove between sentences, paragraphs, and sections, use the follow ng
conmands:

Command Moves Cursor:

) To the begi nning of the next sentence.

( To the begi nning of the precedi ng sentence.
} To the begi nning of the next paragraph.

{ To the begi nning of the precedi ng paragraph.
11 To the begi nning of the next section.

[[ To the beginning of the preceding section.

These commands can al so be preceded by a nunber to change the effect of
the command. For exanple, the command 3) noves the cursor forward three
sent ences.
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1.4.4.5 Moving to a Specific Line

To nove the cursor to a specific line, use the follow ng conmands:

Comrand Moves Cur sor:

nG To line nunber n. For exanple, 6G noves the cursor to the
sixth Iine.

G To the end of the file.

You nmust enter vi subcommands and Al X commands in ASCI| characters.
However, you can enter the filenanme paraneter in Japanese characters.
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1.4.4.6 Returning the Cursor to Its Previous Location
To return the cursor to its previous |ocation, use the follow ng comuands:

Conmand Returns Cursor:

oo To the previous |ocation
(two grave accents)
v To beginning of the |ine where the cursor was
previously | ocat ed.

(two apostrophes)
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1.4.5 Marking a Specific Location in a File

You can mark any location in a file with a single-letter tag and return to
this mark later by namng the tag. To nmark a location in the file, nove
the cursor to the appropriate place in the file and enter:

004

where x is any letter you want, such as "a".

the mark you put in the file.

This letter only identifies

You can later return the cursor to this mark by entering:

Conmand Moves Cursor:

X To the location of the mark x

(A grave accent)

' X To the beginning of the |ine containing the mark x.

(An apostrophe)

You can al so use change commands in combination with a mark to nake

changes to your file. For exanple, the conmand d x deletes all lines from
the current line until the line containing the mark x; the conmand d' x
deletes all lines fromthe current line up to the exact |ocation of the
mar k x.

Note: A mark is effective for the current editing session only. That is,
when you edit another file or end vi, the mark di sappears.

You nmust enter vi subcommands and Al X commands in ASCI| characters.
However, you can enter the filename paraneter in Japanese characters.
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1.4.6 Finding Specific Character Strings in a File
Search commands nove the cursor to a specific character string. Character

strings are words or text that you specify. To locate a character string,
use the foll ow ng commands:

Command Sear ches:

/'string Forward to begi nning of the next occurrence of string. For
exanpl e, the command /encl osed are searches forward through

the file and places the cursor under the "e" in "encl osed
are".
?string Backward to the precedi ng occurrence of string.

/string/ +n Forward for string and puts the cursor n nunber of lines after
the line containing string.

/string/ -n Forward for string and puts the cursor n nunber of |ines
before the |ine containing string.

?string? +n Backward for string and puts the cursor n nunber of |ines
after the line containing string.

?string? -n Backward for string and puts the cursor n nunber of |ines
before the |ine containing string.

When you type a conmand preceded by a slash (/) or a question mark (?),
the cursor nmoves to the last line on the screen. The slash (/) or
question mark (?) followed by the string that you specify appears on this
line. You type the string you want vi to find and then press Enter

You nust enter vi subcommands in ASCI| characters. The text represented
by the string paraneter can be Japanese characters.

The search goes forward to the end of the file (or backward to the
beginning of the file) and, if necessary, waps around past the end (or
begi nning) of the file until the character string you specify is found.

If you want to prevent vi fromautomatically wappi ng around during
searches, you can change the w apscan option. For information on howto
di sabl e the waparound feature, see the wapscan option in "Editor Options
and EXINIT Profile" in topic 1.5.5.

Wien you issue a search command, vi searches for an exact match for the
character string, including uppercase and | owercase letters. |f you want
the search to ignore case, you can change the ignorecase option. For
information on how to change this option, see the ignorecase option in
"Editor Options and EXINIT Profile" in topic 1.5.5.

If the string you are searching for is not inthe file, vi prints a
nmessage on the last line of the screen; and the cursor returns to its
initial position.

Subt opi cs
1.4.6.1 Extended Pattern Matching
1.4.6.2 Reexecuting a Search Command
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1.4.6.1 Extended Pattern Matching

In addition to specifying a fixed character string for vi to search for,
you can construct a string with special pattern-matching characters. This
string is called a regular expression. Using a regular expression to

| ocate text in your file requires practice and may, at first, seem nuch
more difficult than just specifying a fixed character string. Regular
expressi ons, however, give you nore flexibility when you are trying to

| ocate specific text.

The follow ng characters are used to construct a regul ar expression

Command Action

(") Finds a match only at the beginning of a line. For exanple,
the command /~mai| finds the string mail only at the begi nning
of a line.

$ Finds a match only at the end of a line. For exanple, the

command /nail$ finds the string mail only at the end of a |ine.
Mat ches any character.

< Finds a match at the begi nning of a word.

> Finds a match at the end of a word.

[string] Finds a match for any single character in string.

[(M)string] Finds a match for any single character not in string.

[ x-y] Finds a match for any character between x and vy.

* Finds a match for zero or nmore repetitions of the preceding
character. For exanple, the conmand /ab*cd matches each of the
followi ng strings: acd, abcd, abbcd, and abbbcd.

Because these characters have a special neaning, you nust precede them
with a backslash (\) if you want to type them as "ordi nary" characters.

You nust enter vi subcommands in ASCI| characters. The text represented
by the string paraneter can be Japanese characters.

If you do not want to use this extended pattern matching feature, you can
change the magic option. For information on how to change this option
see the magic option in "Editor Options and EXINIT Profile" in

topic 1.5.5. |If you change this option, only the »~ and $ characters are
recogni zed as special characters, but you can access the special neaning
of the other characters by preceding the characters with a backslash (\).
If you change this option, you nmust al so precede a slash (/) and a
question mark (?) with a backslash (\) in order to issue a forward or
backward search
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1.4.6.2 Reexecuting a Search Comrand

You may want to repeat a search for the same character string. To
reexecute the | ast search command without having to retype the comrand and
the entire string, use the foll ow ng commands:

Command Repeats:

n The | ast search for string in the same direction as the previous
sear ch.
N The | ast search for string in the opposite direction as the

previ ous search.
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1.4.7 Copying and Movi ng Text

You may find it useful to copy and nove text in addition to using the
basic editing commands to correct and delete text. To copy text, use the
foll ow ng commands:

Command Action

n" cyx Copi es ("yanks") the specified text into a buffer where n
represents a nunber, c represents the nane of the buffer (can be
any letter a through z), and x represents the text (for exanple,
w for word). Therefore, the command 5"ayw copies five words into
the buffer naned a. |If you do not specify a buffer nane, vi
copies the text into an unnaned buffer. Therefore, the comrmand
5yw copies five words into an unnamed buffer

Y Copies the current line into the buffer. You can precede the Y
command with a count. For exanple, the command 3Y copies three
l[ines into the buffer.

P Puts the contents of the buffer before the cursor. |If you
specified a buffer name when you saved text, use the command "cP
to put the contents of the buffer named c before the cursor.

p Puts the contents of the buffer after the cursor. If you
specified a buffer name when you saved text, use the conmand "cp
to put the contents of the buffer naned ¢ after the cursor.

The y and Y commands are useful if you want the same text to appear in

anot her part of the sane file or in a different file without having to
retype the text. The object of a copy command (y or Y) can also be a
search command. For exanple, the conmmand y/string copies the text from
the location of the cursor up to the first occurrence of the character
string that you specify; and the command y/string/ -3 copies the text from
the location of the cursor up to 3 lines before the |ine containing the
string.

If you want to nove text fromone part of the file to another or from one
file to another, you need to delete the text you want noved and then use
the P or p conmands to put the text before or after the cursor. You can
precede a delete conmand with the nane of the buffer in which the text is
to be stored as in "a5dd which deletes five lines into the buffer naned a.
Move the cursor to the appropriate place in the file and use a P or p
conmand to put them back into the file. |If you do not specify a buffer
nane when copying or nmoving text, vi places the text in an unnanmed buffer.
You can copy or nove the text within the sane file by using a put commuand

(P, or p).

The unnaned buffer is |ost, however, when you change files. Therefore, to
copy or nove text fromone file to another, you should do the follow ng

1. Copy or delete the text into a naned buffer
2. Enter:
e filenane

where filename is the name of the file where you want to put the
contents of the buffer
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Move the cursor to the appropriate place in the file and enter:

cp
or
"cP

where c represents the nane of the buffer that holds the copied or
del eted text.

Before you can switch files in an editing session, you nust either
save the changes to the current file or discard the changes. See
"Editing a Second File" in topic 1.4.2.1 if you need information on
how to do this.
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1.5 Chapter 5. Editor Defaults and Macros

Subt opi cs

.5.1 About this Chapter

.5.2 Editing Prograns

. 5.3 Using Macros

.5.4 Word Abbreviations

.5.5 Editor Options and EXINIT Profile
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1.5.1 About this Chapter

Thi s chapter describes the various default settings for vi and descri bes
how to tailor an editing session to neet your needs by changi ng these
defaults or options. You can rmake a tenporary change (which affects only
the current editing session) or a permanent change (which affects every
editing session). This chapter also describes the macro and abbrevi ation
facilities.
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1.5.2 Editing Prograns

The editor has a nunber of commands for editing prograns. Wat nost

di stingui shes the editing of prograns fromthe editing of text is the
desirability of maintaining an indented structure in the body of the

program

The followi ng vi options are useful for editing prograns. A conplete list
of all vi options is described in "Descriptions of Editor Options"” in
topic 1.5.5.2.

Subt opi cs

1.5.2.1 Autoindent

2.2 Shiftwidth: Setting Boundaries
2.3 Matching Expression Limters

2

1.5.
1.5.
1.5.2.4 Conmands for Editing LISP
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1.5.2.1 Autoindent
The aut oi ndent option hel ps generate correctly indented prograns.
To use this option, enter the foll ow ng command:

:set ai
The autoi ndent automatically indents a newline to align it with the
previous line. [|f you are using autoindent you can backtab over the
i ndent which it supplies by entering CGtrl-D. Crl-Dis described in
"Correcting Mstakes Wiile Adding Text" in topic 1.2.2.3.1. Ctrl-D backs
up to a shiftw dth boundary and works only inmediately after the supplied
aut oi ndent .

When you are using autoi ndent you nmay want to place a | abel at the |eft
margin of a line. To do this, enter:

(M) Crl-D

The editor will nove the cursor to the left margin for one |line and
restore the previous indent on the next.

If you wish to end the indent and not restore it on the next line, enter:

ocrl-D
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1.5.2.2 Shiftwidth: Setting Boundaries

Each time you type Crl-D you back up one position, nornmally to an

8-col um boundary. You can change this anount by changing the shiftw dth

option. To change the shiftw dth option, enter the foll ow ng comuand:
:set swen

where n i s a nunber.

For example, the command :set sw=4 changes the the shiftwidth option to a
4-col um boundary.

To shift lines in the programleft and right, use the follow ng operators:

Qperator Action

< < Shifts one line left.
> > Shifts one line right.
<L Shifts the rest of the lines on the screen left.
>L Shifts the rest of the Iines on the screen right.
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1.5.2.3 Matching Expression Limters

If you have a conplicated expression and want to see how the parentheses
mat ch, put the cursor at the left or right parenthesis and enter % This
shows you the matching parenthesis. This works also for braces ({}), and
brackets ([]).

If you are editing C prograns, you can use the [[ and ]] comrands to
advance or return to a line starting with a {, that is, to nove a function
declaration at a time. When ]J] is used with an operator, it stops after a
line which starts with }; this is sonetines useful with the y]] command.
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1.5.2.4 Commands for Editing LISP
If you are editing a LISP program set the option |isp by entering:
:set lisp

Thi s changes the ( and ) commands to nmove backward and forward over
s-expressions. The { and } commands are like ( and ) but don't stop at
atonms. These can be used to skip to the next list or to skip through a
conment qui ckly.

The aut oi ndent option works differently for LISP in that it supplies the
indent to align at the first argunment to the last open list. |If there is
no such argunent, then the indent is two spaces nore than the | ast |evel.

Anot her option which is useful for typing in LISP is the showratch option.
Set the showmatch option by entering:

.Seé sm

When you type an expression beginning with a left parenthesis ( and end it
with a right parenthesis ), the cursor noves tenporarily fromthe right
parenthesis to the |left parenthesis. This happens only if the matching
left parenthesis is on the screen. Then, the cursor returns to its

previ ous position.

The - operator realigns existing lines as though they had been typed in
with the |isp and autoindent options set. Therefore, the command -%
entered at the beginning of a function declaration realigns all the lines
of the function declaration

When you are editing LISP, the [[ and ]] comands advance and return to
lines beginning with a |eft parenthesis ( and are useful for dealing with
entire function definitions.

| Copyright IBM Corp. 1985, 1991
1524-1



Text Formatting Guide
Using Macros

1.5.3 Using Macros

The macro facility lets you set up a nmacro so that when you enter a single
keystroke, vi acts as though you had entered a | onger sequence of
keystrokes or commands. It is useful to set up a macro if you type the
same sequence of commands repeatedly.

There are two ways to set up a nacro:

1. Put the macro in a buffer, such as x. Then, type @ to invoke the
macro. To repeat the last macro, type @@

2. Use the map command fromvi (typically added to your EXINIT profile)
by entering:

.map x string
whi ch maps x into string.
There are restrictions:

0 The x should be one keystroke (either one character or one
function key) since it nmust be entered within one second (unless
the notinmeout option is set, in which case vi waits for you to
finish it before it echoes anything).

The x can be no | onger than ten characters.

The string can be no | onger than 100 characters.

To get a space, tab, or newwine into x or string you should escape
themwith two Ctrl-V's. Spaces and tabs inside the string need
not be escaped.

OoOod

For exanple, to nmake the q key wite and exit vi, enter the follow ng
comand:

cmap g wgCrl-vV CGrl-V Enter Enter
Now, whenever you type ¢, it is as though you typed :wgEnter.

Fromw thin vi, you have to enter two Crl-V s to get one; a rl-Vis
needed because without it the Enter would end the : conmmand rat her
than becomi ng part of the map definition. The first Enter is part of
the string; the second term nates the nap command.

Macros can be del eted by entering:
sunmap X

If the x of a macro is #0 through #9, this maps the particular function
key instead of the two-character # sequence. Therefore, term nals wthout
functi on keys can access such definitions; the form #x nmeans function key
x on all termnals (and need not be typed within 1 second). The #
character can be changed by using a macro in the usual way:

map Grl-V Crl-VvV Crl-1 #

to use tab, for exanple. This will not affect the nmap conmand, which
still uses #, but just the invocation fromvi.

Pl aci ng an exclamation point (!) after the word map causes the nmapping to
apply to input node rather than command node. Thus, to make Ctrl-T the
same as four spaces in input node, enter:
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map! Ctrl-T Crl-V
where is a blank space. The Ctrl-V is necessary to prevent the bl anks
from bei ng taken as white space between the x and string.

Not e: Wien defining a macro, be careful not to duplicate any existing ex
or vi conmmands, unless you want to redefine them
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1.5.4 Wrd Abbrevi ati ons

A word abbreviation, which operates in input node, is a feature simlar to
a macro, which operates in command node. A word abbreviation allows you
to type a short word and have it expanded into a |onger word or words.

The comuands to set abbreviation and to delete it are:

:abbrevi ate
> unabbrevi at e

or:

;ab
Juna

These commands have the sane syntax as the nap command. For exanple:
:ab eecs Electrical Engineering and Conputer Sciences

causes the word eecs to be changed into the phrase, Electrical Engineering
and Conputer Sciences. Wrd abbreviation is different frommacros in that
only whole words are affected. |If eecs were typed as part of a |arger
word, it would be left alone. Also, the partial word is echoed as it is
typed. There is no need for an abbreviation to be a single keystroke as
it should be for a macro.
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1.5.5 Editor Options and EXINIT Profile

The editor has a set of options which control the characteristics of your
editing session. These options are described in "Descriptions of Editor
Options” in topic 1.5.5.2.

There are three kinds of options: nunmeric, string, and toggle. Set
nuneric and string options by entering:

set opt=val
Set and unset toggle options by entering:

set opt
set noopt

To tenporarily change the characteristics of your editing session, enter
t hese commands preceded by a colon (:) while you are running vi, for
exanple, :set opt, where opt is the option you want to change. To

per manently change the characteristics of your editing session, place

t hese commands (w thout the preceding colon) in your EXINIT profile.

To get a list of all options that you have changed, enter the foll ow ng
command fromwi thin vj:

:set ?
To find out the value of a single option, enter:
:set opt?
To list all options and their values, enter:
:set all
You can place multiple options on one line, for exanple:

:set ai aw nu

Subt opi cs
1.5.5.1 Editor Default Options: EXINT
1.5.5.2 Descriptions of Editor Options
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1.5.5.1 Editor Default Options: EXINIT

Options set by the set command | ast only for the current editing session.

You may want to have certain options set whenever you use vi. To do this
create a |list of conmands which are to be run every tine you start vi. A
typical list includes a set command and possibly a few map commands.

Since it is advisable to put these commands on one |line, separate them
with the | character; for exanple:

set ai aw terse|map @dd| mp # X

The set command establishes the autoindent, autowite, and terse options.
The first map command nakes @delete a line, and the second nmap conmand
makes # delete a character (see "Using Macros" in topic 1.5.3 for
information on macros). Place this string in the variable EXINIT in your
envi ronnent .

O, inthe AIX shell, put these lines in the .profile file in your hone or
wor ki ng directory:

EXINI T=set ai aw terse|mp @dd| map # x
export EXINIT

O put this line in the .exrc in your honme directory:
set ai aw terse|map @dd| map # x
Note: The .profile is executed at login, while the .exrc file is executed

each tinme your start vi. Therefore, the options in .exrc override
those in .eprofile.
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1.5.5.2 Descriptions of Editor Options

aut oi ndent, ai (default: noai)
Automatically indents lines of text to align with existing text
and, therefore, is useful for editing prograns.

If you add additional space after an autoindent, the foll ow ng
line automatically aligns with the new | evel of indentation

To back up one indent amobunt at a tinme, press Crl-D. The back
up indent anpunts are defined as nmultiples of the shiftw dth
option. To ignore the autoindent for the current line and
restore it on the next line, press ACirl-D. To ignore the
aut oi ndent for all lines, press 0Cirl-D. The autoindent option
specially processes these lines and indents the follow ng |ines
properly. The autoindent option ignores a blank line.

The autoi ndent option is not in effect for gl obal commands or
when the input is not froma termnal

aut oprint, ap(default: ap)
Prints the current |ine after any conmand that changes the
editing buffer, such as, delete, copy, or undo commands. This
has the sane effect as supplying a trailing p to each such
command. The autoprint option is suppressed in gl obal comrands
and only applies to the last conmand in a sequence of commuands
on a single line.

autowite, am(default: noaw)
Wites the editing buffer to the file automatically before the
'n, :ta, CGrl-~ and ! commands if the editing buffer has been
changed since the last wite comrand.

beautify, bf (default: nobf)
Causes all control characters except tab, newline, and fornfeed
to be discarded fromthe input. A nessage is displayed the
first time a backspace character is discarded. The beautify
option does not apply to comrand i nput.

directory,dir(default: dir=/tnp)
Di splays the directory that contains the editing buffer. If
this directory in not witable, vi exits abruptly when it fails
to be able to create its buffer there.

edconpati bl e, ed(defaul t: noed)
Retai ns gl obal (g) and confirm (c) subcommand suffixes during
mul tiple substitutions and causes the read (r) suffix to work
i ke the r subcommand.

errorbel | s, eb(default: noeb)

Error nessages are preceded by a bell. |[If possible, vi places
the error nmessage in reverse video (white lettering on a bl ack
background) instead of ringing a bell. This options may not

wor k on sone wor kstations, such as the PS/2.

flash,fl (default: fl)
Fl ashes error nessages. |If nofl is set, error nessages are
preceded by a bell. This option may not work on sone
wor kst ati ons, such as the PS/2.
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har dt abs, ht (defaul t: ht =8)
Tells vi the distance between the hardware tab stops on your
di spl ay.

i gnorecase, i c(default: noic)
I gnores distinction between upper and | ower case while searching
for regul ar expressions.

| i sp(default: nolisp)
Renoves the special neaning of (), {}, [[, and ]] and enables
the = (formatted print) operator for S-expressions, SO you can
edit LISP prograns.

list(default: nolist)
Di splays text with tabs and the end of |ines marked. Tabs are
di spl ayed as *l and the end of lines as $.

magi c(defaul t: magic)
Treats the characters ., [, and * as special characters in
scans. If nomagic is set, only the ( ) and $ retain speci al
nmeani ngs; however, special neaning of other characters can stil
be evoked by preceding the character with a \.

mesg(defaul t: mesg)
Causes wite permssion to be turned off to the termnal if
nomesg is set.

nodel i ne(defaul t: nonodel i ne)
Runs editor command lines found in the first five and the | ast
five lines of the file. An editor conmand |ine may be anywhere
inaline. To be recognized as a conmand line, it nust contain
a space or a tab followed by the string ex: or vi:. The conmand
line is ended by a second :. The editor tries to interpret any
data between the first and second : as editor conmands.

nunber, nu(defaul t: nonu)
Di splays lines printed with their |ine nunbers.

optim ze, opt (defaul t: opt)
Throughput of text is expedited by setting the termnal not to
do automatic carriage returns when printing nore than one
(logical) line of output, greatly speeding output on termnals
wi t hout addressabl e cursors when text with | eading white space
is printed.

par agr aphs, par a(defaul t: para=I PLPPPQPP LI bp)
Defines to vi nmacro nanes that start paragraphs. Single letter
nroff macros, such as .P nust include the space as a quoted
character if re-specifying a paragraph

pronpt (defaul t: pronpt)
Command node input is pronpted for with a colon(:).

readonly (default: noreadonly)
Sets permanent read-only node.

redraw, re(default: nore)
The editor sinmulates (using great anounts of output) an
intelligent termnal on a dunb terminal (for exanple, during

| Copyright IBM Corp. 1985, 1991
1552-2



Text Formatting Guide
Descriptions of Editor Options
text insertions, the characters to the right of the cursor
position are refreshed as each input character is typed). This
option is useful only at very high speed.

remap(defaul t: remap)
If on, nmacros are repeatedly tried until they are unchanged.
For example, if o is mapped to 0, and 0 is mapped to |, then if
remap is set, o maps to |, but if noremap is set, it maps to O

report (default: report=5)
Sets the nunber of repetitions of a command before a nessage is
di spl ayed. For subcommands that can produce a number of
nmessages, such as gl obal subcommands, the nessages are displ ayed
when the conmand is conpl ete.

scrol | (default: scroll=12)
Sets the nunber of lines to be scrolled when you scroll up or
down.

sections, sect (defaul t: sect =SHNHH HU)
Defines to vi macro nanes that start sections. Single letter
nroff macros, such as .P nust include the space as a quoted
character if re-specifying a paragraph

shel |, sh(default: sh=/bin/sh)
Defines the shell for I or :! comands.

shiftw dth, sw(default: sw=8)
Sets the distance for the software tab stops used by autoi ndent,
the shift commands ( > and <), and the input conmands (Crl-D
and Ctrl-T) to allow vi to indent text and nove back to a
previ ous indentation.

showmat ch, sn{default: sm
Shows t he nmatchi ng open parenthesis ( or open brace { as you
type the close parenthesis ) or close brace }. This option is
useful when editing LISP prograns.

shownode, snd(defaul t: nosnd)
Di spl ays a nessage to indicate when you are in input node.

sl owopen, sl ow(ternm nal dependent)
Post pones updating the display during inserts.

t abstop, ts(default: ts=8)
Sets the distance between tab stops when a file is displayed.

taglength,tl (default: tl=0)
Sets the nunber of characters used to recognize a tag. A value
of zero (the default) neans that all characters are significant.

tags(default: tags=tags /usr/lib/tags)
Identifies a path of files to be used as tag files for the tag
command. A requested tag is searched for sequentially in the
specified files. By default, files called tags are searched for
in the current directory and in /fusr/lib (a master file for the
entire system.

tern(default: $TERM
Sets the kind of workstation you are using. The default is
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$TERM where $TERM i s the value of the shell variable TERM You
cannot set TERM while you are in vi; set TERMin the shell.

terse(default: noterse)
Allows vi to display the short form of nessages.

ti meout,to(default: noto)
Sets a tine |limt of one second on entry of characters. This
l[imt allows the characters in a macro to be entered and
processed as separate characters when timeout is set. To resunme
use of the macro, set noti neout.

war n(defaul t: warn)
Di spl ays a warni ng nessage before the I subcomrand executes a
shell command if this is the first tine you have issued a shel
command after a given set of changes have been made in the
editing buffer but not witten to a file.

wi ndow, wi (defaul t: wi =speed dependent)
Sets the nunber of lines displayed in one wi ndow of text. The
default is dependent on the baud rate at which you are
operating: 600 baud or less / 8 lines, 1200 baud / 16 |ines,
hi gher speeds / full screen mnus one.

wr apmar gi n, wr{ def aul t: wr=0)
Sets the margin for automatic word wapping fromone line to the

next. A value of zero indicates no word w apping.

wr apscan, ws(defaul t: ws)
Al ows string searches to wap fromthe end of the editing

buffer to the beginning.

wr it eany, wa(defaul t: nowa)
Turns of f the checks usually nade before a wite command.
allowing a wite to any file which the system protection
nmechani sm al | ows.
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1.6 Chapter 6. A Summary of vi Commands

Subt opi cs

1 About This Chapter

2 Adding Text to a File

3 Correcting Text

4 Editing Additional Files

5 Editing LISP Prograns

6 Endi ng vi

7 Entering Shell Commands

8 Filtering a File

9 Finding Qut the Line Nunber of the Current Line
.10 Finding a Specific Character in a Line
.11 Finding a Specific Character String in a File
.12 Marking a Specific Location in a File
.13 Moving through a File

.14 Recovering Del eted Lines

.15 Recovering Lost Files

.16 Refreshing the Screen

.17 Rei ssuing the Last Conmand

.18 Saving Changes to a File

.19 Starting vi

. 20 Suspendi ng vi

. 21 Undoi ng Changes

.22 Viewing the Contents of a File
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1.6.1 About This Chapter

This chapter is a summary of vi commands arranged al phabetically by task.
Most vi commands can be preceded by a nunber to affect the results of the
command. Exanples of reasons you may want to do this are:

0 To change the anobunt you want to nmove through a file using any curso
novenent command.

0 To change the anpbunt of text you want to change using conmands t
del ete or correct text.
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1.6.2 Adding Text to a File

Command Action
a Inserts (appends) text after the cursor
A Adds text to the end of the current line

i | nserts text before the cursor

I Inserts text before the first nonbl ank character on the
current |ine

0 Opens a line after the current line

0] Opens a line before the current I|ine.

| Copyright IBM Corp. 1985, 1991
16.2-1



Text Formatting Guide
Correcting Text

1.6.3 Correcting Text

The follow ng sections describe how to nake corrections to text in a file.

Subt opi cs

1.6.3.1 Correcting M stakes Wi le Adding Text (Wile in |Input Mde)
1.6.3.2 Correcting Characters

1.6.3.3 Correcting Wrds

1.6.3.4 Correcting Lines

1.6.3.5 Correcting Sentences, Paragraphs, and Sections

1.6.3.6 Copying and Myving Text
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1.6.3.1 Correcting Mstakes Wi le Adding Text (Wile in Input Mode)

Command Action
\ Quot es the erase characters
crl-D Moves back to the previous autoindent stop; works on a new

line inmedi ately after the supplied autoi ndent

ACrl-D I gnores the autoindent for the current line; the indent is
restored on the next |ine

ocrl-D I gnores the autoindent for all lines
Grl-H Backspaces one character at a tine
arl-v Allows you to type non-printing characters or control

characters
Grl-WwW Backspaces one word at a tine

crl-? Termnates a Cirl-D command or term nates input node.
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1.6.3.2 Correcting Characters

Command

X

rc
sstringESC

df c

dFc

dtc

dTc

Action

Del etes a character at the cursor position

Repl aces a character at the cursor position with c

Repl aces a character at the cursor position with string

Del etes all characters including character ¢ to the right of
t he cursor

Del etes all characters including character ¢ to the left of
the cursor

Del etes all characters to the right of the cursor up to but
not including character c

Del etes all characters to the left of the cursor up to but
not including character c.
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1.6.3.3 Correcting Wrds

Conmand Action
dw Del etes a word including the space to the right of the cursor
db Del etes a word including the space to the left of the cursor

cwstringeSC Changes a word to the right of the cursor to string.
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Command

dd

dL
d/string
Sstri ngeESC

ccstringESC

Action

Del etes the
Del etes the
Del etes all
Substitutes

Sane as the

Text Formatting Guide
Correcting Lines

current |ine

current line through the last line on the screen

i nes

until the first occurrence of string

string for the current line

above.
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Command
d(

d)

d{

d}

di [

d] ]

Acti on:

Del et es

Del et es

Del et es

Del et es

Del et es

Del et es

enti

enti

enti

enti

enti

enti
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1.6.3.5 Correcting Sentences, Paragraphs, and Sections

re

re

re

re

re

re

sentence to the left of the cursor
sentence to the right of the cursor
paragraph to the left of the cursor
paragraph to the right of the cursor
section to the left of the cursor

section to the right of the cursor.
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1.6.3.6 Copying and Myving Text

Command

n" cyx

Action

Saves the specified text in a buffer where:

O n represents a nunber (a nunber is optional)

O ¢ represents the nane of the buffer (can be any letter
froma through z and is optional; if a buffer nane is not
specified, vi saves the text in an unnamed buffer

O x represents the text (for exanple, w for word)

Puts the contents of the buffer after the cursor

Puts the contents of the buffer before the cursor

Copies the current line into the buffer.
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1.6.4 Editing Additional Files
The follow ng sections describe how you can edit nore than one file in an
edi ti ng session.

Subt opi cs

1.6.4.1 Adding Another File to the Current File
1.6.4.2 Editing a Second File

1.6.4.3 Editing Several Files
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1.6.4.1 Adding Another File to the Current File

Command

r filenanme

Acti on

Adds the contents of a file specified by filename to the
current file; the file is added to the current file after the
current |ine

Adds the output of a shell comand specified by cnd to the
contents of the current file; the output of the conmand is
added to the current file after the current |ine.
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1.6.4.2 Editing a Second File
Command Action
e filenane Edits the file specified by filenane
e + filenane
Edits the file specified by filename starting at the end of

the file

e +n fil enane
Edits the file specified by filename starting at |ine nunber

n
e # Edits the alternate file
‘ta tag Edits the file containing tag, beginning at tag; to use the

:ta command you rnust first create a data base of function
names and their | ocations.
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1.6.4.3 Editing Several Files

vi filenanel filenane2 filenane3 ...
Starts vi with the names of files you want to edit specified
by filenanel, filename2, filenane3, and so forth

'n Edits the next file in the list of files

il Edits the next file inthe list of files and discards the
changes made to the current file

:n filenanel fil enane2 filenane3d ...
Specifies a new list of files to be edited.
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1.6.5 Editing LISP Prograns

Command Moves Cursor:

( To the beginning of the previous s-expression
{ To the beginning of the previous |ist

) To the beginning of the next s-expression

} To the beginning of the next I|ist.
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1. 6.6 Ending vi

Command

-9

1q!
- Wg
Y4

Acti on

Ends vi after a :w command has been used to save the changes
or ends vi if no changes have been nmade to the file

Ends vi and di scards any changes
Save the changes and ends vi

Saves the changes and ends vi.
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1.6.7 Entering Shell Commands

Conmand Action

:lend Runs the shell command cnd wi thout ending vi

:sh Enters the shell to run nmore than one shell conmmand; does not
end vi.
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1.6.8 Filtering a File
Conmand Action
lend Runs the Al X command cnd on all or part of a file.
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1.6.9 Finding Qut the Line Nunber of the Current Line

Conmand Action
arl-G Di splays "filename" line x of y --z%-, where:
O filename is the name of the file you are editing
O x is the current |ine nunber
0 'y is the nunber of lines in the file
0

z%is the percentage of the way through the file where
the cursor is |ocated.
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1.6.10 Finding a Specific Character in a Line

Command Action
fc Moves the cursor to character ¢ to the right of the cursor
Fc Moves the cursor to character ¢ to the left of the cursor

: Repeats the last find conmand.
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1.6.11 Finding a Specific Character String in a File

Conmmand Sear ches:

/'string Forward to the begi nning of the next occurrence of string
?string Backward to the preceding occurrence of string

/string/ + n Forward for string and puts the cursor n nunber of I|ines

after or before the Iine containing string

Backward for string and puts the cursor n nunber of |ines
after or before the line containing string.

I+
5

?string/

Subt opi cs
1.6.11.1 Extended Pattern Matching
1.6.11.2 Reissuing a Search Command
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1.6.11.1 Extended Pattern Matching

Command

N

$

<

>
[string]
[Mstring]

[x-y]

*

Action

Finds a match only at the beginning of a line

Finds a match only at the end of a line

Mat ches any character

Finds a match at the beginning of a word

Finds a match at the end of a word

Finds a match for any single character in string
Finds a match for any single character not in string
Finds a match for any character between x and y
Finds a match for zero or nmore repetitions of the preceding
character.
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1.6.11. 2 Reissuing a Search Command

Conmand Repeat s:

n The | ast search for string in the same direction as the
previ ous search

N The last search for string in the opposite direction as the
precedi ng sear ch.
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1.6.12 Marking a Specific Location in a File
Command Acti on

X Marks a location in a file, where x is any letter you want to
identify the mark

~

X Returns the cursor to the mark specified by x
(grave accent)

X Returns the cursor to the beginning of the |line containing
the mark specified by x.

(apostrophe)
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1.6.13 Moving through a File

The follow ng sections descri be how you can nove the cursor through a
file.

Subt opi cs

1.6.13.1 Moving Up and Down through a File

1.6.13.2 Moving across a Line

1.6.13.3 Moving to a Specific Line

1.6.13.4 Mwving to Sentences, Paragraphs, and Sections
1.6.13.5 Returning the Cursor to Its Previous Location
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1.6.13.1 Moving Up and Down through a File

Moves Cursor:

One space to the left

One space to the right

Up one line (in the same col um)

j Down one line (in the same col um)

Up one line, to the first colum

PI CTURE 4 Down one line, to the first colum

Down (or forward) one-half screen

Down (or forward) one screen

Down (or forward) one line

Up (or backward) one-half screen

Command

or h

or |

or k

or
+ or
crl-D
crl-F
crl-E
crl-U
crl-B Up
crl-Y Up
H To
L To
M To

(or
(or
t he
t he

t he

backward) one screen
backward) one |ine

top line (Home) on the screen
last line on the screen

m ddl e Iine on the screen.
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1.6.13.2 Moving across a Line

Command

N

Moves Cursor:

To the beginning of the current line (first nonbl ank space)
To the end of the current line

To the colum nunber specified by n

To the end of the current word (considers punctuation as a
wor d)

To the beginning of the next word (considers punctuation as a
wor d)

Back to the beginning of the |ast word (considers punctuation
as a word)

To the end of the current word (skips punctuation)
To the beginning of the next word (skips punctuation)

Back to the beginning of the |ast word (skips punctuation).
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1.6.13.3 Mouving to a Specific Line
G To the end of the file

nG To |ine nunmber n.
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1.6.13.4 Mwing to Sentences,

Command

)

1]
[l

Moves Cursor:

To the beginning

To

To

To

To

To

t he

t he

t he

t he

t he

begi nni ng
begi nni ng
begi nni ng
begi nni ng

begi nni ng

Par agr aphs, and Sections

of

of

of

of

of

of

t he

t he

t he

t he

t he

t he

next sentence
precedi ng sentence
next paragraph
precedi ng paragraph
next section

precedi ng secti on.
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1.6.13.5 Returning the Cursor to Its Previous Location

Command Returns Cursor:
oo To its previous |ocation

(two grave accents)

v To the beginning of the |line where the cursor was
(two apostrophes) previously |ocated.
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1. 6. 14 Recovering Del eted Lines

Command Action

“np Recovers the deleted line in buffer nunber n and puts it
after the cursor; nis a nunber from1 through 9; the text in
buffer nunber 1 is the nbost recently del eted text

"nP Recovers the deleted line in buffer nunber n and puts it
before the cursor; n is a nunber from1 through 9; the text
in buffer nunber 1 is the nost recently deleted text.
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1.6. 15 Recovering Lost Files

Command Acti on

vi o -r Gves you a list of files that vi recovered

vi -r filename Recovers the file specified by filenanme to within the | ast
f ew changes.
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1.6.16 Refreshing the Screen
Command Action

Grl-L Clears the screen and refreshes (or redraws) the display.
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1.6.17 Reissuing the Last Comand
Conmand Action

(dot) Repeats the | ast change command.
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1.6.18 Saving Changes to a File

Command Action

TW Saves the changes and rermains in vij

w filename Saves the changes in the file specified by fil enane

DX, YW Saves only line nunbers x through y.
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1.6.19 Starting vi
Conmand Action

vi filenane Starts vi where filenane is the nane of the file you want to
edit

vi filenamel filenane2 fil enane3 ...
Starts vi where filenanel, filenanme2, filename3, and so forth
is the list of files that you want to edit.
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1.6.20 Suspending vi

arl-z Tenporarily suspends your editing session.
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1. 6. 21 Undoi ng Changes

Conmand Action
u Undo the | ast change
U Undo all the changes nade to the current |ine.
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1.6.22 Viewng the Contents of a File
Command Action
vi ew fil enane

Al'lows you to viewthe file specified by fil ename but does
not allow you to nmake any changes to the file.
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2.0 Part 2. Text Formatting QGuide

Subt opi cs

2.7 Chapter 7. Menorandum Macr os

2.8 Chapter 8. Using nroff and troff

2.9 Chapter 9. Formatting Mathematics

2.10 Chapter 10. Formatting Tabl es

2.11 Chapter 11. Formatting Viewgraphs and Slides
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2.7 Chapter 7. Menorandum Macr os

.10 References

.11 Custom zi ng Macros

.12 Debuggi ng and Di agnosti cs
.13 Sanple of Letter Style

Subt opi cs

2.7.1 About This Chapter
2.7.2 Overview

2.7.3 Docunent Style
2.7.4 Page Layout and Pagi nation
2.7.5 Typography

2.7.6 Headings

2.7.7 Paragraphs

2.7.8 Lists

2.7.9 Footnotes

2.7

2.7

2.7

2.7
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2.7.1 About This Chapter
Menor andum nacros are a package of instructions that you can use to format
text with the nroff and troff text formatters.

You cannot use the mm macro package to format Japanese text with the nroff
and trof f prograns as these prograns do not support nultibyte characters.

The nmenorandum rmacros provide a flexible tool for produci ng many conmon
types of docunents. The macros described here should be used for docunent
formatting in nost cases because:

O You can control and revise the overall style of a document when
standard nmacro package i s used.

O You can control complex features (such as footnotes and tables o
contents) when a standard rmacro package is used.

O You are relieved of the many details involved with using the formatte
| anguage directly.

The uses of menorandum rmacros range from singl e-page letters to docunents
of several hundred pages in |length--such as user guides, design proposals,
and so on. You can use nenorandum nmacros to produce:

Menor andum
Publ i cati on
Letter

Ceneral documents

[

The termformatter refers to either of the text formatting progranms nroff
or troff.

Requests are built-in commands recogni zed by the formatters. Al though you
sel dom need to use these requests directly, this section contains
references to sone of them See Chapter 8, "Using nroff and troff" for
detail s.

Macros are naned col |l ections of requests. Each macro is an abbreviation
for a collection of requests that would otherwi se require repetition or
conpl ex assenbly of request sequences. Menorandum nmacros supply many
macros, and you can define additional ones. Micros and requests share the
sanme set of names and are used in the sane way. Mcros are called by
precedi ng the macro nanme (usually two characters) with a period or an
apostrophe and placing the nacro as the first entry of a line (first
characters following a newline character).

String registers are string variables, each of which is a nane for a
string of characters. The contents of a string register are called by a
string nane. String registers are often used for page headers, page
footers, and lists. String registers share the pool of nanes used by
requests and macros. You give a string register a value using the
formatter define string request .ds. The string value replaces the nane
when the string is called by preceding the string register nanme with \*
for one-character nanmes or \*( for two-character nanes. For instance, the
DT string register in the mm command nornally contains the current date,
so when you enter

Today is \*(DT.
this could result in the follow ng output:
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Today is April 20, 1989.
You can initialize the current date by entering:
.ds DT 04/20/89

or call a macro designed for that purpose (see "Setting the Date" in
topic 2.7.3.4).

Nunmber registers fill the roles of integer variables. They are used for
flags, for arithmetic, and for automatic nunbering. You can give a nunber
regi ster a value (or change a value) using the .nr (nunber register)
request, and reference it by prefacing its name with a \n (for
one-character names) or \n( (for two-character nanmes). For exanple, the
follow ng sets the value of the register d to 1 nore than that of the dd
register:

.nr d 1+\n(dd

See "User-Definable Nanes" in topic 2.7.11.3 regardi ng nam ng conventions
for requests, macros, string registers, and nunmber registers. "Part 3.
Text Formatting Reference"” lists macros, string registers, and nunber
regi sters defined in nmenorandum macros and the formatter.
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2.7.2 Overvi ew

The foll owi ng sections describe the design features of the nenorandum
macro package, the structure segnents of an nm comand, and how to use
menor andum macros. It al so describes formatti ng concepts and includes a
list of formatter requests.

Subt opi cs

Desi gn Feat ures

Structure of a Docunent

I nternational Character Support
Usi ng Menor andum Macr os
Formatti ng Concepts

Usi ng Formatter Requests

NN
NNNNNN
NN

OO~ WN PR
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2.7.2.1 Design Features

The following are design features that are enphasized in the nmenorandum
macr o package:

O

Error recovery. Wien input is incorrect, the macros attenpt to
interpret it or recover fromthe error. Serious errors generate a
nmessage describing the error.

Flexibility. Many paraneters are provided so you can adapt the output
to your needs.

Extendability. You can nodify macros for your needs or build your own
macr os.

- Mhenoni ¢ nam ng conventions are extensively used.

- Gui delines for macro nami ng are provided for your consideration
when expandi ng your set of nacros.

- Macros are constructed consistently.

Devi ce i ndependence.

- A common use of the mmconmmand is to print docunents on letter
quality printers, using the nroff formatter. You can use the
macros conveniently for both 10- and 12-pitch print.

- You can scan output with an appropriate display.

- The macros are constructed to be conpatible with troff so you can
produce phot ot ypeset output or have your docunent typeset by a
vendor that has a phototypesetting capability. (Since the mm
command works with both nroff and troff, you can proofread typed
out put before vending the typesetting task.)

Macro-1 evel control. The menorandum rmacros are designed to mininze
repetitive typing. For exanple, if you want a blank |ine after al
level 1 or level 2 headings, you set a specific paranmeter only once at
the begi nning of a docunent, rather than add a blank |line after each
such headi ng.

Sel ectabl e output style. You can prepare an input text once and
produce different output styles by setting a few global flags on the
conmand |ine or by changing a nmenorandum type specification in the
input file.
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2.7.2.2 Structure of a Docunent

The input for a docunment to be formatted with the mm conmand i s nade up of
four nmajor segnments, any of which can be omtted. |If present, they nust
occur in the follow ng order

1. Setup. This segnent sets the general style and appearance of a
docunment. You can control page width, margin justification, nunbering
styles for headings and |ists, page headers and footers, and many
ot her properties of the docunent. Al so, you can add macros or
redefine existing ones. You can onmit this segnent if you are
satisfied wwth the default values. Setup does not produce actua
out put, but only sets paraneters for the rest of the docunent.

2. Opening. This segnent includes those itenms that occur only once at
t he begi nning of a docurent, such as title, author's nanme, and date.

3. Body. This segnent is the actual text of the document. It can be as
smal |l as a single paragraph or as |arge as hundreds of pages. It can
have a hierarchy of headings up to seven |evels deep. Headings are
automatically nunbered if you so specify and can be saved to generate
the table of contents. Five additional |evels of subordination are
provided by a set of |ist macros for the automatic nunbering,
al phabeti c sequencing, and marking of list itens.

The body can al so contain various types of displays, tables, figures,
ref erences, and footnotes.

4. dosing. This segnent contains those itens that occur only once at
the end of a docunent. Included here are signature(s) and lists of
notations. You can call certain macros here to print information that
is wholly or partially derived fromthe rest of the docunment--such as,
the table of contents or the cover sheet of a docunent.

The exi stence and size of these four segments vary w dely anong different
menor andum types. Al though a specific item(such as date, title, author
nane(s), and so on) can be typeset in different ways depending on the type
of docunent, there is a uniformway of typing it in. Not all nenorandum
types use all the information you can provide.
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2.7.2.3 International Character Support

Neither nroff nor troff supports Japanese characters. These prograns can
format only text consisting of English and European characters.
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2.7.2.4 Using Menorandum Macr os

This section tells how to use nmenorandum macros, shows Al X PS/ 2 Operating

System command |ines appropriate for various output devices, and describes
command |ine flags for menorandum macros. To use these macros, you enter

the nm command for nroff output, or nmt command for troff output.

Subt opi cs

2.7.2.4.1 The mm Conmmand

2.7.2.4.2 The mmt Comand

2.7.2.4.3 The -mm Fl ag

2.7.2.4.4 Typical Comrand Lines

2.7.2.4.5 Setting Nunmber Registers fromthe Conmand Line
2.7.2.4.6 Initialization Files
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2.7.2.4.1 The mm Command

The mm conmand is used to print docunents using nroff and nmenorandum
macros; this command calls nroff with the -nmflag (see "The -nm Flag” in
topic 2.7.2.4.3). The mm conmand has flags to specify preprocessing by
tbl and by neqn and for postprocessing by col. Any paraneters or flags
not recogni zed by the mm conmand are interpreted as flags to nroff. The
mm fl ags, which can occur in any order but must appear before the file
names, are:

-e Call's the neqn equation filter.
-t Calls the thl table filter.
-C Calls the col output-buffering postprocessor (see col in the Al X

Operating System Commands Ref erence).

-E Uses the -e flag of nroff (see topic 2.8.2.1).

-12 Formats for a printer set to a pitch of 12. (Assure that the
pitch setting is 12 pitch if the printer has a pitch selection
switch.)

-Tterm Selects the display or printer to format for; termis the desired
term nal type. For exanple -T745 causes nroff to set type for the
I BM PC G aphics Printer. Enter help terml for a list of available
types. |If you give no -T option, the value stored in $TERM (see
Al X Operating System Technical Reference) is used if it has a
val ue; otherwi se, the default value is -Tlp, which is for a
nonbackspacing ASCI| line printer. Any unknown -T option selects
- Tl p.
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2.7.2.4.2 The mmt Comrand

To call menorandum nmacros with the troff for a phototypesetter, use the
mm conmand. It works nuch |ike the mm comand, but has sone different
flags and different neanings for the sane fl ags:

-C Calls the cw constant-width filter.

-e Calls the eqn equation filter.

-t Calls the thl table filter.

-a Uses the -a flag of troff to create an approxi mati on of output

that is in ASCI| fornmat.
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2.7.2.4.3 The -nm Fl ag

You can al so call the nenorandum nacro package by including the -mmflag
as an argunment to the nroff or troff formatter. The -nmflag causes the

file fusr/lib/tmac/tmac. mto be read and processed before any other files,
whi ch:

0 Defines the menorandum macr o
0 Sets default values for various paraneter
0 Prepares the formatter to process the files of input text
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2.7.2.4.4 Typical Command Lines

Some typical command lines follow (the paraneters are expl ai ned under
"Setting Nunber Registers fromthe Conmand Line" in topic 2.7.2.4.5).

Pl ai n Text

U mm[parns] filenane ...
nroff [parms] -mmfilenane ...
mm [parns] filenanme ...
troff [parns] -nmmfilename ...

Text with Tabl es

mm-t [parns] filenanme ...
tbl filenane ... | nroff [parns] -mm
mi -t [parm filenanme ...
tbl filename ... | troff [parm -mm

Text with Equations

mm-e [parns] filenanme ...

negn filenane ... | nroff [parns] -mm
tbl -TX -mm [parns] filenane ...

mm -e [parns] filename ...

eqn filenane ... | troff [parm -nm

Text with Tables and Equati ons

mm-t -e [parm filenanme ...

tbl filenane ... | neqn | nroff [parm -nmm

mm-t -e [parm filenanme ...

tbl filenane ... | egn | troff [parn] -mm
Specifying the Printer: Wen formatting a docunent with nroff, you
norrmal |y prepare text for output to a specific type of termnal or

printing device. Sone comonly used term nal types and command |ines
appropriate for themfollow.

Not e: The out put can require sone processing for features that are
specific to a given printer such as reverse paper notion
(backscrol ling) or half-line paper notion in both directions.

For further information, see "Setting Nunber Registers fromthe Command
Line" in topic 2.7.2.4.5.

To specify :
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0 Hew ett-Packard HP26 x video display famly, enter
mm -Thp fil enane ..
or
nroff -mmfilenane ... | col | hp

O Any printer not capable of backscrolling stopping tabs, enter
mm-c fil ename ..
or
nroff -Tlp -mmfilename ... | col -x

0 IBMPC Gaphics Printer (and many popul ar dot-matri x personal conpute
printers), enter:
mm -T745 filenanme ..
or
nroff -Tlp -mmfilename ... | col -x

O course, if you need tbhl and neqn or eqn, sinply call themas shown in
the command |ine tenpl ates under "Typical Conmand Lines."

Printing Two-Colum Qutput: If you wish to performtwo-colum processing
using nroff, you must use col. You can sinply use the -c paraneter with
nmm or postprocess the nroff output with col. mm-c handl es out put

processing automatically, but you nmust do the following if you sel ect
post processi ng fl ags.

1. Specify -T37 for the termnal type.
2. Do not use the -h flag of nroff.

3. Filter col output through an appropriate termnal filter, such as 745
or supply col with appropriate paraneters.

Note: mmuses the col filter automatically for many term nal types.

See "Two- Col umm Format" in topic 2.7.4.8.1 and "Two- Col um Headi ngs" in
topic 2.7.4.8.2, for formatting information for two-colum output.
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2.7.2.4.5 Setting Nunber Registers fromthe Conmand Line

Nunber registers are used to hold in menory nenorandum macro par amnet er

val ues that control aspects of formatting text. In practice, nost of
these registers control output style. Many nunber registers are preset by
nroff or troff. You can set initial values in nunmber registers that have
a single character nanme on the command line; it is useful to set those
paraneters that should not be permanently enbedded within the input text.
If you initialize these registers, with the exception of the P register,
you nust set themon the command line (or before the nenmorandum nacro
definitions are processed) using the -r register flag as a prefix; the
flag thus has the form-rXval, where X is the register and val is sone
value for the register to hold. Only nunber registers with a

si ngl e-character nane can be set fromthe command |ine.

You can set many (but not all) nunber registers of both single-character
and two-character nanes within text files using .nr requests.

The followi ng are nunber registers that are preset by the formatter

A Holds a value specifying the format of the Subject/Date/From
menor andum bl ock of the alternate first-page format that is set by the
.AF macro (see "Alternate First-Page Format" in topic 2.7.3.6). A
flag of the form-rAl has the effect of invoking the .AF nmacro
W thout a parameter, suppressing the default conpany nane, the
Subj ect, Date, and From headi ngs, and various default page |ayout
characteristics.

C Holds a value that sets the type of copy (for exanple, DRAFT) that is
printed at the bottom of each page. For a flag of the form -rCnum
where num equal s:

O 1 results in OFFICIAL FILE COPY.

OO 2 results in DATE FI LE COPY.

O 3 results in DRAFT with single-spacing and default paragraph
style.

O 4 results in DRAFT W th doubl e-spaci ng and 10-space paragraph
i ndent.

Wth 3 and 4, the default page footer contains the date. See "Page
Footer” in topic 2.7.4.3.2 for further infornmation

D Holds a value that can set debug node. The flag -Dl1 sets debug node;
it requests the formatter to attenpt to continue processing even if mm
detects errors that woul d otherwi se cause the processing to be
canceled. 1t also causes mmto include a Source Code Control System
(SCCS) release level information string, which is stored in the RE
string register, in the default page header. See SCCS in the Al X
Operating System Techni cal Reference.

E Holds a value that controls the font of the Subject/Date/Fromfields.

A flag of the form-rEnumsets the font to be used. If numis O,
these fields are in Roman font (or the "regular text" that is nounted
on physical device 1 of the troff formatter). If numis 1, the font

is set to bold. The default value of nunber register D for nroff is
0, and the default value for troff is 1

L Hol ds a value that sets the length of the physical page in lines to
the value stored in register L. It is set by a flag of the form
-rLval. The default nroff value is 66, that is, 66 |lines per page.
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The default troff value is 11i, eleven inches. You can set this
paraneter differently.

Hol ds a val ue that specifies page nunbering style; the flag formis
- Nnum

O Wien numis 0 (the default), all pages get the prevailing header.

O Wien numis 1, the page header replaces the footer on page 1 only.
Page 2 and subsequent pages get the prevailing header.

0 Wien numis 2, the page header is omtted frompage 1, and the
subsequent pages get the prevailing header

O Wien numis 3, section-page nunbering occurs in the default page
footer; the default page header does not print the page nunber
This affects both page and footnote reference nunbering.

O Wien numis 4, the default page header not printed although a
user-speci fi ed header defined by the macro .PH is not affected.

O Wien numis 5, section-page and section-figure nunbering occurs.

The contents of the user-specified header and footer do not depend on
the value of the nunber register NN N controls:

0 The default header and footer
0 Wiere the header or the footer is printed
0 The page, footnote, and figure nunbering style.

If the prevailing header and footer are null, the value of N is not
used, except for footnote and reference nunbering and section-figure
nunbering wi th menorandum types 3 and 5.

Stores a value that sets the ampbunt of offset (to the right) for
output. In nroff the value is unscaled, but in troff the value is
scaled. The flag is of the form-rOval (Ois the capital letter, not
zero). You may find it useful for adjusting output positioning on
sonme termnals. |If this register is not set on the command |ine, the
default offset is 0.75 inches (-rQ 75i) in nroff and 0.5 inches
(-rO5i) introff.

Hol ds a val ue that specifies the starting page nunber of the docunent.
The flag is of the form-rPnum You can reset this register as often
as you wish in the input text using an .nr request.

Hol ds a val ue that establishes the point size and vertical spacing for
the docunent for troff; nroff does not use this register. The flag is
of the form-rSnum where numis the type size in points. The default
numis 10, which specifies 10-point type on 12-point vertical spacing,
giving 6 lines per inch (see "troff Point Size and Vertical Spacing”
intopic 2.7.5.5). Vertical spacing is norrmally kept by troff at two
poi nts greater than the type size.

Hol ds a value that nroff uses to derive sone register settings for
certain printers. troff does not use this register. The page |ength
is stored in the formatter register .p, and the offset is stored in
formatter register .o. The formof the flag is -rTnum

O The default value for numis 0. The nroff default nunmber of |ines
per page is set at 66, and page offset is set to zero.

O If numis 1, the nunber of lines per page is set to 80 and page
offset is set to 3. This setting is intended for
12-character-per-inch printers.

O If numis 2, the page length is set to 84 lines per page and
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underlining requests are ignored.
0 Oher numvalues are not defined by the nenmorandum nacr os.

Hol ds a value that nroff uses to control underlining of section
headi ngs. troff ignores this register. The formof the command |ine
flag i s -rUnum

0 The default numis 0, which causes a continuous underline. All
headi ng characters including spaces are underlined.
O If numis 1, only letters and digits are underlined.

Hol ds a value that is used to set page width (line and title |ength).
The formof the conmand line flag is -rwal. The default val is 6
inches (-rWsi in troff), which in nroff is 60 characters line length
in 10-pitch (-rws0), or 72 characters in 12-pitch (-rw?2).

Note: The maxi mum setting that troff can accept is 7.54 inches
(-rwWr.54i).
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2.7.2.4.6 Initialization Files

If you need a | arge nunmber of paraneters on the command |ine for some
formatting application or if you use a particular setup frequently, you
may find it convenient to set up the first (or only) input file of a
docunent by entering:

1. Initialization of registers, if any, listed under "Setting Number
Regi sters fromthe Conmand Line" in topic 2.7.2.4.5.

2. A .so (source) request:
.so /usr/lib/umac/tnmac. m
3. The renmmni nder of text.

In this case, you nust not use the -nmflag with a formatter conmand, nor
the mmor mmt commands; the .so request has the equivalent effect, but the
regi sters discussed under "Setting Nunber Registers fromthe Command Line"
intopic 2.7.2.4.5 nust be initialized before the .so request. These
registers values are nmeaningful only if they are set before the macro
definitions are processed; it is generally preferable to set them using
the -r flag

When you use an initialization file, it is best to set within the file
only those paraneters that are sel dom changed. For exanpl e:

.nr W80

.nr O 10

.nr N3

.so /usr/lib/tmac/tmac. m
. H "1 NTRODUCTI ON"

specifies and sets registers for nroff, a line length of 80, a page offset
of 10, and section-page nunbering before | oading the nmenorandum macros and
subsequent text. You can use this sane file initialization nethod to |oad
other files of macros in macros in addition to (or instead of) the

menor andum macros; this can include your own custom macro file.
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2.7.2.5 Formatting Concepts

The normal action of the troff and nroff formatters is to fill output
lines fromone or nore input lines; the formatter noves words up from
subsequent |ines and adds themto each output line until it cannot hold

any nore words before starting another output [ine. The output |ines can
be justified so that margins are aligned. Text is automatically
left-justified; that is, aligned at the left margin. Text can also be

right-justified making it justified on both margins. In sone special
contexts, such as creating tables, text can be right-justified only (see
Chapter 10, "Formatting Tables"). If text is conmpletely justified, spaces

are padded (see "Constant Spaces and Character Translation” in

topic 2.7.2.5.3) between words (nroff) or between words and |letters
(troff) to make both margins align. As the formatter fills lines, it
performs hyphenation of words as necessary to avoi d excessive blank space
W thin or between words.

You can turn nodes on or off. Turning off fill node also turns off
justification and hyphenati on.

Certain formatting requests and macros cause a break; the filling of the
current output line stops, the line (of whatever length) is printed, and
t he subsequent text begins a new output line. A few formatter requests
and many of the nmenorandum nmacros cause a break

Wil e you can use formatter requests with the nm conmand, you should fully
under st and the consequences and side-effects that each request can have.
Actually you will have little need to use formatter requests.

It is a good procedure to use formatter requests only when you nust;
instead use filter requests and the nenorandum nmacros that are avail able
when possible. This reduces your formatting workl oad and keeps text
easier to alter.

You will find it easier to revise and edit your text if you make it your
practice to keep input lines short and break themat the end of cl auses

and sentences. The formatter will fill lines for output.
Subt opi cs

2.7.2.5.1 Double Quote Delimter

2.7.2.5.2 Null String

2.7.2.5.3 Constant Spaces and Character Transl ation
2.7.2.5.4 Hyphenation

2.7.2.5.5 Dashes, Mnus Signs, and Hyphens
2.7.2.5.6 Tabs

2.7.2.5.7 Bullets

2.7.2.5.8 The Trademark

2.7.2.5.9 The BEL Character
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2.7.2.5.1 Double Quote Delimter

You nust encl ose any nmacro paraneter containing ordinary bl ank spaces in
doubl e quote (") characters. Qherwi se, the paraneter is treated as
several separate paraneters. Double quotes are reserved as paraneter
delimters in mm you cannot use themas part of the value of a macro
paraneter or of a string that is to be used as a nacro paraneter. You can
use two grave accents (° °) or two acute accents or apostrophes (' ')
instead. This restriction is sonmetines inconvenient, but it is necessary
because nany macro paraneters are processed (interpreted) by the filter
and by the formatter a variable nunber of tinmes. For exanple, headings
are first printed in the text and can be printed in a table of contents.
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2.7.2.5.2 Null String
For any macro call, a null string is a special paraneter with a printed
width of zero. The preferred formfor a null stringis "". (There is no

space between the double quote delimters.) Such a paraneter often has a
speci al neani ng.

Note: OQmtting a paraneter is not the sane as supplying a null string.
Furthernmore, omtted paraneters can only be used at the end of a
parameter list; you can use a null string anywhere.

| Copyright IBM Corp. 1985, 1991
27.252-1



Text Formatting Guide
Constant Spaces and Character Translation

2.7.2.5.3 Constant Spaces and Character Transl ation

VWhen you right-justify lines, the formatter can pad existing spaces in the
i ne by appendi ng additional spaces to them This can change the
appearance of text. You can avoid this problem by specifying a constant
space, Wwhich cannot be expanded during justification. There are two ways
to acconplish this:

1. You can type a backslash followed by a space (\ ). This pair of
characters directly generates a constant space.

2. You can sacrifice sone sel domused character to be translated into a
space upon out put.

Because the translation occurs after justification, you can use the chosen
character anywhere you desire a constant space. The ~ (tilde) is often
used for this purpose for English | anguage text. To use the tilde as a
substitute character, insert the following .tr (translation) request at

t he begi nning of the docunent:

A~

If atilde nust actually appear in the output, it can be tenporarily
treated literally by inserting:

B

before the place where it is needed. |Its previous usage is restored by
repeating the .tr ~ request, but only after a break or after the |ine
containing the tilde has been forced out. Using the tilde in this fashion
is not reconmended for docunents in which the tilde is often needed
literally, as for sone | anguages, or where they are needed within
equations. Fortunately, there are few circunstances where all avail able
characters are needed for literal output; there are sone characters you
can translate as a constant blank or translate for sone other special

pur pose.
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2.7.2.5.4 Hyphenation

The formatters do not perform hyphenation unl ess you request it.
Hyphenation is perforned in accordance with general (United States)
Engli sh rul es of hyphenation, but you are given nethods to control the
process. You can control whether and where hyphenation occurs in a
character string.

You can turn hyphenation on for the body of the text by using the
hyphenati on request once at the beginning of the docunent:

.nr Hy 1

For hyphenation within footnotes and across pages, see "Format of Footnote
Text" in topic 2.7.9.3.

I f hyphenation is on, the formatters will automatically hyphenate words,

if needed. However, you can specify the hyphenation points for a specific
occurrence of any word by using a special character sequence known as a
hyphenation indicator, or by supplying a small |ist of words (about 128
characters total) wi th hyphenation points indicated so the formatter can
check.

If you use the hyphenation indicator (the default sequence is \% at the
begi nning of a word, the formatter does not hyphenate that word but keeps
it intact by noving it to the next line. You can also use the hyphenation

indicator to indicate |egal hyphenation points inside a word. [If you

pl ace the hyphenation indicator in a word, the formatter will, when
hyphenation i s needed, hyphenate only where a hyphenation indicator is
inserted. If you wish to permt nore than one possible hyphenation of a
word, you rnust insert a hyphenation indicator in each place that
hyphenation is permtted. In any case, all occurrences of the indicator

di sappear on out put.

You can specify a different hyphenation indicator. For exanple, the
circunflex ((~)) is often used for this purpose; this is done by inserting
the followi ng at the begi nning of a docunent:

- HC (™)

Note: Any word containing explicit hyphens (as in fleur-de-lis) or dashes
(al so known as em dashes, as in "Return to sender--Address
unknown") is hyphenated i medi ately after a hyphen or dash if the
formatter finds it necessary to hyphenate the word, even if the
formatter hyphenation function is turned off. Use a hyphenation
indicator at the front of the word to prevent breaking at the
hyphen, or use the .hy request to place the word in a small |ist of
words that cannot be hyphenat ed.

You can supply, via the formatter .hw request (see page 2.8.5.1), a small
list of words with the permtted hyphenation points indicated. For
exanple, to indicate the proper hyphenation of the word printout, you can
speci fy:

. hw print-out

which will prevent the formatter causing the break prin-tout.
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2.7.2.5.5 Dashes, Mnus Signs, and Hyphens

The troff formatting processor has distinct graphics for a dash, a m nus
sign, and a hyphen, while nroff does not. Unfortunately, these characters
cannot be represented in a way that is both conpatible and conveni ent, but
this is the nmost universally used convention for dash entry:

-- Dash Enter \*(EM for each text dash for both nroff and troff. This
string generates an emdash (--) in troff and two m nus signs
(--) in nroff.

- Hyphen Enter a mnus sign (-) and use as is for both formatters. nroff
prints a mnus sign (-) and troff prints a true hyphen (-).

- M nus Enter \- for a true mnus sign, regardless of formatter. nroff
i gnores the backslash while troff interprets the request for a
literal mnus sign.

Note: The nroff formatter interprets the mnus, dash, and hyphen as the
same character. In nost fonts, this character is the width of a
letter n. In typesetter termnology this is an en dash, because it
is an en-width character.
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2.7.2.5.6 Tabs

The macros .MI, .TC, and .CS use the formatter .ta (tab) request to set
tab stops and then restore the default. The default tab settings are
every eight characters in nroff and every half inch in troff.

A tab character is always interpreted with respect to its position on the
input line, rather than its position on the output line. 1In general, tab
characters shoul d appear only on |ines processed in no-fill node (see
"Formatting Concepts"” in topic 2.7.2.5).

Note: The tbl filter changes tab stops but does not restore default tab
settings.
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2.7.2.5.7 Bullets

The nroff formatter often prints a bullet () as a letter o overstruck by
a plus sign (+). For conpatibility with troff, the nenorandum rmacr os
define a bullet string for use as appropriate by troff or nroff; the
string is stored in string register BU. Rather than specifying
overstriking, use the escape request sequence \*(BU whenever a bullet is
desired. troff interprets the request as a bullet character call.

The .BL (bullet list) nmacro uses this string to generate the bullets for
the list items (see "Bullet List and Dash List" in topic 2.7.8.2.2).
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2.7.2.5.8 The Trademark

A Tm (trademark) string is called with the \*(Tm escape sequence. The
string that is stored in string register Tmis interpreted as requests
that place the letters TMone-half |ine above the text that it foll ows.
For exampl e:

The DisplayWite \ *(Tm Sel f-Study Book is available at the public
library.

yields (in troff):
The DisplayWite(TM Self-Study Book is available at the public library.
Note: In nroff, the superscript (TM is (except for sone dot-matrix

printers) the sanme size characters as the main text. Some printers
do not have half-line scrolling capabilities.
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2.7.2.5.9 The BEL Char acter

The nonprinting ASCII character BEL is used internally by many of the
nmenor andum nmacros. You should avoid using the BEL character in your

i nput; you could interfere with proper nmacro function and | ose or scranble
out put .
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2.7.2.6 Using Formatter Requests

Most formatter requests should not be used w th nmenorandum rmacr os because

t he mm conmand provides the corresponding formatting functions in a rnuch

nmore orderly and user-oriented fashion than do the basic formatter

requests.

Note: |If you use other formatter requests than those in the follow ng
list, you may inadvertently interfere with proper function of
macros. This can cause scranbl ed out put or |ost output.

However, these formatter requests are useful and can be used with the mm
command:

.af Assign Format (see topic 3.13.4).

.br Break (see topic 2.8.15.4).

.ce Center (see topic 2.8.15.4).

.de Define nmacro (see topic 2.8.8).

.ds Define String (see topic 2.8.8.1).

fi Fill lines (see topic 2.8.15.4).

.fp Font Position (used for troff only, see topic 2.8.3.1).
. hw Hyphenate Wrd (see topic 2.7.2.5.4, 2.8.5.1).

.lg Ligature setting (troff only; see topic 2.8.16.3.2).
.Is Line Spacing (see topic 2.8.13.1).

.nf No Fill (see topic 2.8.15.4).

.nr Nunber Register (see topic 2.7.1, 2.8.9.1).

.nx Next file (see topic 2.8.18.1).

.rm Renove request, macro, or string register (see topic 2.8.8).
.rr Renpbve Register (see topic 2.8.9.1).

.rs Restore Spacing (see topic 2.8.13.4).

.so Source file set (see topic 2.8.18.1).

.sp Space vertical distance (see topic 2.8.15.4).

.ss Set space character size (troff only;, see topic 2.8.5.2).
.ta Tab settings (see topic 2.7.2.5.6, 2.8.16.2.2).

.ti Tenporary Indent (see topic 2.8.15.4).

.tl Title, three part (see topic 2.8.14.1).

.tr Translate (see topic 2.8.16.3).
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.1 Command (see topic 2.8.17).
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2.7.3 Docunment Style

The menorandum macros | et you conveniently select the overall style of a
docunent. You do not need to provide detailed instructions for formatting
cover sheets, tables of contents, menorandum headers, and so forth; these
are automatically handl ed using the docunment style macros.

There are four basic types of docunments you can prepare w th menorandum
macros by selecting a nmenorandum style, publication style, letter style,
or general style. The first three types are selected with various
paraneters to the . MI nenorandum type macro; the general style results
when you onmit the .M call.

The two nmain docunent styles offered are nenorandum style and publication
style. These styles, originally devel oped for research | aboratory use,

of fer a standard and consi stent nmethod for preparation of nmenoranduns and
publications. They have special requirenents for the first page and for
the cover sheet. The nenorandum and publication styles offer major ranges
of options and differ sharply fromeach other. The information needed for
bot h the menorandum and publication styles is nuch the sane (title,

aut hor, date, and so on); a paranmeter to a single nacro sets which style
is used. There is only one selection paraneter for publication style, but
there are many choi ces for nenorandum style. The differences between
types of nenoranduns are al nost entirely in the nmessage that is printed,
if any, which identifies the nenorandum type.

Subt opi cs

.10 Macros for the End of a Menorandum
.11 Cover Sheet

2.7.3.1 Style Macros

2.7.3.2 Style Macro Sequence

2.7.3.3 Menorandum Types and Menorandum Type Field
2.7.3.4 Setting the Date

2.7.3.5 Title

2.7.3.6 Alternate First-Page Format

2.7.3.7 Author(s)

2.7.3.8 Abstract and Menmorandum for File Cover Sheet
2.7.3.9 O her Keys

2.7.3

2.7.3
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2.7.3.1 Style Macros

These are style macros that are not used if the .MI nmacro is not call ed.

Macr o Description
. AE Abstract end macro.
. AF Alternate first page format nmacro suppresses or alters first

page data for nenorandum styl e docunents.

. AS Abstract start macro is used for nmenorandum and publication
styl e docunents.

. AT Author title macro is used for menorandum and publication
styl e docunents.

. AU Aut hor macro is used for nmenorandum publication, and letter
styl e documents.

. AV Approver nmacro is used for menorandum styl e docunents.
Macr o Description
.CS Cover sheet macro is used for nmenorandum and publication

styl e docunents.
. FC Formal closing is used for letter style docunents.

. Mr Menorandum type macro is used for nenorandum publication,
and letter style docunents.

. ND New date macro sets the date used in a docunent.

. NE Not ati ons end nacr o.

. NS Not ati ons start macro is used for nmenorandum and letter style
docunent s.

LK O her keywords macro is used for nmenorandum and publication

styl e docunents that use a cover sheet.

. SG Typi st data macro is used for letter and nenorandum styl e
docunent s.
. TL Title macro sets the title informati on used in a nenorandum

or publication style document.
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2.7.3.2 Style Macro Sequence

There are a nunmber of style nmacros that are used for various styles; the
follow ng style opening nacros nust appear at the start of a docunent
before text processing begins (except for the .CS macro). They are
ignored if the .Ml macro is not used. None of these macros are required,
but if given they nust appear in this order:

. ND new- dat e

. TL

one or nore lines of text

. AF [ conpany- nane]

AU nane [initials] [loc] [dept] [ext] [room [parnv] [parn8] [parnB]
AT [title] )

.AS [parm [indent]

one or nore lines of text

. AE

. K [ keywor d]

.Ml [type] [addressee]

.TC [slevel] [spacing] [tlevel] [tab] [hdgl] ... [hdg5]
.CS [pages] [other] [total] [figs] [thls] [refs]

The only required nmacros for a menorandum or a rel eased paper are .TL
title macro, . AU author macro, and .Mr nmenorandum type macro. You can
omt the others (and their associated input lines) if you do not need the
features they provide. Letter style and general style do not use .TL,
.MI, AV, letter style also does not use .AF, .AS, or .AE

Note: Once you call .M, you cannot again call any of the above listed
macros (except the .CS macro), because they are renoved fromthe
tabl e of defined nacros to save space. The .CS macro, if used,
must follow all other requests, nmacros, and text.

Addi tional style macros are closing nmacros for text features that may
appear at the end of a docunent. You can place closing macros anywhere in
a document, but they nust precede the .CS nmacro. These are closing

macr os:

.NS [ parn

[optional line(s) of notation text]
. AV "approver name"

. FC [ cl osi ng]

.SG [typist] [1]

[optional lines of author reference data (and requests). ]

The .SG macro, if used, nust be preceded by an .FC macro. A single .NE
macro cl oses any nunber of preceding .NS macros. The . AV and . CS nacros
are ignored for letter style; only letter style uses the .FC macro. For
publication style, the .NS, .NE, .AV, .FC and .SG nacros are al so

i gnor ed.
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2.7.3.3 Menorandum Types and Menorandum Type Field

The . Mr (nenorandum type) nacro defines what type any given docunent is,
even if it is not a menorandum The . MI macro establishes the type of
docunment and controls the format of the nmenorandumtype field, a text line
that appears near the top part of the first page of a nenorandum or of a
publication style docunent. It also controls the format of cover sheets
(see "Cover Sheet" in topic 2.7.3.11):

.Ml [type] [addressee]
Legal values for type and the corresponding results are:

" A null string results in no nenorandum type header. A sinple
letter format results when "" or "0" is the type val ue.

0 A zero gives the sane results as a null string.

string A string longer than one character results in a nenorandumtype
header that is the string. mmtries to interpret a one-character
string as a |legal type.

none No parameter results in a nmenorandum header of MEMORANDUM FOR FI LE
(the default value, 1).

1 A value of 1 results in a nenorandum header of MEMORANDUM FCOR FI LE
2 A value of 2 results in a nenorandum header of PROGRAMVER S NOTES.
3 A value of 3 results in a nenorandum header of ENG NEER S NOTES
4 A val ue of 4 causes a publication style, which uses no nenorandum
type field.
5 ?'v?gue of 5 causes a letter style, which uses no nmenorandum type
ield.

If type indicates a | abel ed menorandum style (the value of type is not "",
0, 4, or 5) and is longer than one character, then the menorandum type
header is printed in a field followi ng the author information block. For
exanpl e:

.Ml "Techni cal Note #5"

causes Technical Note #5 to print on the line imediately follow ng the
last |line of author information.

The parnR paraneter to .Ml is the name of the addressee of a letter. |If
present, that nanme and the page nunber replace the nenorandum page header
(see "Page Layout and Pagination" in topic 2.7.4) on the second and
followi ng pages of a letter:

.MI 1 "John Jones"
produces the foll ow ng header on page 2:

John Jones -- 2

Note: This paranmeter is not used for this purpose if the first parameter
is 4 (for the publication style). |In that case, parnR is a nunber
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1, changing the presentation format of a rel ease paper docunent to
support mul tiple authorship.

S

1 Publication Style
.2 Ceneral Style

3 Letter Style
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2.7.3.3.1 Publication Style

The publication style (.Ml 4 [1]) results in a centered, bold title

foll owed by centered nanes of authors. The location (fromthe . AU |oc
paraneter, see "Author(s)" in topic 2.7.3.7) of the last author is used as
the location of origin of the paper, follow ng the conpany name. |f you
give the optional 1 second paraneter to .Ml 4, the name of each author is
foll owed by the respective conmpany nane and | ocati on

Informati on necessary for the nenorandum style but not for the publication
style is ignored. For exanple, the closing macros descri bed under " Macros
for the End of a Menoranduni and their associated lines of input are

i gnored when you specify publication style.

You can list authors and their data in the publication style by setting an
. AF macro appropriately and defining a string (wth a tws-character string
regi ster such as XX) for the address before each . AU For exanple:

. TL

A Learned Treati se

. AF "Nuwait Control Systens, Inc."

.ds XX "222 Avenida de Armadill o, Port Lee 09999"

AU "B. Sitter" " " XX

. AF "Western Swing and Gate Ltd."

.ds ZZ "Ste. 644, Vista del Cami no Buil ding, Hounds Bay 09990"
. AU "Sherlock Q Wwatson" " " ZZ

.MM 4 1
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2.7.3.3.2 CGeneral Style
The general document style occurs when you omt the .Ml macro. You get no
cover letter, table of contents, or abstract. You should avoid using the
styl e macros when you elect to use this style; many of them cause
processing errors if not omtted.
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2.7.3.3.3 Letter Style

In the letter style (.Mr 5), only the title (w thout the word subject) and
the date are printed in the upper left and right corners, respectively, on
the first page. It is assunmed that preprinted stationery is used,
providing a conpany | ogo and address. No cover page is generated, and no
abstract is printed.
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2.7.3.4 Setting the Date

By default, the current date appears in the date field of a nmenorandum
You can set any date you want in this field using the .ND (new date)
macr o:

. ND new- dat e

The .ND macro alters the string held in the string register DT, which
initially holds the current date.
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2.7.3.5 Title

The title of the nmenorandum or paper follows the . TL (title) macro and is
processed in fill nmode. For exanpl e:

. TL
H ckory, Dickory, Dock

You can break the title into several |ines on output, using the .br
request as foll ows:

. TL

H ckory
. br

\'! Lbr
D ckory
. br

\'! L br
Dock

On output, the title appears after the word subject in the nmenorandum
style. In the publication style, the title is centered and in bol df ace
t ype.
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2.7.3.6 Alternate First-Page Format

You can delete the words subject, date, and from (in a nmenorandum style)
and give an alternate conpany nanme by using the . AF (alternate fornmat)
macr o:

. AF [ conpany- nane]

If a paraneter is given, it replaces the initial conpany nanme w thout
affecting the other headings; it sets the value in string register In (see
"Bottom of - Page Processing,” 2.7.4.9 ). If the parameter is a null

string, the default conpany nanme is suppressed; in this case, extra bl ank
lines are inserted in the output to allow roomfor a |ogo.

If you are using troff, the only appropriate use for .AF is to specify a
replacenent for the default conpany nane.

.AF with no paraneter suppresses the default conpany nanme and the

Subj ect / Dat e/ Fr om headi ngs, thus allow ng output on preprinted stationery.
The use of . AF with no paraneters is equivalent to the use of the -rAl
flag on the mm command |ine (see "Setting Nunmber Registers fromthe
Command Line" in topic 2.7.2.4.5), except that the latter is necessary if
you wi sh to change the line I ength or page offset (which default to 5. 8i
and 1i respectively, for preprinted forns).

Note: The command line flags -rO and -rWare not effective if the . AF
macro i s used.

The command line flag -rEnumcontrols the font of the Subject/Date/From
bl ock (see "Setting Nunmber Registers fromthe Comrand Line" in
topic 2.7.2.4.5).
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2.7.3.7 Author(s)

The . AU (author) macro identifies an author of a docunent. This macro has
the form

AU nane [initials] [loc] [dept] [ext] [room [parnv] [parn8] [parnB]
AT [title]

You nust give a name paraneter, and can give up to nine paraneters. You
can call the author macro as often as necessary to identify all the
aut hors of a docunent.

You nust give the first six paraneters in the order shown. [|f any
paranet er contai ns bl anks, you nmust encl ose that paraneter w thin double
quotes. An . AT (author title) macro can follow each . AU macro on the next
input line. The paranmeters are used as foll ows:

nane In the menorandum style (see "Menorandum Types and Menorandum Type
Field" in topic 2.7.3.3), each author's nane is output in the from
field, followed by |ocation and departnment nunber on one |ine and
by room nunber and extensi on nunber on the next; each author's
name Wi ||l appear in the signature block on a separate |ine
foll ow ng space for the signature (see "Macros for the End of a
Menor anduni in topic 2.7.3.10).

| oc The loc, if present, nust be a two-character user-defined string
regi ster name that is defined as expl ai ned under "Publication
Style" in topic 2.7.3.3.1 to provide the author's address.

dept The dept paraneter is a character string.

ext The ext is a four-digit nunmeric string. The x prefix for the
t el ephone extension is added to output autonatically.

room The room paraneter is a string of nunbers and characters.

parm(s) Undefined parameters 7 through 9 of the . AU macro, if present,
follow this author information on the fromfield, each on a
separate line. You can use these last three paraneters for
organi zat i onal nunbering schenes, etc. For exanple:

.AU"S. P. Lenane" SPL |H 9988 7766 5H- 444 "" 070750LK

On output, the room nunber 5H 444 woul d be followed by a bl ank
i ne because of a null string in the seventh paraneter; 070750LK
woul d follow on the next |ine.

The printing of the |ocation, departnent nunmber, extension number, and
room nunber are suppressed on the first page of a nmenmorandumif you set
the Au register to 0; the default value for Au is 1

The nane, initials, location, and departnent are also used in the
signature bl ock (see "Signature Block"” in topic 2.7.3.10.1). The author
information in the fromfield as well as the nanmes and initials in the
signature block will appear in the sane order as the . AU nacros.

The nanes of the authors in the publication style are centered bel ow t he
title. After the nane of the |ast author, the nane of the company and the
| ocation are centered.
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You can use the . AT (author title) macro to specify certain information
about an author of a docunent. The AT, if present, nust inmmediately
follow the . AU for the given author. For exanple:

AU "J. Joli Jones" JJJ M 9876 5432 1z-123

. AT "Adm nistrator, Product Testing Laboratory"
.AU "Sydney S. Smith" SSS TX 9876 5678 B-23

. AT "Consumner Support Services”

If you have blanks in a paraneter, use double-quote delimters as shown
above. Author title fields, if used, follow the signature block for each
aut hor.
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3.8 Abstract and Menorandum for File Cover Sheet

pl acenent of an abstract varies with the docunent style you sel ect

(see "Menorandum Types and Menorandum Type Field" in topic 2.7.3.3). It
is placed on the cover sheet (see "Cover Sheet" in topic 2.7.3.11) or

begi

ns on the first page of the docunent, or both, depending on the

sel ect ed docunent style.

Ther

e are two styles of cover sheets: publication and nmenorandum The

menor andum styl e of cover sheet is used for all docunent styles except for

publ
neno

Not e:

You
cl os

ication style and letter style. There are mnor variations in
randum cover sheet appearance dependi ng on nmenorandum type sel ecti ons.

You cannot get an abstract or a cover sheet if you select letter
style.

can call the optional abstract with the .AS (abstract start) nmacro and
eit with the . AE (abstract end) macro:

.AS [cover] [indent]

text of the abstract
. AE

O If the cover parameter of .AS is 0 and:

- The selected style is a publication or a nenorandum the abstract
is printed on page 1 and on the cover sheet.

- The selected style is not publication, nenorandum or letter, the
abstract begins on page 1 and no cover sheet is printed.

O If the cover parameter of .AS is 1 and:

- The style is nmenorandum the abstract appears only on the cover
sheet (if any).

- The style is not menorandumor letter, the abstract is printed on
page 1.

O If the first parameter of .ASis 2 and the docunent style is not
|etter, the abstract appears only on the cover sheet(s). |In this case
only, the cover sheets are produced automatically by .AS, wthout
i nvoki ng the .CS nacro.

O If the indent paraneter is specified as a nunber, the abstract is
i ndented this nunber of en spaces fromeach margin. Indentation
val ues nmust be unscaled. The default is for the abstract to print
with ordinary text margins.

Not ati ons such as a copy to list (see "Closing Notations" in

topic 2.7.3.10.1) are allowed on nenorandum cover sheets; the .NS and . NE

macr os nmust appear after the .AS 2 and . AE. Headings and di splays are not

permtted within an abstract.
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2.7.3.9 O her Keys

An . OK (other keys) macro lets you store topics and keys pertaining to a
menor andum for a techni cal nenorandum cover sheet. You can specify up to
ni ne such keys or key phrases as string paraneters to the .OK macro; if

any key string contains spaces, you nust enclose it wthin double quotes:

. K [ keyword] ["key words"]
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2.7.3.10 Macros for the End of a Menprandum

You can request the signatures of the authors and a |list of notations at
the end of a nenorandum (but not of a publication). The follow ng nacros
and their input are ignored if the publication style is sel ected.

Subt opi cs
2.7.3.10.1 Signature Bl ock
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2.7.3.10.1 Signature Bl ock

The .FC (formal closing) macro prints Yours very truly as a fornal
closing. You nust give this nacro before the .SG (signature) macro, which
prints the signer's nane:

. FC [ cl osi ng]
.SG [typist] [1]

You can specify a different formal closing as a paraneter to .FC. This
macro is ignored for publication style (see "Menorandum Types and
Mermor andum Type Field" in topic 2.7.3.3).

.SG prints the author name(s) after the formal closing, if any. Each nane
begins at the center of the page. Three blank lines are |eft above each
nane for the actual signature. |If you give no paraneters, the line of
reference data is not printed. (Reference Data is the follow ng: [|ocation
code, departnment nunber, author's initials, and typist's initials, al
separated by hyphens at output.) A non-null first paranmeter is treated as
the typist's initials and is appended to the reference data. Supply a
null first paranmeter to print the reference data without the typist's
initials or the precedi ng hyphen

If there are several authors and if the second parameter is given, then
the reference data is placed on the same |ine as the name of the first,
rather than | ast, author.

The reference data contains only the |ocation and departnent number of the
first given author. Thus, if there are authors fromdifferent departnents
and/or fromdifferent |ocations, you should supply the reference data
manual |y after the call (w thout paranmeters) of the .SG nmacro. For
exanpl e:

. SG

.rs

.Sp -lv

PY/ MH 9876/ 5432-3JJ/ SPL- cen

C osing Notations

.NS [ parn
zero or nore lines of the notation
. NE

After the signature and reference data, many types of notations can
follow, such as a list of attachments or copy to lists. The various
notati ons are obtained through the NS (notation specification) nacro,
whi ch provides for the proper spacing and for breaking the notations
across pages, if necessary.

The codes for parm and the correspondi ng notations are:

string Copy (string) to
(none) Copy to

" Copy to

Copy to

Copy (with att.) to
Copy (without att.) to
Att.

Atts.

A WNEFO
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Enc.
Encs.
Under Separate Cover
Letter to
Menmor andum t o

© 0 ~NO 01

Note: Codes 8 and 9 are often used as opening notations.

If parmconsists of nore than one character, it is placed within
parent heses between the words Copy and to. For exanple:

.NS "with att. 1 only"
Thi s generates:
Copy (with att. 1 only) to
as the notation.

You can specify nore than one notation before the .NE, because an . NS
macro termnates the preceding notation, if any; an .NE closes the |ast
preceding .NS macro. For exanple:

.NS 4

Attachnment 1-List of register nanes

Attachnment 2-List of string register and nmacro nanes
.NS 1

J. J. Jones

.NS 2

S. P. Lenane

. NE

is formatted as:

Atts.
Attachnment 1-List of register nanes
Attachnment 2-List of string register and macro nanes

Copy (with att.) to
J. J. Jones

Copy (without att.) to
S. P. Lenane

To place the notation |ist on the Menorandum for File cover sheet, use .
and .NE macros following .AS 2 and . AE (see "Abstract and Menorandum for
File Cover Sheet" in topic 2.7.3.8).

Approval Signature Line

. AV approver - nanme
You can use the . AV (approver) macro after the |last notation block to
automatically generate a line with spaces for the approval signature and
date. For exanpl e:

. AV "Il shrael "

produces:
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APPROVED:

The . AV macro is ignored in publication style (see "Publication Style" in
topic 2.7.3.3.1).
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2.7.3.11 Cover Sheet

The .CS nmacro generates a distinct cover sheet in either the publication
or menorandum styl e.

.Cs [pages] [other] [total] [figs] [thls] [refs]

The paraneters forma count data block. Al the other information for the
cover sheet is obtained fromdata given before the . MI nacro call (see
"Style Macro Sequence" in topic 2.7.3.2). The count data is generated by
mm aut ormatically, but you may specifically alter the count by using
paraneter specifications. This is useful primarily if you have inserts or
attachments with your docunent.

pages The pages of text.

other O her pages. The initial value is 0.
total The sumof all pages.

figs The nunber of figure pages.

tbls The nunber of table pages.

refs The nunber of reference pages.

The cover sheet data of a nmenorandum i ncludes a count data bl ock and a key
dat a bl ock.

0 The count data that appears in the lower left corner of the technica
menor andum cover sheet is the data shown in the preceding |ist.

0 The key data are printed if the .OK (see "OQther Keys" in
topic 2.7.3.9) macro is used in the beginning macros (see "Style Macro
Sequence" in topic 2.7.3.2). This is unaffected by the presence or
absence of the .CS paraneters; but the key data, if given, are not
used if the .CS macro is not call ed.

If the publication style is used, all the paraneters to .CS (if given) are
ignored. The .CS nmacro is placed at the end of a docunent.

Note: This section refers to cover sheets for nmenorandum and publication
papers only; the nmechani smfor producing a nmenorandumfor file
cover sheet is discussed under "Abstract and Menorandum for File
Cover Sheet" in topic 2.7.3.8. There is no cover sheet for letter
style.
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2.7.4 Page Layout and Pagi nation

Pages are laid out into several parts or zones. These zones include the
body of the text, margins consisting of (generally) blank space separating
text fromthe page edge and bi nding, and header and footer areas, which
contai n organi zati onal information.

The terns used in this guide to describe page | ayout conformprimarily to
t he mMmenoni ¢ characters that conprise the corresponding nmacro (as in even
header for the macro .EH). |If you want to pursue formatting and
typesetting seriously, be advised that term nol ogy used here i s not
necessarily that of the typesetting profession. A typesetter is likely to
call an odd-page a recto and an even-page a verso; We have used that
term nol ogy in organizing "Page Layout and Pagi nation” information.

Subt opi cs

Top and Bottom Margin

Ri ght Margin Justification
Headers and Footers

Rect o Page

Verso Page

A Header and Footer Exanple
Top- of - Page Processing
Two- Col utm  Qut put

Bot t om of - Page Processi ng
10 Ski ppi ng Pages

.11 Displays

NESESESESESESESESINEN
NNNNNNNNNNN
BARARARARAR

OCoO~NOOOUOITA~WNPE
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2.7.4.1 Top and Bottom Margin

The .vM (vertical margin) macro lets you specify extra space at the top
and bottom of the page. This space precedes the page header and foll ows
t he page footer.

.VM [top] [bottoni

. WM takes two unscal ed paraneters and adds their values to the default
val ues to determ ne the anmount of vertical space at the top and bottom of
t he page, preceding the header and follow ng the footer, for exanple:

. VM 10 15

In nroff, this adds 10 blank lines to the default top of the page nargin
and 15 blank lines to the default bottom of the page margin. Both
paraneters must be positive values. (You can decrease default spacing at
the top of the page by defining . TP as in "Top-of-Page Processing” in
topic 2.7.4.7.)
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2.7.4.2 Right Margin Justification

You can use the .SA (set adjustment) nmacro to set right-nmargin
justification for the main body of text.

. SA [ parni
The paranmeter of .SA is optional, but the results of leaving it off depend
on context. Two justification flags are used, a current justification
flag and default justification flag.

0 .SA 0 sets both flags to no justification; it acts |like the .na
formatter no-adjust request (see topic 2.8.5.2).

O .SA 1 sets both flags to cause justification; it acts like the .ad
adj ust request (see topic 2.8.5.2).

O .SAwthout a paranmeter causes the current flag to be copied fromthe
default flag, thus performing either a .na or .ad, dependi ng on what
the default is. Initially, both flags are set for no justification in

nroff and for justification in troff.

In general, you can use the formatter request .na to ensure that
justification is turned off, and you should use the .SA macro to restore
justification, rather than the .ad request. |In this way, justification
(or lack thereof) for the general body of the text is specified by
inserting .SA 0O or .SA 1 only once at the beginning of the docunent.
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2.7.4.3 Headers and Footers

Text that occurs at the top of each page is known as the page header.

Text printed at the bottom of each page is called the page footer. There
can be no nore than three lines of text associated with the page header
There can be a line for:

0 Every pag
0 Even page onl
0 Odd page only

Thus t he page header of a page can have up to two lines of text

0 The line that occurs at the top of every pag
0 The line for the even- or odd-nunbered page

The page footer has the sane limtations as the page header.

By default, each page has a centered page nunber as the header. There is
no default footer and no even/odd default headers or footers. An
exception is section-page nunbering, as specified under "Header and Footer
wi th Section-Page Nunmbering" in topic 2.7.4.3.3. There are also
exceptions for the first page. (See "First-Page Header" in

topic 2.7.4.4.4 and "First-Page Footer"” in topic 2.7.4.4.5.)

There are header macros to specify even and odd headers, and general
even, and odd footers. The macros are all called in the sanme way, and are
of the form

. PF [ parni

The parmis a three-part paranmeter of the form

left-part' center-part'right-part

On output, the parts are left-justified, centered, and right-justified,
respectively. If it is inconvenient to use the apostrophe (') as the
paraneter delimter, you can replace it (at every use in the paraneter) by
any ot her character; the character cannot be used anywhere within the
paraneter except as a delimter.

You can place string register and nunber register nanes in the paraneters
to the header and footer macros. |If you want the value of a register
computed (or the string in the string register to be used) when the
respective header or footer is printed, the call mnmust be protected by four
precedi ng backsl ashes. The string or register invocation is processed
three times:

0 As the paraneter to the header or footer macr
O In aformtting request within the header or footer nmacr
O In aformatter .tl title request during header or footer processing.

Finally, it is read as a string called by an escape request or its val ue
is taken (for a nunber register). At each stage, a backslash (or escape)
is renoved

For exanpl e, you nust preface the P (page nunber) register with four
backsl ashes in order to specify a header in which the page nunber is
printed at the right margin:
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_PH "' Page \\\\nP' "

This creates a right-justified header (left and center portion of the
title line are left blank) containing the word Page foll owed by the page
nunber, arrived at by reading the value in the P register. Simlarly, to
specify a footer with the section-page style, you specify:

PR - AN\ n(HL-\\\\pP - "

As anot her exanpl e, suppose you have defined a string register a] to
contain the current section that is to be printed at the bottom of each
page. The .PF (page footer) macro call then is:

SPE TN (a]

If only one or two backsl ashes are used, the footer will print a constant
value for a] at the place where the .PF appears in the input text. The
value printed is its value when the | ast backslash is stripped away.

Subt opi cs
2.7.4.3.1 Page Header
7.4.3.2 Page Footer

2.
2.7.4.3.3 Header and Footer with Section-Page Nunbering
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2.7.4.3.1 Page Header

The . PH macro specifies the header that is to appear at the top of every
page.

.PH[""left-part'center-part'right-part'"]
The initial value is:
LANNVW\VP

whi ch gives a centered page nunber encl osed by hyphens. The page nunber
which is contained in the P register is by default an Arabic nunber. You
can change the format of the nunber with the formatter request .af (see
topic 3.13.4).

If debug node is set using the -rD1 flag on the command |ine, the SCCS
data stored in the string register REis included in the default header
and printed at the top left of each page (see "Setting Nunber Registers
fromthe Command Line" in topic 2.7.2.4.5). This consists of the SCCS

Rel ease and Level of MM running header, identifying the current menorandum
macro rel ease version followed by the current |line nunber within the
current input file. The RE string register holds the string of the SCCS
rel ease and revision level of the current version of mm it can also be
called any place in text using the RE rel ease identification escape
request. For exanple, entering:

This is version \*(RE of the nacros.
produces (using WM Vv3.5):

This is version 3.5 of the nacros.
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2.7.4.3.2 Page Footer

The . PF macro specifies the line that is to appear at the bottom of each
page.

.PF [""left-part'center-part'right-part'"]

Its initial value yields a blank Iine. |f you specify the -rCnhumflag on
the mm conmand |ine (see "Setting Nunber Registers fromthe Command Line"
intopic 2.7.2.4.5), the type of copy follows the footer on a separate
line. In particular, if you specify -rC3 or -rC4 (DRAFT), the footer is
also initialized to contain the date instead of a blank line (see "Setting
the Date" in topic 2.7.3.4).
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2.7.4.3.3 Header and Footer wi th Section-Page Nunbering

You can have pages nunbered sequentially within sections. To get this
nunbering style, specify -rN3 or -rN5 on the nmcommand line. Wth
section-page style, the default footer is a centered section-page nunber,
W th pages nunbered with the section nunber and the page nunber within the
section. The default header is blank. For instance, the second page of
section 7 woul d have the page nunber 7-2 as a footer.
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2.7.4.4 Recto Page

A recto page is an odd-nunbered page of a text. It appears to the reader

as a right-hand (recto) page when a book is opened. The nenorandum macr os
handl e odd-nunbered pages in a particular way and treat the first page as

a special case of a recto page.

Subt opi cs

.7.4.4.1 (dd- Page Force

2 (dd- Page Header
3 (dd- Page Footer
4 First-Page Header
5 First-Page Footer

NSENESENEN

2
2
2
2
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2.7.4.4.1 (dd- Page Force

The . OP (odd page) macro causes a break, and the text following it begins
at the top of an odd-nunbered page.

. OP
The results of an odd page force are:
O If currently at the top of an odd page, no action takes plac

O If currently on an even page, printing of text resunes at the top o
the next page

O If currently on an odd page (but not at the top of the page), on
bl ank (even) page is produced, and printing resunes on the foll ow ng
odd page.
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2.7.4.4.2 (dd- Page Header
The . OH (odd page header) macro supplies a line that is printed at the top

of each odd-nunbered page, imediately follow ng the header. The initial
val ue gives a blank Iine.

.OH [""left-part'center-part'right-part'"]

This macro is the sanme as .EH, except that it applies to odd-numnbered
pages.
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2.7.4.4.3 (dd- Page Foot er

The . OF (odd page footer) macro supplies a line that is printed at the
bottom of each odd- nunbered page, i medi ately above the footer |ine.

.OF [""left-part'center-part'right-part'"]

The default value results in a blank |ine.

| Copyright IBM Corp. 1985, 1991
27443-1



Text Formatting Guide
First-Page Header

2.7.4.4.4 First-Page Header

In a menorandum or a publication style docunent, the page header on the
first page is automatically suppressed if a break does not occur before
.MI is called. The macros and text of begi nning nacros, header and footer
macros, and the .nr and .ds requests do not cause a break and you can use
them before the . MI macro call (see "Menorandum Types and Menorandum Type
Field" in topic 2.7.3.3). |If you use a nacro or request and want to be
sure that it does not cause a break, preface it with an apostrophe instead
of a peri od.
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2.7.4.4.5 First-Page Footer

By default, the first page footer is a blank line. |[If, in the input text,
you specify .PF or .OF before the end of the first page of the docunent,
their footer lines will appear at the bottom of the first page.

Not e: The header (whatever its contents) replaces the footer on the first
page only if you specify the -rN1 flag on the command line (see
"Setting Nunmber Registers fromthe Comrand Line" in
topic 2.7.2.4.5).
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2.7.4.5 Verso Page

A verso page is an even-nunbered page; it appears on the left when view ng
an open book. It is the reverse (verso) side of an (odd-nunbered) page.

Subt opi cs
2.7.4.5.1 Even-Page Header
2.7.4.5.2 Even-Page Footer
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2.7.4.5.1 Even-Page Header
The . EH (even page header) macro supplies a line that is printed at the

top of each even-nunbered page, inmediately follow ng the header I|ine.
The initial value gives a blank line.

.EH [""left-part'center-part'right-part'"]

This nmacro is the sane as .COH, except that it applies to even-nunbered
pages.
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2.7.4.5.2 Even-Page Footer

The . EF (even page footer) macro supplies a line that is printed at the
bottom of each even-nunbered page, inmmediately preceding the footer.

.EF [""left-part'center-part'right-part'"]

This nmacro is the sane as . COF, except that it applies to even-nunbered
pages. The initial value is a blank line.
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2.7.4.6 A Header and Footer Exanple

The fol |l owi ng sequence specifies blank lines for the header and footer
i nes, page nunbers on the outside edge of each page (that is, the top
left margin of even pages and top right margin of odd pages), and
Revision 3 on the top inside margin of each page:

.PH M
.PF "
.EH ""\\\\nP" ' Revision 3"
.OH ""Revision 3" \\\\nP""
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2.7.4.7 Top-of-Page Processing

There are two user-definable nmacros that mm uses during header processing.
The . TP macro is called in the environment of the header; it perforns

t op- of - page processing. The .PX macro, is a user-exit macro that is
call ed when the normal environment is restored with no-space node already
in effect. A user experienced in witing nmacros can tailor these macros
for custom zed top-of-page processing.

The effective initial definition of TP (after the first page of a
docunent) is:

.de TP

'sp 3

JtEANNE(Gt

Jf e "t \\*(}e
f o "t A\ *(}o
"sp 2

O The string register }t contains the header string defined by the .PH
macr o.

O The string register }e contains the even-page header string defined by
the . EH macro.

O The string register }o contains the odd-page header string defined by
the . OH nacro.

You can redefine the . TP macro to cause any desired header processing for
nore specialized page titles. (An exanple for two-columm output can be
found under "Two-Col um Headi ngs” in topic 2.7.4.8.2.)

Formatting done within the . TP macro is processed in a different
environnment fromthat of the body. You can obtain a page header that

i ncludes, for exanple, three centered |ines of data -- a docunent's
nunber, issue date, and revision date -- by defining . TP as foll ows:
.de TP
. Sp
.ce 3
777-888-999

Iss. 2, AUG 1988
Rev. 7, SEP 1988

. Sp

Since .PX lets you perform sone operation as you exit fromthe header
environnment (user-exit nmacro), you can use it to insert a text line in the
norrmal page environnment at the top of each page. The text can have, for

i nstance, tab stops to align it with colums of text in the body of the
docunent .

You can have the nmessage PRI VATE centered and underlined on the second
line of a docunent, preceding the page header, by setting the Pv (private)
register:

.nr Pv num

The results of setting Pv register are:
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If numis 0, PRIVATE is not printed. This is the default val ue.

If numis 1, PRI VATE prints on the first page only.

If numis 2, PRI VATE prints on all pages. This value causes an
internally defined nmenorandum macro to print PRI VATE on the first page
and causes . TP to be used. The default definition of the . TP macro
prints PRI VATE on subsequent pages. |If you want to define . TP for

ot her actions, be sure to include instructions to print PRI VATE, or
use the .PM nmacro instead (see "Bottom of-Page Processing"” in

topic 2.7.4.9). Your definition of the . TP nmacro replaces the initial

definition.
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2.7.4.8 Two- Col unmm Qut put

There are macros provided to give you two-colum output, driving either
nroff or troff. If nroff is used for printing two-colum format, you wll
have to prepare for it on the command |ine with your term nal
specification (see "Printing Two-Colum Qutput” in topic 2.7.2.4.4).

Subt opi cs
2.7.4.8.1 Two- Col unm For mat
2.7.4.8.2 Two- Col unmm Headi ngs
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2.7.4.8.1 Two- Col um For mat

You can print two colunmms on a page with the .2C (two colum) macro. Text
following the .2C macro is formatted in two colums until a subsequent .1C
(one colum) macro restores single colum format:

. 2C

text and formatting requests (except another .20
.1C

In two-columm processing, each physical page is thought of as containing
two columar pages of equal (but smaller) page wi dth, but page headers and
footers are not affected.

Note: The .2C macro does not bal ance two-colum output. |If there is not
enough text to fill a two-columm page, the right colum (if any)
will be shorter than the left, which is filled before the right
col um begi ns.

You can have full page-w dth footnotes and di spl ays when in two-col um
node, al though the default action is for footnotes and displays to be

narrow i n two-colum npde and wide in one-columm node. Footnote and
display width is controlled by a .WC (width control) nacro:

.WC [flags]...

These are .WC paraneters (flags):

o m o o o o o m e e e e e e e e o o e e e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
| Table 7-1. Wdth Control Macro Paraneters :
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m o |
. Flag i Meani ng |
R SR o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e — e o |

N Normal is the default setting: -W -FF -WD FB. :

W de footnote gives page-w de footnotes even in two-col um
node.

No wi de footnote gives footnotes in columm node, wide in 1C
node, narrow in 2C node, (unless FF is set).

First footnote gives all footnotes the same width as the
first footnote encountered for that page.

. No first footnote gives footnote style follow ng the settings
I of WF or -WF.
l
I
|
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I
Homm e oo - o o o m o e o o o e e e e e e e e e e e e e e e e e o e e e e e e e e emea—a—oo i
. WD . Wde displays causes w de displays always (even in two-colum |
| | node) .
| l l
I | I
I 1 I
I | I
I 1 I
R ISR o |
I -WD | No wi de displays gives displays using the colum node in !
| | effect when the display is encountered.
| l l
I | I
I 1 I
I | I
I 1 I
R ISR o |
. FB I Float break makes floating displays cause a break when output |
| I on the current page.
| l l
I | I
I 1 I
I | I
I 1 I
R SR o |
. -FB ! No float break causes floating displays on current page to !
| | not break. |
| l l
I | I
I 1 I
I | I
I 1 I
o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
For example: .WC WD FF causes all displays to be wide, and all footnotes
on a page to be the sane width, while .WC N reinstates the default
actions. If you give conflicting parameters to .WC, the last one given is

used. For exanple, .WC WF -W has the sanme effect as .WC - WF.
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2.7.4.8.2 Two- Col um Headi ngs

In two-columm output, it is sonetines necessary to have headers over each
colum, as well as headers over the entire page. You can cause this
effect by redefining the . TP nmacro to give header lines both for the
entire page and for each of the colums. For exanple:

.de TP

.Sp 2

.tl ' Page \\nP OVERALL"'

Lt Title !

.Sp

. nf

.ta 16C 31R 34 50C 65R

| ef t &DI AMOND. cent er &DI AMOND. r i ght &DI AMOND. | ef t &DI AMOND. cent er &DI AMOND. r i ght ¢
&DI AMOND. first col ummé&DlI AMOND. &DI AMOND. &DI AMOND. second col umm
Cfi

.Sp 2

The precedi ng exanple produces two |ines of page header text plus two
i nes of headers over each colum. (The &DI AMOND. synbol represents the
tab character.) The tab stops are for a 65-en overall line |ength.
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2.7.4.9 Bottom of - Page Processing

You can specify lines of text to print at the bottom of each page
following the footnotes (if any) but before the page footer. The text is
encl osed between the .BS (bottomblock start) and .BE (bottom bl ock end)
macr os:

. BS

zero or nore |ines of text
. BE

Not e: The bottom bl ock appears on the table of contents for Menorandum
for File, but not on the Technical Menorandum or publication cover
sheet s.

You can renove this block of text by specifying an enpty bl ock:

. BS
. BE

The .PM (proprietary markings) macro attaches a PRI VATE, NOTI CE,
PROPRI ETARY, or RESTRI CTED notice to the page footer.

. PM [ par m

The paraneter can be:

e e e e e e e e m e e mmm e MM mmmeememmmmmememsmmemmmmeammmemmmmmemmmemmmmmmmmmmmm—————a

| Table 7-2. Proprietary Markings Paraneters

e e e e e e e e m e e mmm e MM mmmeememmmmmememsmmemmmmeammmemmmmmemmmemmmmmmmmmmmm—————a

i\ Paraneter | Meaning

Fomm e e oo oo ot o e o o o o e o e e e e e e e e e e e e e e e e e e e e e eemaoa—o--

P i Turn off previous notice, if any.

: |

I I

I I

I I

I I

Fomm e e oo oo ot o e o o o o e o e e e e e e e e e e e e e e e e e e e e e eemaoa—o--

| none i Turn off previous notice, if any.

: |

I I

I I

I I

I I

Fomm e e oo oo ot o e o o o o e o e e e e e e e e e e e e e e e e e e e e e eemaoa—o--

i P | PRIVATE (See al so "Top-of-Page Processing,” in

I I i

g | topic 2.7.4.7)

: |

I I

I I

I I

I I

Fomm e e oo oo ot o e e e o m e o e e e e e e e e e e e e e e e e e e e e e eemaoa—oo-

N 1 NOTI CE

: |

I I

I I

I I

I I

Fomm e e oo oo ot o e e e o m e o e e e e e e e e e e e e e e e e e e e e e eemaoa—oo-

| BP | <<Conpany Nanme>> PROPRI ETARY

: |

I I

I I

I I

I I

Fomm e e oo oo ot o e e e o m e o e e e e e e e e e e e e e e e e e e e e e eemaoa—oo-
BR <<Conpany Nanme>> RESTRI CTED
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If an unrecogni zed paraneter is given for the .PM nmacro, a NOTI CE nessage
is given.

The | n string register contains by default the string "<<Conpany Nane>>"
that the .PM macro uses. You can define this string to nodify the form of
the proprietary markings.

Note: You can use either the .BS/.BE or the .PM nmacro but not both in the
same docunent.
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2.7.4.10 Ski ppi ng Pages

The . SK (page skip) macro ski ps pages, but retains the usual header and
f oot er processing.

. SK [ numi

[f numis omtted, null, or 0, .SK skips to the top of the next page
unless it is currently at the top of a page. The num paraneter, if given,
must be a positive whole nunber (or null). The paraneter given is the
nunber of pages that is skipped. That is, .SK always positions the text
that follows it at the top of the following page. .SK 1 always |eaves one
page that is completely bl ank except for the header and footer (unless it
imedi ately follows an . MIr macro); .SK 2 always |eaves two full blank
pages, and so on.
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2.7.4.11 Displ ays

Di spl ays are bl ocks of text you wish to keep together--not split across
pages. The formatter processes displays in an environnment that is
different fromthat of the body of the text. The nenorandum nacros offer
two styles of displays:

0 Static display style initiated using the .DS nacro.
0 Floating display style initiated using a .DF nacro.

In the static style, the display appears in the sanme relative position in
the output text as it does in the input text; this can result in extra
white space at the bottomof a page if the display is too big to fit on a
page followi ng the text there.

In the floating style, the display floats through the input text to the
top of the next page if there is not enough roomfor it on the current
page; thus the input text that follows a floating display may actually
precede it in the output text, preventing wasted bl ank space on the page
precedi ng the display. mm queues floating displays so that their order of
out put is kept.

By default, mm processes a display in no-fill node, single-spaced, and not
i ndented fromthe existing margins. You can specify indentation or
centering as well as fill-node processing.

A display is output on the current page if there is enough roomto contain
the entire display on the page, or if the display is |onger than one page
in length and less than half of the current page is used. A full page

wi dth display (a w de display) never fits on the second colum of a

t wo- col utm docunent .

Not e: You cannot nest displays and footnotes in any conbination
what soever. Al though Iists and paragraphs are permtted, you
cannot use .H or .HU headings within displays or footnotes.

Subt opi cs

2.7.4.11.1 Static Displays

2.7.4.11.2 Floating D splays

2.7.4.11.3 Tabl es

2.7.4.11. 4 Equati ons

2.7.4.11.5 Caption Macros

2.7.4.11.6 Lists of Figures, Tables, Exhibits, and Equations
2.7.4.11.7 Constant Wdth
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2.7.4.11.1 Static D splays

A static display is started by the .DS (static display) macro and

term nated by the .DE (display end) macro. Wth no paraneters, .DS
accepts the lines of text exactly as they are typed (no-fill node) and
does not indent themfromthe prevailing left margin indentation or from
the right margin. Qritted parameters are assuned to be zero:

.DS [format] [fill] [rindent]
one or nore |ines of text
. DE

The rindent paranmeter is the indentation fromthe right margin that in
nroff is the nunber of characters that the line length is decreased and in
troff is a scaled length value. The format paraneter to .DS is an integer
or letter used to control the left margin indentation and centering with
the fol |l owi ng nmeani ngs:

For mat Meani ng

" No i ndent

O or L No i ndent

1 or | St andar d i ndent

2 or C Center each line
3 or CB Center as a bl ock

The display format value 3 (CB) centers the entire display as a bl ock, as
conpared to .DS 2 and .DF 2, which center each line individually. That
is, all the collected lines are left-justified, and then the display is
centered based on the width of the | ongest |ine.

Note: This block centering format nust be used in order for the equation
formatter mark and |ineup features to work with a centered equation
(see "Equations" in topic 2.7.4.11.4).

The standard indentation is stored in the Si nunber register with an
initial value of 5. The text of an indented display aligns (by default)
with the first |ine of indented paragraphs. The indent value is contained
in the Pi nunber register (see "Block and I ndented Paragraphs" in

topic 2.7.7.1). Though their initial values are the sane, these two

regi sters are independent of each other.

The fill paraneter can be given as an integer or letter value. A value
given as 0, N, or "" (null value) results in no fill; a value of 1 or F
results in text fill node.

By default, mm places a half vertical space (one blank line, in nroff)
before and after static and floating displays. You can inhibit vertical
space separation for static displays by setting the Ds (static display)
register to 0.

The fol |l owi ng exanpl e shows the usage of all three parameters for

di splays. This block of text is filled and indented 5 spaces from both
the left and the right margins; therefore, it remains aligned (centered)
with the other text.

.DS| F 5

"W the people of the United States, in order to forma nore perfect
uni on, establish justice, ensure donestic tranquility, provide for the
common defense, and secure the blessing of liberty to ourselves and our
posterity, do ordain and establish this Constitution to the United
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States of America.”
. DE

This results in:

"W the people of the United States, in order to forma nore
perfect union, establish justice, ensure donmestic tranquility,
provide for the common defense, and secure the blessing of liberty
to ourselves and our posterity, do ordain and establish this
Constitution to the United States of America."
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2.7.4.11.2 Floating D splays

You can start a floating display with the .DF (floating display) nmacro and
close it with the .DE nacro.

.DF [format] [fill] [rindent]
one or nore |ines of text
. DE

The paraneters have the sane nmeanings as for .DS (see "Static Displays” in
topic 2.7.4.11.1), except that with floating displays, indent, no indent,
and centering are always calculated with respect to the initial |eft
margin. (Wth floating displays the prevailing i ndent can change between
the time when the formatter first reads the floating display and the tine
that the display is printed.) A half vertical space always occurs both
before and after a floating display; there is no floating display

equi valent to the Ds register.

You have great control over the output positioning of floating displays
through the use of two nunber registers, De and Df. Wen the formatter
encounters a floating display, it is processed and placed onto a queue of
di splays waiting to print. Displays are always renoved fromthe queue and
printed in the order that they appear in the input file. If a new
floating display is encountered and the queue of displays is enpty, then
the new display is a candidate for i medi ate output on the current page.

| medi ate output is governed by the size of the display and the setting of
the Df (display format) register. The De (display eject) register
controls whether or not text appears on the current page after a floating
di splay is produced.

As long as the queue contains one or nore displays, additional displays
are automatically stored rather than being i mediately output. Wen a new
page is started (or the top of the second colum is started when in

t wo- col utm node), the next display fromthe queue is a candidate for

output if the Df register has specified top-of-page output. Wen a
display is output, it is also renoved fromthe queue.

When the formatter reaches the end of a docunment (or the end of a section
when section-page numbering is used), all displays still in the queue are
automatically printed. This occurs before a .SG .TC or .CS closing nmacro
i s processed.

The floating display registers and their settings and effects are as
foll ows:

0 De
0 No special action occurs; this is the default val ue of De.
1 A page eject always follows the printing of each floating display.
Only one floating display appears on a page, and no text follows
it.

val For any other value entered, nmperforns as though the value is 1

0 Fl oating displays are not printed until the end of the docunent or
at the end of the section if section-page nunbering is used.
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The new floating display is printed on the current page if there
is room otherwise, it is held until the end of the section or
document .

Exactly one floating display is printed fromthe queue at the top
of a new page (or at the top of a new colum, when in two-col um
node) .

One floating display is printed at the top of the current page or
colum if there is room

As many displays as will fit are printed starting at the top of a
new page or col um.

Note: |If register De is set to 1, each display is followed by a
page eject, causing a new top of page for each displ ay.
This also applies to value 5, which foll ows.

Print a new floating display on the current page if there is room
Print as many displays as will fit starting at the top of a new
page or colum. (See preceding note.)

For any value greater than 5, the action performed is the sane as
for the value 5.

The .WC (width-control) macro is also used to control handling of
di spl ays in doubl e-col um node and can control the break in the
text before floating displays (see "Two-Columm Format" in

topic 2.7.4.8.1).
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2.7.4.11. 3 Tabl es

The . TS (table start) macro and . TE (table end) nmacro | et nm use the thbl
preprocessor. They delimt the text to be exam ned by tbhl by creating a
table bl ock and setting the proper spacing between it and the text which
precedes or follows it.

The display functions and the tbl delimting function are independent of
one another. |If you need to keep bl ocks together that contain a m xture
of tables, equations, filled text, unfilled text, and caption |ines,

encl ose the table block within a display. You can place table bl ocks
within static displays or float them by placing theminside floating

di spl ays.

This is the sequence for the . TS and . TE nacros:

. TS [H

gl obal options

col um descriptors
title lines

[.TH[N]
tabl e data
.TE

The options, descriptors, title lines, and so forth, are detailed in
Chapter 10, "Formatting Tables"” in topic 2.10. The .TS and . TE nacros
al so I et you process tables that extend over several pages. The H
paraneter to the . TS macro causes a table heading to print for each page
of the table.

Note: You must use the . TH nmacro when you use the H paraneter.

The . TH nmacro specifies that a table header (title line) be printed on as
many lines as required. (This macro is a nmenorandum macros feature, not a
feature of tbl command.) You can specify the letter N as a paraneter;
this causes the table header to print only if it is the first table header
on the page. This option is useful when you need to build | ong tables
fromsmaller . TS H.TE segnents, for exanple

.TS H
Title line
. TH

dat a

. TE

.TS H
Title line
.TH N
dat a

. TE

The tabl e headi ng appears at the top of the first table segment, and no
headi ng appears at the top of the second segnent when both appear on the
same page. However, the headi ng does appear at the top of each page that
the table continues onto. This feature is useful when a single table nust
be broken into segnents because of table complexity (for exanmple, too nany
bl ocks of filled text). |If each segnent has its own . TS H . TH sequence,
each segnent will have its own header. However, if each table segnent
after the first uses . TS Hor .TH N, then the table header appears at the
begi nning of the table and at the top of each new page or colum onto

whi ch the tabl e conti nues.
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Note: You can, for higher-resolution printing termnals, use the -E flag
with the mm comand (or the -e flag, of nroff, see 2.8.2.1). This
may cause better alignnment of features such as the |ines form ng

the corner of a box. However, -E (-e) is not effective when col is
used for postprocessing.
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2.7.4.11. 4 Equations

The equation preprocessor commands neqgn and eqn (see "Command Lines" in
topic 2.9.2) expect to use the .EQ (equation start) and .EN (equation end)
macros as delimters in the sane way tbhl uses . TS and .TE. Unlike a table
bl ock, however, equations within .EQ and .EN nmust occur within .DS and . DE
(static display) delimters:

. DS
.EQ [ abel ]
equati on(s)
. EN
. DE

Note: There is an exception to this rule: if you use .EQ and .EN only to
specify the delinmters for an inline equation or to specify (n)egn
define statenents (see Chapter 9, "Formatting Mathematics” in
topic 2.9), do not use .DS and .DE display delimters, or what was
i ntended as inline equation output will be separated from preceding
and follow ng text by vertical space.

The .EQ macro takes a parameter that it uses as a |abel for the equation.
By default, the |abel appears at the right nmargin next to the genera
equation, centered vertically. You can set the Eq nunber register to 1 to
change the labeling to the left margin. (See also "Caption Macros" in
topic 2.7.4.11.5.)

The equation is automatically centered for centered displays; otherw se,
the equation is adjusted to match the margin opposite fromthe | abel
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2.7.4.11.5 Caption Mcros

The .FG (figure title) macro, .TB (table title) macro, .EC (equation
caption) macro, and .EX (exhibit caption) macro are normally used inside
.DS/.DE pairs to automatically nunber and title figures, tables, and
equations. They use the Fg, Tb, Ec, and Ex registers respectively to
reset counters in sections (see "Setting Nunber Registers fromthe Comrand
Line" in topic 2.7.2.4.5). You can change the format of the caption
sequence numnbers by using the . af formatter request (see topic 3.13.4).

.FG [title] [override] [flag]
.TB [title] [override] [flag]
.EC [title] [override] [flag]
.EX [title] [override] [flag]

Qutput is centered if it can fit on a single line; otherwise, all lines

but the first are indented to line up with the first character of the
title. For exanple, the call:

.FG "This is an illustration."
yi el ds:
Figure 1. This is an Illustration

Each macro provides an appropriate title preface. The prefatory caption
macros are:

o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e eao - +
| Macro I . FG i . TB I . EC 1 . EX
S S S S e e oo - |

i CQut put \ Figure ! TABLE. i Equati on. | Exhibit.

o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eao - +

You can cause the | abel and sequence nunber to be separated by a dash
instead of by a period by setting the OF (figure caption style) register
fromthe default value of 0, to 1. For instance:

.nr O 1
.EX "This is Exhibit A"

produces:
Exhibit 1 - This is Exhibit A
The override string is used to nodify the normal nunbering.
O If flag is omtted or O, override is used as a prefix to the nunber.
O If flagis 1, override is used as a suffix.
O If flag is 2, override replaces the sequence nunber.
Not e: Wien section-figure nunbering is set by the nmcomand |ine

flag -rN5, the override string is ignored.

As a matter of style, table headings are usually placed ahead of the text
of the tables, while figure, equation, and exhibit captions usually occur
after the corresponding figures, equations, and exhibits.
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2.7.4.11.6 Lists of Figures, Tables, Exhibits, and Equations

You can have a list of figures, list of tables, list of exhibits, and |ist
of equations printed. They are printed after the table of contents is
printed if the Lf, Lt, Lx, and Le nunber registers (respectively) are set
to 1. Le is O by default, and the rest are set to 1 by default.

The titles of these lists are held in string registers that you can change
by redefining the strings. The string registers are defined here with the
strings they hold by default.

.ds Lf LIST OF FI GURES
.ds Lt LIST OF TABLES
.ds Lx LIST OF EXH BI TS
.ds Le LIST OF EQUATI ONS

The printing of these lists are affected by the Cp (contents placenent)
register.
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2.7.4.11.7 Constant Wdth

You can use the .Cwand .CN nacros with cw command to print in a constant
width font. The cw command creates an output file containing troff
requests to control text appearance by controlling | ocal horizontal

nmotion; the result when printed has the appearance of video display or
line-printed output, with each character having the same (printed)
character width. The constant width output may be in line with text in
the prevailing font or inbedded as a display. A feature of cw can buffer
constant width text so troff does not interpret requests and macros within
a constant width display. This nmakes cw particularly useful for creating
exanmpl es of text formatting.

You rnust use the cw preprocessing command to filter a text file that uses
.CW.CN pairs before processing the text through other preprocessors or
the formatter. You can use cw before tbl or eqn, for exanple; if all
three filters are used, you nust use themin that order.

The menorandum macros and the vi ewgraph macros interpret the definitions
of the five constant width nacros in an appropriate context for the macro
package. The five constant w dth nacros are:

.CD [ parns]
The . CD (change delimters) macro changes delimters and settings of
cw command paraneters within text instead of on the command line. It

accepts any of the paraneters of the .cw command.

.CN [ parns]
The .CN (constant width end) nmacro rmarks the end of the text to be set
in constant width font. It accepts the sane paranmeters as the cw
command.

.CP [cw] [pfnt]
The . CP (constant wi dth paraneters) macro concatenates the parameters
that follow it as text; the odd-nunbered paraneters are set in
constant width font, and the even-nunbered paraneters are in the
prevailing font.

. CW [ par ns]
The . Cw (constant width) macro marks start of text to print in
constant width font. The paranmeters may be any paraneters accepted by
the cw command (see cw, in the Al X Qperating System Conmands
Ref erence). .CWcauses a break.

.PCpfnt [ cw
The . PC (reversed constant w dth paraneters) nmacro works like .CP,
except the even-nunbered paraneters are in constant width font and the
odd- nunbered paraneters are in prevailing font.

Note: The exanples in this manual are produced in a constant width font.
You can use the checkcw command to examne a file to assure that each .CW

and .CN pair is matched. For further information about cw and checkcw,
see the cw command in the Al X Operating System Commands Reference.
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2.7.5 Typography

Type appearance features (typography) control the appearance of
characters, fonts, and |ine spaces.

Subt opi cs

7.5.1 Character Accents

.5.2 Fonts

. 5.3 Boxed Text

.5.4 Vertical Spacing

.5.5 troff Point Size and Vertical Spacing

NN NN

.7
.7
.7
.7
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2.7.5.1 Character Accents

You can use the follow ng strings to produce accents for characters:

o o o o o o o o o o o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa o

i Accent . I nput i Qut put

o e m e e ooo - o e e e e e e oo o e e e e e eoao- -

| grave I e\* -

o e m e e ooo - o e e e e e e oo o e e e e e eoao- -

| acute poe\r! | e

o e m e e ooo - o e e e e oo o e e e e e e oaooo- -

I tilde PNV *(~) I ntilde

o e m e e oo o e e e e oo o e e e e e aooo- -

| cedilla e\ *, Log

o e m e e oo oo- - o e e e e e e oo o e e e e e eoo- -

I um aut LU\ |u

o e m e e e ooo - o e e e e e oo o e e e e e oo

I U aut UK iU

o e m e e e ooo - o e e e e oo o e e e e e oo
ci rcunfl ex o\ * (") 0
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2.7.5.2 Fonts

If you are using troff, there are several fonts you can use to highlight
your text. You have nore limted choices using nroff. These macros
control font selection:

.B [bld] [pfnt]
o Litl] [pfnt]
.R

When cal |l ed wi t hout paraneters:

O .B changes the font to bold (nroff: double-strike for many printers).
O .1 changes the font to italic (nroff: wunderline for many printers).
0 .Rsets font to normal Rorman font. The font stays as it is set unti

it is changed by a font change macro. For exanple:

A
here is sone text
.R
here i s sone text

This yields (using troff):

here i s sone text
here is sone text

If you call .Bor .| with one paraneter, that paraneter is printed in the
correspondi ng selected font; then the previous font is restored. You can
delimt the paraneter in quotes to do a phrase, sentence, or paragraph
with a single macro call:

This is

. B not

very difficult, but it
.I " could be " easier.

This results in (using troff):
This is not very difficult, but it could be easier

If you give two or nore paraneters (to a maximumof 6) to a .B or .
macro, the second paraneter is then attached to the first with no

i nterveni ng space (1/12 space, if the leading font is italic, in troff),
but is printed in the previous font; and the remaining paranmeters are
simlarly alternated. For exanple:

1 oitalic t ext right -justified
Thi s produces in troff:
italic text right-justified

These macros alternate with the prevailing font at the tinme they are
cal | ed.

Only two fonts are held in nmenory. \When one is switched out of the
current font, it becomes the previous font, unless two fonts are sel ect ed.
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When two fonts are selected, any previous font is forgotten. To alternate
specific pairs of fonts, the follow ng nmacros are avail abl e:

. B Sets bold to current font and italic to previous font.
.BR Sets bold to current font and Ronman to previous font.
.IB Sets italic to current font and bold to previous font.
.IR Sets italic to current font and Roman to previous font.
.RB Sets Roman to current font and bold to previous font.

. Rl Sets Roman to current font and italic to previous font.

Note: Font changes in headings are handl ed separately (see "Altering
Appear ance of Headings" in topic 2.7.6.2).

If you are using a printing device that cannot underline, for instance,
you may wi sh to undefine (cause the formatter to renove) the request at
t he begi nning of the docunent to elimnate all underlining.

.rmul
.rmcu

If you are using a printer with selectable fonts and wi sh to work around
font limtations, you can use the .RD macro to cause the printer to pause
for keyboard input each place you need to change fonts. Do not attenpt to
change the pitch this way, because the right margin and perhaps vertica
spacing are affected. (The results of this technique are

devi ce- dependent .)
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2.7.5.3 Boxed Text
You can create a special text appearance using the .BX (boxed text) rmacro:
. BX parml [ parn2]

.BX encl oses parnml (which is set in bold type) in a box, appending parng,
if any, to the box wi thout separating spaces. For exanple:

BX EXIT
produces:
Fomm e oo - +
L BXIT l
Fomm e oo - +
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2.7.5.4 Vertical Spacing

You can use the .SP (vertical spacing) macro to change vertical spacing in
troff. nroff ignores this macro, deriving vertical spacing fromthe
term nal type definition

. SP [ nuni

The num paraneter is an unscal ed positive nunber that selects the nunber
of lines to space down. If numis not specified, the default is one |ine.
You can specify a decinmal fraction for the num paraneter.

The . SP macro does not allow the accunul ati on of vertical space by
successive macro calls. Successive ,SP calls produce the result of the
| argest single .SP paraneter, not the sumof their paraneters. The
foll owi ng sequence only produces three blank |ines:

.SP 2
.SP 3
. SP

The nm command has many macros that use . SP for setting vertical spacing,
so ignoring accumul ated spacing is useful. For exanple, .LE 1 immediately
followed by .P produces only a half vertical space between the end of the
list and the follow ng paragraph (one line, in nroff).

The .sp request spaces the nunber of I|ines specified, unless .ns (no
space) node is set, in which case the request is ignored. (This node is
set at the end of a page header to elimnate spacing being caused by a .sp
or .bp request occurring at the top of a page.) Both .sp and .SP are
inhibited by the .ns request. You can turn this node off using the .rs
(restore spacing) request.
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2.7.5.5 troff Point Size and Vertical Spacing

In troff, the default point size, obtained fromthe nm comuand register S
(see "Setting Nunber Registers fromthe Comrand Line" in topic 2.7.2.4.5),
is 10 points and the vertical spacing is 12 points. This results in
output of 6 lines per inch. You can change the point size and vertica
spaci ng by invoking the .S (size) nacro:

.S [[#] psi ze] [[#]vspacing]

where point size and vertical spacing are expressed as nuneric val ues.

O |If a paraneter is negative, the current value is decreased by th
nunber of points.

O If a parameter is positive (signed), the current value is increased b
the specified nunber of points.

O If a parameter is unsigned, it is absolute and is used as the ne
val ue.

O .S without paraneters defaults to previous val ue.

O If the first paraneter is specified but the second is not, then th

default value is used for the vertical spacing, which is always two
points greater than the current point size. (Footnotes are two points
smal l er than the body, with an additional three point space between
footnotes.) A null ("") value for either paraneter keeps the current
value. (In the followng table, numis an unsigned nuneric val ue.)

O If you give a numvalue for type size that is not supported by troff,
it uses the next smaller size of type avail able.

O If you give a psize value greater than 99, the default point size (10
points) is restored.

O If you give a vspacing value greater than 99, the default vertica

spacing (current point size plus 2 points) is used. For exanple, .S
100 results in a type size of 10 points and a vertical spacing of 12
points. The .S 14 117 macro call results in a type size of 14 points,
and a vertical spacing of 16 points.

o m o o o o o m e e e e e o e o e o e e o o e e e e e e e e e e e e e e e e e eemaoao-o +
| Table 7-3. .S Macro and Paraneters
o o o o o o o o m o o o o e o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e I
I
. Call Configuration | Point Size . Vertical Spacing
e o o e e e e e oo |
I .S i Previous val ue i Previous val ue
e o o e e e e e oo |
.S """ num I Current val ue | num :
e o o e e e e e oo |
i -S num"" i num I Current val ue !
e o o e e e e e oo |
i -Sn i num 1 num +2 i
e I R |
.S I Current val ue I Current value +2
e o o e e e e e e oo |
;.S o i Current val ue i Current val ue |
e o o e e e e e e oo |
I S num num | num | num |
| | l l
I I | I
I I 1 I
I I | I
I | 1 I
o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +

The .SM (smaller string) macro lets you reduce the type size of a string
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by one point:
.SMstringl [string2] [string3]

O If the third paraneter is omtted, the first paraneter is nade smaller
and is linked (w thout separating spaces) with the second paraneter,
if the latter is specified.

O If all three paraneters are present (even if any are null), the secon
paraneter is made snaller, and all three paranmeters are |inked
toget her, for exanple:

I nput Qut put
.SMRED RE D

. SM SCCKEYE SOCKEYE
.SM PIN K Pl NK
.SM ( KING ) (KI NG
.SM C OHO "" COHO
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2. 7.6 Headings

You can use headings to provide useful organization to text. The

menor andum macros | et you control headi ng appearance, including optiona
headi ng nunbering style, font control, and page break control. You may
have up to seven |l evels of headings; level 1 is the highest |evel, and
level 7 is the | owest.

The . H nmacro provides nunbered headings. This is how the macro i s used:

.H I evel [heading] [subheading]
. P

zero or nore |ines of text

The subheadi ng i s appended to the heading. |t appears on the heading |line
but the formatter ignores it when making a Table of Contents.

The . HU (unnunbered heading) macro is a special case of the .H (headi ng)
macro. It is handled in the sanme way as .H, except that no headi ng mark
is printed:

In order to preserve the hierarchical structure of headi ngs when .H and
.HU calls are interm xed, each .HU heading is considered to be at the

hi erarchy | evel given by register Hu, with an initial value of 2. Thus,
in the normal case, the only difference between:

. HU "headi ngt ext "
.P

zero or nore |ines of text

and:

.H 2 "headi ngt ext"
.P

zero or nore |ines of text

is the printing of the heading mark for the latter. Both have the effect
of incrementing the nunbering counter fromlevel 2, and resetting to zero
the counters for levels 3 through 7. | HU can be especially hel pful for
setting up special sections that do fit well into the nunbering schene of
the main body of your docunent.

Note: Strictly speaking, you do not need a .P paragraph macro i mredi ately
after a .H or .HU heading for an unnunbered headi ng. These nacros
al so performthe function of the .P macro, and an inmediately
followng .Pis ignored (see "Vertical Spacing" in topic 2.7.5.4).
It is consistent and common practice to | ead each paragraph with a
. P macro, however, to assure that all paragraphs throughout a
docurment have a uniform appear ance.

Subt opi cs

2.7.6.1 Headi ng Appear ance

2.7.6.2 Altering Appearance of Headi ngs

2.7.6.3 Table of Contents

2.7.6.4 Level 1 Headings and Page Nunbering Style
2.7.6.5 User-Defined Headi ngs
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2.7.6.1 Headi ng Appear ance

The nornmal appearance of headings set with the .H macro varies with the
headi ng | evel . (See "Nunbered Paragraphs" in topic 2.7.7.2.) First-|evel
headi ngs are preceded by one vertical space; all others are preceded by a
hal f vertical space (one line in nroff).

.H 1 "headi ng"
G ves a bold heading followed by a half vertical space (one
line, in nroff). Followi ng text begins on a newline and is
i ndented according to the current paragraph type.

. H 2 "headi ng"
Yi el ds a bold heading followed by a half vertical space (one
line, in nroff). The follow ng text begins on a new |line and
is indented according to the current paragraph type.

. H num "headi ng"
Produces an underlined (in nroff, but italic in troff) heading
foll owed by two bl ank spaces for levels 3 through 7. The
foll owing text appears on the sane line with the headi ng.

Appropri ate nunberi ng and spacing (horizontal and vertical) occur even if
the heading text is omtted froman .H or HU nmacro call.
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2.7.6.2 Altering Appearance of Headi ngs

You can nodi fy the appearance of headings quite easily by setting
registers and strings at the beginning of the docunent. This permts

qui ck alteration of the docunent style, because style-control infornmation
is concentrated in a few |ines rather than being distributed throughout

t he docunment. You can control whether headings are preceded by a page
break, spacing before and after headi ngs, centering, typeface, type size,
and nunbering and marking styles. These registers permt headings to be
separated fromthe text in a consistent way throughout a document, while
all ow ng easy alteration of white space and headi ng enphasis. The

foll owi ng nunmber registers offer this control

Ej The Ej (eject) register holds a value that indicates the |evel of
headi ng that causes a new page. Any heading | evel equal to or |ower
than the value in E causes a new page. A request of .nr E 2, for
exanmpl e, causes level 1 or 2 headings to start on a new page.

Hb The Hb (headi ng break) register holds a value that determ nes the
headi ng | evel bel ow which a break occurs after the heading text. (A
heading that is not followed by text on the line is a standal one
headi ng.) For exanple, the request .nr Hb 3 causes heading |evels 4
through 7 to have text follow the heading on the sane Iine. The
default value of Ho is 2.

Hc The Hc (heading centering) register holds a value that is used to
determ ne whether to center headings. |If a heading level is |ess
than or equal to the value in Hc, and if it is also a standal one
heading, it is centered. The value of Hc is initially 0, resulting
in no centered headings.

HF The HF (heading font) string register contains a string of up to
seven digits, separated by spaces, that consecutively specify the
font for each heading |evel, one through seven. The default value
stored in the HF string register is the same for both nroff and
trof f, though what nroff interprets as an underline specification,
troff treats as an italic specification. The default value of HF is
3322222 The nuneric codes you can use are:

1 specifies Roman font. (For nroff, this is whatever basic
font the printer uses.)

2 specifies italic (nroff underline) font.

3 specifies bold font.

Thus, the default font for levels 1 and 2 are bold, and | evels 3
through 7 are italic in troff and underlined in nroff.

You can easily define a new string in the HF string register using
the .ds formatter request. You can use the nunerals 1, 2, and 3; if
you do not provide seven digits, nm assunes a value of 1 for the
ungi ven nunerals. For exanple, you night enter:

.ds HF 3 3 333
The formatter will prepare headi ngs as though the string value is 3
333311, and print heading levels 1 through 5 in bol dface and
levels 6 and 7 in Roman font.

.cu The .cu (continuous underline) request underlines al
characters, including spaces and tabbed space. By
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default, the mm command attenpts to use the continuous
underline style on any heading that is to be underlined
and is short enough to fit on a single line. |If a heading
is to be underlined but is too long for a single Iine, mm
uses the .ul request instead of the .cu request; only
letters and digits are underlined.

. ul You can use the formatter .ul (underline) request to
underline visible heading characters. See also the .cu
request, and the nroff -ruU flag, which lets you set
headi ng underlining fromthe conmand |ine (see topic
2.7.2.4.5). You can also set nroff heading underlining by
changi ng the value stored in the U nunber register fromo
to 1.

The H (post-heading indent) register holds a val ue that determ nes
the indentation of text followi ng a standal one headi ng. For any

st andal one headi ng (see Hb, preceding), the alignnent of the next
l[ine of output is controlled by the H register val ue:

O If H is 0, text is left-justified.

O If H is 1 (the default value), the text is indented according
to the paragraph type as specified by the registers Pt, Pi and
Ps.

O If H is 2, text is indented to line up with the first word of
the heading itself, causing the heading nunber to stand out nore
clearly.

The Hs, Hi, and Hb registers work together to let you tailor your
headi ngs. For exanple, to cause:

O A half vertical space to appear after the first three heading
level s (troff)

O No run-in headi ngs

0 Text following all headings to be left-justified (regardl ess of
t he val ue of Pt)

pl ace the following at the top of the docunent:

.nr Hs 3
.nr Hb 7
.nr H O

The . HM (headi ng mark) nmacro accepts up to seven paraneters that set
the type of nunbering or marking for each of the correspondi ng seven
headi ng | evels. The type of marking for each level is stored as a
value to a nunber register. The number registers are nanmed Hil
through H7 with Hl representing the level 1 heading, H2 the |level 2
headi ng, and so on.

The headi ngs for each level are normally marked with Arabic
nunerals, but .HMIlets you change the values stored in the various
registers all at the sane tinme. You could use the .nr request to
change the value in a register, but the values of each of these
registers is affected by the value stored in its | ower-nunbered
counterparts. .HMlets you tailor an outline or docunment style for
your needs.

Val ue Interpretation
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1 Arabic (default for all |evels).
0001 Arabic with a fixed nunber of digits. Nunmbers are padded as
needed with | eadi ng zeros.

A Upper case al phabeti c.

a Lower case al phabeti c.

I Upper case Roman

i Lower case Roman.

Legal values for registers HL through H7 are: Qmtted values are
interpreted as 1, but illegal values will not change a register

By default, nmgives a conplete heading mark for a given |evel,
mar ki ng the | evels by showi ng each | evel separated by periods (or
deci mal points). For exanple, a level 4 heading could be marked as:

2.4.2.2 Level Four Heading.

You can cause all the previous |evel nunbers to be omtted by
changing the value in the .H (heading-mark type) register.

The HP (heading point) string register holds a value that lets you
specify the point size of the heading text by giving a string of
nuneri c point size indicators (that can be relative or absol ute)
separated by spaces. For exanple:

.ds HP 12 11 10 10 10 10 10

sets the level 1 heading at 12, the |l evel 2 heading at 11, and
subsequent |evels at 10.

Not es:

1. You nust specify the relative (troff) point sizes as relative to
body text point size. If you use a default value headi ng point
size, then the default heading type size is used. The default
headi ng type size and body type size are not necessarily the
sanme. Standal one headi ngs are reduced one point fromthe text
size while run-in headings are not.

2. The HP string register only affects the point size of the
headi ngs; no adjustnent is nade for vertical spacing (see
"User-Defined Headings" in topic 2.7.6.5).

The Hs (headi ng space) register establishes the vertical space
foll owing the heading. These spaces serve to separate the heading
fromthe text on those heading | evels that cause a break. The
default value is 2, which sets spacing to one full vertical space.

The Ht (heading mark type) register holds a val ue that indicates
whet her the heading mark is indicated in full or truncated to the
last level. The default value is 0, which results in full marking.
Changing this value to 1 causes only the last |evel to be output,
foll owed by a period, space(s) and the heading text.

When truncation is used, the heading is not indented by the Iength
of the truncated heading mark. Therefore, decimal alignment is not
kept if truncation is used for Arabic-nunbered headi ngs.
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2.7.6.3 Tabl e of Contents

You can cause the text of headings and their correspondi ng page nunbers to
be automatically collected for a table of contents using the .TC (Table of
Contents) macro. This is acconplished by:

1. Specifying in the d (contents-level) register what |evel headings are
saved.
2. Calling the .TC macro at the end of the docunent.

Any heading | evel |ower than or equal to the value of the register d is
saved and |l ater displayed in the table of contents. The default value for
d is 2; the first two |evels of headings are saved.

Note: Due to the way the headings are saved, it is possible to exceed the
formatter storage capacity, especially when saving many | evel s of
many headi ngs while al so processing di splays and footnotes (see
"Di splays” in topic 2.7.4.11 and "Footnotes" in topic 2.7.9). If
this happens, the Qut of tenp file space diagnostic nessage is
i ssued. Your only renedies are to use fewer levels for the Table
of Contents, reduce or elimnate displays, or to have fewer words
in the heading text.

You can use this macro only once per docunent. There is no table of
contents for a letter or general style docunent.

Subt opi cs

2.7.6.3.1 Table of Contents Macro
2.7.6.3.2 Contents Registers
2.7.6.3.3 Contents | ndent Register

| Copyright IBM Corp. 1985, 1991
276.3-1



Text Formatting Guide
Table of Contents Macro

2.7.6.3.1 Table of Contents Macro

The paraneters to the . TC macro control the spacing before each entry, the
pl acenment of the associ ated page nunber, and additional text on the first
page of the table of contents before the word CONTENTS

.TC [slevel] [spacing J[tlevel] [tab] [hdgl ... hdg5]

0 Spacing before each entry is controlled by the first two paraneters
headi ngs that have a | evel |ess than or equal to slevel wll have
spacing blank lines (in troff, halves of vertical spaces) before them
Both sl evel and spacing default to 1. This neans that first-I|eve
headi ngs are preceded by one blank line (a half vertical space, in
troff).

0 The third and fourth paranmeters control the placenent of the pag
nunber for each heading. You may justify the page nunbers at the
right margin with either blanks or dots (leaders) separating the
headi ng text fromthe page nunber, or the page nunbers can foll ow the
headi ng text.

- For headings that have a |l evel less than or equal to tlevel (the
default is 2), the page nunbers are justified at the right margin.
In this case, the value of tab determ nes the character used to
separate the heading text fromthe page nunber.

-- If tabis 0 (the default value), a series of dots (periods)
are used. (This sequence of dots is called a |eader.)
-- If tab is greater than 0, spaces are used.

- For headi ngs that have a | evel greater than tlevel, the page
nunbers are separated fromthe heading text by two spaces. This
produces a ragged right margin, since the page nunbers do not
align along the right nargin.

O Al additional paraneters (text strings for lines of a table o
contents page header), if any, are horizontally centered on the page
and precede the actual table of contents. You may have up to five
lines of header text, specified by the macro paranmeters or by one of
two user-exit macros.

- When you do not give nore than four paraneters to .TC, you may
define either the .TX or .TY (table of contents user-exit) macros.
-- Defining the . TX macro gi ves you sone defined header text
treatments, followed by the heading CONTENTS and then the
Tabl e of Contents. For exanple, the follow ng input:

.de TX
.ce 2
Speci al Application\*( EMvessage Transm ssi on
.Sp 2
.in +10n
Approved: \1'3i
.in
. Sp
. TC
yi el ds:

Speci al Application- Message Transni ssion
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Approved: ------------------

CONTENTS

-- Defining the . TY macro gives you simlar header treatments but
suppresses the word CONTENTS. |If you define the .TY nmacro as
an enpty nmacro, the line CONTENTS is suppressed, with no text
gi ven:

.de TY

If you give five or nore paraneters to .TC, the fifth through
ninth paraneters are taken as |ines of header text. The user-exit
macro . TX is called without a paranmeter follow ng the |ast

par anmet er - defi ned header line, resulting in given header |ines
followed by a line with the centered word CONTENTS, then by the
tabl e of contents.
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2.7.6.3.2 Contents Registers

The default value of the O register is 2, indicating that the first two
| evel s of headi ngs are saved.

Two ot her registers are available to nodify the format of the table of
contents, Cc and Cp.

0 The Cc (contents organi zation) regi ster controls the nunbering method
of the table of contents pages. (It is your responsibility to give an
appropriate page footer setting to place the page nunber. Usually the
same .PF used in the body of the docunent is used unchanged. See
"Page Footer" in topic 2.7.4.3.2.)

- By default (value 0), the table of contents pages have | owercase
Roman nuneral page nunberi ng.

- If you set the Oc register to 1, the . TC nmacro does not print any
page number but instead resets the P (page nunber) register (see
"Setting Nunmber Registers fromthe Comrand Line" in
topic 2.7.2.4.5) to 1

O The Cp (contents placenent) register determ nes whether |ists of
figures, tables, exhibits, and equations (see "Lists of Figures,
Tabl es, Exhibits, and Equations" in topic 2.7.4.11.6) are given on the
same page with the table of contents, or each list is placed on a
separate page. An enpty list will not appear on output.

- The default value is 0, which results in each list receiving a
separ at e page.

- You may set Cp to one, causing these |ists to appear on the sane
page as the table of contents.
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2.7.6.3.3 Contents I ndent Register

By default, the first | evel headings appear in the table of contents at
the left margin. Subsequent |evels are aligned with the text of headings
at the preceding level. These indentations are changed by defining
contents of the C (contents indent) string register, which takes up to
seven scal ed indentation paraneters corresponding to the heading | evels.

Note: You nust give at least as many .C paraneters as there are heading
| evel s represented in the d register, and the paraneters nust be
scal ed.
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2.7.6.4 Level 1 Headings and Page Numbering Style

By default, pages are nunbered sequentially at the top of the page. For
| arge docunments, you may W sh to use section-page nunbering. The section
is the nunmber of the current |evel 1 heading, and the section pages are
nunbered sequentially within each section begi nning at page 1; page
nunbering occurs at the bottom of the page rather than the top.

Thi s page numbering style is achieved by specifying the -rN3 or -rN5 flag
on the command line (see topic 2.7.2.4.5). As a side effect, this also
has the effect of setting the value of the E nunber register to 1 so each
section begins on a new page. In this style, the page number is printed
at the bottom of the page.

Though page numbering is reset for each section under this style, footnote
nunbering is not. It remains cunulative for the entire docunent.
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2.7.6.5 User-Defined Headi ngs

Note: This section is intended for users who are accustonmed to witing
formatter macros.

You can use the HX, .HY, and .HZ (user-defined heading) nmacros to obtain
a final degree of control over the nm headi ng mechani snms. These nmacros
are | eft undefined by nenorandum nacros; they are intended for you to
define. |If you do not define these macros, nm does not use them and al
the normal heading control activities occur. |If the .HX, .HY or .HZ
macros are defined, the definitions are applied at appropriate places in
the processing by the .H macros. These user-defined macros can apply to
al I headi ngs.

You define these macros with these paraneters:
. HX derived-1evel real-Ievel

This is the general sequence of how the user-defined headi ng macros work
when they are defined:

1. The .H macro (or its special case .HU) is called. .Hthen

O Increnents the heading counter of the specified | evel (see
"Al'tering Appearance of Headings" in topic 2.7.6.2).

0O Produces vertical space to precede the heading (see topic
2.7.6.2).

0 Collects the heading mark, the string of digits, letters, and
peri ods needed for a nunbered headi ng (see "Headi ng Appearance"” in
topic 2.7.6.1).

2. .H(or .HU calls .HX, and then:
0 After .HX is called, the size of the heading is calculated. This
ot her processing causes the | oss of certain features that may have

been included in .HX; such as, .ti for tenporary indent.

0 .Hy is called so you can respecify these features if you need
t hem

0 Oher heading processing is perforned; the heading is printed.

O .H(.HY calls .HZ as its last action, after the heading is
print ed.

3. Wien .HX is called, all normally accessible nunber registers and
string registers can be referenced, as well as the follow ng reserved
nunber registers:

}0 If real-level is:

0 Nonzero, this string register contains the heading mark
string. Two constant spaces (to separate the mark fromthe
headi ng) are appended to this string.

O o0, this string is null.

:0 This register sets the vertical spacing to follow the heading.

O A value of 0 neans the heading is run-in.
O A value of 1 neans a break (but no blank line) is to follow
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the heading (register Hb is in effect).
O A value of 2 neans that a half vertical space is to follow the
heading (one line, in nroff). (Register Hs is in effect).

}2 If register ;0 value is 0, this string register contains a string
of two constant spaces that are used to separate a run-in heading
fromthe following text. |If register ;0 is nonzero, this string
regi ster holds a null string.

:3 This register holds an adjustnent factor for a formatter need
request .ne issued before the heading is actually printed. On
entry to .HX, it has the value of 3 if derived-level equals 1 and
has a value of 1 otherwise. The .ne request is for the sumof the
follow ng |ines:

O The value in the register ;0 taken as blank |lines (halves of
vertical spaces, in troff).

O The value in the register ;3 taken as blank |lines (halves of
vertical spaces, in troff).

O The nunber of lines for the heading.

You can alter the values of }0, }2, and ;3 within .HX as you wish. The
followi ng are exanples of actions you mght performby defining .HX to
include lines (for clarity, the &ballot. represents a space character):

Cal | Resul t

i f \\$1=1 .ds }0 \\n(HL. O\ &ballot.\&ballot.
Change level 1 heading mark fromformat num to num O.

i f \\n(;0=0 .ds }2 .\&ballot.\&ballot.
Separate a run-in heading fromthe text with a period and two
constant spaces.

0 f \WW$1=1.nr ;3 15-\\n(;0
Assure that at least 15 lines are left on the page before
printing a | evel 1 heading.

i f \\$1=1 .sp 3
Add three additional blank lines (halves of a vertical space,
in troff) before each | evel 1 heading.

i f \\V$1=3 .ti 5n
Indent level 3 run-in headings by five spaces.

If tenmporary string registers or macros are used within . HX, choose their
nanmes with care.

.HYy is called after the .ne is issued. You nust repeat certain features
requested in .HX. For exanple:

.de HY
i f \\W$1=3 .ti 5n

.HzZ is called at the end of .Hto allow user-controlled actions after the
headi ng is produced. |In a |arge docunent, for exanple, sections may
correspond to chapters of a book, and you may want to change a page header
or footer:
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.de HZ
i f \\$1=1 .PF "''Section \\$3'"'"
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2.7.7 Paragraphs

You can use paragraph macros .P and .nP to begin a paragraph and control
par agraph style. A paragraph macro i nmedi ately precedes the text of a
par agr aph.

Subt opi cs

2.7.7.1 Block and I ndented Paragraphs
2.7.7.2 Nunbered Paragraphs

2.7.7.3 Paragraph Separation
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2.7.7.1 Block and Indented Paragraphs

There are two fornms of unnunbered paragraphs you can select using the P
macro. The request formis:

. P type
one or nore |lines of text.

If you do not give type, the default paragraph style is used, in which
type is 0. This gives a sinple left-justified paragraph with no
i ndentation of the first |ine (beyond the established page offset).

If type is 1, the style is set for an indented paragraph. The first line
of the paragraph is indented five spaces, while the rest of the lines are
left-justified at the page offset.

The default style is controlled by the register Pt. The initial value of
Pt is 0, which always provides left-justified paragraphs; to achieve

i ndentation, you insert .P before each paragraph that does not contain a
headi ng. You can force all paragraphs to be indented by setting the val ue
of the nunber register Pt as 1 at the begi nning of the docunent:

.nr Pt 1

If you set the value of Pt to 2, paragraphs are indented except after
headi ngs, lists, and displays.

The anount a paragraph is indented is contained in the register Pi with a
default value of 5. O course, both Pi and Pt register values nust be
greater than zero for any paragraphs to be indented. WMake sure you set
registers that control indentation at the begi nning of the docunent.

Not e: Register values that specify indentation nust be unscal ed and are
treated as character positions, a nunber of ens. In nroff, an en
is the width of a normal character, typically 2/3 of point size.
In troff, an en is a variable scal ed val ue.

You can force a left-justified or indented paragraph regardl ess of the
value of Pt. The request .P always forces left justification; the request
.P 1 always causes indentation by the ambunt specified by the register Pi.

If .P occurs inside alist, the indent (if any) of the paragraph is added
to the current list indent (see "Lists" in topic 2.7.8).
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2.7.7.2 Nunbered Paragraphs

You can cause nunbered paragraphs by setting the register Np to 1 to
produce paragraphs nunbered within first |evel headings (see "Heading
Appearance" in topic 2.7.6.1). The head nunbers will |ook |ike:

1.01, 1.02, 1.03, 2.01 ...

You can obtain a different style of nunbered paragraphs by using the .nP
macro rather than the .P macro for paragraphs. This produces paragraphs
that are nunbered within second | evel headings and contain a doubl e-1ine
i ndent in which the text of the second line is indented and aligned with
the text of the first |line so that the nunber stands out:

.H 1 "FI RST HEADI NG'
.H 2 "Second Headi ng"
. nP

one or nore |lines of text
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2.7.7.3 Paragraph Separation

The anount of vertical spacing used between paragraphs is stored in nunber
register Ps. By default, Ps is set to 1, which in troff is a half
vertical space, and in nroff is one line.

Note: | n paragraph separation, lists, displays, and other places where
troff interprets a separation as a half vertical space, nroff
interprets the separation as one |ine.
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2.7.8 Lists

This section describes many different kinds of lists: automatically
nunber ed and al phabetized lists, bulleted lists, dashed lists, lists with
arbitrary marks, and lists starting with arbitrary strings, such as terns
or phrases to be defi ned.

Subt opi cs

Basic Lists

List Start

List Itens

Li st End

Nest ed Lists

Li st Begin and Custom zed Lists
Advanced List Structures
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2.7.8.1 Basic Lists

To avoid repetitive typing of paraneters to describe the appearance of
items in a list, the nmm comrand provi des you a convenient way to specify
lists. Al lists have the foll ow ng parts:

O A List start macro that controls these features of the |ist:

- Li ne spaci ng

- I ndent ati on

- Mar ki ng wi th special synbols

- Nunbering or al phabetical |abeling.

These are the |ist start nmcros:

. AL (al phabetical list) macro.

.BL (bullet list) nacro.

.DL (dash list) macro

.M. (marked |ist) macro.

.RL (reference list) macro

.VL (variable-itemlist) nmacro

.LB (list-begin) macro that all other list start macros use and that
you can use to create a customlist |ayout.

0 One or nore occurrence of the LI (list item macro, each use foll owed
by the actual text of the corresponding list item The
characteristics of list itemnacros are the sane in all types of lists
(see "List Itenms" in topic 2.7.8.3).

O The .LE (list end) nmacro that ends the list and restores the previous
list status information (see "List End" in topic 2.7.8.4).

You can nest lists up to six levels. The .LB macro saves previous |ist
status information (indentation, marking style, and so on); the .LE nacro
restores it. You specify the format of a list only once by the list-start
macro that you use. By building on the existing structure, you can create
your own custom zed sets of |ist macros (see "List Begin and Custom zed
Lists" in topic 2.7.8.6).
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2.7.8.2 List Start

The following are the various list-start macros. Each list start macro is
actually inplenented as a call to the basic .LB nmacro (see "List Begin and
Custom zed Lists" in topic 2.7.8.6).

Subt opi cs

.2.1 Automatically Nunbered or Al phabetized Lists
.2.2 Bullet List and Dash Li st

. 2.3 Marked List

. 2.4 Reference List

.2.5 Variable-l1tem Li st
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2.7.8.2.1 Automatically Nunmbered or Al phabetized Lists

You can use the ., AL (al phabetical list) nmacro to begin sequentially
nunbered or al phabetized lists. |If you do not give parameters, the |ist
is nunmbered and the text is indented by the value stored in the Lij
register, initially 6, fromthe indent in force when the AL is called.
The value is an unscal ed val ue representing the nunber of ens to indent.
The value of 6 | eaves enough roomfor a space, two digits, a period, and
two spaces preceding the text.

You call the macro in this form
AL [type] [text-indent] [1]

You can give the type paraneter to set the type of sequence marking. Its
value nust be 1, A a, |, or i.

Note: The 0001 format is not permtted, so you may not sel ect the padded
Arabi ¢ nunber marking style using this [ist start macro.

If type is omtted or null, the value | is the default, giving uppercase
Roman marking. |If text-indent is nonnull, it is used as the nunber of
spaces fromthe current indent to the text, instead of using the val ue of
Li for the list only. If text-indent is null, then the value of Li is
used.

The val ue of text-indent as a second paraneter is the nunber of ens that
followng text lines are indented fromthe marker. It can be a signed or
unsi gned nunber, and the result is an overhang (the follow ng |ine begins
to the left of the marker) if a negative nunber is given.

If you give a nuneral 1 as a third paraneter, the list is output as a
conpact list; a half vertical space (one line, in nroff) does not separate
the itens in the list. A blank line still occurs before the first item
however .

You can suppress spacing at the beginning of the |list and between the
items by setting the Ls (list space) register. Ls is set to the innernost
list level for which spacing is done. For exanple:

.nr Ls O

specifies that spacing will not occur around any list itenms. The default
value for Ls is 6, which is the maximum|list nesting |evel.
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2.7.8.2.2 Bullet List and Dash Li st

.BL begins a bullet list, in which each itemis marked by a bullet (0
fol l owed by one space.

.BL [text-indent] [1]

If text-indent is nonnull, it overrides the default indentation, which is
t he paragraph indentation value given in the register Pi (see "Block and
I ndent ed Paragraphs” in topic 2.7.7.1). |In the default indentation, the

text of bullet (and dash) lists line up with the first Iine of indented
par agraphs, |eaving the marker exposed.

If you give the nuneral 1 as the second parameter, the list is a conpact
list.

The . DL (dash list) macro is identical in use to .BL nmacro, except that a
dash is used instead of a bullet.
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2.7.8.2.3 Marked List

The .ML is nmuch like .BL and .DL macros, but you can specify an arbitrary
mar k, which may consist of nore than a single character. You call the
mar ked list macro like this:

.M. mark [text-indent] [1]

The text-indent paraneter sets the nunber of ens to indent. |If you do not
specify the indent value, the text is automatically indented one nore
space than the width of mark. You can give a null value for text-indent.
If you specify the nuneral 1 as a third parameter, The result is a conpact
list; otherwi se, the usual half vertical space (one line, in nroff)
separates each itemof the |ist.

Note: The mark nust not contain ordinary (expandabl e) spaces, because
itemalignnent is lost if the right margin is justified (see
"Constant Spaces and Character Translation" in topic 2.7.2.5.3).
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2.7.8.2.4 Reference List
The .RL (reference list) macro begins an automatically nunmbered list in

which the list itemnunbers are enclosed by [ ] square brackets. The form
of the macro call is:

.RL [text-indent] [1]

You can supply a text-indent paranmeter, as for .AL. If the text indent is
omtted or null, its default value is 6, which is convenient for two-digit
lists. If you supply a nuneral 1 as a second paraneter, the result is a

compact |ist.
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2.7.8.2.5 Variable-1tem Li st

Wien a list begins with a VL, there is effectively no current mark; it is
expected that each list item(.LI) will provide its own mark. The
(variable-itemlist) nacro is called in this form

. VL text-indent [mark-indent] [1]

The variable-itemlist is typically used to display definitions of terns
or phrases.

The mar k-i ndent paraneter gives the nunber of en spaces fromthe current
indent to the beginning of the mark, and it defaults to 0 if omtted or
nul |

The text-indent paraneter gives the distance fromthe current indent to
t he beginning of the text. |If the numeral 1 third paraneter is specified,
the result is a conpact |ist.

The following is an exanple of VL usage:

S~

.VL 15 2

. LI First~Mark

Here is a description of the first mark;

““First~Mark:'' of the .LI line

contains atilde translated to a

constant space in order to avoid extra spaces between

“mark'' and T 1.

. LI Second~Mar k

This is the second mark, also using a tilde translated to a constant
space.

. LI Third~Mar k~Longer ~Than~I ndent :

This item shows the effect of a | ong mark; one space separates the mark
fromthe text.

L~

This itemeffectively has no mark because the tilde follow ng the
.LI is translated into a space.

. LE

t he output of which is:

First Mark Here is a description of the first mark; "First Mark" of

the . LI line contains a tilde translated to a constant
space in order to avoid extra spaces between "First" and
n Wr kll .

Second Mark This is the second mark, also using a tilde translated to a
const ant space.

Third Mark Longer Than Indent: This item shows the effect of a | ong
mar k; one space separates the mark fromthe text.

This itemeffectively has no mark because the tilde
following the LI is translated into a space

The tilde paranmeter on the |last . LI above is required; otherw se a hangi ng
i ndent woul d have been produced. You produce a hanging i ndent by using
.VL and calling .LI with no paranmeters or with a null first parameter.

For exampl e:
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. VL 10

. LI

Here is some text to show a hangi ng i ndent.
The first line of text is at the left margin.
The second is indented 10 ens.

. LE

t he output of which is:

Here is some text to show a hanging indent. The first line of text is at
the left margin. The second is indented 10 ens.

Note: Do not put ordinary (expandable) spaces in mark, because item
alignment is lost if the right margin is justified (see "Constant
Spaces and Character Translation"” in topic 2.7.2.5.3).
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2.7.8.3 List ltens

The . LI (list item) macro is used with all lists. 1t normally causes the
output of a single blank Iine (a half vertical space, in troff) before the
item although you can suppress this. The formof a list itemmacro is:

LI [mark] [1]
One or nore lines of text make up the list item

O If you do not give paraneters, mmlabels the itemw th the current
mark, which is a mark specified by the nost recent |ist start nacro.

O If you give a single paraneter to .LI, that parameter is output
i nstead of the current nmark.

O If you give 1 for a second paraneter, the first paranmeter becones a
prefix to the current mark, thus letting you additionally enphasize
one or nore itens in alist. (The second paraneter can be 0 or 1,
with 0 being the default.) One constant space is inserted between the
prefix and the mark. An exanple using the bullet list nacro to nmake a
bull et the current mark:

.BL 6

. LI

This is a sinple bullet item

L+

This replaces the bullet with a "plus.”

Lo+ 1

But this uses "plus" as a prefix to the bullet.
. LE

yi el ds:
O This is a sinple bullet item
+ This replaces the bullet with a "plus.”
+ O But this uses "plus" as a prefix to the bullet.
Note: The mark rust not contain ordinary (expandabl e) spaces, because

alignment of itens is lost if the right margin is justified (see
"Constant Spaces and Character Translation" in topic 2.7.2.5.3).
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2.7.8.4 List End

The . LE (list end) macro restores the state of the list back to the
conditions that existed just before the nost recent list-start nmacro call.
This feature allows you to nest lists within lists (to six levels) in an
orderly fashion. The formof the macro is:

. LE [1]

If the 1 flag is given, the .LE outputs a half vertical space (one I|ine,
in nroff). You generally use the flag only when the .LE is followed by
runni ng text, but not when foll owed by a macro that produces verti cal
space of its own; such as, .P, .H or .LI.
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2.7.8.5 Nested Lists

The input and correspondi ng output for several lists follow The . AL

macro call which gives al phabetized or sequentially nunbered |lists and the

.DL dash list macro call are exanples of list start macros.
I nput :

.P

John, you need to get the equi prent ready for the expedition.

AL A

. LI

The truck needs sonme work. It is overdue for general naintenance,
according to the service schedul e.

There are some extra itens to fix.

. AL

. LI

The exhaust system was damaged when you slid off the road

during that stormand got it hung up on rocks.

. DL

. LI

The nuffler is mangled. Get a new one, but not one of those cheap ones.
I want the truck to be quiet, but too nuch exhaust restriction wll
cause | oss of power.

. LI

Make sure the mechani ¢ checks for exhaust |eaks after the nmuffler
is installed. I think the seal between the exhaust manifold and
downpi pe may be broken

. LE

. LI

Make sure the air conditioner is serviced.

. LE

. LI

The generator notor sounded pretty rough

by the end of our last trip. Get the maintenance

shop to do a tune-up on it. Get a couple of spare air filters
this tine, too.

. LE

.P

Some of the students in ny Archeol ogy 301 cl ass

have prom sed to conme out and assist during spring break.

W need nore shovels and sieves in case they show up.

Qut put :
John, you need to get the equi prent ready for the expedition.

A.  The truck needs some work. It is overdue for general maintenance,
according to the service schedule. There are sone extra itens to fix.

1. The exhaust system was damaged when you slid off the road during
that stormand got it hung up on rocks.

-- The nmuffler is mangled. Get a new one, but not one of those
cheap ones. | want the truck to be quiet, but too nuch
exhaust restriction will cause | oss of power.

-- Make sure the nmechani ¢ checks for exhaust | eaks after the
muffler is installed. | think the seal between the exhaust
mani f ol d and downpi pe may be broken
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2. ©Make sure the air conditioner is serviced.

B. The generator notor sounded pretty rough by the end of our last trip.
Get the maintenance shop to do a tune-up on it. Get a couple of spare
air filters this time, too.

Some of the students in ny Archeol ogy 301 class have prom sed to cone out
and assi st during spring break. W need nore shovels and sieves in case
t hey show up.
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2.7.8.6 List Begin and Custom zed Lists

The list-start macros suffice for alnost all cases (see "List Start” in
topic 2.7.8.2). However, if necessary, you can obtain nore control over
the layout of lists by using the basic .LB (list begin) macro, which is
used by each of the list start macros. You call the macro this way:

. LB text-indent mark-indent pad type [ mark]
[LI-space] [LB-space]

Its paraneters are as foll ows:

0 The text-indent paranmeter is a nuneric value that gives the nunber of
spaces for indenting text fromthe current offset and indent.
Norrmal |y, this value is supplied by the register Li for automatic
lists and by the register Pi for bullet and dash |ists.

0O The conbination of the values of nark-indent and pad determ nes the
pl acenent of the mark. The nmark-indent parameter is typically set to
0. The mark is placed within an area (called the mark area) that
starts mark-i ndent nunber of en spaces to the right of the current
i ndent and ends where the text begins (that is, it ends text-indent
spaces to the right of the current indent). Wthin the mark area, the
mark is left-justified if you set pad to O.

If pad is sone value greater than 0, the nunber of en bl anks that

equal the value are appended to the mark, and the mark-indent value is
ignored. The resulting string inmedi ately precedes text on the sane
line. That is, the mark is effectively right-justified by pad spaces
imediately to the left of the text.

O The value of type and the character(s) held in mark interact to
control the type of marking used. |[If you give a value of 0 for type,
sinmple marking is perforned using the marker character(s) found in the
optional nark paraneter.

If type is greater than 0, automatic nunbering or al phabetizing is
perfornmed, and mark is then interpreted as the first itemin the
sequence to be used for nunbering or al phabetizing; the sequence is
set as one of: 1, A a, I, or i

- If type is 0 and mark is:

-- Omtted, the result is a hanging indent.
-- string, then string is the mark.

- If type is greater than 0, and mark is:
-- Omtted, the result is Arabic nunbering.
-- 1, A a, |, or i, the result is appropriate autonmatic
nunberi ng or al phabetic sequenci ng.
Each non-zero value of type from1 to 6 selects a different way of

di splaying the marks. The follow ng table shows the output appearance
for each value of type, where mark is the generated nunber or letter.

| Table 7-4. Displayed Style for List Mark
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Note: The mark nust not contain ordinary (expandabl e) spaces, because
itemalignnent is lost if the right margin is justified (see
"Constant Spaces and Character Translation” in
topic 2.7.2.5.3).

O Ll-space gives the nunber of blank |ines (halves of vertical spaces,

introff) that is output by each .LI macro in the list. If omtted,
LI -space defaults to 1; you can give the value 0 to obtain conpact
lists. If Ll-space is greater than 0, the LI nacro issues a

formatter .ne request for two lines just before printing the mark.

O LB-space is a value indicating the nunber of nroff blank lines (troff
hal ves of vertical spaces) that are output by .LB itself. The value
is Oif the paraneter is omtted.

There are three reasonabl e conbinations of LI-space and LB-space.

O Normally you will set LlI-space to 1 and LB-space to 0, yielding one
blank Iine (a half vertical space, in troff) before each itemin the
list; such alist is usually terminated with a .LE 1 to end the |ist
with a following blank line (a half vertical space, in troff).

O For a nore conpact list, you can set Ll-space to 0 and LB-space to 1
and use .LE 1 at the end of the list. The result is a list with one
blank Iine (a half vertical space, in troff) before and after it.

O You may want a very conpact list; you can set both LI-space and
LB-space to 0, and use .LE to end the list. The result is a |ist
wi t hout any separating vertical space.

The followi ng "Advanced List Structures" in topic 2.7.8.7 shows how to
buil d upon the supplied list macros to obtain other kinds of lists.
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2.7.8.7 Advanced List Structures

If a |large docunent requires conplex list structures, it is useful to be
abl e to define the appearance for each list |evel only once, instead of
having to define it at the beginning of each list. This pronotes
consistent style for a | arge docunent. For exanple, you can define a
generalized list-start macro in such a way that it perforns a certain
sequence depending on the list-nesting level in effect at the tine the
macro is called. Suppose that levels 1 through 5 of lists are to have the
foll ow ng marki ng and indentation style:

A Level 1...
[1] Level 2...
Level 3...
a) Level 4...
+ Level 5...

The follow ng code defines .alL, an alternate list macro that always begins
a new list and determ nes the type of list according to the current |ist
level. It creates list markings and indentation |ike that above.

The nmlist macros use the nunber register :g to determ ne the current
list level; its value is 0 if there is no currently active list. Each
call to a list-start macro increments :g and each .LE call decrenents it.

.de aL

' \"Register g is used as a |local tenporary
‘ \"to save :g before it is changed bel ow
.nr g \\n(:g

.if \\ng=0 .AL A \" give ne an A

f \\ng=1 .LB A\\n(Li 014 \" give ne a [1]

.if \\ng=2 .BL \" give nme a bullet.

.if \\ng=3 .LB\\n(Li 02 2 a \" give ne an a)

f \\ng=4 .M. + \" give nme a plus

You can use this macro with . LI and . LE instead of using .AL, .RL, .BL
.LB, or .M.. For exanple:

.aL

. LI

first |ine.

.aL

. LI

second | i ne.
. LE

. LI

third |ine.

. LE

CQut put
A, first line.

[1] second Iine.
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B. third |ine.

Note: The .aL macro and the .bL macro described follow ng are not part of
the nmenmorandum macro package. They are given here as illustrations
of functional macros that you m ght define.

There is another approach to lists that is simlar to the .H nechani sm
The list-start macro, as well as list-itemand |ist-end nacros, are al
included in a single macro. That .bL (big list) nmacro requires a
paraneter to tell it what level of itemis required; it adjusts the |ist
| evel by either beginning a new list or setting the list |level back to a
previous value, and then issues a .LI macro call to produce the item

.de bL
.ie\\n(.$ .nr g \\$1 \" Take the level fromthe paraneter, if any.
.el .nr g\\n(:g \" If no paraneter, use current |evel

i f \\'ng-\\n(:g>1 .)D "**| LLEGAL SKI PPI NG OF LEVEL"
\" Increase only 1 |eve
0 f \\ng>\\n(:g \{.aL \\ng-1 \" if g > g, begin newlist...
.nr g \\n(:g\} \" and reset g to current level (.alL changes Q)
i f \\n(:g>\\ng .LC\\ng \" if :g >g, prune back to correct |eve
' \" If :g =9, stay within current |ist
. LI \" In all cases, get out an item

For .bL to work, you nust change the previous definition of the .aL macro
to obtain the value of the g register fromits paraneter rather than from
;g register. Calling .BL W thout paraneters causes it to stay at the

current list level. The mm.LC (list clear) macro renoves |ist
descriptions until the level is less than or equal to that of its
paraneter. For exanple, the .H nmacro includes the call .LC 0. |If you

W sh text to be resunmed at the end of a list, sinply insert the macro cal
.LC 0 to clear out the lists conpletely. The exanple that foll ows
illustrates the sinplicity of this approach.

I nput :

The qui ck brown fox junped over the |azy dog's back
.bL 1

first line.
.bL 2
second | i ne.
.bL 1

third Iine.
. bL

fourth |ine.
.LCO

fifth line.

Qut put :
The qui ck brown fox junped over the |azy dog's back
A first line.
[1] second line.
B. third line.

C. fourth line.
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fifth line.
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2.7.9 Footnotes

Li ke di splays, footnotes are processed in an environment that is different
fromthat of the body of the text. There are two nacros that delimt the
text of footnotes. There is also a register used to automatically nunber
the footnotes and a nacro that specifies the style of the footnote text.

Subt opi cs
2.7.9.1 Automati c Nunbering of Footnotes
2 Delimting Footnote Text

Format of Footnote Text

2.7.9.
2.7.9.3
2.7.9.4 Spaci ng between Footnote Entries
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2.7.9.1 Autonmati c Nunbering of Footnotes

Foot notes are automatically nunbered when you call the F (footnote
nunbering) string register imMmediately after the text to be footnoted,

W thout any intervening spaces. You call the contents of the register F
Wi th the escape request \*F. This places the next sequential footnote
nunber (in a smaller point size, in troff) a half-line above the text to
be footnot ed.
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2.7.9.2 Delimting Footnote Text

There are a pair of macros that delimt the text of each footnote:

.FS [ abel ]
one or nore |lines of footnote text
. FE

The .FS (footnote start) macro marks the begi nning of the text of the
footnote, and the .FE (footnote end) macro narks its end. The |abel on
.FS, if present, is used to mark the footnote text; otherw se the val ue
retrieved fromthe F nunber register by string register Fis used as a
string of nunmerals. You can interm x automatically-nunbered and | abel ed
footnotes but the footnote sequence number is not incremented when a
footnote | abel is used rather than the F register value. To |abel a
footnote, follow the text to be footnoted with |abel rather than \*F. The
text between .FS and .FE is processed in fill node.

You can use | abeled footnotes for infornmation to be placed on the cover
sheet (such as the title and abstract), but you cannot use automatically
nunbered footnotes for that purpose. Simlarly, only |abel ed footnotes
can be used with tables (see "Tables" in topic 2.7.4.11.3).

Not e: You cannot nest footnotes within footnotes or displays. See the
note in topic 2.7.4.11. You cannot use footnotes within a table,
for instance, if you have enclosed a table within a display.

Exanpl es:
Aut omati cal | y numbered f oot note.

This is the line containing the word\*F
. FS

This is the text of the footnote.

. FE

to be footnoted.

Label | ed f oot note.

This is a | abel ed*

.FS *

The footnote is | abeled with an asteri sk.
. FE

f oot not e.

You shoul d place the \*F or |abel inmmediately following the word to be
footnoted in the text. The text of the footnote enclosed within the
.FS/.Fe pair should inmediately follow on the next line. Thus, the first
thing followi ng the footnote string or label is the .FS macro on the next
line. It is a good practice to append a constant space (see "Constant
Spaces and Character Translation” in topic 2.7.2.5.3) to \*F or |abel when
they foll ow an end-of -sentence punctuation mark, to assure good sentence
separation. The footnote marker will otherwise fill nuch of the space,
maki ng the sentences seem crowded toget her.
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2.7.9.3 Format of Footnote Text

Wthin a footnote text, you can control the formatting style by specifying
text hyphenation, right margin justification, and text indentation, as
well as left or right justification of the | abel when text indenting is
used. You can call the .FD (footnote default) macro to sel ect an
appropriate style.

.FD [parnm [1]

The first parameter is a nunber fromthe left colum of the follow ng
table that sets paraneters for hyphenation, adjustnent, text indentation
and | abel justification:

The second paraneter, a nuneral 1, resets automatic footnote nunbering to
1 at each |l evel 1 heading when you supply it. As an exanple, the input
l'ine:

.FD "" 1

mai ntains the default formatting style and causes footnotes to be nunbered
begi nning at nunmber 1 after each |evel 1 headi ng.

| Table 7-5. Footnote Default Macro Paraneters: The .FD macro

| Val ue i Hyphenate | Adj ust I Text I Label Justification

l i | i I ndent l l
Fommm oo - Fomm e e - Fommm - - I I
) i .nh | .ad | Text i Label left justified

: : : | i ndent | i
o m e oo S Fomm e oo - Fom e e o - oo e e e e e e i ieaaoo-
P1 i - hy | .ad | Text | Label left justified

: : : | i ndent | i
o m e oo S Fomm e oo - Fom e e o - oo e e e e e e i ieaaoo-
P2 | . nh | .na | Text | Label left justified

: : : | i ndent | |
R SRS e R SRS o e e o - o e e e e e a e m
i3 i . hy | .na | Text i Label left justified

: : : | i ndent | |
R SRS e R SRS o e e o - o e e e e e a e m
| 4 | . nh | .ad i No text | Label left justified

: : : i i ndent | i
o m e oo S Fomm e oo - Fom e e o - oo e e e e e e i ieaaoo-
i 5 i . hy | .ad i No text i Label left justified

: : : | i ndent | |
R SRS e R SRS o e e o - o e e e e e a e m
I 6 i .nh | . na i No text i Label left justified

| i | | i ndent | i
o m e oo S Fomm e oo - Fom e e o - oo e e e e e e i ieaaoo-
V7 i - hy | .na i No text | Label left justified

| i | i i ndent | i
o m e oo S Fomm e oo - Fom e e o - oo e e e e e e i ieaaoo-
I8 i .nh | .ad | Text | Label right justified

: : : | i ndent | |
R SRS e R SRS o e e o - o e e e e e a e m
P9 i . hy | .ad | Text | Label right justified

: : : | i ndent | |
R SRS e R SRS o e e o - o e e e e e a e m
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1 10 | . nh | .na | Text | Label right justified
| : | | i ndent : :
R RS T R SRS o e e o - o e e e e e e e e m |
P11 i - hy | .na | Text | Label right justified
| | | | i ndent | |
o m o o o o o o e e e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eama—ao-- +

A brief explanation of the second and third colum typesetter request
values (further information is available at the parenthesized references):

. ad Adjust margin. The default value of ., ad request is to adjust
both margins. Wen fill node is off, adjustnment is deferred.
O her avail able settings are left adjust only, right adjust
only, and center each |ine.

. hy Aut omati ¢ hyphenation. Automatic hyphenation can be on or off,
and . hy request has paraneters to control |ast-Iline handling and
perm ssible points for word splits.

. na No adj ustnent of margin. The right margin is ragged. Line fil
takes place if fill node is on.
. nh No hyphen (see "Hyphenation” in topic 2.7.2.5.4). Controls

whet her automati ¢ hyphenation is on or off.

O If the first paraneter to .FD is out of range, the effect is as if .FD
0 were specified.

O If the first paraneter is omtted or null, the effect is equivalent t
.FD 10 in nroff and to .FD O in troff; these are the respective
initial values.

For long footnotes that continue onto a follow ng page, it is possible
that if you are permitting hyphenation, the last |line of the footnote on
the current page is hyphenated. Except for this case (which you can
control by specifying any even nunber for the first paranmeter to .FD,

gi ving you no hyphenation), hyphenation across pages is inhibited by the
nm conmmand.

Foot notes are separated fromthe body of the text by a short rule |ine.
Foot notes that continue to the next page are separated fromthe body of
the text by a full-width rule. In troff, footnotes are set in type that
is two points smaller than the point size used in the body of the text.
In nroff the appearance of footnotes and footnote nmarkers can be
printer-dependent. This can also apply to footnote separation (see

fol |l ow ng).
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2.7.9.4 Spaci ng between Footnote Entries

Normal |y, one nroff blank line (or a three-point vertical space, in troff)
separates the footnotes when nore than one occurs on a page. To change
this spacing, set the Fs (footnote spacing) register to the desired val ue.
For exampl e:

.nr Fs 2

causes two blank lines (a six-point vertical space, in troff) to occur
bet ween f oot not es.
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2.7.10 References

There are several nenorandum rmacro features that you can use for creating
references. There are two macros that delimt the text of references: a
regi ster used to automatically nunber the references and a nacro to
produce reference pages within the docunent.

Subt opi cs

2.7.10.1 Automatic Reference Nunbering
2.7.10.2 Delimting References

2.7.10. 3 Reference Page
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2.7.10.1 Autonmatic Reference Nunbering

You can cause automatic reference nunbering by calling the contents of
string register Rf imMuediately after the text to be referenced:

Text to be referenced.\*(Rf

This calls a string that assigns and places the next sequential reference
nunber (for troff, in a smaller point size) enclosed in brackets a half
line above the text to be referenced. The reference count is accessed and
incremented in the Rf (reference) nunmber register. mmactually uses the
R, (reference print) nunber register to print the reference nunber. You
can change the : R value or format, thereby changing the reference nmark
style without affecting the total count of references in Rf.
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2.7.10.2 Delimting References

The .RS (reference start) macro and the .RF (reference finish) nmacro
delimt the text of each reference:

Aline of text to be referenced. \*(Rf
. RS [ nane]

reference text

. RF

The name is the two digit nane for a string that is assigned to the
current reference nunber. (See "User-Definable Nanes" in topic 2.7.11.3
for namng conventions.) You can call it later in the docunent using an
escape sequence of the form\*(aA to reference text that nust be | abel ed
with a prior reference nunber. The string register name aA nust be
previously given as the paraneter to a .RS macro. The reference string is
printed enclosed in brackets, a half-line above the text to be referenced.
Once you have defined a reference string register, a .RS/.RF pair is not
needed for subsequent references to the sanme source. |Instead, you can
call the string register to repeat the reference string.
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2.7.10. 3 Reference Page

Menor andum and publication style docunments autonatically generate a
reference page, entitled by default References, at the end of the docunent
(before the table of contents and cover sheet are generated) and list it
in the Table of Contents. This page contains all the reference itens,
each text string that is enclosed within .RS/.RF pairs. Reference itens
are separated by a half-line space unless the Ls (line space) register is
set to O to suppress this spacing. You can change the reference page
title by defining the Rp (reference page) string register using the define
string nacro:

.ds Rp "New Title"

You can use the .RP (reference page) macro to produce reference pages
anywhere el se within a docunment (for instance, after each major section).
You do not need to call .RP to produce a separate reference page with
default spacings at the end of the docunent; two .RP paraneters let you
control resetting of reference nunbering and page ski pping.

.RP [parml] [ parng]

o m o o o o o m e e e e e o e o e o e e e o e e e e e e e e e e e e e e e e e e e eemamao-- +
| Table 7-6. Reference Page Macro, Paraneter Val ues

o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me i m o |
. Val ue | parml Meani ng | parn2 Meani ng :
e e oo o e e e e e e e e e e o o |
. 0 | Resets reference counter | Puts references on a |
| i (default). | separate page (default). |
e e oo o e e e e e e e e e e o o |
Pl i Does not reset reference | Does not cause a foll ow ng |
! | counter. .. SK. :
e e oo o e e e e e e e e e e o o |
L2 l I Does not cause a preceding

I I I SK I
I | | . I
e e oo o e e e e e e e e e e o o |
.3 | ! Does not cause an .SK before

| i | or after reference |ist.

| | | l
I I I I
I | | I
I I I I
I | | I
o m o o o o o m e e o e e e e o o e e o e e e e e e e e e e e e e e e e e e e e eemaoaoo-- +

If an .SK is not issued by .RP (you specified 3 for the second paraneter),
a single blank line separates the list of references fromthe preceding
text. To produce references at the end of each major section:

.Sp 3
.RP 1 2
.H 1 "Next Section"

This is interpreted by the formatter as:

O Skip three lines

O G ve references; do not reset the reference counter; do not cause
precedi ng page break (but page break after the references).

O Start the nunbered section Next Section.
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2.7.11 Custom zi ng Macros

You can wite new nacros and custom ze existing macro functions. This
section describes the formof existing macros, requests, string registers,
and nunber registers.

Note: All request, macro, and string register nanes are kept by the
formatters in a single internal table. There nmust be no
dupl i cation anong such nanes. Nunber register names are kept in a
separate table.

The fol |l owi ng conventions are used in follow ng text to describe nanes:

Digit

Lower case letter

Uppercase letter

Any al phanuneric character (8 m or M.

Speci al character (any nonal phanuneric character).

(/)><§3CD

Al'l other characters used are literals; they stand for thenselves and are
hi ghlighted in bold face in this text.

Subt opi cs

2.7.11.1 Defined Requests, Macros, and String Registers
2.7.11.2 Defined Nunmber Registers

2.7.11. 3 User-Definabl e Nanes

2.7.11. 4 Extending Macros and Creating Macros
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2.7.11.1 Defined Requests, Macros, and String Registers

Formatter Requests
Formatter requests are of the formmmor nB8. c¢2 is the only
formatter request of the form n8.

Meror andum mmacr os
Menmor andum nmacr os and nmenorandum macro string regi ster nanes are
of the formM MM and Mm For exanple, the macros P and HU and
the string registers F, BU, and Lt. There are three nacros that
are exceptions: 1C, 2C, and nP. There are seven defined accent
characters of the forms (See "Character Accents" in
topic 2.7.5.1). There are macros used internally by the mm
command, with the names )x, }x, ]x, >x, and ?x that you cannot use
or nodify.

Constant Wdth Macros
.CD, .CN .CP, .CW and .PC are nacros used by the cw command.

Equati on Preprocessor
The eqn and neqn conmands use nunber registers and string
registers of the formg8. Two digit nunber registers and string
registers are reserved for their use, and the use of thl.

Tabl e Preprocessor
The tbl command uses these macros: T& T#, and TW It reserves
all string register nanes of the formm, m, nor, 88, 8m “m #m
and #s. These string registers are of the general form ns, 8m
ss, and sm

Vi ewgr aph nmacr os
The viewgraph macros are of the formwvMnm MM and M  Most
two- character macros are uppercase equivalents of troff requests.
nvt command uses all two-character string registers beginning with
a right parenthesis ) or a right square bracket ].
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2.7.11.2 Defined Number Registers

Formatter

Formatter registers are of the form mmor .x, but there are two
exceptions: 9% and .$.

Meror andum mmacr os
Menmor andum nmacro regi sters are of the form MB and Mm (for exanpl e,
the registers HL and Fg) and M You can set Mregisters on the
command line (see "Setting Nunmber Registers fromthe Command Line"
intopic 2.7.2.4.5). mmuses these registers internally: :x, ;X,
#x, ?x, and !x.

Constant Wdth Preprocessor
The cw command uses the cE and cW nunber registers.
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2.7.11. 3 User-Defi nabl e Nanes

Since many registers, macros, requests, and string registers are already
used or reserved, you need to follow sone sinple rules about selecting

| abel s for your own use. The follow ng nam ng conventions are
reconmended.

Nunber Regi sters
m Use nanes that consist of a single |lowercase letter for nunber
registers. Avoid using single-digit |abels and single special
character |abels; they are used by various preprocessors or macro
packages.

String registers
ns Use | abel s that consist of a |owercase letter followed by a
speci al character for string registers, for exanple: af.

Macr os
nM Use | abels that consist of a | owercase letter followed by an
uppercase letter for nacros. (Renenber that the label .nPis
al ready used.)

Nunber - handl i ng nacr os.
nB Use | abel s that consist of a |lowercase letter followed by a
nunber for macros or string registers used for nuneric val ues.
(Remenber that c2 is already used.)

Nunber Regi sters
m Singl e-character | owercase letters are reserved for your use for
nunber registers. You can set values of these registers fromthe
command line (see "Setting Nunmber Registers fromthe Command Line"
intopic 2.7.2.4.5). Single-digit register nanes are used by
eqn/ negn.
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2.7.11. 4 Extendi ng Macros and Creating Macros

The followi ng are exanples of ways to extend existing nmacros to achieve
new pur poses. The technique involved is to use existing macros and
registers. You nust be famliar with programm ng concepts to nodify or
assenbl e macros for new purposes or to wite new macros.

Not e:

If you are an experienced progranmer with know edge of the Al X PS/2
Operating System you may wi sh to exam ne nmacro package files
contained in directory /usr/lib/tmac. As existing nacros are often
i nterdependent, altering nacros or creating new macros that
interact with existing ones can have unforeseen effects. \here
possi bl e, you should take advantage of the existing flexible macro
packages and the various file processing commands. Many desirable
features are already available directly or by extendi ng macros as
illustrated in the foll ow ng sections.

Subt opi cs
2.7.11. 4.1 Appendi x Headi ngs
2.7.11. 4.2 Tabul ated Hangi ng | ndent
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2.7.11. 4.1 Appendi x Headi ngs

You can generate and nunber appendi x headi ngs by extending the .PH (page
header) nacro (see "Page Header" in topic 2.7.4.3.1).

.nr Hu 1

.nr a0

. de aH

.nr a +1

.nr PO

.PH """ Appendi x \\na-\\\\\\\\nP
. SK

. HU "\ $1"

After the above initialization and definition, each call of the form . aH
"title" begins a new page (with the page header changed to Appendi x a-n)
and generates an unnunbered heading of title, which you can save for the
table of contents if you desire. |If you also want appendix titles to be
centered, you nust set the Hc (heading centering) register to 1 (see
"Al'tering Appearance of Headings" in topic 2.7.6.2).
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2.7.11. 4.2 Tabul ated Hangi ng | ndent

The followi ng exanple illustrates the use of the hangi ng-indent feature of
the variable-itens |ists (see "Variable-ltemList" in topic 2.7.8.2.5).

O First, you build a user-defined nacro to accept four paraneters tha
make up the mark.

O In the output, each paraneter is to be separated fromthe previous on
by a tab; tab settings are defined |ater

0 Since the first paraneter can begin with a period or apostrophe, th
\& is used so the formatter does not interpret such a line as a
formatter request or macro call. (The two-character sequence \& is
understood by the fornmatters to be a zero-width space. It causes no
out put characters, but it renpves the special neaning of a |eading
peri od or apostrophe.)

O The \t is translated by the formatter into a tab.

0 The \c is used to concatenate the input text that follows the nmacro
call tothe line built by the macro.

The macro and an exanple of its use are:

.de aX
. LI
AR AR AR AR AR IR AR VAR AW

.ta 9n 18n 27n 36n

. VL 36

.aX .nh off \- no

No hyphenati on.

Aut omati ¢ hyphenation is turned off.
Wor ds cont ai ni ng hyphens

(such as nother-in-law) can still be split across lines.
.aX .hy on \- no
Hyphenat e.

Aut omati ¢ hyphenation is turned on.

.aX . hc\&bal lot.c none none no

Hyphenation indicator character is set to "c" or renoved.
During text processing the indicator is suppressed

and will not appear in the output.

Prefixing the indicator to a word has the effect

of preventing hyphenation of that word.

. LE

In the above exanple, the &ballot. symbol represents a bl ank space
character, for clarity. The resulting output is:

. nh of f -- No No hyphenation. Automatic
hyphenation is turned off.
Wirds contai ni ng hyphens
(such as nother-in-law) can
still be split across |ines.

. hy on -- No Hyphenate. Automatic
hyphenation is turned on
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Tabulated Hanging Indent
None No Hyphenati on i ndi cator

character is set to "
renoved. During text
processi ng the indicator
suppressed and will not
appear in the output.
Prefixing the indicator
word has the effect of
preventing hyphenation of
t hat word.

c
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2.7.12 Debuggi ng and Di agnostics

VWhen a formatter (or mm conmand) di scovers an error, the follow ng actions
occur:

1. A break occurs.

2. To avoid confusion regarding the |ocation of the error, the formatter
out put buffer (which can contain some text) is printed.

3. A short nessage is sent to the originating video display, giving:

0 The nanme of the macro that found the error

O The type of error

0 The approximate line nunmber (in the current input file) of the
| ast processed input |ine.

Al the nmenorandum macro and formatter error nessages are expl ai ned
under "mm Error Messages" in topic D 1.

4. Processing stops, unless the D (debug) register has a positive val ue
(see "Setting Nunber Registers fromthe Comrand Line" in
topic 2.7.2.4.5). In the latter case, mmattenpts to continue
processi ng, even though the output (if any) is probably garbl ed.

O If an output filter, such as hp is being used to post-process
nrof f output, an error nessage can be interm xed and garbled with
text held in that filter output buffer

O If any of cw, eqgn, neqn, or thl are being used and if the -olist
option of the formatter causes the | ast page of the docunent not
to be printed, a harm ess BROKEN Pl PE nessage can result.

Qut put can be lost, usually because of an uncl osed diversion (probably
froma mssing .DE or .FE in input text). (See "Displays"” in

topic 2.7.4.11, and "Footnotes” in topic 2.7.9.) Fortunately, nmm checks
to assure that macros using diversions do not permt illegal nesting. |If
any nessage is issued about a missing .DE or .FE, search backwards from
the point that processing stopped, looking for a .DF, .DS, or .FS that is
nm ssing a closing .FE

The foll ow ng system command prints all the .DF, .DS, .DE, .EQ .EN, .FS

.FE, .RS, .RF, . TS, and . TE nmacros found in files ..., each preceded by
its file nane and its line nunber in that file. You can use this listing
to check for illegal nesting or omi ssion of macros.

grep -n "(")\.[EDFRT] [ EFNGS] " files ..
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2.7.13 Sanmple of Letter Style

Note: The nroff and troff output that corresponds to the follow ng input
text is shown on follow ng pages.

.ND "June 29, 1984"

.TL

Cour se Description

. AF "ACME Met al s"

.AU "D. W Stevenson" DW5 PY 9876 5432 1X-123

.Mr 0

. DS

J. M Jones:

. DE

. P

Pl ease use the foll ow ng description for Course No. 2275,*
"Docunent Preparation on the Al X PS/2 Operating Systemn:

.FS *

This course is a prerequisite for Course No. 2277.

. FE

. P

The course is intended people who intend

to use the AIX PS/2 Operating System for preparing docunentation.
The course will cover such topics as:

. VL 18

.LI "Text editing:"

how to enter text so that subsequent revisions are easier to nake;
how to use the editing systemto add, delete, and nove |ines of text;
how to nmake corrections.

. LI "Text processing:"

basi ¢ concepts; use of general -purpose formatti ng packages.
.LI "Other facilities:"

addi tional capabilities useful to the typist such as the

.1 "spell, diff,"
and
.1 grep
commands, and a desk-cal cul at or package.
. LE
.SGjrm
. NS
S. P. Lenane
. NE
ACVE Met al s
subject: Course date: June 29, 1984
Descri ption
from D. W Stevenson
PY 9876
1X-123 x5432
J. M Jones:

Pl ease use the foll ow ng description for Course No. 2275, (*) "Docunent
Preparation on the Al X PS/2 Operating Systent:

The course is intended for clerks, typists, and others who intend to use
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the Al X PS/2 Operating System for preparing docunentation. The course
wi |l cover such topics as:

Text editing: how to enter text so that subsequent revisions are
easier to nmake; how to use the editing systemto
add, delete, and nove lines of text; how to nake
corrections.

Text processing: basi ¢ concepts; use of general - purpose formatting
packages.

O her facilities: additional capabilities useful to the typist such as
the spell, diff, and grep commands, and a

desk- cal cul at or package.
PY-0987- DW5-j rm D. W Stevenson

Copy to
S. P. Lenane

* This course is a prerequisite for Course No. 2277. (*)

ACME Metal s
subj ect: Course Description date: June 29, 1984
from D W Stevenson
PY 9876
5432 | X- 123

J. M Jones:

Pl ease use the foll owi ng description for Course No. 2275, "Docunent
Preparation on the Al X PS/2 Operating Systent:

The course is intended for clerks, typists, and others who intend to use
the Al X PS/2 Operating Systemfor preparing docunentation. The course
wi || cover such topics as:

Text editing: how to enter text so that subsequent revisions are
easier to make; how to use the editing systemto add,
del ete, and nove lines of text; how to nake corrections.

Text processing: basic concepts; use of general -purpose formatting
packages.

O her facilities: additional capabilities useful to the typist such as the
spell, diff, and grep conmmands, and a desk-cal cul ator
package.

PY-0987- DW5-j rm D. W Stevenson

Copy to
S. P. Lenane
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(*) This course is a prerequisite for Course No. 2277.
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2.8 Chapter 8. Using nroff and troff
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2.8.1 About This Chapter

The nroff and troff formatters prepare text for printing on a printer or
phot ot ypesetter, respectively. The troff utility is a text formatting
program desi gned to prepare text for phototypesetting on a G aphic Systens
Inc. or Wang Laboratories C A/ T phototypesetter. The troff formatter
provides the ability to create a high-quality text appearance. Additiona
utilities prepare troff output for viewing on a special workstation screen
or suitable printer or for printing on other typesetting equipnment. The
nroff formatter is a parallel utility to troff, created to provide text
formatting for readily available printers and workstations. The nroff
formatter creates output generally suitable to whatever device you favor.

Note: Most nroff requests are understood by troff and visa versa. A
chief difference is in machine unit neasures (see "Formatter
Resol uti on, Scales, and Machine Units" in topic 2.8.2.4). \Were
docunments are to be used for generating text using both formatters,
you shoul d avoi d specifying di nensions in machi ne units. Another
di fference between nroff and troff is that nroff generally assunes
that a printer only has a single font and type size available, at a
fixed pitch; troff assunes you have up to four fonts available, in
15 type sizes, and offers precision placenment of text. You wll
otherwi se find this guide to be generally applicable to both nroff
and troff. Were troff and nroff features differ, the text wll
indicate it. The termformatter is generally used where both nroff
and troff are meant.

You cannot use the nroff and troff prograns to format Japanese text as
t hese programs do not support multibyte characters.

The troff formatter drives a typesetter that normally uses four fonts,

nost often Roman, italic, and bold character sets and a speci al

mat hemati cs character set having a full G eek al phabet, specia

formul a-constructing characters, and mat hemati cal synbols. (Each
character set consists of 102 synmbols.) Oher fonts can be nmounted in the
phot ot ypesetter; there are hundreds of fonts available on typesetters that
troff can drive. A powerful range of formatting tools are under your
control, including proportional spacing, automatic hyphenation, page
titling and nunbering, footnoting, and so on. You can cause characters to
be printed in a variety of sizes and placed anywhere on a page.

For conplex tasks, the formatter provides macros (including definable
macros), arithnetic variables and operations, and case testing. |n nost
cases, you will prefer to prepare text using a macro package, such as the
menor andum nacros and cal |l preprocessor filters, such as eqn or thl to
prepare text for formatter processing. The troff and nroff formatters are
powerful and flexible, but their conplexity nmakes themdifficult to use
directly. You nust give formatter operations in great detail to use them
effectively, and few users need to know the formatter that well. You wll
find it useful to become famliar first with the macros and filter
utilities, learning the finer details of the formatter as you need to use
sonme speci al features:

0 For producing straight text (which may contain mathematics or tables)
you can use a nunber of macro packages that define formatting rules
and operations for specific styles of docunents, and reduce the need
to directly access the formatter.

- In particular, the nmenmorandum nmacros provide a w de range of
facilities for docunent preparation from sinple nmenoranduns to
books.
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- The Vi ewgraph Macro package is used for preparing foils for
presentations on viewgraph and slide nedia with the troff
formatter.

There are other macro packages designed for special purposes. You
will find these packages easier to use than using a formatter directly
once you get beyond very trivial operations; you should al ways
consider themfirst. The macro packages that are supplied with this
systemare stored in the directory /usr/lib/tmac; you can create other
macr o packages or acquire commercially avail abl e packages.

eqn (see Chapter 9, "Formatting Mathematics") is a filter for
formatting mat hematics; you do not need to know about nroff or troff
to typeset mathematics. eqn can be called fromtroff or fromthe nmm
command; neqgn is the parallel utility that preprocesses text for

nrof f.

tbl (see Chapter 10, "Formatting Tabl es") provides the sane
conveni ence for producing tables and works with either formatter

cw provides a preprocessing filter in a constant-width font that is
compatible with tbl; you cannot use cw Wi th egqn because cw uses a
nonst andard set of characters that nmakes it unable to map sone

mat hermati cal characters. cwis particularly useful to replicate the
appearance of a video display or line printer output. You can use cw
to print out a programlisting, for instance. Processed cw output is
piped to a formatter or other preprocessor input. cwtext is
general ly inbedded in a troff display.

col postprocesses an nroff file to provide interpretation of some
character calls and to buffer text for output to printers that are not
capabl e of backscrolling and half-1inefeed notions.

Cccasionally, you may want to do sonething that is not provided for by a
macro package. |In that case, a few snmall additions to formatter requests
or defining a couple of new nacros is usually your best solution. You

will

not have to use a formatter directly very often, as nost formatting

features are already handl ed by existing macro packages. |[If, however, you

are

perform ng extensive text formatting in a variety of styles, you will

need to know troff (or nroff) well. This chapter provides you with
information you need in order to use a formatter effectively.
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2.8.2 Typesetter Conmand Line

The general formof invoking a formatter at the command | evel is:
nroff [flags] [files]

or
troff [flags] [files]

where flags represents any of a nunber of option paraneters and files
represents the list of files containing the docunent to be formatted. A
par anmeter consisting of a single mnus sign ( - ) is taken to be a file
nane corresponding to the standard input. |If file nanes are not given,
input is taken fromthe standard output. The flags, which can appear in
any order so long as they appear before the files, are:

Fl ag Ef fect of the Flag

-olist Prints only pages with page nunmbers that appear in |ist, which
consi sts of comma-separated nunbers and number ranges. A nunber
range has the form num nun and neans pages num t hrough nunf; an
initial -numneans fromthe beginning to page num and a fina
num neans from page numto the end.

-nnum Nunbers first page num The revised nunbering scheme is used to
choose pages if the -o flag is present.

-snum Stops every num pages. nroff halts prior to every num pages
(default nunrl) to all ow paper |oading or changing, and resunes
upon receipt of a newline character fromthe workstation
troff stops the phototypesetter every num pages, produces a
trailer to allow the typesetter operator to | oad nmachi ne paper
and resumes after the phototypesetter START button is pressed.

- Mmarmne Reads the macro file/usr/lib/tmac/tmac. name to input files.
-ranum Sets the nunber register naned a to num

- Reads standard input after the input files are exhausted.

-q Calls the sinultaneous input/output node of the rd request.
-2 Prints messages generated by .tmrequests.

Subt opi cs

2.8.2.1 nroff Only

2.8.2.2 troff Only

2.8.2.3 Formatter |nput

2.8.2.4 Formatter Resolution, Scales, and Machine Units

2.8.2.5 Nunerical Expressions

2.8.2.6 Request Number-Handling
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nroff Only
2.8.2.1 nroff Only
Fl ag Ef fect of the Flag
- Tname Specifies the nane of the output term nal type. The value 37

specifies the TELETYPE Moddel 37, which is the default.

-e Produces equal ly spaced words and adjusted |ines, using
full-termnal resolution. (The resolution of the |BM Personal
Computer Graphics Printer, for instance, is one character
space.)
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2.8.2.2 troff Only

Fl ag

-t

-f

- pnum

Ef fect of the Fl ag

Directs output to the standard output instead of the
phot ot ypesetter.

I nhi bits feeding out paper and stoppi ng phototypesetter at the
end of the run.

Waits until phototypesetter is available if the typesetter is
currently in use.

Causes troff to report whether the phototypesetter is busy or
avail able. Text processing is not done.

Sends a printable (ASCI 1) approxi mation of the results to the
standard out put.

Prints all characters in point size numwhile retaining all
prescri bed spaci ngs and notions, reducing phototypesetter
el apsed tine.

Each flag is called as a separate paraneter, for exanple:

nr of f

-04,8-10 -Tlp -mabc filel file2

Thi s exanpl e requests formatti ng of pages 4, 8, 9, and 10 of the docunent
contained in files naned filel and file2 and reads the macro package abc
before reading the files.

(The default output is acceptable for printing on the | BM Personal
Conput er Graphics Printer if postprocessed with col -x.)
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2.8.2.3 Formatter |nput

I nput consists of text that is to be output, interspersed with contro
sequences (control line requests and escape requests), which contro
processi ng.

Control lines begin with a control character, normally a period or an
apostrophe (') followed by a one- or two-character name that specifies a
basi c request or the substitution of a user-defined macro. The contro
character ' suppresses the formatter break function (the forced output of
a partially filled line) that is caused by sone requests. You can
separate the control character fromthe request or macro name by white
space (spaces and tabs). The formatter ignores control lines with

unr ecogni zed nanes.

You can introduce escape requests anywhere in the input by means of an
escape character, normally the backslash \ character. For exanple, the
escape request \nr causes the contents of the nunmber register r to be
read. See Table 8-2 in topic 2.8.9.1 for nore information about the effect
of escape sequences on nunber registers.
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2.8.2.4 Formatter Resolution, Scales, and Mac
The troff formatter internally uses 432 units
hori zontal resolution of 1/432 inch and a ver
inch. nroff internally uses 240 units/inch

common nultiple of the horizontal
typewiter-1like output devices. troff
nunerical paraneter input to its internal hor
resolution. nroff simlarly rounds numerica

resolution of the output device indicated by

and verti cal
rounds horizonta

hine Units

per inch and has a
tical resolution of 1/144
corresponding to the |east
resol uti ons of sone
and verti cal

i zontal and vertical

input to the actua
the -T flag.

Both nroff and troff accept numerical input with the appended scal e

i ndicators shown in the following table, where Sis the current type size

in points, vhumis the current vertical |ine spacing in basic units, and

char is a nom nal character width in basic units.

e e e e e e e mm e e ememmmemsmmemmemmeemmmmemsmmemsmmmmasmmmemmmmemmmemmmmmmmmmmmm———-——a

| Table 8-1. Formatter Basic Unit Conversions

e e e e e e e mm e e ememmmemsmmemmemmeemmmmemsmmemsmmmmasmmmemmmmemmmemmmmmmmmmmmm———-——a

i I'ndicator . Translates To . troff Units . nroff Units

o m e e e e e oo oo o e e e e o e e e a oo oo dom e e e e oo oo

I C I Centineter I 170.1 (approx.) | 94.4 (approx.)

o m e e e e e oo oo o e e e e o e e e a oo oo dom e e e e oo oo

o I Inch I 432 I 240

o m e e e me oo oo o e e e e e oo o e e e o oo - o e e e e oo oo

Lm I Em (type size I 6 | nunber of . N (1)

: | point val ue) | type size

| | | points |

o m e e e me oo oo o e e e e e oo o e e e o oo - o e e e e oo oo

1N i En (half an en) | 3 | nunber of i N (1)

| | | type size |

| | | points |

o m e e e me oo oo Fom e e e e oo o e e e a oo oo o e e e e oo oo

. P i Pica (1/6 inch) | 72 ! 40

o m e e e me oo oo Fom e e e e oo o e e e a oo oo o e e e e oo oo

) i Point (1/72 inch | 6 i 3.33 (approx.)

| | approx.) | |

o m e e e me oo oo Fom e e e e oo o e e e a oo oo o e e e e oo oo

pou ! Basic unit bl 1

o m e e e me oo oo Fom e e e e oo o e e e a oo oo o e e e e oo oo

Y 1 Vee (2) LV (2) vV (2)

o m e e e e e oo oo Fom e e e e oo o e e e oo oo - dom e e e e oo oo

| none | Default i |

e e e e e e e me e e MM m e MM mmmemmemmEmmmememsmmemmmmeammmmmmmmemmmemmmmmmmmmmmm———-———

The default scaling is:

Default Situations

m For the horizontally oriented requests: .in, .ta, .ti, .Il, .It,
.nmc, .po, \h, and \|.

% For the vertically oriented requests: .ch, .dt, .ne, .pl, .rt,
.Sp, .sv, .wh, \L, \v, and \x.

p For the .vs request.

u For the requests: .ie, .if, and .nr.
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Al'l other requests ignore scale indicators.

When a nacro takes a value froma nunber register and uses it, a scal ed
nunber value is converted to basic units. |If you are designing a nacro
that gets a number register value, you may need to add the u (basic unit)
scale indicator to prevent inappropriate default scaling for some
requests. The register nunber value is specified in decinmal-fraction
form but the paraneter finally stored is rounded to an integer nunber of
basic units.

You can prefix an absolute position indicator, |, to a nunber |ocval to
set the distance to the vertical or horizontal position |ocval. For
vertically oriented requests, |locval beconmes the distance in basic units
fromthe current vertical place on the page or in a diversion to the
vertical place |locval. For all other requests, | becones the distance
fromthe current horizontal place on the input line to the horizontal

pl ace | ocval . For exanpl e:

.sp |3.2c

spaces 3.2 centineters fromthe top of the page (in the required
di rection).

(1) In nroff, an emand an en are both N width, the nom na
character wi dth value, equal to the value of the pitch (1/x
inch). Actual character width varies, except when a
constant-wi dth character set is used.

(2) Avee (V) is equal to current |line spacing, expressed in
basic units. The troff point value of vee is variable,
initially type size + 2; the nroff point value of vee is
fi xed and out put - devi ce dependent.
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2.8.2.5 Nunerical Expressions

The formatter accepts the followng (as well as whole and decimal fraction
nunbers) wherever it expects nuneric input:

O Arithnetic operators

+

/

*

% (nod)
0 Logical operator

<

>

<=

=>

= (Or ==

& (and)
(or)

O Par ent hese

(
)

Except where control |l ed by parent heses, expressions are eval uated

left-to-right; there is no operator precedence. 1In the case of certain
requests, an initial + or - is stripped and interpreted as an increnent or
decrenent indicator respectively. |If a value has a default scale, you

must attach the desired scale indicator to every nunmber in an expression

for which the desired and default scaling differ. For exanple, if the

nunber register x contains 2 and the current point size is 10, then:
(4. 251 +\ nxP+3) / 2u

sets the line length to half the sumof 4.25 inches + 2 picas + 30 points.
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2.8.2.6 Request Nunber-Handling

Cenerally, the formatter ignores an unreasonably | ong nunerical input or
truncates it to a reasonable value. Mst requests expect to set

paraneters to non-negative val ues; exceptions are .ch, .if, .nr, .sp, and
.wh. The followi ng requests restore the previous paraneter value if you

do not provide a parameter with them .ft, .in, .II, .ls, .It, .po, .ps,
and .vs.
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2.8.3 Fonts
The troff formatter and the CJ A/ T typesetter allow four different fonts to

be used at any one tinme. Normally three fonts (Roman, italic, and bol d)
and one col l ection of special characters are permanently nounted:

Font Exampl e

Rorman abcdef ghi j kIl mopqgr st uvwxyz ABCDEFCGH JKLMNOPQRSTUVWKYZ 0123456789
Italic abcdef ghi j kIl mopqgr st uvwxyz ABCDEFCGH JKLMNOPQRSTUVWKYZ 0123456789
Bol d abcdef ghi j kIl mopqgr st uvwxyz ABCDEFCGH JKLMNOPQRSTUVWKYZ 0123456789

troff was designed with the assunption that Times Roman, Tinmes Italic, and
Times Roman Bold fonts are the fonts that are nmounted on the typesetter.

Subt opi cs

2.8.3.1 Font Selection and Control
2.8.3.2 Enphasi zed Print

2.8.3.3 Type Size
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2.8.3.1 Font Selection and Control

The troff .ft (font) request selects the font to use:
.ft [fontchar]

wher e:

fontchar Effect of fontchar

.ft B Sets the selected font to bold.
o Sets the selected font to italic.
ft P Sets the selected font to the |ast previously selected font.

The P is the default if a paraneter fontchar is not given.

ft R Sets the selected font to Roman. troff fornmats for Roman font
unl ess told ot herw se.

ft S Sets the selected font to a special font.

You can change fonts in other ways. For instance, the underline request,
.ul, is interpreted by troff as a request to italicize. .ul causes the
next input line to print initalics. .ul 5 causes the next five input
lines to be printed initalics. The sixth line and those follow ng woul d
be printed in whatever font was in effect before the ,ul request.

You can al so change fonts within a [ine or word with the escape request
\f. (A backslash is used to prefix all escape requests.) For exanpl e:

\fBBol d\flface\fR text.
produces the foll ow ng:

Bol df ace text.

To do this so the previous font is left undisturbed (a good practice),
insert extra \fP requests, |like this:

\fBBold\fP\flface\fP\fR text.\fP

The formatter only renmenbers the i medi ately previous font, so you should
restore the previous font after each change. If you switch from Roman to
bold and then switch directly to italics, selecting previous font (.fP or
.ft) returns you to bold rather than to Roman. (The .ps. and .vs
requests al so react the sane way when used w thout a paraneter.) The
previous font value is stored in the .f (font) register.

Note: The nroff formatter understands font control requests, but it
cannot always use them By default, it underlines when the
selected font is italic.

troff assunmes specific fonts are on a given physical device (typesetter
mount position). The RI BS mmenonic nay hel p you renenber what you are
asking for with an .ft request, since R |, B, and S type sel ections
correspond to physical device positions 1, 2, 3, and 4 respectively. You
wWill need to renenber this if you nount sone special type on a physical
device. For instance, you may want to print a docunment in Helvetica font,
wi t hout giving up Roman font:
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.fp 3 H

This instructs the typesetter to nount Helvetica font on position 3.
(Appropriate .fp requests should appear at the begi nning of your docunent
if you do not use the standard fonts.) Now when troff sees a request for
an italic type (.ft 1), it causes the typesetter to use the Helvetica
typeface that is | oaded on physical device 3, and not italic.

You can select a font by using font nunbers instead of nanes; for exanple,
\f3 and .ft 3 and .ft B all tell the typesetter to use whatever font is
nmounted at position three. |If you will be printing a docunent in
different fonts at different tines, you may prefer to select fonts by
devi ce nunber.
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2.8.3.2 Enphasi zed Print

There is a way to create artificial bold fonts by overstriking letters,
printing each one twice with a slight offset; the effect is known as
enphasi zed print. This is useful if you need to put some particular font
on device three or if you want to put several different types in bold face
in the same docunent. The advantage is that you can match any sel ected
type in a docunment with a correspondi ng bol df ace type; the di sadvantage is
that the artificial boldface type does not | ook as crisp or proportionally
correct as a true boldface type. You can also create a very heavy print
by enphasi zing a bold type face.
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2.8.3.3 Type Size

The troff request .ps sets point size. nroff ignores this request. One
point is 1/72 inch, so 6-point characters are at nost 1/12 inch high, and
36-point characters are no taller than a half inch. There are 15 point
sizes that troff normally supports: 6, 7, 8, 9, 10, 11, 12, 14, 16, 18,
20, 22, 24, 28, and 36.

If you give a nunber after .ps that is not a recognized size, it is
rounded up to the next valid value, to a maxi mumof 36 for nost fonts. |If
you give .ps with no follow ng value, troff returns to the previous set
size. troff assunes an initial point size of 10. Mst docunents are set
in 9 to 12 point type, with 10 and 11 point type being nbst common. You
can change the point size in the mddle of a line or even a word with the
escape request \s. \s should be followed by a | egal point size; \sO
causes the size to revert to its previous value. For exanple:

\s8troff drives a \s6phototypesetter

results in:

troff drives a phototypesetter

Note: A conpound request |ike \s1011 is interpreted by troff as a size 10
character followed by size 11 when the selected type sizes are
recogni zed by troff but not otherwi se. Be cautious with conpound
constructions.

Rel ati ve size changes are very useful. A request of the form

\s-2... (intervening text) ...\s+2
tenporarily decreases whatever the current type size is by 2 points, then
restores it. Relative size changes have the advantage because size

difference is independent of the starting size of the document. Such
differential requests are relevant even when the docunent on the whole is
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reformatted to a different type size, such as changi ng the base type size
from 10 point to 12 point. A relative change request is restricted to a
single digit value; therefore, a 9 point differential is the |argest you
can set.

The . ps request given w thout a paraneter causes the point size to revert
to the previous setting.

The current point size is stored in the .s register.
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2.8.4 Special Characters

Speci al characters have four-character names beginning with \(, and they
can be inserted anywhere on an input |ine. For exanple:

\(14 + \ (12 =\ (34
produces:
1/4 + 1/2 = 3/4.
In particular, Geek letters are of the form\(*x or \(xx where x is a
capitalized or lowercase letter in the nodern al phabet that represents a
G eek character. For exanple:

V(*S(\(*a\ (mu\ (*b) \(-> \(if

is interpreted by troff as follows:

troff troff

I nput Qut put
\(*S &Si ga.

( (

\(*a &al pha.

\ (mu |

\(*b 3

) )

\(->

V(i f & nfinity.

The result |ooks |ike this:
&Si gma. (&al pha. | B) & nfinity.

Using the eqn preprocessor (see Chapter 9, "Formatting Mathematics" in
topic 2.9), you can achieve the sane effect with the input:

SIGVA ( alpha tines beta ) -> inf

Not e: Each four-character escape request is a single character as far as
the formatter is concerned.

Subt opi cs

2.8.4.1 Overstriking Requests

2.8.4.2 Zero-Wdth Characters

2.8.4.3 Equation Construction Characters and Vertical Assenbly
2.8.4.4 Line Drawi ng and Underlini ng
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2.8.4.1 Overstriking Requests

The formatter constructs some synbols by overstriking characters. You can
automatically cause centered overstriking of up to nine characters at a
time using the formatter \o (overstrike) escape request, for exanple:

\o'string'

The characters in string are overprinted with centers aligned; the total
character width is that of the wi dest character in string. The string of
characters should not contain |ocal notion.

The character following the \o request (in this case ') is taken to be the
delimter. The character ' is used as the delimter in exanples
t hr oughout this book.

| Copyright IBM Corp. 1985, 1991
2841-1



Text Formatting Guide
Zero-Width Characters

2.8.4.2 Zero-Wdth Characters

You can produce left-aligned overstruck combi nations using the \z
(zero-wi dth character) escape request:

\ zchar

\z marks the current |ocation, outputs the follow ng char, and returns to
t he marked | ocati on.
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2.8.4.3 Equation Construction Characters and Vertical Assenbly

The troff formatter uses the special mathematical font to et you assenble
| arge formul ae, including | arge square brackets, braces, and continuous
vertical and horizontal lines, as well as including any defined characters
of any avail able character set. The nroff formatter al so recogni zes the
requests for the special nmathematical font and creates output that
sinmulates troff output; the resulting appearance is output

devi ce- dependent .

The special mathematical font contains a nunber of bracket construction
pi eces that you can conbine into various |arge output constructions.
These pieces are designed to | et you construct conplex mathematic
formul ae. You can assenble characters vertically with the \b (bracket)
escape request:

\b'string'
The characters in string are built up vertically, with the first character
on top and the last at the bottom The characters are vertically spaced
by 1 emspacing and the total pile is centered (in troff) half an em above
the current baseline (half a line above, in nroff). For exanple:
\b"\(lc\(If"E\|[\b"\(rc\(rf"\x"'-0.5m \x"0.5n

produces:

left | bracket 'E right rbracket
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2.8.4.4 Line Drawi ng and Underlining

The formatter provides a facility for drawi ng horizontal and vertica
lines of arbitrary length with arbitrary characters. \|'1li' draws a line

1inch long, like this: ------ . The length can be followed by the
character to use if the _ character is inappropriate; \['0.5i.' draws a
half-inch line of dots: .......... The construction \L is entirely
anal ogous, except that it draws a vertical line instead of horizontal

For exanple, \L'3v' produces:

The \| (line draw) escape request assenbles a horizontal string of a
specified character (char) by repeating the character the nunber of tines
necessary to fill the specified distance (hval):

\'I"val char'

The character char is repeated fromthe current |ocation to the right for
a distance val. |If char | ooks Iike a continuation of an expression for
num You can insulate it fromval with a \& (zero-width space). |If char
is not specified, the baseline-rule character is used in troff; nroff uses
an underscore character as an equivalent. |If val is negative, a backward
hori zontal motion of val is nmade before drawing the string to the right.
Any space resulting fromval/(size of char) having a remainder is put at
the beginning (left end) of the string. |In the case of troff characters
that are designed to be connected, such as the _ (baseline-rule),
(underscore) and root-en ((-)), the renmainder space is filled by
over | appi ng.

If val is less than the width of char, a single char is centered a
di stance val right of current position. As an exanple, you can define a
macro to underscore a string:
.de us
WSV O\ (ul?
whi ch coul d be used so that
.us "underlined words"
yi el ds:
underl i ned words
You can define a macro to draw a box around a string:
. de bx
\(br\ NSV N (brN T OV (rn" N1 | O\ (ul
Wth the preceding definition, this request:
bx v
gi ves you:
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+---+
I I

I |

+---+

The \L (vertical line) escape request draws a vertical string consisting
of a character stacked vertically one emapart in troff (one line apart in
nroff). In troff, the characters are overlapped, if necessary, to forma
specified length of continuous line, just as are horizontal |ine draw

characters. The request is made in this form
\L' val char

If you do not specify char, the default character is the box rule
character |, specified by the escape request \(br. Another character
suitable to produce vertical lines is the | called by the \(bv (bold
vertical) escape request. The line is begun without any initial notion
relative to the current base line. A positive val value specifies a line
drawn downward. A negative val specifies a line drawn upward. After the
line is drawn, no conpensating notions are nade; the new baseline is at
the end of the drawn line. |If you specify a char that is not a full emin
hei ght, there can be a space between the characters as drawn. There wl|
be spaces between nroff characters in any case (unless a box rule
character is part of the recognized character set) as a line is |onger
than 1 emvertically.

The nroff formatter automatically underlines characters in the underline
font you can specify with the ,uf (underline font) escape request. This
is normally set for position 2, what would typically be Tines Italic in
troff. In addition to the .ft and \ffont, the underline font is selected
by the .ul and .cu requests. Underlining is limted to an out put

devi ce- dependent set of reasonabl e characters.

You can use horizontal and vertical |ine drawi ng requests in combination
to produce | arge boxes. The zero-width box rule and the half em w de
underscore were designed to formcorners (troff) when using 1 emvertica
spaci ngs. For exanple, the nacro:

.de eb

.Sp -1 \"conpensate for next automatic base-line spacing

. nf \"avoid possibly overflowi ng word buffer

\h'-.5n"\L" or\\

nau-1'\21'\\n(.lu+ln\ (ul *\L" -or\\nau+1'\1' orOu-.5n\ (ul"’ \"draw box
i

draws a box around some text that has its beginning vertical place saved
in nunber register a using the request .nk a.
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2.8.5 Line Filling, Adjusting, and Centering

Normal ly, the formatter collects words frominput text |ines and assenbl es
theminto a single output text Iine until some word does not fit (not
enough roomis left for it on the line). It then attenpts to hyphenate
the word in an effort to fill as much of the output |ine as possible with
text. Then, it expands spaces between words to spread the line to the
current line length m nus any current indent.

The formatter assunes that an input text line ending with a peri od,
qguestion mark, or exclamation mark is the end of a sentence; the formatter

adds an additional space character to output automatically during filling.
Mul tiple interword space characters found in the input are retained,
except for trailing spaces (spaces at the end of a line). |Initial spaces

cause a break and are retained for output.

When filling is in effect, a word with an inbedded or attached \p receives
a break at the end of the word; the resulting output line is expanded
(spread out) to fill the current line length. You can control or prevent
filling, adjustnment, and hyphenati on.

You can cause a text input line that happens to begin with a contro
character to be treated as input text by prefacing it with the nonprinting
\& (zero-width filler) escape request. Another way to keep |lines that
appear to be requests frombeing treated as such is to specify out put
transl ati on of sonme conveni ent character into the control character using
the .tr request.

Subt opi cs
2.8.5.1 Hyphenation and Fil
2 Text Adj ust nent

I nterrupted Text

2.8.5.
2.8.5.3
2.8.5.4 Centered Text Lines
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2.8.5.1 Hyphenation and Fil

The formatter has an automati c hyphenation feature. You can sel ect
whether it is switched off or on; it is initially off. The .hy request
sets hyphenation, and you can set several variables. You can specify an
exception word |list to be used and a hyphenati on escape request that is

i mbedded in a word to specify desired hyphenation points. (The escape
request does not appear in output.) You can prefix a word with the
hyphenati on escape request to cause automati c hyphenation to be suppressed
for the word

The formatter only considers words that consist of a central al phabetic
string surrounded by (usually null) nonal phabetic strings as candi dates
for automatic
hyphenati on.
Note: Words that are input containing hyphens (mnuses), em dashes
( \'(em), or hyphenation indicator characters are always subject to
splitting after those characters, regardl ess of whether or not
aut omati ¢ hyphenation is sel ected.
Hyphenation is turned on or set with the .hy (hyphenation) request:
.hy [nuni
Hyphenation is off when num equals zero; numcan be 0 or 1, or 2, 4, 8,
or a sumof a conbination of nunbers 2, 4, and 8. If numis greater than
0, automatic hyphenation is on. If pumis:
0 1, automatic hyphenation is turned on

O 2, last lines (lines that cause a trap, as when bottom of - page i
reached) are not hyphenat ed.

O 4, the last two characters of a word are not split off. (For exanple
a hyphenation |ike "Bron-te" would not occur.)

O 6, the results are as if both 2 and 4 are set

0 8, the first two characters of a word are not split off. (Fo
exanmple, "ot-her". would not occur.)

O 10, the results are as if both 2 and 8 are set
O 12, the results are as if both 4 and 8 are set
O 14, the results are as if 2, 4, and 8 are set

A .nh (no hyphenation) request also turns hyphenation off and is the
equi val ent of the request .hy O.

You can sel ect the hyphenation token formusing the . hc (hyphenation
character) request:

.hc [string]
By default, string is \%

The exception word list is a brief list of words that you can specify to
be hyphenated in a particular way, or not at all. The total |ength of the
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list cannot exceed 128 characters. The .hw (hyphenate words) request is
of the form

. hw [ wor d]
Each word is a word including no hyphens if you wish it to always appear
unhyphenated or including an ASCII hyphen (m nus) character (not the
hyphen escape request) at each acceptabl e hyphenation point in the word.

The formatter examnes the list for word after each suffix stripping.

The .fi fill request sets fill on by storing a value of 1 (the default
value) in the .u nunber register. A value of O in the .u register sets
fill off. You can turn fill off with a .nf (no fill) request, which turns
off both fill and adjust functions (see "Text Adjustnment” in

topic 2.8.5.2).
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2.8.5.2 Text Adjustment

A word is any string of characters delimted by the space character or the
begi nning or end of the input line. Any adjacent pair of words that nust
be kept l|inked together (neither split across output |ines nor spread
apart in the adjustment process) can be tied together by separating them
wi th the backsl ash-space (\ ) constant space character. The adjusted
word spacings are uniformin troff, and you can set the mninmuminterword
spacing with the .ss request:

.SS num
The numis the m ninmum character space in 36ths of an em The nroff
formatter ignores this request; inter-word spacing is often not uniform
because nmany printers do not support fractional spaces for line
adj ust nent .
You can set line adjustnment with the .ad (adjust) request. When fill nobde
is not on, adjustnment is deferred until fill node is turned on. You can
use this request to set the type of adjustnent perforned:

.ad [char]

The char can be omtted, which nmeans no change occurs in the type of
adjustnment. The char can be:

char Effect of char
b Adj usts both nmargins
c Centers

I Adjusts left margin only

n Adj usts both nmargins
r Adjusts right margin only.
num A num value taken fromthe .j register to restore the previous

adj ust ment node.
You can turn adjustnent off with the .na (no adjust) request.
Adj ust nent does not take place in the troff constant space node. Constant

space node is selected with the .cs (constant space) request, which has no
effect in nroff.
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2.8.5.3 Interrupted Text

If line filling is off, you can force a line to be filled with additional
text by using a \c request as the last entry on the line. This causes the
formatter to consider the next Iine as a continuation of the previous
line. Simlarly, you can interrupt a line of filled text by interrupting
a word (and line) with \c; the next encountered text is taken as a

continuation of the interrupted word. [If an intervening control |ine
causes a break, any partial line is forced out along with any parti al
wor d.
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2.8.5.4 Centered Text Lines

You can cause a line or lines to be centered using the .ce (centering)
request.

.ce [ nun

where numis a positive nunber or zero that indicates the nunber of
following lines to center. The default numis 1, causing only the
followng line to be centered. (.ce causes a break for each centered
input line.) A numof 0 causes the centering counter to be cleared, and
following lines are not centered. If an input line is too long to center
it is left unadjusted.
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2.8.6 Spacing

There are a nunmber of requests that control horizontal and vertica
spacing within a docunent.

Subt opi cs
2.8.6.1 Inserting Vertical Space
2.8.6.2 Reserving Bl ock Space
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2.8.6.1 Inserting Vertical Space

The troff request .sp is used to insert extra vertical space. If you
follow the request with no value, troff assunes a value of one unit of
vertical space. (Vertical space is initially set by the formatter as type
size plus 2 points and is a value stored in the .v register.) Usually you
will want to insert vertical space in lines (or decimal fractions of
lines), because the inserted space will then remain in relation to the
vertical space setting. However, you can set spacing in terns of
centineters, inches, points, picas, and other units of measure. This is
useful if you nust reserve vertical space of a guaranteed size for
inserting artwork, for instance.

To set the vertical space you need, follow .sp with a nuneric value and
the appropriate character indicating the unit of measurement. Sone sanple
settings:

Exanpl e Description

.Sp 2i Sets two inches of vertical space.

.Sp 2p Sets two points of vertical space.

.Sp 2v Sets two lines (two tines whatever the .v register is set to).
.sp 2 Sets two |ines.

.sp 1.5i Sets a space of 1.5 inches.

The default measurenent unit is vertical spaces, v. troff understands
common decimal fractions in nost places you mght specify nuneric val ues.
You can use the sane scale factors after .vs to define |line spacing and
W th nmost requests that deal w th physical dinensions.

Note: All size nunbers are converted to nmachine units, which are 1/432
inch (1/6 point) horizontally and 1/144 inch (a half point)
vertically in troff. For npbst purposes, this is enough resolution
that you do not have to worry about the accuracy of the
representation. |If you need maxi mum precision of placenent, you
can specify machine units, with the u character follow ng the
val ue. Just renenber that nachine units are three tines |arger
vertically than horizontally. It is easier to conceptualize in a
famliar unit of neasure and allow the formatter to nmake the
conver si on.

In nroff, the machine unit is set dependent on the out put
resolution of the printer. GCenerally, nroff uses vertical spacing
2 points greater than type size and ignores .vs requests. nroff
uses lines and treats a line as 2 vertical spaces.
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2.8.6.2 Reserving Bl ock Space

You can reserve a block of vertical space that cannot be divided by a page
break using the .sv (save) request. This request otherw se works |like the
.sp request, but you can only give a positive nunber as a value, and .sv
does not cause a break.

You can set a trap to reserve a needed anount of vertical space for sone
pur pose, using the .ne (need) request:

. ne val

By default the val is 1v. |If the vertical space needed cannot be
accommpdat ed on the current page, a page break is perforned.
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2.8.7 Margin Character and Line Nunbering

The .nc (margin character) request causes the formatter to place a
specified character at a specified distance fromthe right margin of each
(nonenpty) text line, other than a title line generated by the . t|
request:

.nmc [char] [val]

The initial val is 0.2i (2/10 inch) in nroff and Im (1 em) in troff. Wen
val is not given, the previous val is used. |If an output line is too

| ong, as can occur when line fill is off, the char is appended to the
line. The margin character is turned off by using the margi n character
request with a null char ( "" ) or by specifying no paraneters to the
request. This formatter feature is useful for such things as making
revision bars.

You can sel ect automati c sequence nunbering of output lines with the . nm
(nunmber-line) request. The formof a |ine nunbering request is:

.nm[linval [multnum[znum [inun]]]
wher e:

O Jlinval is an absolute Iine value if unsigned or a value relative to
the current line value if signed.

O multnumis a nultiplier. Each line that is a nultiple of the val ue of
mul tnum receives a printed |ine nunber. Qher |ine nunbers are
suppr essed.

O znumis the nunmber of digit-spaces (spaces the width of a 0 (zero)
character in the current font) to separate the text fromthe |ine
nunber .

O inumis the nunber of digit-spaces to indent fromthe current offset
for the line nunber.

The default val ues are:

0 Line nunbering node is off

0 Use current |ine nunber plus one for next output line. (Wen .nmis
first set, the initial line nunber is zero.)

O Nunber each line. (Each line is a nmultiple of one.

0 Separate text fromthe |line nunber by a digit-space

O Indent the |ine nunmber fromthe current offset by zero digit-spaces

If you call .nmwith no parameters, |ine nunbering is turned off; the
default occurs for each paraneter not given.

Li ne nunbers are three digits wide, padded on the left by digit-spaces for
line nunbers that are snaller than three digits. The text lines are thus
of fset by the default width of four digit-spaces (three digits plus the
default one digit-space separation), but they retain their line |ength.
You can reduce the Iine length to keep the right margin aligned with a
preceding right margin. For exanmple, to reduce line Iength by four

di git-spaces, use the request:

\'w 0000' u

You can tenporarily suspend |line nunbering with the .nn (no nunber)
request:
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.nn [ num
The numis the nunmber of lines for which you suppress |line nunbering. |If
not specified, the default is 1. You can also followan .nmwth a |ater
.nm +0 to prevent the current |ine nunber from being incremented. If you

enter a non-nuneric character for a parameter of .nm it is treated as a
nul | -val ue parameter. For instance:

.nm +5 5 x 3

turns on line nunbering, with the Iine nunber of the next output line to
be 5 greater than the last nunbered |line, with Iine nunbers that are
multiples of 5 printed, with spacing between nunbers and text unchanged,
and with the nunber indent fromoffset set to 3.

Bl ank |ines, other vertical spaces, and lines generated by .tl requests
are not nunbered.

| Copyright IBM Corp. 1985, 1991
2.8.7-2



Text Formatting Guide
Strings and Macros

2.8.8 Strings and Macros

A macro is a naned set of arbitrary lines that you can invoke by name or
with a trap. A string is a named string of characters, not including a
new | i ne character, that you can call by nanme at any point. A nmacro can
contain any mixture of text and requests to the formatter. 1Inits
sinmplest form a macro contains only a string. You can call strings
simply by giving a defined string nane, but strings can al so be handl ed by
norrmal macros (with or without requests).

Requests, macros, and string nanmes share the sane nanme |list. Macros and
string nanes can be one or two characters | ong and can repl ace previously
defined requests, macros, or strings. You can rename any of these
entities with .rn (renane) request or renove it with .rm (renove) request.
You can create macros with the . de (define) macro and .di (diversion)
macro, and append to themusing the .am (anmend) request and the .da
(divert append) request; .di and .da cause normal output to be stored in a
macro. Strings are nanmed by the .ds (define string) request, and a string
regi ster holds the string. You can append to a string using the .as
(append string) request. A macro is called in the sane way as a request;
a control line beginning with a period and a two-digit nmacro forma macro
call. The rermainder of the line can contain up to nine paraneters. The
contents of string registers of the formx and xx are inserted in text at
any desired point with \*x and \*(xx escape sequences respectively. You
can nest string nanes, escape requests, and nacro calls wi thin nacros.

Subt opi cs

2.8.8.1 Defining Strings

2 Defining Sinple Macros

3 Defining Macros with Paraneters
4 Using Macros with Paraneters
5

2.8.8.
2.8.8.
2.8.8.
2.8.8.5 Copy Mbde Input Interpretation
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2.8.8.1 Defining Strings

You can define strings using the .ds (define string) request. Defined
strings give you a convenient nethod of inserting strings in text or
handl i ng variable strings w thin nmacros.

Suppose you are witing a paper containing a | arge nunmber of occurrences
of a degree mark over a letter A Entering:

\o' A\ (de'

for each occurrence would be tedious. You can instead store an arbitrary
collection of text in a string register and thereafter use the string name
as a synbol for its contents. The formatter converts the nane into the
defined string for output. The request |ine:

.ds | Vo' A\ (de

defines the string \o' A\(de' to a string register naned |. Each tine
appears subsequently in text, the character Ais printed at output.

To get Angstrom (given the above value in the string register |), you can
enter:

\*| ngstrom

If a string nmust begin with blanks, define a string as:

.ds xx character string with | eadi ng bl anks

where xx is a two-character string name that represents the character
string follow ng the double quote. The double quote signals the beginning
of the definition, and there is no trailing quote; the end of the line
termnates the string

A defined string can actually be several lines long; if the formatter
encounters a backslash (\) at the end of any line, it treats the foll ow ng
line as a continuation of the current one. For exanple:

.ds pr "Photographic reproduction by perm ssion of the \
artist.

stores the string Photographic reproduction by perm ssion of the artist.
to a string register, pr, which you can insert in text with the escape
request:

\*(pr

You can define strings in terns of other strings or even in terns of
t hensel ves.
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2.8.8.2 Defining Sinple Macros

Suppose you want each paragraph to start in exactly the same way, with a
space and a two emtenporary indent. You will need a request sequence at
the start of each paragraph |ike:

. Sp \"skip (1 Iine)
Lt +2m \"indent tenporarily (1 line) 2 enms from of fset

\" is a formatter request that causes the rest of the line to be ignored.
It is used to add renmarks to input.

To save typing, you can use one short request like .PP that will be
interpreted by the formatter exactly as:

. Sp
.t +2m

.PP is a nacro. You can use the nmultiline .de (define nmacro) request to
define . PP:

.de PP \"define a nacro PP
. Sp
Lt +2m
\"end definition of nmacro

.PP is a good nane for a paragraph macro, and using uppercase nakes it
less likely that you will use a nanme that is already a defined formatter
request. (See "User-Definable Names" in topic 2.7.11.3 for a guide to
usi ng nacro names.)

The definition of PP has to precede its first use. The formatter ignores
undefined nmacros. Nanes are restricted to one or two characters preceded
by a dot (period) or sonetines by an apostrophe (see "Requests That Cause
Breaks" in topic 2.8.15.4).

Not only do macros save typing, but they make | ater changes much easier
Suppose you deci de that the paragraph indent is too small, the vertica
space is nuch too big, and Roman font should be forced. Instead of
changi ng t he whol e docunment, you only need to redefine .PP to sonething
I'ike:

.de PP \"defi ne paragraph nmacro
.Sp 2p
Lti +3m
t R
\"end (re)definition of macro

As anot her exanpl e of macros, consider these two, which start and end a
bl ock of offset, unfilled text:

.de BS \" start indented bl ock

. Sp

. nf

.in +0. 3i

.de BE \" end indented bl ock
. Sp

Cfi

.in -0.3i
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Now you can surround text I|ike:

Copy to

Lady Marie Antoinette
Louis XV, Roi

Scarl et Pinpernel, Esg.

by the macros .BS and .BE, and it will conme out as it did in the preceding
exanple. Notice that the preceding exanple is indented by .in +0. 3i
instead of .in 0.3i, which allows you to nest uses of .BS and .BE to get

bl ocks within blocks. |If you later decide that the indent should be 0.5i
(half inch), then sinply change the definitions of .BS and .BE, not the
whol e text.

Note: The BS and BE nacros are already defined in the nenorandum nmacr os,
and others in this chapter are also. |If you define nmacros using
.de (or strings using .ds), your definition replaces any previous
definition by that |abel, such as those defined by a called nacro
package.

To undefine a macro, sinply give the .de request followed by the nane of
the macro on the first request line followed with the closing .. line.
You can al so renove it using the .rm (renobve) nacro.
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2.8.8.3 Defining Macros with Paraneters
You can define and repeatedly use macros by followi ng two rul es:

1. Wien you define the macro, construct it so certain parts of it are
provi ded as paraneters when the macro is call ed.

2. Assure that the needed paraneters are provided when the macro is
cal | ed.

This exanpl e defines a nmacro of the nanme .SMthat causes troff to print
sonmething 2 points snmaller than the surroundi ng text:

.de SM \"define SM

\s-2\\$1\s+2 \"shrink the \\$1 string

.. \"end macro definition
Wthin a macro definition, the escape sequence \\$numrefers to the nunth
string that the nacro was called with. Thus, \\$1 is the string to be
placed in a smaller point size when .SMis called.

This definition of .SMpernmts optional second and third string paraneters
that are printed in the normal size. For exanple:

.de SM
VA $3\s- 2\ \ $1\ s+2\\ $2
Strings that are not provided when the macro is called are treated as
enpty strings:
. SM BLACK BASS
produces:
BLACKBASS
.SM FISH NG ) (
produces:

(FI SH NG

Trailing punctuation is nuch nore conmon than | eading, so nmacro paraneters
are designed to place the little-used third paraneter first on output.

The .$ nunber register holds the nunber of paraneters a macro is called
Wit h.

The following macro .BD is the one used to select the bold Roman text that
is used for utility names and troff request nanmes in text. |t conbines
hori zontal notions, width conmputations, and paraneter rearrangenent:

.de BD
VRANVEANFINNSIVh -\ W AN\ S u+2u' \\ $1\ P\ $2
The \h and \w requests do not need an extra backsl ash, as di scussed

previously. The \& is there in case the paraneter begins with a peri od.

Two backsl ashes are used with the \\$n requests, to protect one of them

| Copyright IBM Corp. 1985, 1991
2883-1



Text Formatting Guide
Defining Macros with Parameters
when the macro is being defined. Perhaps a second exanple will nmake this
clearer. Consider a nmacro called .SH that produces section headings with
the sections nunbered automatically and the title in bold in a smaller
size. The formof use is:

.SH "Section title ..."
(I'f the paraneter to a nacro is to contain blanks, then it nust be
encl osed by double quotes. This is unlike a string, where only one
| eading quote is permtted.)

This is the definition of the . SH macro:

.nr SH O \" initialize section nunber 0 in nunber register SH
.de SH \"define SH macro

.sp 0.3i \"nove down 3/10 inch

.ft B \"set font to bold

.nr SH \\ n(SH+1) \'" increnment nunber

.ps \\n(PS-1) \" decrease PS

\\n(SH \\$1 \'" nunber. title

. ps \\n(PS \" restore PS

.sp 0.3i \"nove down 3/10 inch

ft R \"set font to Roman

The section nunber kept in number register SHis increnented just before
each use

The preceding definition uses \n(SH instead of \n(PS. Qherw se, the
formatter will get the value of the register at the tinme the macro is
defined, not at the time it is used. Simlarly, by using \\n(PS, the
point size is taken at the tine the macro is called. For an exanple that
does not invol ve nunbers, see topic 2.8.14. 3.

There is a request that defines macros that discard input; it is the .ig
(ignore) request:

.19 [charlchar 2]

It works exactly |ike the define request, .de, but the nmacro input is read
in copy node (see "Copy Mdde Input Interpretation” in topic 2.8.8.5) and
then di scarded. Any auto-incremented registers that are used are
affected. The two char characters, if given, are the characters that end
the definition of the nacro and are by default period characters ( .. ).
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2.8.8.4 Using Macros with Paraneters

You can invoke a macro with up to nine paraneters on the same line. |If
the desired paraneters do not fit on a line, you can use a conceal ed
new | i ne (backsl ash-new ine) to continue input on the next line. The
paraneter separator is the space character, and you can encl ose paraneters
in double quotes to inbed space characters in paraneters. A pair of
doubl e- quot es i nbedded i n doubl e-quoted paraneters is interpreted as one
doubl e- quot e character

When you invoke a macro, the input level is "pushed down" and any
paraneters available at the previous level are not read until the new

| evel is conpletely read and the previous level is restored. You can read
the macro parameters at any point within the macro using \$num which
interprets the nunth paraneter (1=N=9) into the current level. |If the
cal |l ed paraneter does not exist, a null string results. For example, the
macro xx can be defined bhy:

. de xx \"begin definition
Today is \\$1 the \\$2.
.. \"end definition

and cal |l ed by:

. XX Monday 14t h.
to produce the text:
Today is Monday the 14th.

Note that the \'$ was guarded in the definition with a prefixed \. The
nunber of currently available paranmeters is held in the .$ register.

Because string calls are inplenented as an input-|evel push down, no
paraneters are available fromwi thin a string. No paraneters are
avail able at the top (non-macro) level or within a trap-called nacro.

I'n copy node, the formatter copies paraneters onto a stack where they are
avail able for reference. This nechanism does not |let a paraneter contain
a direct reference to a long string (converted when the paraneter is
copied to the stack); you should conceal escape requests with an extra\ to
del ay conversion until the paraneter is referenced.
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2.8.8.5 Copy Mbde I nput Interpretation

During the definition and extension of escape requests and macros (not by
diversion), the formatter reads the input in copy node. The input is
copied without interpretation except that:

The contents of nunber registers indicated by \n are extracted.
Strings indicated by \* are replaced by strings that are the contents
of string registers.

Paraneters indicated by \$ are interpreted.

Conceal ed new-lines indicated by \(newline) are elimnated.
Conments indicated by \" are not read.

\t is interpreted as ASCI| horizontal tab.

\ais interpreted as an SCH | eader character (see "Tabs and Leaders”
intopic 2.8.16.2.2).

\\ and \e are interpreted as \.

\. isinterpreted as "." (a period.).

Ooogoodg OO

OO

Paddi ng the above synmbols with an additional backslash prefix causes them
to be passed through to the next level uninterpreted. (A backslash is
stripped away at each pass through a formatter or preformatter.) This
wor ks because \\ is converted to \. For exanple: \\n is read as \n and
is interpreted as a nunber register indicator when the nacro or escape
request is reread.
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2.8.9 Nunber Registers and Arithnetic

Nunber registers, like strings and macros, are useful in setting up a
docunment so it is easy to change later. They also serve for any sort of
arithnetic conmputation. As strings have escape requests, nunber registers
have one- or two-character nanes you can reference in a line using a \n or
\n( prefix. They are set by the .nr (nunber register) request.

The formatter keeps a set of predefined nunmber registers, among themare %
for the current page nunber; nl for the current vertical position on the
page; dy, no and yr for the current day, nonth and year, respectively; and
.s and .f for the current type size and font.

You can use a nunber register in conputations |ike any other register, but
some nuneric registers such as .s and .f, cannot be changed directly with
the .nr request.

You can define paraneters in ternms of the values of a handful of nunber
regi sters. Sone paraneters you can control include the point size for
text, the vertical spacing of lines, and line and title lengths. To set
the point size and vertical spacing for the follow ng paragraphs, for
exanpl e:

.nr PS 9 \"point size = 9 (points)
.nr VS 11 \"vertical spacing = 11 (points)

you can define a paragraph macro . PP

.de PP \"set a macro named PP

.ps \\n(PS \"reset point size

.vs \\n(VSp \"reset vertical spacing

ft R \"set font to 1 (Roman)

.sp 0.5v \"nove down half a vertical space
Lti +3m \"indent next line 3 ens

\"end of macro definition

This sets the font to whatever is nounted on the typesetter as font 1 and
the point size and line spacing to whatever values are stored in the
nunber registers PS and VS respectively.

There are two backsl ashes because if only one backslash is used, point
size and vertical spacing are fixed at the tine the nmacro is defined, not
when it is used.

You need to buffer only a few requests with an extra backsl ash:

\n See topic 2.8.9
\* See topic 2.8.8.
8. 8.

c

h

1
\$ See topic 2. 3
\ The backsl ash aracter itself.
Requests such \s, \f, \h, \v, and so on do not need an extra backsl ash,
since they are converted by the typesetter to an internal code inmedi ately

upon bei ng read.

Subt opi cs
2.8.9.1 Nunmber Registers
2.8.9.2 Arithnetic Expressions
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2.8.9.1 Nunber Registers

A variety of predefined nunber registers are available to you as
paraneters. In addition, you can define your own nunber registers.

Nurber regi ster nanes are one or two characters | ong and do not conflict

W th request, macro, or string names. Except for certain predefined
read-only registers, a nunber register can be read, witten, automatically
i ncremented or decrenented, and converted and inserted into the input in a
variety of formats. You can use a nunber register any time nunerica

i nput is expected or desired and in nunerical expressions (see "Numerica
Expressions” in topic 2.8.2.5).

Nunber registers are created and nodi fied using the .nr (nunber register
request), which specifies the name, nunerical value, and the

aut o-increnent size. Registers are also nodified if accessed with an
aut o-i ncrenenti ng escape sequence, \n.

You can undefine a nunber register with the .rr (renove register) request.
The renove register request has the form

.Ir nunreg

where nunreg is the one- or two-character nunber register nane. This
request can cause problens if the register is needed | ater.

If the registers x and xx both contain num and have the auto-increnent
size incnum the foll owi ng access sequences have the effect shown in the
followi ng table:

o s m ot o ot o o e o e e e e e e e e e o e e e e e e e e e e e e e e e e e e mem oo +
| Table 8-2. Access Sequences |
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |

. Escape Sequence | Effect on Register i Interpreted Val ue
S e e |

1\ nx i None i num :
S e e |

b\ n(xx I None . num :
S e e |

I\ n+x i x incremented by incnum | num + i ncnum :
S e e |

I \n-x i x increnmented by incnum | num- incnum :
S e e |

Lo\ n+( xx | x incremented by incnum | num+ incnum |
S e e |

I \n-(xx | xx incremented by incnum | num- incnum :
o m m ot o o e o o e o e e e o e e e e e o e e o e e e e e e e e e e e e e e e e e e e oo +

When read, the nunber register is converted to a value that is decinal
(the default value), decimal with | eading zeros, |owercase Ronan,

upper case Roman, |owercase sequential al phabetic, or uppercase sequenti al
al phabetic according to the fornmat specified by the .af request (see .af
intopic 3.13.4).
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2.8.9.2 Arithnetic Expressions
You can use arithnetic expressions anywhere a nunber is expected:
.nr PS\\n(PS-2 \"subtract 2 fromvalue of PS

Arithnetic expressions can use the arithnmetic operators +, -,*, [/, %

(mod), the relational operators > >= <, <=, = and != (not equal), and
al so parent heses.

The followi ng information provides you with some guidelines for creating
arithnetic expressions:

O Nunber registers hold only integers. Formatter arithnetic use
truncating integer division (like FORTRAN) and does not round off.

O In the absence of parentheses, the formatter evaluates left-to-righ
wi t hout any operator precedence (including relational operators).
Thus, 7*2-4+3/13 evaluates to 1.

0 Although integer division causes truncation, each nunber and its sca
indicator is converted to machine units (1/432 inch horizontal, 1/144
inch vertical for troff) before any arithmetic is done (so 1i/2u
evaluates to 0.5i correctly).

O Nunber registers can occur anywhere in an expression, and sca
indicators like p, i, m and so on can also (but spaces cannot).

O You nust often use the scale indicator u (units, not machine units)
when you woul d not expect it, particularly when the formatter is doing
arithmetic in a context that refers to horizontal or vertica

di mensi ons. For exanple, .1l 7/2i would seemto nmean 3.5 inches, but
actually nmeans 7 ens/2 inches,; when translated into units, it is

truncated to zero. .|| 7i/2 does not translate to 3.5 inches either;
it means 7 inches = 2 ens. The construction .|l 7i/2u does eval uate

to 3.5 inches. A safe rule is to attach a scale indicator to every
nunber, even constants.

O If you do arithnmetic within a .nr request, there is no inplication of
hori zontal or vertical dinension and the default units are "units".
In this context, the requests 7i/2 and 7i/2u nean the sane thing. A
sanpl e request conpari son

.nr Il 7i/2. \"seven inches divided by two (units)
A1 \\n(lTu \"line length is value of .n register in units

Notice the u units indicator on the .|| request.
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2.8.10 Conditional Tests

The .if (if) request creates a built-in test for a condition. It
recogni zes the following as built-in conditions:

0 CQurrent page nunber is odd

0 CQurrent page nunber is even

O Formatter is troff.

O Formatter is nroff.

o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
| Table 8-3. The forns of an .if request

o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
. Request Form . Interpretation |
e o m e e e e e e e e e e e e e e mam |
i\ .if c inputstring i If condition ¢ is true, (3)

| , accept inputstring as input. (4)
o o m e e e e e e e e e e e e e e e m e n |
. .if !'c inputstring i If condition ¢ is false, (5)

: ! accept inputstring i
e o m e e e e e e e e e e e e e e e m o |
i .1 f numinputstring . If expression numis greater than

: ! 0, accept inputstring. i
o o m e e e e e e e e e e e e e m e e m o |
i .if 'numinputstring | If expression numis less than or |
! . equal to O, accept inputstring.
e o m e e e e e e e e e e e e e e e m o |
. .if 'stringl string2}inputstring . If stringl is identical to |
| | string2, accept inputstring.
o o m e e e e e e e e e e e e e m e e m o |
i .if !'stringl' string2linputstring | If stringl is not identical to |
| | string2, accept inputstring.

o m o o o o o e e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e eemamaoo-o +

If the condition ¢ is true or if the nunber numis greater than zero or if
the strings compare identically (including notions and character size and
font), inputstring is accepted as input.

You can al so test for nunerical expression and string conparison
conditions and for a negation of conditions. You can substitute an .je
(if-else) request for an if request when you also offer a corresponding
el se request for the reverse conditions of the if-else request. The
if-else and el se requests nmust be used as pairs; they can be nested.

An el se request is of the form .el inputstring

The formatter remenbers the preceding if-else request condition and
applies the reverse acceptance condition for the el se request. Here are
sonme exanpl es of conditional input acceptance:

.if e .tl 'Even Page %

The preceding prints a title if the page nunber is even. The follow ng
treats page 1 differently from other pages.

.ie \n%1\ {\
"sp 0.5i
.tl 'Page %'’
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"sp|l.2i\}
.el .sp|2.5i

If you use an if, if-else, or else request without a paraneter, it is
i gnor ed.

(3) cis a character for a defined condition: o for an odd page
condition, e for an even page condition, t for troff
formatter condition, and n for nroff formatter condition.

(4) Spaces between the condition and the begi nni ng of
i nputstring are skipped over. The inputstring can be either
a single input line (text, macro, or whatever) or a nunber of
input lines. If inputstring is larger than one line, the
first line nmust begin with a left delimter \{ and the [|ast
l'ine nmust end with a right delimter \}.

(5) The ! synbol nmeans a negation condition. |If a | precedes
the condition or a nuneric or string conparison, the sense of
the acceptance is reversed; read | as "not".

Subt opi cs

2.8.10.1 Sinple Conditionals
2.8.10.2 Extended Conditionals
2.8.10.3 Conparison Conditionals
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2.8.10.1 Sinple Conditionals

Suppose you wish the .SH nmacro to | eave two extra inches of space just
before Section 1, but nowhere else. One way to do that is to test within
the . SH macro whether the section nunber is 1 and add space if it is. You
can use the .if request to provide the conditional test just before the
heading line is output:

0 f \\n(SH=1 .sp 2i \"section 1 only
The condition after the .if can be any arithnetic or |ogical expression
If the condition is logically true or arithnetically greater than zero,
the rest of the line is treated as input, either text or a request. |If

the condition is false, zero, or a negative nunber, the rest of the line
i s skipped.

You can meke nore than one request for a condition by defining a nacro . S1
and invoking it when the condition is true:

.de S1
\"processing for Section 1 ..

_de SH
if \\n(SHel . S1
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2.8.10.2 Extended Conditionals
You use an extended formof .if to nmake multiple requests:

0 f \\n(SH=1 \{...processing
for Section 1 ...\}

You nust use braces \{ and \} in the positions shown or you will get
unexpected extra lines in your output. The formatter also lets you extend
i f-else constructions.

You can create a negation condition by preceding it with a !; you get the
same effect as above (but less clearly) by:

0 f \\An(sSH>1 . Sl
You can test sone conditions with .jf:

.if e .tl "even page title" \"is this page even..
.if o .tl "odd page title" \"or odd?

You can give facing pages different titles by using this test inside an
appropri ate new page macro. A useful test for some purposes determ nes
whether the formatter is troff or nroff; you can use a different
environnment or typeface conditionally, for instance.

Jif t troff stuff
.if n nroff stuff
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2.8.10. 3 Conparison Conditionals
You can meke string conparisons in an .if statenent:
if 'stringl string2' ...stuff \"truth test for equality
This perforns stuff if stringl is the sane as string2. You can use any
character that is not contained in either string or escape request for

string separation. The escape requests can reference other strings with
\*, paraneters with \'$, and so on.
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2.8.11 D versions

There are numerous occasions in page |ayout when text is stored for a
period of tinme without printing. Footnotes are an obvious exanple: the
text of the footnote often appears in the input well before its actua
out put position. In fact, the place where it is output normally depends
on its size. There nust be a process to exanine the footnote and
determine its size before printing it.

The formatter provides a nmechanismcalled a diversion to do this
processing. Any part of output can be diverted into a nacro instead of
being printed, and then inserted into the input at a convenient tine.

The .di (diversion) request begins a diversion:
.di xy

Al subsequent output is collected into the macro named xy until the
request .di is encountered with no paraneters, thus, ending the diversion.
The processed text is available at any tinme thereafter, sinply by
summoni ng the request diversion nmacro:

.xy \"read the defined diversion macro xy

The vertical size value of the last finished diversionis stored in the
built-in .dn diversion nunber register

As a sinple exanple, suppose we want to inplenent a keep-rel ease
operation, so that material between the requests .KS and .KE is not split
across a page boundary (as for a figure or table). Wen the formatter
reads the .KS (keep start) request, it begins diverting output until it
sees the . KE (keep end) request. It determ nes whether the diverted text
will fit on the remaining space on the page, or whether the text must go
on the next page to keep it intact:

.de KS \" define the start keep

. br \" start fresh |line

.ev 1 \" collect in environnent 1
Cfi \" make it filled text

Ldi XX \" divert it and store in XX
.. \"end of definition of KS

.de KE \" define the end keep

. br \" get last partial line

Ldi \" end the diversion

S0 f \\n(dn>=\\n(.t .bp \"page break if XX doesn't fit
. nf \" return to no-fill of text

. XX \" insert the diverted text

. ev \" return to nornmal environnent

Recal |l that the .nl nunber register is the current position on the output
page. Since output was being diverted, this remains at its val ue when the
di version started; dn represents the anmount of text in the diversion; .t
(another built-in register) is the distance to the next trap, which is at
the bottommargin of the page. |If the diversion is large enough to go
past the trap, the .if is satisfied, and a .bp (begin page) request is
issued. In either case, the diverted output is brought back with the
macro . XX. It is essential to bring it back in no-fill node so the
formatter will do no further processing on it.
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You can divert processed output into a macro for purposes such as footnote
processing or determning the horizontal and vertical size of sone text
for conditional changing of pages or colums. You can set a single
diversion trap at a specified vertical position. The nunber registers dn
and dl respectively contain the vertical and horizontal size of the nost
recently ended diversion. Processed text that is diverted into a nacro
retains the vertical size of each of its lines when reread in no-fill node
regardl ess of the current vertical space value. Constant-spaced or bold
text that is diverted can be reread correctly only if these nodes are
still (or again) in effect at reread tine. One way to assure this is to

i thed the appropriate .cs or .bd requests in the diversion using the
function described under "Transparent Throughput” in topic 2.8.16.3. 3.

Subt opi cs
2.8.11.1 Nesting
2.8.11.2 Traps
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2.8.11.1 Nesting

You can nest diversions (the top nondiversion level is called the 0Oth
di version level), and certain paraneters and registers are associated with

the current diversion |evel. These are:

0 The diversion trap and associ ated nacr

0 No-space nod

O The internally saved marked place (see nk and rt)

0 The current vertical place (held in .d register)

0 The current high-water text base-line (held in .h register)
O The current diversion nane (held in .z register).
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2.8.11.2 Traps

A .wh (when) request tells the formatter to read a macro when a certain
condition is net. The formatter provides three types of trap nmechani sns:

0 Page trap
O Diversion trap
O Input-line-count traps

You can place macro-calling traps at any page position including the top
usi ng the .wh request, and change the position using the .ch request.

Trap positions at or below the bottom of the page have no effect unless
they are noved to within the page or rendered effective by increasing the
page length. You can plant two traps at the sanme position only by first
planting themat different positions and then noving one of the traps.

The first trap planted will conceal the second, unless the first one is
noved. If the first one is returned to its original position, it again
conceal s the second trap. The formatter invokes the macro associated with
a page trap automatically when the vertical size of a line of text reaches
or extends past the trap position. Reaching the bottom of a page springs
the top-of-page trap, if there is a next page. The distance to the next
trap position is held in the .t register. |If there are no traps between
the current position and the bottom of the page, the value in .t is the

di stance to the page bottom For an example of a trap, see "New Page
Trap" in topic 2.8.14.1.1.

You can place a nmacro-calling trap in the current diversion using the .dt
request. The .t register works in a diversion and gives a "large"

di stance value if there is no subsequent trap. Another dt request
redefines the diversion trap; if you give no paraneter for .dt, the trap
is renoved
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2.8.12 Environment Sw tching

You can control a nunber of text processing paraneters together in an

envi ronment that you can switch where appropriate. Environnent parameters
are initialized with default values, and you can switch environnents with
the .ev (environnment) request:

.ev [ nuni

The formatter does environnent sw tching by pushdown; a previous
environnment is stored and can only be returned by using an .ev request.
The initial value of numis 0 and cannot be greater than 2. You can have
up to three environnments, by invoking environment 1 from environnent O,
and environment 2 fromenvironment 1. To recall environment 0 from
environnent 2 (or visa versa), you nust first pass through environnent 1
Col l ected partial lines and words are passed to a new environnent and each
of the requests in the following |ist can be passed to a new environnent.
Everything else is global, such as page-oriented paraneters,

di version-oriented paraneters, nunber registers, and macro and string
definitions.

o m o o o o o m e e o e e e o e o e e e e e e e e e e e e e e e e e e e e e e e e eema—ao-- +
| Table 8-4. Environnentally Controll ed Requests
o o o o o o o o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa o I

|
| . ad | .cc I .ce I .cu I .c2 A PoLft |
[ IS S [ ISR o m e oo - [ ISR Fom e oo - [ IS |
I . hc . . hy Io.in Pt A e A i . 1s |
[ IS S [ ISR o m e oo - [ ISR Fom e oo - [ IS |
Pt I .ntT I .na I .nh I . nf I .nm I nn l
[ IS S [ ISR o m e oo - [ ISR Fom e oo - [ IS |
I . ps | .sSs I .ta I .tc A il | .VsS
: l | l | l | l
I | 1 | 1 | 1 I
1 | 1 | 1 | 1 |
I | 1 | 1 | 1 I
1 | 1 | 1 | 1 |
o m o o o o o m e e o e e e o e o e e e e e e e e e e e e e e e e e e e e e e e e eema—ao-- +

A formatting environment provides a package of settable parameters for
doing text formatting, such as type size, font, line and title |engths,
line-fill on or off, tab stop settings, and partial-line handling
paraneters. The formatter can store three environments you can call to
conveniently handle certain kinds of problens w thout keying in a |arge
nunber of conditional statements. As was nentioned earlier, there is a
potential problemwhen crossing a page boundary: paraneters |ike size and
font for a page title may well be different fromthose in effect in the
text when the page boundary occurs. This titling problemis solved by
processing the main text in one environnment and titles in a separate
environnment, with each environnment containing its own paraneters.

The request .ev numshifts to environment nuni num nmust be 0, 1, or 2.
The initial environnent is 0 when you summon the formatter. The .ev
request given with no paranmeter returns the previous environment.

Envi ronment nanes are maintained in a stack. Therefore, calls for
different environments can be nested and called in explicit sequence.

Most commonly, main text is processed in environment 0, where the
formatter begins. You can nodify the NP (new page) macro to process
titles in environment 1 like this:

.de NP \"define a new page macro
.ev 1 \" shift to environnent one
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It 6i \"now setting environnent paraneters
t R

. ps 10
any other processing ..
. ev \" return to previous environment, saving this one

You can also initialize environment paranmeters outside the . NP macro, but
the nmet hod shown keeps all the processing in one place and is thus easier

to understand and change (assum ng you consistently use environment 1 for
a page header environment).
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2.8.13 Page Control

Page top and bottom margi ns are not automatically provided; norrmally you
define two macros and set page traps for themat vertical positions 0
(top-of -page) and sonme -numfromthe bottom (This area is nore easily
controll ed using the menorandum macros rather than directly using a
formatter. See Chapter 7, "Menorandum Macros.") A pseudo-page transition
onto the first page occurs either when the first break occurs or when the
first nondiverted text processing occurs. You nust prepare the

top-of -page trap before this transition. The followi ng references to the
current diversion nmean that the mechani sm bei ng descri bed works during
both ordinary and diverted output (the forner considered as the top
diversion level). (See "Diversions" in topic 2.8.11.)

The usabl e page width on the CJ AT phototypesetter is about 7.54 inches,
begi nni ng about 1/27 inch fromthe left edge of the 8-inch w de

conti nuous-roll machine paper. The physical limtations on nroff output
are out put - devi ce- dependent.

The text length of the last line output is stored in the .n register, and
text base-line position on the page for this line is stored in the nl
register. The |owest place text appears on the current page is stored as
a value in the .h register.

The . bp (begin page) request breaks the current |line, ejects the current
page and begins a new page, and is of the form

.bp [ xnun
where num if given, is the new page nunber.
You can set output page length using the .pl (page |ength) request:
.pl [#val]
where val is a scaled value (11i default). The current page length is
stored in the .p (page length) nunber register. The nroff formatter uses

page length in ternms of |ines of text.

See "Page Headers and Footers"™ in topic 2.8.14 for further information on
page control features.

Subt opi cs

2.8.13.1 Line Spacing

2.8.13.2 Line Separation
2.8.13.3 Extra Line Separation
2.8.13.4 No Space Mde
2.8.13.5 Line Lengths

2.8.13.6 Margins and | ndents
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2.8.13.1 Line Spacing

You can set the nunber of lines to space using the .Is (line spacing
request):

.S num

The num paraneter is an unsi gned whol e nunber greater than zero. The

nunber of lines skipped is equal to num1. Initial line spacing is set to
1, resulting in single-spaced output (no lines skipped). You can select
doubl e spacing with the ..ls 2 request. The nunber paraneter indicates

t he number of whole lines to allow for each |ine printed.
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2.8.13.2 Line Separation

Anot her factor that determ nes what the typeset text |ooks like is the
spaci ng between lines, which is set independently of the point size.
Vertical spacing is nmeasured fromthe bottomof one line to the bottom of
the next. The request to control vertical spacing is .vs. For running
text, you will generally get pleasing results when you set the vertica
spaci ng roughly 20 percent | arger than the character size. For the
popul ar type sizes, the rule-of-thunb is a vertical spacing two points
larger than the selected typeface. By default, troff uses 10 on 12 type;
that is 10-point type with 12-point vertical spacing:

. ps 10
.Vs 12p

The .vs request without a follow ng value causes troff to revert to the
previous vertical spacing. The vertical spacing value is initialized by
the formatter and held in the .v register. The default value is type size
plus two points.
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2.8.13.3 Extra Line Separation

If a word contains a vertically tall construct requiring the output |ine
containing it to have extra line separation before or after it, you can
use the \x (extra space) request of the form

\ X' nuni

The escape request is inbedded in or attached to the word. In this and

ot her functions having a pair of delimters around their parameter (here
'), you can select an arbitrary delimter, except that it cannot |ook |ike
part of the nunber num (periods, for instance, cannot be used). If numis
negative, the output line containing the word is preceded by num extra
vertical space; if numis positive, the output line containing the word is
foll owed by numextra vertical space. |If successive requests for extra
space in a line apply to the same |line separation, the largest value is
used. The nost recently used post-line extra |line-space is stored in the
.a register.
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2.8.13.4 No Space Mdde

The .ns (no space) request turns on the no space node. This node inhibits
.sp (space) requests and .bp (begin page) requests until a line of output
occurs or the .rs (restore spacing) request is called, returning the
spacing to the previous spaci ng node.
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2.8.13.5 Line Lengths

The troff formatter provides a default line length of 6.5 inches. The
nroff formatter assunes a 65-space line length in 10-point print or a
72-space line length in 12-point print. As with the .sp request, you can
specify length in several scales. To set the line length, use the .||
request, as in .||l 6i, which sets line length to 6 inches.

Note: The maximumline length troff can send to the typesetter is about
7.54 inches.

You can set the indent level with the .in request. The .ce request (see
topic 2.8.15.4) centers text using the line length mnus the indent |evel.

The current line length is stored in the .| nunber register; the current
indent level is stored inthe .i register. (The length of a three-part
title is stored in the register t|l and is set independently of line [ength
and indent.) The effect of an .Il, .in, or .ti request is delayed unti

after any partially collected line is output. (See "Titles" in
topic 2.8.14.1.)
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2.8.13.6 Margins and | ndents

The left margin, or page offset, is set using the .po (page offset)
request. The default nroff offset is 0; the default troff value is
approxi mately 26/27 inch, giving 1 inch total offset after inclusion of
1/27 inch typesetter mechanical offset. The request is of the form

. po [zval]

where val is a scaled value. The current page offset is stored in the .o
(of fset) number register

You can set the left margin further in from page offset using the .in
(indent) request. You can create blocks of variously offset text using
.in to nmove the left margin in and .|| to set the line | ength, which
effectively sets the right margin. For exanple, the text belowis created
with the code that follows it:

Inits earliest devel opnent know edge is self-sown.

| mpressions force thensel ves upon nmen's senses whet her
they will or not, and often against their will. The
anount of interest which these inpressions awaken is
determ ned by the coarser pains and pl easures which
they carry in their train, or by mere curiosity; and
reason deals with the materials supplied to it as far
as that interest carries it, and no further. Such
common know edge i s rather brought than sought; and
such ratiocination is little nore than the working of
a blind intellectual instinct. (6)

LN +2i \"nove the left margin 2 inches right

- 2i \"shorten line length to hold right margin
Inits earliest devel opnent know edge is sel f-sown.

| mpressi ons force thensel ves upon nmen's senses whet her
they will or not, and often against their will.

The amount of interest which these inpressions awaken

is determ ned by the coarser pains and pl easures which
they carry in their train, or by nere curiosity;

and reason deals with the materials supplied to it as far
as that interest carries it, and no further.

Such common know edge is rather brought than sought;

and such ratiocination is little nore than the working of a
blind intellectual instinct.

S +2i \"return the line length to nornal

n -2i \"and the left margin too

Notice the use of + and - to specify the anpunt of change relative to the
margi n. These requests change the previous setting by the specified
i ncremental ampunt, rather than just overriding it. The distinction is
i mportant:
ST +1i
makes lines 1 inch |onger than they were set.
B I

makes lines 1 inch |ong.

Wth .in, .Il, and .po, the formatter returns to the previous value if no
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paraneter is given.

(6) From The Crayfish, T.H Huxley, D. Appleton publishers,
1880.

Subt opi cs
2.8.13.6.1 Tenporary Margi n Changes and | ndenting
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2.8.13.6.1 Tenporary Margi n Changes and | ndenting

To indent a single line, use the .ti (tenporary indent) request. To
i ndent paragraphs, you begin all paragraphs with a request |ike:

St 3

The default unit for .ti, as for nost horizontal novenent requests (.I1,
.in, .po), is em an emis the width of the letter min the current type
and point size; an emis as wide as the type size in points (an emis 10
points wide in 10 point type, for instance). Al though fixed units of
measure (inches, centineters) are usually clearer than ens, the em has an
i mportant use; it is a scale of line size that is proportional to the
current point size. |If you want to nmake text that keeps its proportions
regardl ess of point size, you should use the emfor horizontal neasures.
You can let horizontal neasures use the default specification of em or
specify emdirectly, as in .ti 2.5m

You can indent negatively if the offset is already positive.
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2.8.14 Page Headers and Footers

The features described in this section are all optional formatter
features. You nust nake requests for their use if you want to use their
features. The formatter -mm comand line flag calls these features with
defaults established by defining and using the nmenorandum macros. (See
Chapter 7, "Menorandum Macros.")

Subt opi cs

2.8.14.1 Titles

2.8.14.2 Title Line Length
2.8.14.3 Titles with Macro Fields
2.8.14.4 Footers

2.8.14.5 Page Nunbering
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2.8.14.1 Titles

The formatter .t| (title) request provides for automatic placenent of
three title fields at the left, center, and right of a line:

.tl'left' [center' [right']]

with atitle-length specifiable with the .|t (title Ilength) request. The
strings left, center, and right, are respectively |eft-adjusted, centered,
and right-adjusted fields in the current title-length. Any of the strings
can be enpty, and fields can overlap. You can use .tl anywhere in input;
it is independent of the normal text collecting process. The title |length
value (.1t) is independent of line length settings, but the title does use
the current page offset.

Suppose you want the following at the top of each page:

o m o o o o o m e e o e e e e o o e e o e e e e e e e e e e e e e e e e e e e e eemaoaoo-- +
1 I I I
1 1 I I
1 I I I
1 1 I I
1 I I I
1 1 I I
1 I I I
1 1 I I
| | | |
oo e e e e oo S Fom e e e oo
| left top | center top | right top

oo e e e e oo S Fom e e e oo
| | | |
1 I I I
1 1 I I
1 I I I
1 1 I I
1 I I I
1 1 I I
1 I I I
1 1 I I
o m o o o o o m e e o e e e e o o e e o e e e e e e e e e e e e e e e e e e e e eemaoaoo-- +

You nust enter what the actual title is and when to print it, as well as
what to do at and around the title line. First define a new page nmacro to
process titles and page headers and footers at the end of one page and the
begi nning of the next:

.de NP

"bp \"begi n page request

"sp 0. 5i \"space down .5 inch

.tl 'left top' center top'right top' \"title labels

"sp 0. 3i \"space down .3 inch
Subt opi cs

2.8.14.1.1 New Page Trap
2.8.14.1.2 Page Number Char acter
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2.8.14.1.1 New Page Trap

A .wh (when) request causes the formatter to read a macro when a certain
condition is net (see "Traps" in topic 2.8.11.2). You want the formatter
to use the new page nacro when, for exanple, its output text gets 1 inch
fromthe bottom of a page:

.wh -1i NP \"when (page) -1 inch is reached, new page

NP is not preceded by a period; this is sinply the nane of a macro, not a
macro call. The mnus sign nmeans neasure back fromthe page bottom so
-1i can be read as 1 inch fromthe bottom

The .wh request is used outside the definition of .NP:

.de NP

:ﬁh -1i NP

As text is output, the formatter keeps track of its vertical position on
the page. After a line is printed within 1 inch fromthe bottom the .NP
macro is activated. NP causes a skip to the top of the next page with no
break (that is what the 'bp was for) then prints the title with the
appropriate margins. Page formatting is handled by a series of traps (see
"Traps" in topic 2.8.11.2).
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2.8.14.1.2 Page Nunber Character

You can call the current page nunber in a title field by using the page
nunber token (by default, 9. The formatter inserts the contents of the %
page numnber register when it finds the page nunber token in atitle field,
you can change the character with the .pc (page-nunber character) request
to any character:

.pc [char]
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2.8.14.2 Title Line Length

The length of atitle line is independent of the current line |ength;
therefore, titles conme out at the default [ength of 6.5 inches unless you
change it with the . It (title length) request.

There are several ways to fix problens of point sizes and fonts in titles.
For sinple applications, you can change .NP to set the proper size and

font for the title. Then, restore the previous values, like this:
.de NP
' bp
"sp 0.5i
ft R \" set title font to Roman
.ps 10 \" set size to 10 point
It 6i \" set length to 6 inches
.t "left'center'right’ \"give the title line
. ps \" return to previous point size
Lt P \" return to previous font

"sp 0.3i

This version of NP does not work if the fields in the .tl request contain
size or font changes. Changes of that nature are handl ed through changing
envi ronnents.
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2.8.14.3 Titles with Macro Fields
The preceding .NP macro definition has a title |ine:
.tl 'left'center'right
You can nmeke these fields into macro paraneters by using:
SAT\NNF(LT AW\ (CT\\ ¥ (RT
The title now is assenbled using the contents of three string registers
naned LT, CT and RT. Each field that is enpty will be blank. Normally CT
is set to something |ike:

.ds CT -% \" Set center title as page nunber between hyphens

(See "Page Numbering” in topic 2.8.14.5.) You can, of course, define any
of the strings.
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2.8.14. 4 Footers

To get a footer at the bottom of a page, you can nodify .NP so it does
sonme processing before the 'bp request, or you can split the job into a
footer nmacro called at the bottommargin and a header nacro called at the
top of the page.
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2.8.14.5 Page Nunbering

Page nunmbers are assigned by the formatter autonatically as each page is
produced (starting at 1), but no nunbers are printed unless you ask for
themexplicitly. To print page nunbers, include the key character %in
the .t1 line at the position where you want the nunber to appear. For
exanpl e:

.tlll_%_ll

centers and places the page nunber inside hyphens. You can reset the page
nunber at any tinme with either .bp num which starts a new page nunbered
num or with .pn num which sets the page nunmber for the next page but
does not cause a skip to the new page. Again, .bp +num sets the page
nunber to numnore than its current value;, .bp nmeans .bp +1. .pn stores
the value of the current page nunber in the % nunber register.
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2.8.15 Motion Control
There are a nunber of requests that allow notion control.

Subt opi cs

2.8.15.1 Local Mdtions: Drawi ng Lines and Characters
2.8.15.2 Wdth Request

2.8.15.3 Special Local Mdtion Requests

2.8.15.4 Requests That Cause Breaks
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2.8.15.1 Local Mdtions: Draw ng Lines and Characters

troff responds to a host of requests for placing characters of any size at
any place in text. You can use themto draw special characters or to tune
your output for a particul ar appearance.

Subt opi cs

2.8.15.1.1 Local Vertical Mtions

2.8.15.1.2 Local Horizontal Mtion and ASCI| Backspace
2.8.15.1.3 Mark Horizontal Place

2.8.15.1.4 Specific Horizontal Mvenent
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2.8.15.1.1 Local Vertical Mtions

To avoi d unexpected vertical dislocations, you nmust assure that the net
vertical local notion within a word in filled text, and otherwise within a
line, balance to zero. The follow ng escape requests give |ocal vertical
not i on:

Escape
Request Effect of the Escape Request

\v' numi Mves the distance num where numis a scal ed nunber recogni zed
by the formatter.

\u In troff, nmoves half an emup. In nroff, noves half a |ine up.

\d In troff, noves half an emdown. |In nroff, noves half a line
down.

\r In troff, noves one emup. |In nroff, noves one |ine up.

The equation E=MC(2) is generated by the request sequence:
E=MC\s-2\v' -0.4m 2\v' 0. 4 \ s+2

In this exanple, the 0.4 emvertical notion specified is in the smaller
size specified for the nuneral 2.
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2.8.15.1.2 Local Horizontal Mtion and ASCI| Backspace
The follow ng escape requests give horizontal |ocal notion:

Escape
Request Effect of the Escape Request

\h' numi Mves the distance num where numis a scal ed nunber recogni zed
by the formatter.

\ In troff, noves 1/6 em space to the right. Ignored by nroff.
(M) In troff, noves 1/12 em space to the right. Ignored by nroff.
Unl ess in copy nmode, the formatter replaces the ASCI| backspace character
wi th a backward horizontal notion having the width of the space character.

The backspacing function is used for overstriking characters, underlining,
and simlar purposes.
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2.8.15.1.3 Mark Hori zontal Pl ace

The \ k (mark) escape request stores the current horizontal position in the
input line to be stored in a register x that foll ows:

\ kx

The foll owi ng construction causes word to print in bold type by backing up
alnost to its beginning and overprinting it with a slight offset:

\ kxwor d\ h' | \ nxu+2u' wor d

This form of enbol dened type is called enphasized print. The above
construction is read by the formatter as:

0 Stores current position to register x (\kx).

0 Passes word to output as text (word).

0 Mves horizontally to the location marked in register x plus tw basic
units (\h' [\ nx+2").

0 Passes word to output as text (word).
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2.8.15.1.4 Specific Horizontal Mvenent

You can specify an absolute horizontal notion. The \h request is like the
\v request, except that the default scale factor is ens instead of line
spaces. For exanpl e:

\h'-0.1"i

causes a backwards notion of 1/10 inch. The eqn preprocessor perforns
sonme adjustnents for you automatically.

Frequently \h is used along with the \w (wi dth) request to generate
nmotions equal to the width of some character string. The construction

\'W t hi ng'
is a nunber equal to the width of thing in machine units (1/432nds of an
inch). Al formatter conputations are ultimately done in these units. To
nmove horizontally the width of an x, you can say:

\h'\w x" u

The default scale factor for all horizontal dinmensions is the em
therefore, the u is specified for machine units. You can nest quotes as
much as you like, as long as you keep them bal anced in pairs.

| Copyright IBM Corp. 1985, 1991
28.1514-1



Text Formatting Guide
Width Request

2.8.15.2 Wdth Request

The \w (w dth) request sets the width of a given string. For troff, it
al so sets the height of the given string. The width request:

\W string'
generates the nunerical width of string in basic units. For exanple:
Sti-\w 1t

tenporarily indents to the left a distance equal to the length of the
1. string. You can inbed size and font changes in string w thout
affecting the current environment.

The width request also sets three nunber registers that troff uses. The
formatter sets the st (string top) register and the sb (string bottom
register to the highest and | owest extent of string relative to the
basel i ne, respectively. The total height (in basic units) of the string
is the value stored in st mnus the value (zero or negative) stored in sb.
The number register ct is set to a whole nunber value fromo0 to 3

Val ue Effect of Val ue

0 Al'l of the characters in string are short |owercase characters
wi t hout descenders (like the character e).

1 At |east one character in string has a descender (like the
character vy).

2 At | east one character in string is tall (like the character H).
3 Both tall characters and characters with descenders are present in
string.

The troff formatter uses the value in the ct register to assure an even
physi cal separation of each |line of output text.
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2.8.15.3 Special Local Mdtion Requests

There are several special-purpose troff requests for |ocal notion. For
exanple, the \0 request creates a constant space of the same width as a
digit. A constant space is never wi dened or split across a line by line

justification and filling. These are constant spaces:

\ <bl ank> Equal s the wi dth of a space

\ | Equal s half the width of a space

(M) Equal s one quarter the width of a space

\ & Has zero width. This is used, for exanple, to keep a |line of

text that begins with a period frombeing treated by the
formatter as a request line.

The \o (overstrike) request used in the form
\ o' characters'

can be used to cause up to 9 characters to be overstruck, centered on the
w dest character. This is particularly useful for accents.

You can create overstrikes with another special convention, the \z
(zero-notion) request:

\ zx

Thi s suppresses the normal horizontal notion after printing the single
character x, so another character can be laid on top of it, aligned at the
| eft edge. Although you can change sizes within an overstrike request, \o
centers the characters on the w dest given character, and there can be no
hori zontal or vertical notions. \z may be the only way to get what you
want .

You can create an el aborate overstri ke sequence by using the \b
(bracketing) request, which builds characters vertically and keeps them
centered on the current baseline.

Subt opi cs
2.8.15.3.1 Half-Line Scrolling
2.8.15.3.2 Scaled Vertical Myvenent
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2.8.15.3.1 Half-Line Scrolling

If you are not using the eqn preprocessor, subscripts and superscripts are
nost easily done with half-line scrolling requests \u and \d. To nobve up
on the page half a point size, insert a \u at the desired place; to nove
down, insert a \d. You should always use \u and \d in pairs. Thus:

Area = \(*pr\u\s-42\s0\d
produces:
Area = &pi.r(2)

Encl osi ng the superscript nuneral with \'s-4,..\s0 nakes the nuneral 4
points snmaller than the current point size. Since the \u and \d requests
both refer to the current point size, be sure to put them both inside or
outsi de the size changes, or you will get an unbal anced vertical notion
(troff is particularly sensitive to unbal anced changes that span nore than
one line.)
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2.8.15.3.2 Scaled Vertical Mvenent

Sonetinmes the novenent given by \u and \d requests is not the anmount you
desire. You can use the \v request to specify the amount of vertica
movenent. The \v' nunl escape request causes notion up or down the page by
t he anobunt specified in num

A mnus sign directs upward notion, while no sign or a plus sign directs
troff downward notion. Thus, \v'-2' causes an upward vertical notion of
two |ine spaces.

There are many ot her scales of notion and ways to express them The
requests:

\wv'o. i
\v' 3p’
\v'-0.5P

and others are understood by troff. Notice that the scale specifier in
the preceding exanples is set inside single quotes. Qher characters can
be used in place of the quotes; this is true of all other troff requests
described in this section
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2.8.15. 4 Requests That Cause Breaks

Some formatter requests, such as .bp and .sp, cause a break to take place.
That is, all input text collected but not yet printed is printed as soon
as possible, and the next input line starts a new line of output. |If you
use .sp. or .bp in the .NP nacro, this causes a break in the mddle of the
current output line when a new page is started. The effect for the
formatter is to print the remainder of the last |ine that was read before
perform ng the macro and place the next input line at the start of a new
output line. This is not necessarily what you want. Using the ' instead
of . prefixing a request line tells the formatter that no break is to take
pl ace. The output line currently being filled is not be forced out before
the macro i s perforned

The list of requests that cause a break is short and natural:

.bp num break page FE ects current page, nunbers the next page num

. br break Breaks inmmedi ately.

.ce num center Centers the next numlines of input.

i fill Fills output lines.

. nf no fill Does not fill or adjust output |ines.

.sp num space Moves the vertical distance in the amount and direction
specified by num where a negative nunber is backward (upward)
nmovenent .

.in num indent Moves the left margin by the anmount num

St tenporary indent Myves the left margin by the anount num for
the next |ine.

The breaking action of the above requests can be suppressed by
substituting a ' for the . prefix. |If you really need a break, add a . br
request at the appropriate place.

Note: |If you change fonts or point sizes frequently, you may find (if you
cross a page boundary in an unexpected font or size) that your
titles cone out in that size and font instead of what you intended.
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2.8.16 Character Transl ations

Characters can be converted for use within the fornatter or transl ated for
out put .

Subt opi cs

2.8.16.1 Non-printing ASCI| Characters

2.8.16. 2 Escape Requests

2.8.16.3 Character Translation for Qutput
2.8.16.4 Conceal ed New Li nes and Conment Lines
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2.8.16.1 Non-printing ASCI| Characters

You can use the ASCII characters STX, ETX, EMQ ACK, SO SI, and ESC as
delimters or have themtransl ated i nto another character or graphic with
a .tr request (see topic 2.8.16.3).

Note: You can also use or translate the ASCII BEL character, but the
nmenor andum macr o package uses the BEL character in sone of its
macros. |If you define nmacros using the BEL character or translate
a character to the BEL character and al so use the nenorandum
macros, macro definition conflicts may cause unexpected results.

The troff formatter normally passes none of these characters to its
output, but it passes all eight characters if you invoke it with the -a
command-line flag). nroff passes the last three and the BEL character.
Their effect depends on the output device used. Characters that are not
passed to output are ignored.
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2.8.16. 2 Escape Requests

The backsl ash character \ causes the follow ng character to call the
contents of a string register or introduces sone request in the formof an
escape sequence. You can define a different character than the backsl ash
as an escape character with the ec (escape character) request. The escape
request \e passes whatever the current escape character is as literal
output. |f necessary or convenient, you can turn the escape nechani sm of f
wWith .eo;, .ec restores it.

Subt opi cs

2.8.16.2.1 Request Line Prefixes
2.8.16.2.2 Tabs and Leaders
2.8.16.2.3 Field Delimters
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2.8.16.2.1 Request Line Prefixes

You can change the period control character and the accent mark
(apostrophe) no-break control character that are used as prefixes to

i ndi cate the beginning of a request |ine. The change nmust be conpatibl e
with the design of any macros used in the portion of the input where the
change is in effect, particularly if any trap-called macros are involved.
The request:

.cc [char]

sets the character char as the new control character replacing the
(period) character. |If char is omtted following a .cc request, the
period character is restored as the control character. For instance, if
char was made > by a previous .cc (control character) request, then the
followi ng request restores the period as the control character:

>CcC

The no-break control character is changed with a second control character
request, .c2, which works in the same way as .cc.
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2.8.16.2.2 Tabs and Leaders

Tabs (ASCI1 horizontal tab character HT) are generally used only in
unfilled text. This is text that is formatted as it was entered rather
than reformatted to nmake each line contain as many words as possible. By
default, tabs generate notion and | eaders (ASCI| |eader character SOH)
generate a string of periods; .tc (tab character) and .|lc (I eader
character) requests offer the choice of repeated character or notion. Tab
stops are set by default every half inch fromthe current indent; you can
change themusing the .ta (tab) request. To set stops every inch, enter

.tali 2i 3i 4i 51 6i

Tabs are left-aligned by default, but they can al so be right or
center-aligned by using the Ror C key letters. To set a |left-adjusted
tab stop at 1 inch, a right-adjusted tab at 2 inches, and a centered tab
at 3 inches, use the .ta request:

.ta 1li 2iR3iC
or
.ta 1liL 2iR3iC

If you have a nore conplicated table | ayout, such as colums of nunbers to
be aligned at their decimal points, the tbl preprocessor provides a
vari ety of functions.

You can fill up tabbed-over space with a character other than a bl ank by
setting the tab character with the .tc request:

.ta 1.5i 2.5i
.tc \(ru \" \'(ruis "_"
Name tab Age tab

To produce:

To reset the tab substitute character to a blank, use .tc without a
paraneter. (You can draw lines with the \| request; see "Local Mdtions:
Drawi ng Lines and Characters” in topic 2.8.15.1.) There are three types
of internal tab stops: left adjusting, right adjusting, and centering. In
the follow ng table:

O dval is the distance fromthe current position on the input |ine
(where a tab or | eader was found) to the next tab stop.

O nstring consists of the input characters followi ng the tab (or |eader)
up to the next tab (or |eader) or end of line.

O wal is the width of nstring.

o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e eao - +
| . Length O Mbtion i |
\ Tab Type | O Repeated Character i Location of Next String

R T o m e e e e e e e e oo o

I Left | dval ! Fol | owi ng dval E
R T o m e e e e e e e e oo o

! Ri ght . dval - wal I Right adjusted within dval |
R T o m e e e e e e e e oo o
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dval - wal/2 Centered on right end of

dval

The | ength of generated notion can be negative, but a repeated character
string length cannot be. Repeated character strings contain an integer
nunber of characters, and any residual distance is taken as notion at the
start of the string. Tabs or |eaders found after the last tab stop are
ignored but can be used as nstring term nators.

Tabs and | eaders are not interpreted in copy node. \t and \a al ways
generate a non-interpreted tab and | eader respectively and are equival ent
to actual tabs and | eaders in copy node.
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2.8.16.2.3 Field Delimters

A field is contained between a pair of field delimter characters and
consi sts of substrings separated by padding indicator characters. The
field length is the distance on the input line fromthe position where the
field begins to the next tab stop. The difference between the total
length of all the substrings and the field length is distributed as

hori zontal paddi ng space anong the indicated paddi ng places. The padding
can be negative. For exanple, if the field delimter is # and the paddi ng
indicator is (~), the following specifies a right-adjusted string with the
string centered in the renumining space:

#("N)string(™)right#
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2.8.16.3 Character Translation for Qutput

You can cause one character frominput to appear as another at out put
using the .tr (translate) request. Al character conparisons take place
with the input (stand-in) character, which appears to have the w dth of
the final character. The graphic translation occurs only at the nmonment of
out put (including diversion). The translate request is of the form

.tr abcd. ..

The second character (b) is output where the first (a) is input, the
fourth is output (d) where the third (c¢) is input, and so on. If . tr
receives an odd nunber of paranmeters, the |last character given is replaced
Wi th a space character at output.

Subt opi cs

2.8.16.3.1 Transl ated Characters
2.8.16.3.2 Ligatures

2.8.16. 3.3 Transparent Throughput
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2.8.16.3.1 Transl ated Characters

The formatter (particularly troff) automatically translates sone
characters into others:

0 ° grave accents and ' acute accents becone open and cl ose sing
guotes respectively (' ' ).

0 A pair of double quotes ( "..." ) are changed to left and right doubl
guotes ( "..." ).

O A- (mnus sign) is treated as a hyphen (-)

O A\ (backslash) character is interpreted as an escape (inline)
request. You can specify explicit characters by preceding the
character with the escape character, \.

Note: To get an explicit backslash, input \e rather than \\. You should
reserve nultiple backslashes for character paddi ng purposes when
you wi sh to protect sonething through rmultiple processing, such as
processing by eqn, tbl, and troff.

nrof f accepts the entire troff character set as input but can print only
ASCI | characters, special characters that the particular printer is napped
to support, and characters that are defined by assenbling themfromthe
character set by overstriking. Some printers can permt custom character
definition by a programrer.

You can change what conversions are performed using the .tr (translate)
request. For exanple, to change a dash to an underscore, use this
request:

Lt \(m\(em
The formatter reads this as translate - into _

You do not generally select the special font; troff uses it automatically
as needed. (troff gets characters @ #, ", , ', < >\, {, }, ~ ("),

& and _fromthe special font. |[If the special font is not nounted, troff
outputs a space 1 emw de each tine it receives one of these characters as
i nput.)
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2.8.16.3.2 Ligatures

When ligature nmode is set, five ligatures are available in the current
troff character set: fi, fl, ff, ffi, and ffl. nroff understands the
ligature requests, converting themto the Roman character string each

ligature represents, as does troff when ligature node is off.

Ligature node is called with the .|lg request:

.1'g [nuni
Ligature node is turned on if numis absent or nonzero and turned off if
numis 0. If numis 2, only the two-character ligatures are autonatically

called. The ligature node is normally on in troff and automatically

i nvokes ligatures during input. nroff ignores the .lg request. Ligature
nmode is inhibited for request, macro, escape request, string or file
nanes, and copy node.

The requests for the ligatures are:

Table 8-5. Ligatures

Escape Request Rorman Characters Li gature
\ (fi fi fi

\ (fI fl fl

\ (ff ff ff

\ (Fi ffi ffi

\ (FI ffl ffl
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2.8.16. 3.3 Transparent Throughput

The formatter reads an input line beginning with a \! in copy nbde and
transparently outputs it without the initial \!. The formatter is

ot herwi se unaware of the line. You can pass control information to a
post processor or inmbed control lines in a nmacro created by a diversion
using this special line control request. (See "Diversions" in

topic 2.8.11.)
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2.8.16.4 Conceal ed New Li nes and Conmment Lines

You can split a long input line that nmust stay one line into nmany physical
lines by ending all but the last one with the \ escape character. The
sequence \<new-|line> is not output except when it appears within a
comment. Any text appearing on a line to the right of a \" escape request
is treated by the formatter as a comment and is not output. The formatter
does read the newline at the end of a comment. A line beginning with \"
appears as a blank line and functions like a .sp 1 (space) request.
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2.8.17 Passing Commands to the System

You give a system conmand by preceding it with the . I request on an input
l'ine:

. command

After the command is perfornmed, the formatter continues to process where
it left off.
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2.8.18 Input and Qutput Handling

You can alter the processing that the formatter perforns by inserting
i nput control requests in the input file.

Subt opi cs

2.8.18.1 File Switching and Pi ping
2.8.18.2 Insertions From Standard | nput
2.8.18.3 Messages to Standard CQutput
2.8.18.4 Flushing an CQut put Buffer
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2.8.18.1 File Switching and Pi ping

You can use the .so (source) request to switch source files and cause
formatting of a file other than the one currently being processed. A
source request is of the form

.So file

where file is the file to switch to. Wen file is finished or exited,
processing of the prior file resunmes where it was left off. Effectively,
file is inserted into the file the formatter is processing at the point
when file is called; nmacros, requests, and escape requests are interpreted
as they are encountered within file rather than when file is exited. You
can nest source requests. Each .so request nust have a file paraneter.

You can switch files to another file without returning to the current file
by using the .nx (nextfile) request:

.nx file
Wien you select file with the . nx request, it becones the current file.

The nroff formatter has a .pi (pipe) request that is not recogni zed by
troff:

. pi program
The nroff output of the processed file is piped to program No nroff

paranmeters are passed to program and the .pi request nust occur in input
bef ore any out put occurs.
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2.8.18.2 Insertions From Standard | nput

You can switch tenporarily to standard input using the .rd (read) request.
The formatter then reads fromstandard input until it reads two newlines
inarow (it discards the extra blank Iine) and returns to the input file
it is processing. On the AIX PS/2 Operating System the standard input
can be keyboard, a pipe, or a file. Normally, this feature is used for
insertions in formletter style docunentation, but you can use it when you
want to cause a pause for input (for instance, so you can change the
printer setup). The read request is of the form

.rd pronpt

By default, pronpt is the ASCII BEL character, which causes nost termnals
to generate an audi ble signal to the operator

If the formatter is taking insertions fromthe term nal keyboard while
output is being printed on the termnal, the -q flag, when used in the
formatter command-line, turns off the echoing of keyboard input and
pronmpts only with BEL.

Note: Regular input and insertion input cannot sinultaneously cone from
the standard i nput.

You can, for exanple, prepare nultiple copies of a formletter by entering
the insertions for all the copies in one file to be used as the standard

i nput causing the file containing the letter to sumon itself using a .nx
request (see "File Switching and Piping" in topic 2.8.18.1). The process
is ultimately ended by an .ex (exit) request in the insertion file.

The .ex (exit) request causes an exit fromthe formatter. .ex is used
W thout paraneters and it stops all text processing as though all input
has ended.
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2.8.18.3 Messages to Standard CQut put

Various nmessages are witten to standard nessage output for the Al X PS/2
Operating System The standard nmessage output is different fromthe
standard out put, where nroff formatted output goes. By default, both are
witten onto the user's termnal, but they can be independently redirected
using the requests that follow Error nessages also go to standard
nmessage output, as does the pronpt generated by the .rd request.

Subt opi cs
2.8.18.3.1 Deliberate Messages
2.8.18.3.2 Error Messages
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2.8.18.3.1 Deliberate Messages

You can inmbed a nessage in the input that is stored in copy node during
formatting and cause it to be sent to the termnal at an appropriate tine
during output using the .tm(transmt) request:

.tm[string]
where string is output to the user termnal. Any |eading blank characters
in string are ignored. |f not specified, string is a newline character

You can exam ne sone characteristics of your docunent by including the .pm
(print nmacros) request:

.pm[t]

The nanes and sizes of all defined nmacros and escape requests are
di spl ayed on the user termnal. The t paraneter causes only the total of
the sizes is displayed. The sizes are given in 128-character bl ocks.
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2.8.18.3.2 Error Messages

Various error conditions can occur during the operation of the formatter
Some errors having only local inpact do not cause processing to term nate.
Two exanples are word overflow, caused by a word that is too large to fit
into the word buffer (in fill node), and |ine overflow, caused by an
output line that grewtoo large to fit in the Iine buffer; in both cases,
a message is printed, the excess is discarded, and in troff, the affected
word or line is marked at the point of truncation with a pointer marker
The formatter continues processing, if possible, because output useful for
debuggi ng nmay be produced. |If a serious error occurs, processing stops
and an appropriate error nessage is output. Exanples of conditions that
end processing are the inability of the formatter to create, read, or
wite files and the exceeding of certain internal formatter limts that
make future output unlikely to be useful.
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2.8.18.4 Flushing an Qut put Buffer

The .fl (flush) request causes any text stored in the output buffer to
print; it is useful in interactive debugging. .fl is used wthout
par aneters.
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2.9 Chapter 9. Formatting Mathematics

Subt opi cs
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About This Chapter
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Keywor ds
Equation Display Delimters
Inline Equation Delimters
Del i mting Input
Protected | nput
Defining Strings and Macros
Associ ativity and Precedence
Synmbol s, Special Names, and Special Characters
Si ze and Font Changes
Fractions
Squar e Roots
Superscripts and Subscripts
Arbitrary Equation Alignnent
Explicit G ouping
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Matri xes
Encl osi ng El ements
Summations, Integrals, and Sim|ar Constructs
Local Mbdtions
Exanpl es
Tr oubl eshoot i ng
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2.9.1 About This Chapter

The eqn command is designed so that you can control the mathematics
formatting process. It preprocesses, or filters, an input file and
converts eqn keywords into a series of requests that troff processes to
give a consistent and correct appearance to typeset nmathematics. Macro
packages, such as viewgraph and nmenorandum macros, can use eqn calls and
i thed equations in lines of text or in displays within text.

Mat hermat i cal text uses a mixture of Roman, italic, Geek, and specia
characters, arithmetic and | ogic operators, and m xed type sizes; and it
has typographi cal conventions that are quite different fromthose of
ordinary text. Mreover, mathenmatical expressions have a two-di mensi ona
structure that is nore conplex to prepare than the essentially |inear
structure of normal text. Mathematical fornulae require |Iine-drawi ng and
built-up characters |ike braces and radicals. They present a spectrum of
charact er-positioning problens.

The eqn formatter provides all of the facilities you need for doing

mat hermatics formatting, such as arbitrary horizontal and vertical notions,
i ne-drawi ng, and type size changing. The negn command under st ands nost
egn keywords but is nore |imted because it cannot support different type
sizes, fonts, and the assenbly of large fornmula structures through use of
a special graphics character set. These are limtations inposed by the
nroff formatter it uses and the output devices that nroff drives. neqn is
general ly used to exam ne output before processing the input file through
egn and troff, but for some purposes neqn output is adequate. |If you are
not using troff and phototypesetting the output, you will find the
usability of the equation formatter to be limted. Be aware that while
egn assunes that text other than keywords is printed in italic font, negn
al ways assunmes Roman font unl ess you specify otherw se.

Because eqn and neqn use essentially the same keywords, generally when eqn
is mentioned in this section, neqn is neant also. Simlarly, when troff
is mentioned, nroff is to be inferred when neqn is used. Were there are
specific differences in applicability of a keyword, the text nakes it
clear. Wien the termequation formatter is used in this guide, both egn
and neqn are neant.

Some exanples shown in this section (and el sewhere in this nmanual) are
simul ations of eqn and troff output, while others are actual results.
Actual output appearance may vary slightly fromthe exanples shown.
Differences in typesetting hardware and in selected typefaces can result
in differences in printout appearance.

The equation formatter does not examine the mathematics fornulae it
processes for accuracy or validity. |In particular, mathematical synbols,
like +, -, |, parentheses and so on, do not have special neanings.

The nornmal use of an equation formatter is to prepare a docunent with both
mat hematics and ordinary text interspersed. eqn acconplishes this by
formatting mat hemati cs and passing text on to the typesetter programthat
prepares the body of text.

You cannot use the eqn or negn prograns to format Japanese text as these
prograns do not support multibyte characters.
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2.9.2 Command Lines

To use a mathematics preprocessor, you filter the text (normally as a file
or files) containing the appropriate preprocessor delimters and keywords
t hrough the preprocessor and then through a formatting program

Thus to use eqn, you enter:

egn file... | troff

Options, if any, follow the formatter part of the command. For exanpl e,
you can use the menorandum macro package:

eqn file... | troff -mm
To use neqn, you enter:
negn file... | nroff

neqn is used to drive line printers and printing devices |ike the Tel etype
Model 37. The above command is appropriate for a Mdel 37 terninal

Both eqn and negn can be used with the tbl (Chapter 10, "Formatting
Tabl es"”) for setting tables that contain mathematics. Use tbhl in the
conmand |ine before an equation filter:

tbl file... | eqn | troff
or:

tbl file... | neqn | nroff
Conmand |ines that are usable for nost printers are:

tbl -TX file ... | negn | nroff -Tlp | col -x
or:

tbl -TX file ... | neqn | nroff -TIlp -mm| col -x
or:

mm-t -e -T745 file ..
The | ast command |ine shown here is the equival ent of the conmand I|ine
that precedes it. OQher ways of calling eqgn, thl, troff, and so on, are
described in Chapter 7, "Menorandum Macros. "
Subt opi cs

2.9.2.1 Equation Formatting Language
2.9.2.2 Equation Formatting Syntax
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2.9.2.1 Equation Formatting Language

You can picture an equation as a set of boxes, bunched together in various
ways. For exanple, sonmething with a subscript is a box followed by

anot her box, noved downward and shrunk by an appropriate anmount. A
fraction is just a box centered above anot her box, at the right height,
with a line of appropriate |ength drawn between them eqn is a |anguage
for specifying these boxes and for creating equations out of these boxes.

A subset of the grammar for eqn follows. Wrds in |owercase letters are
literal strings (with the exception of text); words in uppercase letters
are syntactic categories. The | (vertical bar) indicates an alternative;
the [ and ] (brackets) indicate optional material. text represents a
string of nonblank characters or any string inside double quotes. For
exanpl e:

EQN : BOX | EQN BOX

BOX : TEXT
{ EQN}
BOX over BOX
sgrt BOX
[ '] ¢c| r ]pile { LIST }

BOX sub BOX | BOX sup BOX

left TEXT EQN [ right TEXT ]

BOX [ fromBOX ] [ to BOX ]

si ze TEXT BOX

[roman | bold | italic] BOX

BOX [hat | bar | dot | dotdot | tilde]
defi ne TEXT TEXT

LIST : EQN | LIST above EQN
TEXT : text

The observation that sonething can be replaced by a nore conplicated
sonething in braces is inplicit in the constructions:

EQN : BOX | EQN BOX
BOX : TEXT | { EQN} |

Anywhere TEXT can be used, any |egal box construction can be used.

The eqn grammar appears anbi guous, but it is supplemented with a few rules
t hat describe the precedence and associativity of operators. In
particular, it specifies (nore or less arbitrarily) that over associates

tothe left. On the other hand, sub and sup bind to the right because
this is closer to standard mathematical practice. That is, egn assunes

x(a(b)) is x((a(b)))., not (x(a))(b).

The precedence rules resolve the anbiguity in a construction |ike:
a sup 2 over b

W define sup to have a higher precedence than over, so this is parsed as:
a sup 2 over b

You can force a particular interpretation by placing braces around
expr essi ons.
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The eqn preprocessor scans the input text. Any time it recognizes an eqn
construct, it (potentially) creates troff comnmands as output. Thus,
whenever eqn finds a text (a string of nonblank characters or a quoted
string), egn has found a production of:

TEXT . text

The processing of this is sinple. eqgn generates a |ocal nane for the
string, then passes the nane and the string through to troff. troff
stores the string. eqn saves only the nane, the string's height, and its
basel i ne.

As anot her exanple, the interpretation associated with the construction
BOX . BOX over BOX
is read (by troff) as:

Wdth of output box = slightly nore than |argest input w dth
Hei ght of output box = slightly nore than sum of input heights
Base of output box = slightly nore than height of bottominput box
String describing output box =

nmove down;

nmove right enough to center bottom box;

draw bottom box (copy string for bottom box);

nmove up; nove |eft enough to center top box;

draw top box, (copy string for top box);

nove down and left; draw line full w dth;

return to proper base line.

Most of the other constructions have equally sinple semantic actions.
Picturing the output as a set of properly placed boxes makes a valid
sequence of positioning keywords apparent. The main difficulty is in
finding the right dinmensions to use for aesthetically pleasing
posi ti oni ng.
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2.9.2.2 Equation Formatting Syntax

The eqn syntax is designed to be usable by people who do not know
mat hermati cs or typesetting:

O

O

Nor mal mat hemati cal conventi ons about operator precedence an

parent heses are not used. The equation formatter does not assune that
parent heses and brackets are al ways bal anced as openi ng and cl osi ng
pairs. It does not substitute one formof an equation for another; it
wi || conpose the construction you call but does not inpose stylistic
or consi stency conventions on your output.

St andard thi ngs happen automatically. troff subscripts and
superscripts are automatically printed in an appropriately snaller
size, with no additional keywords. Fraction bars are nade the right
I ength and positioned correctly, and so on. (negn/nroff adjustnents
are nore limted.)

You can override default actions for special purposes

The eqn preprocessor keywords convert cleanly to formatter requests so you
can format interm ngled mathematics and text. When you prepare text, you
enter mat hermati cal expressions as part of the text, but mark them by
equation delimters. eqn reads this input and treats strings that are not
mar ked as equations as conments, passing themthrough to troff
unprocessed. At the sanme tine, eqn converts equation input into the
necessary troff requests. The resulting output passes directly to troff
where text and further requests are processed.
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2. 9.3 Keywords

The follow ng keywords are the entire function vocabul ary recogni zed by
eqgn.

Keywor k Di scussed in Topic: Keywor d Di scussed in Topic:
above 2.9.17 Ipile 2.9.17
back 2.9.21 mar k 2.9.15
bar 2.9.10.4 mat ri x 2.9.18
bol d 2.9.11 ndef i ne 2.9.8.2
ccol 2.9.18 over 2.9.12
col 2.9.18 pile 2.9.17
cpile 2.9.17 r col 2.9.18
defi ne 2.9.8.2 right 2.9.19
delim 2.9.5 roman 2.9.11
dot 2.9.10.4 rpile 2.9.17
dot dot 2.9.10.4 si ze 2.9.11
down 2.9.21 sqrt 2.9.13
dyad 2.9.10.4 sub 2.9.14

f at 2.9.11 sup 2.9.11

f ont 2.9.11 tdefi ne 2.9.8.2
from 2.9.20 tilde 2.9.10.4
fwd 2.9.21 to 2.9.20
gf ont 2.9.11 under 2.9.10.4
gsi ze 2.9.11 up 2.9.21
hat 2.9.10.4 vec 2.9.10.4
italic 2.9.11 ~ 2.9.10.1
| col 2.9.18 { 2.9.16

| eft 2.9.19 } 2.9.16
i neup 2.9.15 (") 2.9.10.1

egn al so recogni zes the use of tabs (page 2.9.10.1) and newline (page
2.9.10.1) characters as delimters.
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2.9.4 Equation Display Delinmters

The eqn preprocessor reads interm xed text and equations and passes its
output to the formatter. The formatter uses the macros .EQ and .EN to
delimt an equation, which is kept intact by the formatter, for exanple:

Some text.

. EQ

X=y+z+1

. EN

Some nore text.

This results in:
Sone text. x=y+z+1 Sone nore text.

The equation is converted to instructions that tell the formatter the
font, typeface, character, and location to use for each part of the
equation. eqgn routinely provides sone text specifications, such as
changes in typeface for equations. Variables are nade italic, operators
and digits become Roman, and normal spacings between letters and operators
are adjusted to give a satisfactory appearance to equations and fornul ae.
The neqn output |acks the ability to performall eqgn actions but stil
produces equation output, ignoring keywords it cannot perform or
conmpensat e for

The formatter treats an equation as a single line as far as formatter
requests acting on it and reserves necessary vertical space to present an
equation intact. Odinarily, the formatter sinply inserts the equation in
the text inline as though it were any text, but there are nmani pul ati ons
you can perform on your equations, such as nunbering them or aligning them
in colums. You can, for instance, use the formatter request .ce to
center an equation:

. ce
. EQ

X sub i =y sub

. EN

You have to take care of things |like centering, nunbering, and so on
yoursel f; the easiest way is to use the nmenorandum macros, which provide
useful equation formatting aids such as centering, indentation, |eft
margin justification, and equation nunbering. Different nmacro packages
use egn in different ways. The nmenorandum nmacros, however, |et you inbed
equations in displays and | abel themw th a string paranmeter to the .EQ
macro (see "Equations” in topic 2.7.4.11.4). You should exam ne the way
that equations are displayed by the nmacro package you are using.
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2.9.5 Inline Equation Delimters

In a mat hemati cal document, you nust follow mat hemati cal conventions not
just in equation displays but also in the body of the text; for exanple,
you make variable nanmes like x italic. You can do this by surrounding the
appropriate parts with .EQ and . EN, but then you have to repeatedly enter
.EQ and . EN

egn provides a shorthand for brief inline expressions. Using the delim
keyword, you can define two characters to mark the left and right ends of
an inline equation, then insert expressions in the mddle of text |ines.
The opening and closing characters can be the sanme; once eqn has set the
characters, troff continues to | ook for the delimters in pairs. To set
both the left and right characters as egn delimters to dollar signs, for
exanple, add three lines at the start of the docunent:

.EQ
delim @@
. EN

Havi ng done this, you can have troff input |iKke:

Let @l pha sub i @be the primary variable, and | et @eta@ be zero.
Then we can show that @& sub 1@is @=0@

This works as you m ght expect. Spaces, newlines, and so on are
significant in the text but not in the equation part itself:

Let &l pha.[i] be the primary variable, and let B be zero. Then we can
show that x[i] is =0.

Mul tiple equations can occur in a single input line. troff |eaves enough
room before and after a line that contains inline expressions so that
inline elenents do not interfere with the surrounding |ines.

To turn off the delimters:

. EQ
del i m of f
. EN

Not es:

1. Do not use braces, tildes, circunflexes, backslashes, or doubl e quotes
as delimters. Since they have special neanings to eqn (and al so
therefore to the formatter), the result may be very different from
what you i ntend.

2. In-line font changes nust be closed before inline equations are
encountered to prevent the |oss of font change keywords.
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2.9.6 Delimting Input

Input is free-form you enter spaces and newlines to separate pieces of
the input, but eqn does not use themto create space in the output. Thus:

al so gives x=y+z+1. The free-forminput feature lets you input an
expression as short lines. Spaces and newlines within mathenmatica
expression delimters are used to separate elenents and are di scarded by
eqn. (Normal text is left alone.) Thus, all of the follow ng, when
between . EQ and . EN produce x=y+z:

X=y+z

In the foll owi ng exanple, eqn uses space delimters and autonmatically
identifies special ternmns:

X =2 pi int sin ( onega t)dt
This is printed as:
x=2&pi . & ntegral . si n(&onega. t) dt

The characters and phrases that are not recogni zed as special (x,t, and
dt) are printed in italic.

You can force a sel ected anmount of blank space into the output by using
characters that represent various amounts of forced bl ank space (see
"Synbol s, Special Nanes, and Special Characters” in topic 2.9.10).
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2.9.7 Protected Input
Input that is set entirely within quotes ("...") is not subject to any of
the font changes and spacing adjustnents nornally done by eqn. This lets
you do your own spacing and adjusting:

italic "sin(x)" + sin (x)
This results in:
si n(x) +sin(x)

You can al so use quotes to get braces and other eqn key characters and
keywords printed as literal strings:

"{ size al pha }"
yi el ds:
{ size al pha }
The instruction:
roman "{ size al pha }"
causes:
{ size al pha }
You can use the construction "" (pair of quote nmarks) as a pl ace-hol der
when grammatically eqn needs sonething, but you do not actually want
anything in your output. For exanple, to make (2)He, you cannot | ust

enter sup 2 roman He because a sup has to be a superscript to sonething.
You can instead enter

sup 2 roman He

To get a literal quote, use a \" sequence. (Thus, you cannot use \" for
comrents in eqn.) You can use troff special characters like \(c

unquoted, but nore conplicated things |ike horizontal and vertical notions
with \h and \v should al ways be quot ed.
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2.9.8 Defining Strings and Macros

The eqn preprocessor provides a nmeans of defining characters and character
conbi nati ons that can then be used as string names or nacros.

Subt opi cs
2.9.8.1 Strings
2.9.8.2 Macros
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2.9.8.1 Strings

The eqn preprocessor lets you name a frequently used string of characters
and thereafter just give the string name instead of the whole string. For
example, if the sequence:

X sub i sub 1 +y subi sub 1

appears repeatedly throughout a paper, you can save tine and | abor by
defining it like this:

define xy 'x sub i sub 1 + vy sub i sub 1’

This defines xy as a nane for the string of characters between the
apostrophes in the definition

Note: You can use any single character (not only a quote mark) to delimt
the definition, as long as it does not appear inside the
definition. The sane character that is at the front of the
definition always closes the definition. |If you precede the string
with an open single quote (°) mark then you will end it with the
same mark, not a close single quote or apostrophe (') mark.

You can use the string nane xy defined as above in constructions |ike:

. EQ
f(x) =xy ..
. EN

The eqn preprocessor replaces the string name xy with the string it is
defined as. Be careful to | eave spaces or their equivalent around the
nanme when you actually use it so that eqn will identify it as a string
name.

Al t hough strings can include string calls, as in:

. EQ

define xi ' X sub i '
define xil ' xi sub 1"
. EN

do not define sonething in terms of itself. A common error is to say:
define X' roman X'

This is an error, since X is now defined in terns of itself. You can get
around the difficulty and do what you intend by entering the X literally:

define X' roman " X"
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2.9.8.2 Macros

You can define or redefine eqn keywords as macros with the define keyword.
You can, for exanple, make (~) nean over by saying:

define (~) ' over '
or redefine over as (") wth:

define over ' (%) '
If you need to print different things on a printer and on the typesetter,
you may want to define a synbol to have a different neaning in negn than
it has in egn. You can do this with the keywords ndefine and tdefine.
A definition nade with ndefine only takes effect if you are running neqn
and is ignored by eqgn and troff. |If you use tdefine, the definition only

applies for egn and is ignored by neqgn and nroff.

Macros defined with a define keyword apply to both eqn and neqn.
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2.9.9 Associativity and Precedence

Operations group to the right, except these, which group to the left:
over, sqrt, left, and right.

If you do not use braces for grouping, egn Will do operations in the order
shown in this list.

1. D acritic Marks and Logi c Operators

dyad
vec
under
bar
tilde
hat
dot
dot dot

2. Local Modtions

fwd
back
down

up
3. Font and Typeface

f at
ronan
italic
bol d
si ze

4. Halfline Mtions, Square Roots, and Fractions
sub
sup
sqrt
over

5. Summation and Sinmilar Constructs

from
to
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2.9.10 Synbols, Special Nanmes, and Special Characters

The eqn preprocessor recogni zes sone mat henatical synbols and nanes,
speci al characters, and the G eek al phabet. [If you enter:

Xx=2 pi int sin ( onega t)dt
this produces:
x=2&pi . & ntegral . si n(&onega. t) dt

The delimter spaces in the preceding input tell eqn that int, pi, sin and
onega are separate itens that get special treatnent. The sin, the nuneral
2, and the parentheses are recognized as math terns and set in Ronman type;
pi and onega are replaced by the G eek synbols they represent (&pi. and
&omega. ); and int becones the integral sign (& ntegral.). The characters
and character sequences not given special interpretation (x, t, and dt)
are printed initalic (Roman in neqn/nroff).

Subt opi cs

2.9.10.1 Forced Space and Special Delimters
2.9.10.2 Mathematical Wrds and Synbol s

2.9.10.3 Special Characters

2.9.10.4 Diacritic Marks and Logic Operator Accents
2.9.10.5 G eek Characters
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2.9.10.1 Forced Space and Special Delimters

You can use a tilde (~) for each required space you want to force into the
out put :

X~=~y~+~7
Thi s gives:
X =y + 2z

You can al so use a circunflex ((7)), which gives a space half the wi dth of
atilde; it is useful mainly for perfecting the appearance of output
equations. Tabs can also position elements of an expression. The tab
stops nmust be set by formatter requests, though there are default tab
stops (see "Tabs and Leaders" in topic 2.8.16.2.2).

The eqn preprocessor recognizes that a string of characters can be a
special name if the string is separated fromthe characters on either side
of it. You can do this by delimting a special nane with ordi nary spaces
or instead by using tabs, newlines, tildes, or circunflexes, for exanple:

X~=~2~pi ~i nt ~si n~( ~onega~t ~) ~dt

The tildes not only separate the special nanes |ike sin and onmega but al so
add extra spaces, one space per tilde.

Speci al nanes can al so be separated by braces and doubl e quotes, which
al so have special neanings (see "Protected Input” in topic 2.9.7).

| Copyright IBM Corp. 1985, 1991
29.10.1-1



Text Formatting Guide
Mathematical Words and Symbols

2.9.10.2 Mathenmati cal Wrds and Synbol s

Digits, parentheses, brackets, punctuation marks, and these mat hemati cal
words are output in Roman font when encountered:

sin
cos
tan
si nh
cosh
t anh
arc
max
mn
[im
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2.9.10.3 Special Characters

These character sequences are recogni zed and transl ated as shown. Sone of
the characters listed cannot be printed on sone printers. There is a
col l ection of predefined character egn macros you can define; see the Al X
Qper ating System Technical Reference. You can also use troff
four-character escape sequences, which eqn does not recognize, but passes
on to troff to convert into a character (see Appendix A "Escape
Sequences").

Keywor d Typeset Qut put Keywor d Typeset Qut put
>= = appr ox &appr ox.
<= = not hi ng

== == cdot .

| = &nesym times |

+- * del &del .

-> grad &del .

<- 0

<< << S y e ey
>> >> sum &sum

i nf & nfinity. i nt & ntegral.
parti al &partial . pr od &Pi .

hal f Yo uni on &uni on.
prine ' i nter & nt ersect.
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2.9.10.4 Diacritic Marks and Logi c Operator Accents

Characters can be nodified by followng themw th a keyword that eqn
interprets as a call for a nodifying mark. To get nodifying marks for
characters, there are several keywords:

Keywor d Descri ption

dot Pl aces a pip (single dot) centered above the character.

dot dot Pl aces a diaeresis (um aut or double dot) mark centered above
the character.

hat Places a circunflex (hat) mark above the character.

tilde Places a til de (negation) mark above the character.

vec Pl aces a vector (right arrow) mark above the character.
dyad Pl aces a dyad (double arrow) operator above the character.
bar Pl aces a macron (bar) mark above the character.

under Pl aces an underscore nark bel ow the character.

The selected mark is automatically placed at the correct |ine height for
the character, synbol, or construct it is placed with. The bar and under
are made the right length for the entire construct; all marks are
centered. egn nakes no assunptions about proper use of the marks.

| Copyright IBM Corp. 1985, 1991
29.104-1



Text Formatting Guide
Greek Characters

2.9.10.5 G eek Characters

To obtain Geek letters,
printers cannot produce Greek characters and w |

spel |

t hem out

characters with Roman equival ents.)

Keywor d

DELTA
GAMVA
LAVBDA
OVEGA
PHI

P

PSI

SI GVA
THETA
UPSI LON
Xl

al pha
bet a
chi
delta
epsi |l on
eta
gamma

Typeset Character

&Del t a.
&Ganma.

&Lanbda.

&Orega.
&Phi .
&Pi .
&Psi .
&Si gna.
&Thet a.

&Upsi | on.

&Xi .
&al pha.
3
&chi .
&del t a.

&epsi | on.

&et a.
&gamma.

i n what ever

Keywor d

i ota
kappa
| anbda
nu
nu
onmega
om cron
phi
pi
psi
rho
si gna
tau
t het a
upsi | on
Xi
Zeta
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Typeset Character

&i ot a.
&kappa.
&l anbda.
1

1
&nu.
&onega.
&om cron.
&phi .
&pi .
&psi .
&r ho.
&si gma.
&t au.
&t het a.
&Upsi | on.
&xi .
&zet a.
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e and Font Changes

, eqn equations are set in 10-point type, wth standard

al conventions to determ ne which characters are in Roman and
initalic. Although egn uses aesthetically pleasing sizes and

n does not attenpt to use italics unless specifically told), the
e not always perfect or appropriate. You can change sizes and

g certain keywords:

Descri ption

Sets type size using the keyword size followed by a nunber,
which is the type size in points (approximately 1/72 inch of

hei ght per point). Legal sizes which can follow size are the 15
type sizes supported by troff: 6, 7, 8 9, 10, 11, 12, 14, 16,
18, 20, 22, 24, 28, and 36. You can al so change the size by a
gi ven anount using a plus or minus operator; for exanple, you
can give size+2 to make the size 2 points bigger.

Sets the font to Roman, the default font for mathenatical words
introff; the default font in nroff.

Sets the font to italic, the default font for equation variabl es
and ot her text.

Sets the font to (Roman) bold font.

Causes printing (of current type size and font) in an enphasized
node by overprinting with a slight offset.

Li ke sub and sup, a size or font change affects only the el enent that

follows it
bold x vy

this resul

Xy

If you ent
fat x y

this resul

Xy

If you ent

. EQ
size 8 b
. EN
this produ
AX =y

The size k
points; th

and then reverts to the normal situation. Thus, if you enter:
ts in:
er:
ts in:
er:
old {A~x~=~y}

ces:

eyword is followed by a nunber representing a type size in
e font is directly specified.
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Size and Font Changes
You can select a particular font using the keyword font to select any font
that troff recognizes. You give a l-character paraneter to font that is a
character that troff recognizes as a call for a font. To select Helvetica
font, for exanple, enter:

font H

If you use fonts other than Roman, italic, and bold, the fonts may not
give quite as good an appearance; eqn is designed to use Roman, italic,
and bold as fonts.

You can place an input string in quotes to cause eqn to treat it as text,
i gnoring any keyword significance contained in it. For exanple:

. EQ
lim roman "sup" ~x sub n =0
. EN

this causes a literal sup to print in Roman font and ensures that the x
does not becone a superscript:

[imsup x[n]=0

If the equations of an entire docunent are to be in a nonstandard size or
font, it is a nuisance to have to wite out a size and font change for
each equation. You can set a global size or font which thereafter affects
al | subsequent equations by using the keywords gsize or gfont. At the

begi nning of any equation, you m ght say, for instance:

. EQ
gsi ze 16
gfont R

. EN
This sets the type size to 16 and the font to Roman for each equation
thereafter. The font can be given as a recogni zed type specification

character or as a physical position nunber. The size after gsize can be a
relative change with + or -.

General |y, you would use gsize and gfont near the beginning of a docunent,
but they can al so appear throughout a docunent: you can change the gl oba
font and size as often as needed. Use themwthin egn delimters .EQ and
.EN so egqn will recognize themas keywords. For exanple, in a footnote
you will typically want the size of equations to match the size of the
footnote text, which is two points srmaller than the main text. Do not
forget to reset the global size at the end of the footnote.
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2.9.12 Fractions

You can build a fraction with the word over:
atbd over 2c =1

Thi s gives:
<a+bd> over 2c =1

The line is made the right Iength and positioned automatically. Braces
can be used to make cl ear what goes over what:

{al pha + beta} over {sin (x)}
Thi s yields:
al phatbeta over <sin operator (x)>

egn interprets sup before over, to nmake it unanbi guous as to what happens
when there is both an over and a sup in the sane expression

-b sup 2 over pi
This results in:

-b sup 2 over pi
The rul es which decide precedence (which operation is done first) in cases
like this are summari zed under "Associativity and Precedence"” in

topic 2.9.9. If you are in doubt, you can sinply use braces to nake clear
what groups with what.
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2.9.13 Square Roots
To draw a square root, use sqrt:

sqrt a+b + 1 over sqgrt {ax sup 2 +bx+c}
This is:

sqrt a+b + 1 over sqgrt <ax sup 2 +%bx%-%c>

Square roots of tall (piled) quantities | ook poor when typeset, because a
root-sign big enough to cover the quantity is very dark and heavy:

sqrt {a sup 2 over b sub 2}

This is:
sqrt <a sup 2 over b sub 2>

You may prefer to wite big square roots as sonmething to the power of
(a sup 2 /b sub 2 ) sup half

This results in:

(a(2)/b[2]) (%3
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2.9.14 Superscripts and Subscripts

Subscripts and superscripts are set with the keywords sub and sup
X sup 2 +y sub k

Thi s gives:

x(2) +y[ K]

eqgn takes care of all size changes and vertical notions needed to nake the
output ook right. The words sub and sup nust be delinmted by spaces;
xsub2 gives you xsub2 instead of x[2]. Do not forget to | eave a space (or
tilde, and so on) to mark the end of subscript or superscript. A conmon
error is to say sonething |ike:

y = (x sup 2)+1
This results in:
y=(x(2) +1)
i nstead of the intended:
y=(x(2))+1
The equation formatter automatically returns to the proper baseline

following the superscript. Miltiple |evels of subscripts and superscripts
can accunul at e:

.EQ
X sSup y sup z
. EN

yi el ds:
x(y(z))

and:

. EQ
X Sup y sub z
. EN

yi el ds:
x(ylz])

Note: There is an exception to cunul ative superscripts and subscri pts.
eqn recogni zes the construct sonething sub sonethi ng sup sonet hi ng
as a special case, so x sub i sup 2 is formatted as x[i](2)
instead of x[i]2. Qher than this case, sub and sup group to the
right.
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2.9.15 Arbitrary Equation Alignnent

Sonmetinmes it is necessary to line up a series of equations at some
columar position, aligning for instance on an equals sign. You can do
this with keywords, mark and |i neup.

The keyword nmark can appear at any place in an equation and can be used
only once in the equation. eqgn renenbers the columm or horizonta
position where it appears. Successive equation elenents can contain one
occurrence of the word |ineup. The place where |ineup appears is forced
to line up with the place marked by the previous mark if at all possible.
Thus, for exanple, you can say:

. EQ
x+y mark = z
X lineup =1
. EN

to produce:

X+y=z
x=1
Note: The mark and |ineup keywords do not work with centered equations.
Al so, eqn does not | ook ahead of mark to see whether the |ineup
point will fit. The follow ng exanpl e does not work, because there
is not roomfor x+y to be placed to the left of the place eqn has
al ready set as the alignnment mark.

..EQL

X mark =1

x+y |lineup =z
.. EN
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2.9.16 Explicit G ouping

You can form conplicated expressions with primtives. For exanple:

. EQ
{partial sup 2 f} over {partial x sup 2} =
X Sup 2 over a sup 2 + vy sup 2 over b sup 2
. EN
produces:

<partial sup 2 f> over <partial x sup 2> =
<X sSup 2 over a sup 2> + <y sup 2 over b sup 2>

You can always use {...} (braces) to explicitly group objects together; in
t he above case they indicate what goes over what on the left side of the
expression.
The eqn keyword | anguage defines the precedence of sup to be higher than
that of over, so you do not need braces to get the correct association on
the right side. However, you can always use braces when you are in doubt
about precedence. |If a construct can appear in sone context, then any
expression in braces can also occur in the context.
Braces can be used to prevent a blank (or other character) fromdelimting
sonme elenment at the wong place, forcing all the input between the braces
to be acted on together. For exanple, if a subscript or superscript is
sonmething that has to be typed with blanks in it, you can use the braces
to mark the begi nning and end of subscript or superscript:

e sup {i onega t}
Thi s yields:

e sup <i onega t>
The general rule is that anywhere you coul d use sone single elenment, you
can use an arbitrarily conplex elenment if you enclose it in braces. eqgn
automatically handles all the details of positioning and size. Conpare
t hese exanpl es:

x sub {i sub 1} sup 2

X sub i sub 1 sup 2
These result in:

X %sup 2 sub <i % sub 1>

X %sub <i %sub 1 sup 2>
You can use braces w thin braces:

e sup {i pi sup {rho +1}}
This results in:

e sup <i pi sup <rho + 1>>

In all cases, make sure you have matching left and right braces. Leaving
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one out or adding an extra will confuse eqgn

Cccasionally, you may want to explicitly print braces. To do this,
encl ose themin double quotes, like "{". Using quote marks is discussed in
nmore detail under "Protected Input” in topic 2.9.7.
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2.9.17 Equation Internal Vertical Alignnent

The eqn preprocessor has the ability to make orderly vertical piles of
formul a el enents, stacking themand aligning themto the left, center, or
right of the pile.

The pile keyword stacks construction elenents. For exanple:

A ~=~left |
pile {a above b above c}
~~ pile {x above y above z}
right ]

results in:

A = left | bracket a above b above c
% above % above %
x above y above z right rbracket

The elenents in the pile (there can be as many as you want) are centered
one above another, at the correct separation for nost purposes.

The keyword above is used to stack the el enents and encl osures are used
around the entire pile of elements. The elenents in a stack can be as
conmpl ex as needed. They can even contain nore piles.

There are three other stacking keywords:

Ipile Makes a pile with the elenents |eft-aligned.
rpile Makes a right-aligned pile.
cpile Makes a centered pile, nuch like pile.

The vertical spacing between the elenents is sonmewhat |arger for |[pile,
rpile, and cpile than for an ordinary pile (see the pile exanple in topic
2.9.19).
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2.9.18 Matri xes

You can nmake equation matrixes using eqn and the ccol keyword. For
exanpl e:

matrix {
ccol { x sub i above y sub i }
ccol { x sup 2 above y sup 2}

}

results in:
x[i] x(2)

yl[i] y(2)

The el enents of the columms are listed just as they are for a pile, with
each construct separated by the word above. You can also use |col or rco
to align colums to the left or to the right. You can nake and separately
align as many colums as you |ike.

The col keyword builds a matrix with less vertical separation than cco
(or lcol or rcol).

A reason for using a matrix instead of two adjacent piles is that if the
elements in the piles do not all have the sanme height, they will not stack
up evenly. A matrix call results in vertical and horizontal alignnment of
el ements, because eqn | ooks at the entire equation structure before
deci di ng what spacing to use.

Not e: Each columm of a matrix nust have the sanme nunber of elements in
it. O course, you can create enpty elenents ("Protected Input” in
topic 2.9.7).
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2.9.19 Encl osing El enents

To enclose elements in big [brackets], {braces}, (parentheses), and
| bars|, use the left and right enclosure keywords:

left { a over b + 1 right }
~=~ left ( c over d right )
+ left [ e right ]

This results in:

left I brace <a over b> + 1 right rbrace =
left I paren ¢ over d right rparen +
left | bracket e right rbracket

The resulting brackets are nmade big enough to cover whatever they encl ose.
QG her characters such as the floor and ceiling characters can be used in
the same way. For exanple

left floor x over y right floor
< left ceiling a over b right ceiling

produces:

left | bracket <x over y> right rbracket It
| eft | bracket <a over b> right rbracket

The encl osure keywords |eft and right are conveniently used as pairs.
However, you can omt the right part of an enclosure pair. |If the right
part is omtted, put braces around the thing you want the left bracket to
enconmpass. O herw se, the resulting enclosure brackets can be too | arge.

You can al so use the right keyword and use an enpty left part if you do
not want a left enclosure to appear. You cannot have a right wthout a
preceding |eft keyword. You will have to create an enpty |eft. For
exanpl e:

left "" {a over b} right ]
results in:
left ' ' a over b right rbracket
Note: There are sone limtations in using enclosures to achieve
eye-pl easing output. Braces are often taller than brackets and
par ent heses, because they are nade up of three, five, seven, ...,
parts whil e brackets can be nmade up of two or nore parts. Al so,

the formatter cannot assenble | arge constant-radi us curves for
| arge parentheses, so they only curve toward the tips.

You can adjust the height of braces, brackets, parentheses, and vertica
bars using the keywords |eft and right. For exanple:

. EQ
left [ x+y over 2a right J(~)=(~)1
. EN

gi ves:

left | bracket <x + y> over 2a right rbracket =1
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A left need not have a corresponding right, as in the next exanple. You
can use any characters following |eft and right, but generally only
certain parentheses and bars are neaningful .

Bi g brackets and simlar constructs are often used w th another keyword
call ed piles, which nmakes vertical groupings of objects (see piles, in
topic 2.9.17). For exanple:

. EQ

sign (x) (~)==(~) left {
rpile {1 above 0 above -1}
(~~)Ipile {if above if above if}
(~~)Ipile {x>0 above x=0 above x<O0}

. EN

produces:

"sign' operator (x) == left |Ibrace 1 rabove 0 rabove -1
%'if' above 'if' above 'if' %

% above % above %

X above x above x

% above % above %

gt above = above It

% above % above %

0 above 0 above 0

The construction left { nakes a left brace tall enough to enclose the
rpile {...} construction, and thus, the Ipile {...} construction.
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2.9.20 Sumations, Integrals, and Simlar Constructs
Sunmations, integrals, and simlar constructions are called by using a
keyword for the symbol and the keywords fromand to to specify the limts.
For instance:

sumfromi=0 to inf x sup i
produces:

sumfromi=0 to infinity of x sup

The fromand to segnents are both optional; but if both are used, they
have to occur in that order. Centering and making the &um | arge enough
and the Iimts snaller are automatic. The nost commonly used symbols in
t hese constructs are:

I nt egral & ntegral. is called by using the keyword int.

Intersection & ntersect. is called by using the keyword inter.

Pr oduct &product is called by using the keyword prod.
Summat i on &um is called by using the keyword sum
Uni on &union. is called by using the keyword uni on.

The el enent before the fromto can be anything. For exanple:
limfrom{n ->inf} x sub n =0

i s:

['imx[n]=0

((n & nfinity.))

Notice in the latter exanple that braces indicate where the n & nfinity.
begi ns and ends. No braces were necessary in the forner example for the
i =0, because it did not contain space characters. The braces are never
unacceptable, and if the fromand to segnents have any space characters,
you nust use braces around them For exanpl e:

. EQ
limfrom{x ->pi /2} ( tan(~)x) = inf
. EN

gi ves:

lim(tan x)=(& nfinity.)
(x &pi./2)

Agai n, the braces indicate just what goes into the fromportion of the
equati on.
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2.9.21 Local Mbdtions

Al t hough eqn automatically positions elenents for printing, it may not
position things appropriately for all situations. You can adjust the
positioning of printed el ements.

You can insert small forced horizontal spaces with the tilde and the
circunflex (see "Forced Space and Special Delimters” in topic 2.9.10.1).
You can al so use the keywords back num and fwd numto nove el enents by
smal | anounts horizontally (where numis the anpbunt in 1/100's of an emto
nove). For exanpl e:

back 50

is acall to place the next character (or element) back half the wi dth of
the letter min the current font.

You can simlarly nove things up or down with up num and down num As wth
sub or sup, the local notions affect the next elenent in the input; this
can be a conmplex elenent if it is enclosed in braces.
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2.9.22 Exanpl es

The following is an exanple of a | ong equation, broken into three parts:

Subt opi cs

2.9.22.1 I nput:
2.9.22.2 Qutput:
2.9.22.3 Input:
2.9.22.4 Qutput:
2.9.22.5 Input:
2.9.22.6 Qutput:
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2.9.22.1 | nput:

. EQ
G z)~mark =~ e sup {In ~ z)}
~=~ exp left (
sumfromk>=1 {S sub k z sup k} over k right )
~=~ prod fromk>=1 e sup {S sub k z sup k /k}
. EN
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2.9.22.2 Qutput:
Gz) %= %e %sup <InEz)> %= %exp left | paren sumfrom<k ge 1>

% <S sub k z sup k> over k right rparen %=
% product from<k ge 1> of % e sup <<S sub k> %<z sup k> <I > <k>>
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Input:
2.9.22.3 Input:
. EQ
lineup = left ( 1 + Ssub 1z +
{S sub 1 sup 2 z sup 2} over 2! + ... right )

left ( 1+ { S sub 2 z sup 2 } over 2

+ {Ssub 2 sup 2 z sup 4 } over { 2 sup 2 cdot 2! }
+ ... right )

. EN
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2.9.22.4 Qutput:

= left Iparen 1 + % <S sub 1 z> +

<S sup 2 sub 1 %z sup 2> over 2! + ellipsis right rparen
left Iparen 1 + <S sub 2 %z sup 2> over 2 +

<S sup 2 sub 2 %z sup 4> over <2 sup 2. %2!> +
ellipsis right rparen ellipsis
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Input:

2.9.22.5 Input:

. EQ

lineup = sumfromnme=0 |eft (

sum from

pile { k sub1 ,k sub 2 ,..., k sub m>=0

above

k sub 1 +2k sub 2 + ... +nk sub m =n}

{ Ssub 1 sup {k sub 1} } over {1 sup k sub 1 k sub 1! } ~
{ S sub 2 sup {k sub 2} } over {2 sup k sub 2 k sub 2! } ~

{.é sub msup {k sub m} } over {msup k sub mk sub m! }
right ) z sup m
. EN
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2.9.22.6 Qutput:

= sumfrom<mge 0> %l eft |paren

sumfrom<k sub 1 %, k sub 2 %, ellipsis , k sub mge 0>
from<k sub 1 + 2k sub 2 + ellipsis + nk sub m= np

% <S sub 1 sup <k sub 1>> over <1 sup <k sub 1> %k sub 1 !>
% <S sup <k sub 2> sub 2> over <2 sup <k sub 2> %k sub 2 !>
ellipsis

% <S sup <k sub nr sub nm> over <msup <k sub n» %k sub m!>
right rparen %z sup m

| Copyright IBM Corp. 1985, 1991
29.226-1



Text Formatting Guide
Troubleshooting

2.9.23 Troubl eshooti ng

The nobst common problemin using eqn seens to be the blank used as a
delimter; even experienced users sonetines insert blanks where they
should not and omit them when they are needed. A conmon instance is

typi ng:

f(x sub i)
whi ch produces:

f | paren x sub <i rparen>
i nstead of the intended:

f I'paren x sub i rparen

If you define sonme delimters, it is easy to | eave one out of the input.
This causes problens that are hard to identify. The program checkeq (see
Al X Operating System Commands Reference) |ets you check for msplaced or
m ssing delimters and sim|ar troubles.

If you make a mistake in an equation, such as |eaving out or using one too
many braces or having a sup with nothing before it, eqn displays the
nessage:

syntax error between lines xnumand ynum file filenane

where xnum and ynum are the |ines between which the trouble occurred, and
filename is the nanme of the file in which the lines are stored. The |ine
nunbers are only approxi mate, and the trouble may have occurred nearby but
outside the lines given. Also, the trouble nay have occurred earlier but
not created a nessage-generating conflict until the area indicated.

If you want to check a docunent before actually printing it, enter the
command | i ne:

egn files >\dev\nul
This discards the output but displays the nmessages.

Inline equation size is limted by the capacity of an internal buffer in
the formatter. |If you get a word overfl ow nessage, you have exceeded this
limt. |If you print the equation as a displayed equation rather than an
inline equation, this nessage will usually go away because a | arger buffer
is used. The |ine overflow nessage indicates you have exceeded the | arger
buffer. To solve this problem break the equation into two (or nore)
smal | er ones placed consecutively. (This is the also the solution for
printed equations that are too wide for the paper.) eqn does not break
equations by itself; you must break | ong equations across nmultiple |ines.

eqgn expects troff to use Tines Roman nounted on position 1, Times Italic
on position 2, Times Bold on position 3, and the Bell Laboratories Special
Font on position 4 of the phototypesetter. |[If another font is mounted on
one of these positions, the results may not | ook good.
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2.10.1 About This Chapter

This chapter describes tbl, a docunent formatting preprocessor for troff
or nroff that enables you to specify and enter tables. Tables are nade up
of colums that can be independently centered, right-adjusted,

| eft-adjusted, or aligned by decimal points. Headings can be placed over
single colums or groups of colums. A table entry can contain equations
text. Horizontal or vertical lines can be drawn in the table, and any
table or element can be enclosed in a box. For exanple:

1970 Federal Budget Transfers
(I'n billions of dollars)

e e e e e e e mm e e ememmmemsmmemmemmeemmmmemsmmemsmmmmasmmmemmmmemmmemmmmmmmmmmmm———-——a
| | Taxes | Money | |
| State i Col | ect ed | Spent | Net |
e S e e e e e oo o e e e e e oo |
I New York : 22.91 : 21.35 | -1.56
e S e e e e e oo o e e e e e oo |
| New Jersey | 8.33 | 6. 96 | -1.37
o m e e e me oo oo o e e e e e oo o e e e o oo - o e e e e oo oo |
i Connecti cut | 4.12 | 3.10 | -1.02
e S e e e e e oo o e e e e e oo |
I Mai ne : 0.74 | 0. 67 | -0.13
o m e e e me oo oo o e e e e e oo o e e e o oo - o e e e e oo oo |
| California | 22.29 | 22.42 ! +0. 13 |
e S e e e e e oo o e e e e e oo |
I New Mexico | 0.70 | 1.49 ! +0. 79
e S e e e e e oo o e e e e e oo |
| Ceorgia | 3.30 | 4. 28 | +0. 98 |
e S e e e e e oo o e e e e e oo |
| M ssi ssi ppi | 1.15 | 2.32 ! +1.17
e S e e e e e oo o e e e e e oo |
| Texas | 9.33 | 11.13 ! +1. 80
o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +

Note: nroff can approximate tbhl output on the |IBM Personal Computer
Printer and the | BM Personal Conputer G aphics Printer. Sone
features described in this chapter (for exanple, double lines) are
not available with these printers. However, piping the output of
nrof f through col and using the -TX flag to tbl will inprove the
quality of the printer output.

tbl turns a sinple description of a table into a troff or nroff program
(list of requests) that formats the table. It isolates the portion of
input that it recognizes as table data and | eaves the remmi nder for other
prograns to process. You can use tbl with the equation formatting program
egn and various |ayout nmacro packages such as nm tbl, however, does not
duplicate their functions. Throughout the rest of this section, where
troff is used, understand it to nmean troff or nroff.

The input to thl is text for a docunment, with data for tables preceded by
a .TS (table start) macro and followed by a . TE (table end) macro. tbl
processes table data, generating troff formatting requests. tbl |eaves
the . TS and .TE lines delimting the table, so troff |ayout macros can use
these lines to |locate and bl ock out space for tables as needed. 1In
particular, any paraneters on the .TS or .TE |lines are passed to the

out put without being used by tbl and may be used by docunent | ayout

macros. The format of the input is as foll ows:
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optional text
. TS

tabl e data

. TE

optional text
. TS

tabl e data

. TE

optional text

Each table is independent, and nust contain formatting information
followed by the data to be entered in the table. The formatting

i nformati on, which describes the individual colums and rows of the table,
may be preceded by a few options that affect the entire table. The fornmat
of data for each table is as foll ows:

. TS

opti ons;
fornmat.
dat a

. TE

A detail ed description of options and formatting conmands fol |l ows.

You cannot use the tbl programto format Japanese text as this program
does not support rmultibyte characters.
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2.10.2 I nput Requests

As i ndicated above, a table contains:

1

2.

3.

4.

5.

A command to start the table

G obal options

Format section describing the layout of the table entries
Data to be set in a table

A command to end the table.

The format and data are always required, but not the options.

Subt opi cs

2.10.2.1 Delimting a Table
2.10.2.2 Table d obal Paraneters
2.10.2.3 Table Fornat Paraneters
2.10.2.4 Table Data
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2.10.2.1 Delimting a Table

Enter the . TS command to start a table. End the table with the command
. TE.

The tbl preprocessor interprets input data between the delimters into
data and requests to the formatter program either troff or nroff. It
passes through unchanged any input that is outside the delinmters.
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2.10.2.2 Tabl e d obal Paranmeters

There may be a single line (only) of global options affecting the whole
table. This optional line nust followthe .TS line inmediately, may
contain only a list of keywords separated by spaces, tabs, or comas, and
must be term nated by a semi colon. The allowable keywords are:

center Centers the table (default is |left-adjust).

expand Makes the table as wide as the current |ine |ength.
box Encl oses the table in a box.

al | box Encl oses each itemin the table in a box.

doubl ebox Encl oses the table in two boxes.

tab (x) Uses character x instead of the ASCI| TAB character to

separate data itens.
l'inesize (nun) Sets lines or rules in num point type.
del i m (xy) Uses x and y as eqn (or neqn) delimters.

The tbl programtries to keep boxed tables on one page by issuing need
requests (.ne), calculated fromthe nunber of lines in the tables. |If
there are spacing requests enbedded in the input, the .ne requests
generated by tbl may be inaccurate. You can use normal troff procedures,
such as display nmacros, to allocate space in that case. |f you nust nust
have a multi pl e- page boxed table, you should use nmacros designed for this
pur pose (see .T& conmmand, in topic 2.10.2.3).
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2.10. 2.3 Tabl e Format Paranmeters

The format section of the table specifies the | ayout of table colums.
Each line of data in this section corresponds to a single line of the
tabl e except that the last line corresponds to all following lines up to
the next . T& if any (see topic 2.10.2.3), and each line contains a
keyletter for each columm of the table. It is good practice to separate
the keyletters for each colum by spaces or tabs to nake them easier to
read. Each keyletter is one of the foll ow ng:

L or | Indicates a |left-adjusted colum entry.

Ror r Indicates a right-adjusted colum entry.

Cor ¢ Indicates a centered colum entry.

N or n Indicates a numerical columm entry, to be aligned with other

nunerical entries in the colum so the decimal points of the
numeric entries line up. A columm location for the deciml point
is determned. A non-printing \& can be used to mark the place of
the decimal point. |If the entry does not contain a \&, the
rightnmost dot (.) adjacent to a digit is used as a decinmal point.
If there is no dot adjoining a digit, the rightnost digit is used
as a units (ones) digit. Oherwise, the itemis centered in the
col um.

A or a Indicates an al phabetical sub-colum; all corresponding entries
are left-aligned and positioned so that the wi dest entry is
centered in the columm (see exanple in topic 2.10.4.13).

Sor s Indicates a spanned entry, where the entry fromthe previous
colum continues across this colum. A spanned entry is not
allowed in the left colum of the table.

A Indicates a vertically extended heading, where the entry fromthe
previous row continues through this row A vertically extended
heading is not allowed in the first row of a table.

In the example below, the itens shown at the left will be aligned (in a
nuneri cal colum) as shown on the right:

I nput Qut put

13 13

4.2 4.2

26.4.12 26.4.12

abc abc

abc\ & abc

43\ &3. 22 433. 22

749. 12 749. 12

Not es:

1. If nunerical data is used in the same colum with wider L or R type

table entries, the widest nunber is centered relative to the wider L
or Ritems. Alignment within the nunerical itens is preserved. This
is simlar to the format of A type data, as explained above. However,
al phabeti ¢ sub-col ums, requested by a keyletter, are always slightly
indented relative to L itens; if necessary, the colum width is
increased to force it; this is not true for nuneric type entries.

2. N and a keyletters should not be used in the same colum. (There is
only one nunber register for each colum to set that indicates whether
the colum is al phabetic or nuneric.) Were both data types mnust
appear in the sane colum, an n to select the data type for the entry
is preferred; nunmeric columms center text in columm entries, but
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al phabetic colums do not align nunbers.

The end of the format section is indicated by a period. The |layout of the
keyletters in the format section resenbles the | ayout of the actual data
in the table. Thus a sinple format specifying a table of three col unms

m ght be:

You can gi ve successive |lines of a table on consecutive |ines of the
format section as shown in the preceding exanple, or you can specify
successive line formats on the same |line, separated by commas, so that the
format for the precedi ng exanple m ght have been witten:

cs s , [ n n

The first line of the table contains a heading centered across all three
colums; each remaining line contains a left-adjusted itemin the first
colum followed by two columms of numerical data. (Notice that the
keyletter for each columm format is separated by a space for clarity. You
can al so effectively separate keyletters and keyl etter paraneters by using
tabs.) A sample table in this format m ght be:

OVERALL TI TLE

Iltema 34. 22 9.1
Itemb 12. 65 .02
Itenms: ¢c,d, e 23 5.8
Total s 69. 87 14. 92

Col um descriptors mssing fromthe end of a format |ine are assuned to be
L. The longest line in the format section, however, defines the nunber of
colums in the table; tbl ignores colums of data beyond that nunber and
does not warn you.

Note: Difficulties with formatting sonetinmes ari se because all table
entries are assuned by tbl to be in the font and size in use when
the . TS command was encountered, except those font and size changes
indicated in the table format section and in the table data (as in
the entry \s+3\flData\fP\s0). This can cause problens in
cal cul ation of colum wi dths. Therefore, although you can insert
troff requests within a table, you nust take special care to avoid
confusing tbhl by using requests that alter colum w dth
cal cul ations. Use requests such as .ps with care.

If the format of a table nust be changed after nmany simlar lines, as with
sub- headi ngs or sunmari zations, you can use the .T& (table continue)
command to change col um paraneters. The outline illustrating such a
table input is:

. TS
options ;
f or mat
dat a

. T&

f or mat
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dat a
. T&
f or mat
dat a
. TE

Using this procedure, each table |line can be close to its correspondi ng
format |ine.

Not es:

1

Al t hough you can use any nunber of lines in a table, only the first
200 lines can be used by tbhl in setting up the table; you can arrange
a mul tiple-page table as several single-page tables if this proves to
be a problem

You cannot change these selections within a table:

O The gl obal options (such as box)

0 The nunber of col ums

0 The space between col ums

0 The selection of colums to be made equal - wi dt h.

You can, of course, break the table up into several tables to
acconplish simlar purposes.

There are sonme additional features of the keyletter system

Not e:

The order of the following features is immterial; they need not be
separated by spaces, except as indicated to avoid ambiguities
i nvol ving point size and font changes.

Creating Horizontal Lines: You can use an _ (underscore) to enter a

horizontal line in a place in a columm or an = (equal sign) to enter a
doubl e horizontal line. This lets you construct table ruling. |If an
adj acent colum al so contains a horizontal line, or if there are
vertical lines adjoining this colum, this horizontal line extends to
neet the adjacent lines. |If any entry data is given for a row
containing horizontal lines, it is ignored and thl prints a warning
message. nroff produces a single horizontal |ine where a double
horizontal line is requested.

Creating Vertical Lines: You can place a vertical bar (|) between

colum keyletters to cause separation of colums of table data by
vertical lines. A vertical bar to the left of the first keyletter or
to the right of the | ast one produces a line at the edge of the table.
If two vertical bars appear between keyletters, a double vertical |ine
i s drawn.

Separati ng Col umms: You can add a nunber follow ng a keyletter to

i ndi cate the anount of separation between that columm and the next
colum. The nunber normally specifies the separation in ens (one en
is about the width of the letter n). (1) If you use the expand
paraneter, these nunbers are nultiplied by a constant such that the
table is as wide as the current line length. The default col um
separation nunber is 3 (ens). |If separation is changed in a table,
the | argest space requested for a colum governs. See the note at the

| Copyright IBM Corp. 1985, 1991
2.10.2.3-3



Text Formatting Guide
Table Format Parameters

end of this list, in topic 2.10.2.3.

Vertical Spanning: Normal Iy, vertically spanned (using (~), as described
on page 2.10.2.3) itens extending over several rows of the table are
centered in their vertical range. |If a keyletter is followed by t or

T, any corresponding vertically spanned itemw |l begin at the top
line of its range (see Staggering Lines, in topic 2.10.2.3).

Sel ecting Fonts: You can follow a keyletter with a one or two-character
string containing a font name or nunber. The keyletter f or F
indicating a following font selection paranmeter is optional; the
characters r, i, b, and s and their capitalized forns represent
sel ectabl e fonts. For purposes here, all font nanes are two letters;
a one-letter font nane must be separated from whatever follows, even a
period, by a space or a tab. The single letters B, and i, for
i nstance, when followed by a space, are synonyns for fB and fl. Font
change requests given with the table entries override these
speci fications.

Changi ng Poi nt Size: You can set the point size of a table entry by
following a keyletter with the letter p or P and a nunber to indicate
the point size of the corresponding table entry. The nunber may be a
signed digit, in which case it is taken as an increnent or decrenent
fromthe current point size. An unsigned digit is interpreted as an
absol ute point size specification. See the note at the end of this
list, in topic 2.10.2.3.

Changi ng Vertical Spacing: You can select the vertical |ine spacing used
within a nultiple-line table entry by follow ng a keyletter of any
entry on arowwth a v or V and a nunber specifying the nunber of
points of |ine separation. Spacing is changed between the current and
following rows. The nunber nay be a signed digit, in which case it is
taken as an increnment or decrenent fromthe current vertical spacing,
rat her than an absolute specification in points. This request has no
effect unless the corresponding table entry is a text block (see Text
Bl ocks, in topic 2.10.2.4). See also the note at the end of this
list, in topic 2.10.2.3.

Setting Col um Wdth: You can set mninumcolum width by followi ng a
keyletter with the letter wor Wand a nuneric width value in
parentheses. |If the width of the largest elenment in a colum is w der

than the m ni mum specification given, the width of the elenent is
used. The actual width used is also used by thl as a default |ine
length for included text blocks (see Text Blocks, in topic 2.10.2.4).
Normal troff scales can be used to scale the width value; if no scale
is specified, the default scale is ens. |If the width specification is
an integer without a scale indication the parentheses may be omtted
(but see the note at the bottomof this list, in topic 2.10.2.3).

Note: |If the width specification value is changed in a colum, the
| ast one given for a colum is used.

Sel ecting Equal -wi dth Col ums: You can create a group of regularly
spaced, equal width colums by follow ng keyletters with the letter e
or EE Al colums containing a keyletter that is followed by e or E
are made the same width. The colum width will not be [ess than the
wi dest el ement of any col unm sel ect ed.

St aggeri ng Li nes: You can follow a keyletter with the parameter u or U
to indicate that the corresponding entry is to be nmoved up one-half

| Copyright IBM Corp. 1985, 1991
2.10.2.3-4



Zero

Not e:

(1)

Text Formatting Guide
Table Format Parameters

line wdth. This makes it easy, for exanple, to have a row of

di fferences between two |lines set between themin an adjoining col um
or to have an entry in one colum apply to both lines it is set
between. (See also Vertical Spanning, in topic 2.10.2.3.)

Note: The all box option does not work with staggered col ums.

-width itens: You can follow a keyletter with the letter z or Z to
i ndicate that the corresponding data itemis to be ignored in
calculating colum widths. This is useful, for exanple, in allow ng
headi ngs to run across adj acent col unms where spanned headi ngs woul d
be i nappropriate or to nake a colum slightly narrower than it would
ot herwi se be set by the width of the widest entry and col um
separation limts.

Keyl etter paraneters that use a nuneric val ue nust be separated by
a space fromother paraneters using a nuneric value, if the given

nuneric value is not isolated in sonme other fashion allowed by the
paraneter (as in Setting Colum Wdth, in topic 2.10.2.3).

O herwi se, the formatter nay use a single given nuneric value for

al |l paraneters accepting nuneric values; other supplied val ues nay
be ignored.

More precisely, an en is a nunber of points (1 point = 1/72
i nch approxi mately) equal to half the current type size. The
letter n in nost troff types is the nom nal character w dth,
as conpared to an m (maxi mum wi dth) or punctuation mark
(narrowwidth). In nroff, an en and an em are equal in size;
and that is the nom nal character w dth.
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2.10.2.4 Tabl e Data

The data for the table are typed after the format. Nornally, you type each
line in the table as one |ine of data. You can break very |ong input
lines by using the backslash (\) as the last character of a line. troff
treats a line ending with the character \ as a continuation of the
previous line (and renmoves the \ fromthe data). The data for different
colums (the table entries) are separated by tabs or by whatever character
you have specified using the tabs paranmeter (see topic 2.10.2.2).

There are a few special cases:

troff requests within tabl es: An input line that you begin with a period
which is followed by anything but a nunber is assunmed to be a request
to troff and is passed through tbl unchanged, retaining its relative
position in the table. You can, for exanple, create space within a
table by .sp requests to troff in the data.

Full wi dth horizontal I|ines: tbl treats an input line containing only an
_ (underscore) or = (equal sign) character as a request for a single
or double line, respectively, that extends the full width of the
tabl e.

Singl e colum horizontal I|ines: tbl treats an input table entry
containing only an _ (underscore) or = (equal sign) character as a
request for a single or double |line, respectively, that extends the
full width of the colum. tbl extends such lines to neet horizonta
or vertical lines adjoining the colum. To obtain these characters
explicitly in a colum, either precede themby \& or follow themby a
space before the usual tab or newline. nroff produces a single
hori zontal |ine where a double horizontal line is requested.

Short horizontal Iines: tbl treats an input table entry containing only
the string \ _ as a request for a single line as wde as the reserved
entry width of the colum. The line is not extended to neet adjoining
lines.

Repeat ed characters: An input table entry containing only a string of
the form\Rx where x is any character, is replaced by repetitions of
the character x as wide as the data reserved data entry width in the
col um.

Vertically spanned itens: An input table entry containing only the
character string \(”) indicates to tbl that the table entry
i medi ately above spans downward over this row. It is equivalent to a
table format keyletter circunflex ((7)).

Text bl ocks: In order to include a block of text as a table entry,
precede it by T{ and followit by T}. This way, you can enter
somnet hi ng that cannot be conveniently typed, as a sinple string
bet ween t abs:

T
bl ock of text
T}

Not e that you nust use the T} end delinmter to begin a |ine;

addi tional colums of data nay follow after a tab on the sane line.
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If you use nore than 30 or so text blocks in a table, various limts
inthe troff programare likely to be exceeded, producing diagnostic
nmessages such as too many string/nmacro nanes Or too many nunber
regi sters.

Text bl ocks are sent to troff by tbl and processed separately; then
the text block is reinserted into the table. |If you do not specify
line length for a block of text in the block or in the table format,
tbl sets the value to L Q(N+1), where L is the current line length, C
is the nunmber of table colums spanned by the text, and Nis the total
nunber of columms in the table. The other paranmeters (point size,
font, and so on) used in setting the block of text are those in effect
at the beginning of the table (including the effect of the .TS nacro)
and any table format specifications of size, spacing, and font, using
the p, v, and f paraneters to the colum keyletters. troff recognizes
paraneter settings within the text block itself, but requests in the
table data but not within the text block do not affect that bl ock.
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2.10. 3 Usage, Input, and Qut put
The tbl conmand is run fromthe systemlevel of the AIX PS/ 2 Operating
System You can use it to create tables of various |evels of conmplexity
and use various formatting conmands to print them Follow ng are
descriptions and exanpl es of sone uses:
0 To create a sanple nroff or col table:
tbl -TX file | nroff -Tlp | col -x
0 For nore conplex use, where there may be several input files tha
contai n equations and nmenorandum nacros as well as tables, a normal
conmmand structure is:
tbl -TX filel file2 ... | negn | nroff -mm-TIp | col -x
whi ch is equival ent to:
mm-t -e -T745 filel file2 ..
O A conplex troff table command structure:
tbl filel file2 ... | egqn | troff -mm
whi ch is equival ent to:
mt -t -e filel file2 ..
You can use the usual options on the troff and eqn commands.

The usage for nroff is simlar to that for troff.

Note: Sone printers cannot print boxed tables directly. The TELETYPE
Model 37, however, can.

If a hyphen is given for a file name, tbl reads from standard input at
that point in the formatting process.

There is a special -TX conmand-line option to tbl which produces out put
that does not have fractional line notions in it. This is useful if your
printer cannot perform backspacing or partial |ine-feed novenents. The

only other command-|ine paranmeter recognized by tbhl is -mm which is
turned into a command to fetch the nenorandum macro file. Usually you
will find it nore convenient to place nenorandum nmacro calls on the
typesetter-call portion of the conmand |ine, but they are accepted by tbl
as well.

Use tbl before eqn when they are used together on the same file. |[If there
are no equations within tables, either order works, but it is usually
faster to run tbhl first, since eqn normally produces a |arger expansion of
the input than tbl. However, if there are equations within tables that
use the delimmechanismin the eqn, tbl nmust be first or the output wll
be scranbl ed.

You shoul d probably avoid using equations in n colums since tbhl attenpts
to split nunerical format itens about a decimal point, and this is not

possible with equations. |If for sonme reason you need to do so, however,
the delin(xx) table option prevents splitting of nunmerical colums wthin
the delimters. For exanple, if the eqn delimters are !!, giving delim
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(!!') causes a nunerical colum such as 1245 !+- 16! to be divided after
1245, not after 16.

t bl accepts up to about 35 columms, but the actual nunber that you can
process nmay be smaller, depending on availability of troff nunber
regi sters.

Not e: Avoi d nunber register names used by tbl, which include two-digit
nunbers from31 to 99 and strings of the form 4x, 5x, #x, x+, X|,
(M x, and x-, where x is any |lowercase letter. The nanes ##, #-,
and #(~) are also used in certain circunstances.

For aid in witing |layout nmacros, thl defines a nunber register TWthat is
the table width; it is defined by the tinme that the . TE macro is invoked
and may be used in the expansion of that macro.

The macro T# is defined to assist in laying out multiple-page boxed
tables. It produces the bottomlines and side |lines of a boxed table and
is invoked at its end. You can use this macro in a page footer to box a
mul tiple-page table. In particular, mmnmacros are used to print a

mul ti pl e- page boxed table with a repeated tabl e heading by giving the
argument Hto the . TS macro. |If the table start macro is defined as . TS
H, then after the options, if any, and format, the table heading nust be
specified with . TH, marking the end (then cones the data). Material up to
the . THis placed at the top of each page of the table. Note that this is
not a feature of tbl, but of the nmenorandum nmacros (see Chapter 7,

" Menor andum Macr os") .
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2.10.4 Exanpl es

The follow ng are exanples of tbl. The &DI AMOND. symnbol and surrounding
spaces are used in input to represent an i nput TAB character.

Subt opi cs
2.10.4.1 Input:
2.10.4.2 Qutput:
2.10.4.3 Input:
2.10.4.4 CQutput:
2.10.4.5 Input:
2.10.4.6 Qutput:
2.10.4.7 Input:
2.10.4.8 Qutput:
2.10.4.9 Input:
2.10.4.10 CQutput:
2.10.4.11 I nput:
2.10.4.12 CQutput:
2.10.4.13 | nput:
2.10.4.14 | nput:
2.10.4.15 CQut put:
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Input:

2.10.4.1 Input:

. TS

al | box;

CSS

ccCccC

N N N

Conmon St ock

Year &DI AMOND. Pri ce&Dl AMOND. Di vi dend
1981&DI AMOND. 41- 54&DI AMOND. $2. 60
2&DI AMOND. 41- 54&D1 AMOND. 2. 70

3&DI AMOND. 46- 55&D1 AMOND. 2. 87
4&DI AMOND. 51- 59&DI AMOND. . 95*

. TE

*(first quarter only)
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Output:
2.10.4.2 Qutput:
e +
| Common St ock i
e i
| Year | Price i Dividend |
R RS S TR i
| 1981 | 41-54 I $2.60 |
R RS S TR i
| 2 | 41-54 | 2.70 |
R RS S TR i
| 3 | 46-55 | 2.87 i
R RS S TR i
| 4 i 51-59 | 95(*) |
e +

(*) (first quarter only)
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Input:

2.10.4.3 Input:

. TS

box;

CsSs

c|] c]| c

L] 1] n.

Maj or New York Bridges

Bri dge&Dl AMOND. Desi gner &DI AMOND. Lengt h

Br ookl yn&DI AMOND. J. A. Roebl i ng&DI AMOND. 1595
Manhat t an&Dl AMOND. G Li ndent hal &DI AMOND. 1470
W |liamsburg&D AMOND. L. L. Buck&DI AMOND. 1600

Queensbor ough&Dl AMOND. Pal mer &&DI AMOND. 1182
&DlI AMOND. Hor nbost el

&DI AMOND. &DI AMOND. 1380
Tri bor ough&Dl AMOND. O H.  Ammann&DI AMOND.
&DI AMOND. &DI AMOND. 383

Bronx Whitestone&D AMOND. O H. Ammann&Dl AMOND. 2300
Thr ogs Neck&DI AMOND. O H.  Ammann&DI AMOND. 1800
. TE

| Copyright IBM Corp. 1985, 1991
2.1043-1



Text Formatting Guide
Output:

.10. 4.4 CQutput:

Major New York Bridges

Bridge Designer Length
Brooklyn J. A. Roebling 1595
Manhattan G. Lindenthal 1470
Williamsburg L. L Buelk 1600
Queensborough Palmer & 1182

Hornbostel
1380
Triborough 0. H Ammann
363
Bronx Whitestone | 0. H. Ammann 2300
Throgs Neck 0. H Ammann 1800
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Input:

2.10.4.5 Input:

. TS

cc

np-2 | n| .
&DI AMOND. St ack
&DI AMOND. _
1&DI AMOND. 46
&DI AMOND. _
2&DI AMOND. 23
&DI AMOND. _
3&DI AMOND. 15
&DI AMOND. _
4&DI AMOND. 6. 5
&DI AMOND. _
5&DI AMOND. 2. 1
&DI AMOND. _

. TE
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2.10.4.6 Qutput: Output;
Shaey
T ] 46
2 |23
3 115
4 5.5
51 2.1
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Input:

2.10.4.7 | nput:

. TS

LfB

L.

Januar y&DI AMOND. Febr uar y&DI AMOND. Mar ch
Apri | &DI AMOND. May

June&Dl AMOND. Jul y&DI AMOND. MONTHS

August &DI AMOND. Sept enrber

Oct ober &DI AMOND. Novenber &DI AMOND. Decenber
. TE

rrrrr T
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Output:

2.10.4.8 Qutput:

January February March
April May

June July MONTHS
August September

October November December
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Input:

2.10.4.9 Input:

. TS

al | box;

gl s s

C OW2i) CW2i)

L L L.

New York Area Rocks

. Sp

Er a&DlI AMOND. For mat i on&DI AMOND. Age (years)
Precanbri an&Dl AMOND. Readi ng Prong&Dl AMOND. >1 billion
Pal eozoi c&DI AMOND. Manhatt an Prong&Dl AMOND. 400 mi |l |ion
Mesozoi c&DlI AMOND. T{

. na

Newar k Basin, incl.

St ockt on, Lockatong, and Brunsw ck
formations

. ad

T} &DI AMOND. 200 mil lion

Cenozoi c&DI AMOND. Coast al Pl ai n&DI AMOND. T{
. na

On Long Island 30,000 years;

Cretaceous sedi nments redeposited

by recent gl aciation

. ad

T}

. TE
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Text Formatting Guide
Output:

Newar k Basi n, incl.
St ockt on, Lockat ong,
and Brunswi ck
formations

Coastal Plain

| Copyright IBM Corp. 1985, 1991
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Input:

2.10.4.11 I nput:

. TS

box;

cfB s s s.

Composi ti on of Foods

. T&

c|] css

c|] css

c| clc | c.

Food&DI AMOND. Per cent by Wi ght

\ "&DI AMOND. _

\ 7"&DI AMOND. Pr ot ei n&DI AMOND. Fat &DI AMOND. Car bo-
\ A&DI AMOND. \ ~&DI AMOND. \ ~&DI AMOND. hydr at e

L T&

L] N| N| N,

Appl es&DI AMOND. . 4&DI AMOND. . 5&DI AVOND. 13. 0

Hal i but &l AMOND. 18. 4&DI AMOND. 5. 2&DI AVOND. . . .

Li ma beans&Dl AVOND. 7. 5&DI AMOND. . 8&DI AMOND. 22. 0
M | k&DI AVOND. 3. 3&DI AMOND. 4. 0&DI AMOND. 5. 0

Mushr oorms &l AVOND. 3. 5&DI AMOND. . 4&DI AMOND. 6. 0
Rye bread&Dl AVOND. 9. 0&DI AMOND. . 6&DI AMOND. 52. 7

. TE
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Output:

2.10.4.12 CQutput:

Composition of Foods

Percent by Weight
Food
: Carbo-—
Protein Fat hydrate
Apples 4 D 13.0
Halibut 18.4 0.2
Lima beans .5 .8 2R
Milk 3.3 4.0 S0
Mushrooms .5 4 6.0
Rye bread 9.0 6 5 % W
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Input:

2.10.4.13 Input:

T

T unwm

C
Cp-2S
L

pd

A N

Some London Transport Statistics
(Year 1964)

Rai | way route m | es&Dl AMOND. 244
Tube&DI AMOND. 66

Sub- sur f ace&Dl AMOND. 22

Sur f ace&Dl AMOND. 156

.Sp .5

. T&

Lr

AR

Passenger traffic \- railway

Jour neys&DlI AMOND. 674 m |l lion

Aver age | engt h&DlI AMOND. 4. 55 i | es
Passenger m | es&Dl AMOND. 3,066 nmillion
. T&

I r

ar.

Passenger traffic \- road

Jour neys&DlI AMOND. 2, 252 mil es

Aver age | engt h&DlI AMOND. 2. 26 mi | es
Passenger m | es&D AMOND. 5,094 nmillion
. T&

L N

A N

.Sp .5

Vehi cl es&Dl AMOND. 12, 521

Rai | way not or car s&Dl AMOND. 2, 905
Rai |l way trailer cars&D AMOND. 1, 269
Total railway&Dl AMOND. 4, 174

Omi buses&Dl AMOND. 8, 347

. T&

L N

A N

.Sp .5

St af f &DI AMOND. 73, 739

Adm nistrative, etc.&D AMOND. 5, 582
G vil engi neeri ng&Dl AMOND. 5, 134

El ectrical eng. \- railway&D AMOND. 4, 310
Mech. eng. \- road&D AMOND. 9, 152
Rai | way oper ati ons&Dl AMOND. 8, 930
Road oper ati ons&Dl AMOND. 35, 946

O her &DI AMOND. 2, 971

. TE
Some London Transport Statistics
(Year 1964)
Rai |l way route mles 244
Jour neys 66
Sub- surface 22
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Input:
Surf ace 156
Passenger traffic -- railway
Jour neys 674 mllion
Average | ength 4.55 mles
Passenger miles 3,066 mllion
Passenger traffic -- road
Jour neys 2,252 mllion
Average | ength 2.26 mles
Passenger miles 5,094 mllion
Vehi cl es 12,521
Rai | way notor cars 2,905
Rai lway trailer cars 1, 269
Total rail way 4,174
Omi buses 8, 347
St af f 73,739
Adm ni strative, etc. 5,582
Cvil engineering 5,134
El ectrical eng. 1,714
Mech. eng. -- railway 4,310
Mech. eng. -- road 9,152
Rai | way operations 8,930
Road operations 35, 946
O her 2,971
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Input:

2.10.4.14 | nput:

. TS

box, tab(:);

chbh s s s s
cP-2 s s s s

cl|l c|] c] ¢ | c
cl|l c|] c] ¢ | c

r2 || n2| n2| n2| n.
Readability of Text
Line Wdth and Leading for 10-Point Type

Li ne: Set: 1- Poi nt : 2- Poi nt : 4- Poi nt
W dt h: Sol i d: Leadi ng: Leadi ng: Leadi ng:

9 Pica:\-9.3:\-6.0:\-5.3:\-7

14 Pica:\-4.5:\-0.6:\-0. 3.\—1.7
19 Pica:\-5.0:\-5.1:10.0\-2.0
31 Pica:\-3.7:1-3.8:\1-2.4:\-3.6
43 Pica:\-9.1:1-9.0:\1-5.9:1-8.8
. TE
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Text Formatting Guide
Output:

Eeadability of Text

Line Width and Leading for 1G-Foint Type

Line Set 1-Point| 2—Point | 4—Point

Width || Solid| Leading | Leading | Leading

9 Pical|| —9.3 —-6.0 -5.3 —7.1
14 Pica|| —4.5 —-0.6 —-0.3 =2l
19 Pica|| —=5.0 -5.1 0.0 — .0
31 Pica || =8.% -3.8 —-2.4 -3.6
453 Pica|| —9.1 -9.0 -5.9 —8.8
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2.10.5 Keywords

The follow ng table describes the tbl keywords:

Keywor d Ef fect of the Keyword

a or A Sets al phabetic subcolum entry (see topic 2.10.2.3).

al | box Boxes each entry (see topic 2.10.2.2).

b or B Bol df aces entries (see topic 2.10.2.3).

box Encl oses entire table in a box (see topic 2.10.2.2).

c or C Centers the entry in the colum (see topic 2.10.2.3).

center Centers table horizontally in (offset and margi ned) page
(see topic 2.10.2.2).

del i m (xy) Defines eqn delimters.

doubl ebox Encl oses the table in a double box (see topic 2.10.2.2).

e or E Makes col ums equal wi dth (see topic 2.10.2.3).

expand Makes the table the offset and margined line width (see
topic 2.10.2.2).

f or F Sets the font type

i or | Makes the itemitalic font.

| or L Aligns colum left (see topic 2.10.2.3).

l'inesize (nun) Sets the line length (see topic 2.10.2.2).
n or Makes the colum a nuneric colum (see topic 2.10.2.3).
num Specifies columm separation (see topic 2.10.2.3).

pd

p or P Sets type size (see topic 2.10.2.3).

r or R Al'igns colum right.

s or S Spans entry across columms (see topic 2.10.2.3).

t or T Pl aces vertically spanned itemat top of space (see topic
2.10.2.3).

tab (char) Sets the data separation character to char

™ ... T} Marks a text bl ock

uor U Staggers colum entry relative to previous row (see topic
2.10.2.3).

v or V Sets the vertical spacing (see topic 2.10.2.3).

w or W Assigns a mnimum colum w dth value (see topic 2.10.2.3).

z or Z Specifies a Zero width item (see topic 2.10.2.3).

. XX Calls a formatter request or another macro (if not the tbl
command) of the nane xx.

| Creates a vertical line (see topic 2.10.2.3).

| Creates a double vertical line (see topic 2.10.2.3).

(") Spans an entry vertically to previous row (see topic
2.10.2.3).

(M) Spans vertically (see topic 2.10.2.4).

= Creates a double horizontal line (see topic 2.10.2.3).

_ Creates a horizontal line (see topic 2.10.2.4).

\ Creates an underscore line the width of an en (see topic
2.10.2.4).

\ Rx Repeats character x.

- Uses standard input at this l[ocation
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2.11 Chapter 11. Formatting Viewgraphs and Slides

Subt opi cs

2.11.1 About This Chapter

2.11.2 Making Actual Viewgraphs and Slides
2.11.3 Viewgraph Macros

2.11.4 The troff Preprocessors

2.11.5 Macros of the Viewgraph Macro Package
2.11.6 Conposing Foils

2.11.7 Exanpl es
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About This Chapter

2.11.1 About This Chapter

Thi s chapter describes a package of troff formatter nacros called

vi ewgr aph macros that are designed for typesetting for the production of
vi ewgr aphs and slides. The sheets of printed output used to prepare the
vi ewgraphs and slides (and sonetines the viewgraphs and slides thensel ves)
are called foils.

VWhen a foil is printed, the actual projection area is nmarked at the
corners by cross hairs (plus signs) that correspond to the inside corners
of a viewgraph nmount. This is an aid in positioning the foil for
nount i ng.

Al foils other than the .VS (square viewgraph) foil also have a set of
hori zontal and vertical crop mark lines. These indicate how much of the
foil will be seen if it is nade into a 35 nmslide, rather than into a
vi ewgr aph.

You can prepare transparent plastic viewgraphs in a variety of dinmensions,
as well as 35 mmand 2 | 2 inch slides, using the viewgraph macros. You
can control styles, fonts, title sizes, highlighting, and subordination

| evel s. Because the foils are typeset froma text file, you can change
the file to include new data or incorporate data into a new presentati on.
You can perform normal text processing functions by passing text through
spell, eqgn, thl, cw, or other text processing or preprocessing conmands.

Not e: You cannot include artwork, graphics, or nmulticolored text in foils
made with this macro package except by manual cut-and-paste
nmet hods.

You cannot use the viewgraph macros for Japanese text as these macros do
not support nultibyte characters.

| Copyright IBM Corp. 1985, 1991
211.1-1



Text Formatting Guide
Making Actual Viewgraphs and Slides

2.11.2 Making Actual Viewgraphs and Slides

Typesetter output is printed on nmechanical paper. On a typica

phot otypesetter, the paper is a white, opaque photographic paper with
black lettering. There are a nunber of processes for making transparent
vi ewgr aphs from opaque paper

Not e: Mechani cal paper is heat sensitive. Because sone transfer
processes involve heat, you should first nmake copies of the
typesetter output and then use these copies for making
t ranspar enci es.

Slides can be nade by photographing foil output. You can have both
positive (opaque letters on transparent background) and negative
(transparent |letters on opaque background) slides made, as well as
hi ghl i ghted and col or ed- background sl i des.

There is equipment that |lets you create slides fromvideo i mages. This
does not necessarily require output created using viewgraph macros, but
you can use them (see "Wbrkstation Screen Qutput” in topic 2.11.3.2).
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2.11.3 Viewgraph Macros

You can use the viewgraph macro package for phototypeset output or obtain
an approxi mation of typeset output to a workstation screen.

Subt opi cs
2.11.3.1 Typeset Qut put
2.11.3.2 Wrkstation Screen Qutput
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2.11.3.1 Typeset Qut put

You can use the myt command to use the viewgraph macro package with the
troff typesetter for phototypeset output by entering:

mvt [ flags ] file ...

The file contains text and macro invocations for the foils and flags can
be one or nore of the foll ow ng:

-a Di splays output on a termnal (other than a Tektronix 4014--see
"Workstation Screen Qutput™ in topic 2.11.3.2). This is an
approxi mati on of typeset output using ASCI| characters and

synbol s.
-e Call's eqn.
-t Calls thl.

A hyphen (-) given in place of a file causes the mvt command to read the
standard input (rather than a file), as in the following entry calling the
cw preprocessor (see "Constant-Wdth Program Exanples” in topic 2.11.4. 3):

cw[ flags ] file ... | mvt [ flags ] -
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2.11.3.2 Wirkstation Screen CQutput

You can obtain an approxi mati on of typeset output to a workstation screen
by using the nvt command:

mt -a file ...
The video display shows the formatted foils except that:
0 Point-size changes are not visible
O Different fonts are not visible
0 Titles that are too | ong can appear proper

O Al horizontal notions are reduced to one horizontal space to th
right.

O Al vertical notions are reduced to one vertical space down

For exanple, lines of text following a .B, .C, or .D macro do not appear
to align properly; although they do align correctly when printed.
Al t hough alignment is not correct in this approxinmation, |ine breaks and

t he anpbunt of vertical space used by the text can be observed.

If the foil is not full, nvt prints the nunber of blank lines (in the
current point size) that remain on the foil; if the foil is full, a
warning is printed to standard output. |If the text did overflowthe foil,

text is printed below the bottomcross hairs (crop rmarks) and bel ow t he
bottomline for slide markings.

| Copyright IBM Corp. 1985, 1991
211.32-1



Text Formatting Guide
The troff Preprocessors

2.11.4 The troff Preprocessors

You can use the various troff formatter preprocessors to typeset foils
when you require nore powerful formatting capabilities.

Subt opi cs

2.11.4.1 Tables

2.11.4.2 Mathemati cal Expressions
2.11.4.3 Constant-Wdth Program Exanpl es
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2.11. 4.1 Tabl es

You can use the tbl programto set up colums of data within a viewgraph
or slide. The . TS and .TE nmacros are not defined in the viewgraph nmacro
package but are nerely flags to call thl
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2.11. 4.2 NMathemati cal Expressions

You can use the eqn programto typeset mathematical expressions and
formulas on foils if you take care to specify proper fonts and point
sizes. The .EQ and .EN macros are not defined in the viewgraph macro
package and call the egn program The exanple in topic 2.11.7.7
illustrates using the egn programw th vi ewgraph macros.
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2.11. 4.3 Constant-Wdth Program Exanpl es

The constant width font sinulates workstation and |ine printer output and
can be effective for some purposes, as in presenting conmputer topics. The
cw program as well as the exanple in topic 2.11.7.7 illustrates the cw

pr epr ocessor.
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2.11.5 Macros of the Viewgraph Macro Package
The follow ng macros are available within the viewgraph nacro package.

Subt opi cs

2.11.5.1 Default Fonts

2.11.5.2 Foil-Start Macros

2.11.5.3 Titles

2.11.5.4 Level Macros

2.11.5.5 dobal Indents

2.11.5.6 Point Sizes and Line Lengths

2.11.5.7 Default Vertical Space

2.11.5.8 Underlining

2.11.5.9 Text Filling, Adjusting, and Hyphenation
2.11.5.10 M scel | aneous Vi ewgr aph Macr os
2.11.5.11 troff Requests and Vi ewgraph Macro Synonyns
2.11.5.12 Viewgraph Macros That Cause Breaks
2.11.5.13 Reserved Macro Nanes
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2.11.5.1 Default Fonts

The vi ewgraph macros assune that the Hel vetica Regul ar (al so known as
Ceneva) font is the default font and that it is |oaded in physical device
position 1 of the typesetter. You can use additional fonts, as well as
change the default font using the .DF (default font) nacro:

.DF numfont [ numfont ... ]

The .DF macro sets troff values appropriate for font in position num
Because the U A/ T typesetter can have four fonts nounted, you can specify
up to four numfont paraneter pairs with num being an unrepeated digit
froml to 4.

Note: The font naned first is nmade the default font. (The viewgraph
macr o package does not assune font position 1 as the default when
you use the . DF macro.)

The actual fonts nmounted in the typesetter nust be installed by the
typesetter operator. You can use any available font, but generally a
Roman font presents a poorer appearance than Helvetica font for foils.

Note: Not all fonts have the sane character proportions. Since the
vi ewgr aph macro package is designed for use of Helvetica font,
using other fonts can sonetinmes result in an appearance of
irregul ar character spacing. (See also "M scellaneous Vi ewgraph
Macros" in topic 2.11.5.10.)

The .DF macro must inmediately precede a foil-start macro (see "Foil-Start
Macros" in topic 2.11.5.2); the initial setting is equivalent to:

.DF1 H21| 3 B4S

The exanple in topic 2.11.7.7 illustrates the use of the .DF macro.
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2.11.5.2 Foil-Start Macros

Each foil is started with a foil-start macro. There are nine foil-start
macros for generating nine different sized foils; the names (and the
correspondi ng nounting-frame sizes) of these macros are shown in

Table 11-1.

The nami ng convention for these nine macros is that the first character of
the name (V or S) distinguishes between viewgraphs and slides, while the
second character indicates whether the foil is square (S), small wde (w),
smal | high (h), big wide (W, or big high (H. The 35 mmslides are
narrower than the correspondi ng vi ewgraphs; therefore, the ratio of the

| onger dinmension to the shorter one is larger for slides than for

vi ewgraphs. As a result, you can use slide files for viewgraphs, but not
(usually) vice versa. On the other hand, viewgraphs can hold a bit nore
text than slides. Square slides and viewgraphs are the exception, being
the same. For that reason, there is no .SS (square slide) macro; the .VS
(square viewgraph) macro serves for square viewgraphs and 2 | 2 slides.

Note: The .vwand .SWnacros produce foils that are 7 | 5.4 inches
because commonly avail abl e typesetter paper is |l ess than 9 inches
wi de. These foils nust be enlarged by a factor of 9/7 before they
can be used as 9 | 7-inch high viewgraphs.

o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
| Table 11-1. Viewgraph Start-Macros and Foil Sizes

o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
. Macro | Foil Size and Type i Printed Image | Text Area |
R SR o e e e e e e e e e e e e oo - S T |
I . VS I 7,7 viewgraph or 2;2 slide PN | 6.8/6

R SR o e e e e e e e e e e e e oo - S T |
i .Vh I 7,5 portrait viewgraph A ANS] | 6.8/4.2 |
R SR o e e e e e e e e e e e e oo - S T |
P W i 5/ 7 landscape vi ewgraph i 97 . 4.8, 6

R SR o e e e e e e e e e e e e oo - S T |
i - VH i 917 portrait viewgraph P97 , 8.8/6 |
R SR o e e e e e e e e e e e e oo - S T |
o VW I 719 landscape vi ewgraph i 5.47 i 5.216 |
R SR o e e e e e e e e e e e e oo - S T |
i . Sh | portrait 35nm slide | 714.6 | 6.83.8 |
S R T e Foem e e e e e e e e m e e e aa o s |
I . Sw il andscape 35mm sl i de | 4.6,7 | 4.416 |
S R T e Foem e e e e e e e e m e e e aa o s |
| . SH | portrait 35nm slide I 916 | 8.8}5

S R T e Foem e e e e e e e e m e e e aa o s |
I . SW il andscape 35mm sl i de 4.6, 7 | 4.4,6

o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +

The printed inmage in the above table is listed in inches. The size ratios
are listed as height | width. The dinensions listed for the slides refer
to the size of the machi ne paper output fromwhich the slides are taken
The 35mmslides inthe 7 | 5 and 5| 7 ratios have proportionately smaller
frame apertures than their nomnally |arger counterparts though the slide
external dinensions are the sane.

Note: The ternms portrait and | andscape, used in reference to inmage shape,
refers to the orientation of a rectangular shape. A portrait imge
is higher than it is wide, and a | andscape image is wider than it
i s high.

| Copyright IBM Corp. 1985, 1991
21152-1



Text Formatting Guide
Foil-Start Macros

Note: Each foil created by .vW and each foil created by .Swif used as a
vi ewgr aph, nust be enlarged by a factor of 9/7.

Each foil start macro causes the previous foil (if any) to end, foil
separators to be produced, and certain heading infornmation to be
generated. The default heading information consists of three |ines of
right-justified data:

O The current dat

0 <<Conpany Name>

0O FAL num

where numis the sequence nunber in the current run, or printed series, of
foils.

Def ault heading i nformati on can be changed by specifying three optional
paraneters to a foil-start nacro:

XX [num [ident] [date]
wher e:
O XX stands for one of the nine foil-start macros.
O The numis the foil identifier (typically a number).

O The ident is other identifying information (such as the initials of
the person creating the foil).

0 The date is usually given as the date.

The resul ting heading information consists of three |ines of
right-justified text:

O i dent
d dat e
O FOL num

If date and ident are omitted on a foil-start macro, the correspondi ng
values (if any) fromthe previous foil-start macro are used.
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2.11.5.3 Titles

The . T (title) macro creates a centered title fromits string paraneter:

. T "string"
You nust enclose string within double quotes ("...") if it contains
spaces. The size of the title is four points larger than the prevailing
poi nt size. Any indentation established by the .| macro (see "d obal

Indents” in topic 2.11.5.5) has no effect on titles, which are al ways
centered within the foil horizontal dinension.

Pages 2.11.7.3 and 2.11.7.5 offer exanples of the .T nacro.
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2.11.5.4 Level Macros
There are four viewgraph macros to provide indentation |evels:

A

.B

.C

.D
Each | evel macro places the text that follows it at the correspondi ng
| evel of indentation (level A for .A for exanple). Each |evel macro al so
sets the anobunt of vertical spacing. The amount of vertical spacing done
by each |l evel macro is controlled by the .Dv (vertical distance) macro
(see "Default Vertical Space"” in topic 2.11.5.7).
The exanple in topic 2.11.7.5 illustrates the use of the |level nacros.
Subt opi cs
2.11.5.4.1 The A Level
2.11.5.4.2 The B Level

2.11.5.4.3 The C Level
2.11.5.4.4 The D Level
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2.11.5.4.1 The A Level
The . A macro sets the left margin.
A [X]

Each . A macro spaces a half line fromthe preceding text, unless the x
paraneter is specified (x can be any character or string of characters); x
suppresses the spacing.

The . A nmacro does not generate a mark of any sort; it is the left margin
(or Alevel) macro. The A level is autonmatically called by each of the
foil start macros. Repeated .A calls are ignored, but each successive
call of any of the other three |evel nacros generates the correspondi ng
mar k and i ndentati on.

You can also call the .A macro through the .| nmacro (see "d obal |ndents”
intopic 2.11.5.5).
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The B Level

2.11.5.4.2 The B Leve
The B |l evel heading mark and indentation is set by the .B (B level) nacro:
B ["mark" [size]]

The B level itens are marked by a bullet printed in slightly reduced point
size by default. The text that follows the .B is spaced a half |ine bel ow
t he preceding text.

You can change the B |l evel nmark by specifying the desired character string
to be used as the mark. You nust enclose all string paraneters that
contain spaces within double quotes, but the quote marks are optional if
no spaces occur in the string. The follow ng exanpl e produces a nunbered
list:

. VS

This is a list of itemns:

.B 1.

This is item nunber 1.

.B 2.

This is item nunber 2.

.B 3.

This is the third and last itemon this foil.

You can change the point size of the mark with the size paraneter. The
size, if given, is a nuneric value that alters the desired type size. |If
you give a .B macro without the size, the current type size is used. An
unsi gned or positive paraneter increases type size, and a negative
paranet er decreases type size. The type size is changed relative to the
current type size in points. A size paraneter greater than 99 causes mark
to be reduced in size as if it were the default (bullet) mark. After
the mark is printed, the previous point size is restored. These

poi nt -si ze changes occur automatically.
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2.11.5.4.3 The C Level

The Clevel is like the B level except that it is indented farther to the
right and the default mark is an -- emdash (as called by \(en) in a
slightly reduced point size. .Cis the Clevel macro.
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The D Level

2.11.5.4.4 The D Level

The .D (D level) macro is indented farther to the right than the C | evel
and does not space fromthe previous text. It causes the follow ng text
to start on a new line by causing a break. It formats like the B and C

| evel nmacros otherwise. The D level default mark is a bullet smaller than
that used for the B | evel.
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2.11.5.5 d obal Indents

You can shift the entire text of the foil (except titles) right or left
using the .1 (indent) rmacro.

.1 [indent] [a [nuni]

The i ndent paraneter can be a signed positive or negative nuneric val ue,
indicating right or |left nmovenent fromthe current margin. |f unsigned,
the paranmeter specifies the new margin, relative to the initial default
margin. |If the indent value is not dimensioned, it is assuned to be in
inches. |If the indent is null or omtted, 0i is the assumed val ue,
causing the margin to revert to the initial default margin.

If you specify the a paranmeter, the .| macro calls the A macro (see "The
A Level " in topic 2.11.5.4.1) before exiting. The third paraneter val ue,
num if present, is a paraneter to the .A macro.

The exanples in topics 2.11.7.3 and 2.11.7.7 illustrate uses of the .|
macr o.
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2.11.5.6 Point Sizes and Line Lengths

Each foil-start macro has an appropriate default type point size and |line
length for its overall dinmensions. You can set point size and line length
by calling the .S (size) nacro:

.S [tsize] [Ilength]

Do not give a third paraneter to .S. You can give a type size in points
as the first parameter. If tsize is:

O A null paraneter, the previous point size is restored

O A signed negative nunber, the point size is reduced by the specifie
amount .

0 A signed positive nunber, point size is increased by the specifie
amount .

O An unsigned nunber, it is used as the new point size

O A nunmber greater than 99, the initial default point size is restored

Vertical spacing is always set at 1.25 tines the current point size for
vi ewgr aphs and sl i des.

If you give a second paraneter, it specifies line |ength.

0 The val ue can be di nensi oned

g If it is not dinensioned and is less than 10, it is taken as inches

O If it is not dinensioned and is greater than or equal to 10, it
taken as troff machine units (1/432 of an inch, horizontally).

The .S nacro changes point size and vertical spacing inmmediately, but a
line-length change requested with this macro does not take effect unti
the next |evel macro call

The exanple in topic 2.11.7.7 illustrates the .S nacro.
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2.11.5.7 Default Vertical Space

The default vertical space macro, .DV, lets you change the vertica
spaci ng done by each of the four |evel nmacros (see "Level Macros" in
topic 2.11.5.4):

.DV [aval] [bval] [cval] [dval]
The first parameter is the spacing value for the . A macro, the second is
for the .B macro, and so on. Null paraneters | eave the correspondi ng

spaci ng unaffected. Al given paraneters must be di nensioned. The
initial setting is equivalent to:

.DV .5v .5v .5v Ov
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2.11.5.8 Underlining
You can underline using the .U (underline) mnacro:

.U stringl [string2]
The .U nacro takes one or two paraneters. The first paranmeter is the
string of characters to be underlined. |If the underlined string contains
a bl ank space, you must enclose it in quotes (for example, ". . .."). The
second parameter, if present, is not underlined but is appended to the
first paraneter. For exanple:

. U phot ot ypesetter

produces:

phot ot ypesetter

whi | e:
.U under Iine
produces:

under | i ne
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2.11.5.9 Text Filling, Adjusting, and Hyphenation

By default, the viewgraph macros fill, but neither adjust nor hyphenate
text. This seens to work well for nbst foils. You can change the
defaults by using the .AD, .FI, .HY, .NA .NF and .NH nacros that call
their |owercase formatter equivalents (see "troff Requests and Vi ewgraph
Macro Synonyns" in topic 2.11.5.11).
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2.11.5.10 M scel | aneous Vi ewgr aph Macr os

The ~ (tilde) is defined by the viewgraph nacros as a constant space; you
can use the tilde wherever you wi sh a fixed size, nonadjustable space in
your text. To override this definition, you can include the follow ng
formatter (translate) request in the input file (see topic 2.8.16.3):

B

The formatter string call \*(Tmworks within nvt and generates a trademark
synmbol or string.

| Copyright IBM Corp. 1985, 1991
2.11.510-1



Text Formatting Guide
troff Requests and Viewgraph Macro Synonyms

2.11.5.11 troff Requests and Vi ewgraph Macro Synonymns

In general, you should not intermx troff requests with the viewgraph
macros because this often |eads to undesirable (and sonetines astonishing)
results. You should generally use the uppercase synonyns that have been
defined in the viewgraph nmacro package. You should use other troff

formatter requests sparingly if at all; you will find that some cannot be
used or only work in certain cases. The requests that affect point size,
i ndentation, page offset, line and title lengths, and vertical spacing

between lines, are likely to cause problens. You should use the .S and .
vi ewgr aph macros instead.

The vi ewgraph macro package recogni zes the foll ow ng uppercase vi ewgraph
macros as the synonyns of the correspondi ng | owercase troff requests.

Table 11-2. Viewgraph Macros that Convert to Typesetter Requests

Macr o Label Meani ng and Reference
. AD Adj ust Begins line adjustnment (text justification)
when fill is on (see "Text Filling,

Adj usting, and Hyphenation" in
topic 2.11.5.9).

. BR Br eak Stops filling the line currently being
collected and prints it wthout adjustnent.
Fol  owi ng text appears on a new |line (see .br
intopic 2.8.15.4).

. CE Cent er Centers the following line or lines (see .ce
intopic 2.8.15.4).

. Fl Fill Begins filling output lines (see .fi in topic
2.8.15.4, and "Text Filling, Adjusting, and
Hyphenation" in topic 2.11.5.9).

. HY Hyphenat e Begi ns automati ¢ hyphenati on (see "Text
Filling, Adjusting, and Hyphenation" in
topic 2.11.5.9).

. NA No Adj ust Turns adjust node (right margin
justification) off, |leaving right margin
ragged (see .na in topic 2.8.5.2, and "Text
Filling, Adjusting, and Hyphenation" in
topic 2.11.5.9).

. NF No Fill Turns fill node off (see .nf on 2.8.15.4, and
"Text Filling, Adjusting, and Hyphenation" in
topic 2.11.5.9).

. NH No Hyphen Turns automati ¢ hyphenation off (see "Text
Filling, Adjusting, and Hyphenation" in
topic 2.11.5.9).

. NX Next File Stops processing the current file and goes to
the next file (see .nx in topic 2.8.18.1).

. SO Swi tch Begi ns processing a new file and returns to
Sour ce the current file when finished (see .so in
topic 2.8.18.1).
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. SP Space Spaces vertically in the direction indicated
Vertically in a parameter (see .sp in topic 2.8.15.4).
. TA Tab Set Sets tab stops and types (see .ta in topic
2.8.16.2.2).
LTI Tempor ary Indents the output text line follow ng the
I ndent next newine in relation to the current

indent |level (see .ti in topic 2.8.15.4).
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2.11.5.12 Viewgraph Macros That Cause Breaks

The .S, .DF, .DV, and .U nmacros do not cause a break. The .| macro causes
a break only if it is invoked with nore than one paraneter. Al other

vi ewgr aph macros al ways cause a break. The troff formatter synonyns (see
"troff Requests and Vi ewgraph Macro Synonyns" in topic 2.11.5.11) .AD,
.BR, .CE, .FI, .NA .NF, .SP, and .TlI also cause a break, and other troff
requests may cause a break.
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2.11.5.13 Reserved Macro Names

Certain nanes are used internally by this macro package. |In particul ar
all two-character names starting with either ) or | are reserved. You
cannot define your own macros that have the same nanes as the viewgraph
macros and string registers, or any nmacros that have the sane names as
troff requests, string registers, or macros except the user-defined
macros. |If you use any of the preprocessors (see "The troff
Preprocessors” in topic 2.11.4) or other macro packages, you nust al so
avoid their reserved names. (For sone advice on reserved nanes, see
"User-Definable Nanmes" in topic 2.7.11.3.)
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2.11.6 Conposing Foils
The following are tips for conposing foils.

0 The nost useful foils are created using .VS, .W, and .Sw, because
nost projection screens are either square or |andscape style (w der
than they are tall). The resulting foils require no enl argenent
bef ore use.

0 Do not reduce point size below the default value. The default poin
size for each type of foil is by design the smallest point size that
Will result inafoil that is |egible by an audience of nore than a
dozen people in a typical small nmeeting room |f necessary, use two
or nore foils rather than reducing the point size. Less text per foi
often results in a nore effective presentation

0 Avoid nurerous font changes. A foil with nore than two typeface
tends to distract the viewer.

0 Avoid underlined text. Even though the viewgraph macro packag
contains a macro for underlining, you should use it very rarely.
Hi ghlighting with a different font usually | ooks better than
under | i ni ng.

0 Helvetica sans-serif font is thicker and easier to read for viewgrap
presentations than the Roman serif font normally used for typesetting.
Ti mes Roman font does | et you squeeze nore text onto a foil, but
visual presentations are usually nmore effective with sparse text. |If
you wish to use italic and/or bold typefaces, either the Helvetica
regular, italic, and nmediumfonts, set up by:

.DF 1 H2 H 3 HM
or the Tinmes Roman regular, italic, and bold set up by:

.DF 1 R21I1 3B
are effective. Helvetica Mediumis a fairly heavy typeface. True
bol d typefaces can appear very heavy in visual presentations. The

followng table identifies fonts used in the exanmple in topic 2.11.7.1
and 2.11.7.3 respectively.

1, 2, and 3 H (default)
4, 7 R and |
5 6 R and CW

O You can use the .SP nmacro to get a greater top margin (for instance
.5v or 1v vertical space) for the foil

0 Use both uppercase and | owercase text, which is nore readable tha
uppercase text only (unless the foil is set in a point size so snall
that | owercase characters are illegible). Mre information will fit
on the foil wthout crowding.

0 Foil style for a presentation should be as consistent as possible
Changi ng fonts, point sizes, foil shapes, and so on, fromfoil to foi
tends to distract the viewer. You should reserve stylistic changes
for deliberate enphasis.

To summari ze, when in doubt:
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Do not change point sizes

Do not change fonts or typefaces

Do not underline

Use nany sparse foils rather than a few crowded ones

Use fewer words rather than nore

Use | arger point sizes rather than snaller

Use | arger top and bottom margi ns rather than smaller

Use normal uppercase and | owercase text rather than uppercase tex
only.
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2.11.7 Exanpl es
The foil formatting process is illustrated with the foll ow ng exanpl es.
Subt opi cs
2.11.7.1 Input
2.11.7.2 Qutput
2.11.7.3 Input
2.11.7.4 Qut put
2.11.7.5 I nput
2.11.7.6 Qutput
2.11.7.7 Input
2.11.7.8 Qutput
2.11.7.9 Input
2.11.7.10 CQut put
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2.11.7.1 I nput

. Sw

Si x stages of a project:
.B

Wi | d ent husi asm

.B

di si |l |l usi onnment

.B

total confusion

.B

search for the guilty
.B

puni shment of the innocent
.B

pronotion of the non-participants

If the preceding text file is given the file nane trivial, the follow ng
command generates the next output:

mvt trivial
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Output

Si x stages of a project:

O

O

Wi | d ent husi asm

di si |l | usi onnment

total confusion

search for the guilty

puni shment of the innocent

pronotion of the non-participants
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2.11.7.3 Input

.Mw 2 " Less Trivial " " June 29, 1980 "
.T " What the Walrus Said "

"The tinme has cone,"” the Walrus said,

. BR

"To tal k of many things:

1.5

.B

O shoes\ (emand shi ps\ (emand seal i ng wax\ (em
.B

O cabbages\ (emand ki ngs\ (em

.B

And why the sea is boiling hot\(em

.B

And whet her pigs have w ngs."
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Output
2.11.7.4 Qutput
June 29, 1980
Less Trivial
FOL 2
+ +
VWhat the Walrus Said
"The tinme has cone,"” the Walrus said,
"To tal k of many things:
O O shoes--and ships--and sealing
wax- -
0 O cabbages--and kings--
O And why the sea is boiling hot--
O And whether pigs have w ngs."
+ +
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2.11.7.5 I nput

.Vh 3 " Levels & Marks "

. T " Foil Levels & Level Marks "
This is the .A (left margin) |evel;
.B

This is the .B | evel,

.B

as is this;

.C

this is the .C | evel,

.C

as is this;

.D

and this is the .D | evel

.D

as is this.

LA

The | arge bullet, the dash, and the
smal|l bullet are the default "narks" for
levels .B, .C, and .D, respectively.
However, these three levels can al so
be marked arbitrarily:

.B B.

Like this (this is the (.B level);
.C 3.

like this (this is the .C level);
.D d.

as is this (this is the .D level).
B

An arbitrary nunber of lines of text

can be included in any itemat any |evel;

the text will be filled, but neither adjusted
nor hyphenated, just like this .Alevel item
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2.11.7.6 Qutput

+
Foil Levels & Level Marks
This is the .A (left margin) |evel;
O this is the .B |level,
O as is this;
-- this is the .C |evel,
-- as is this;
(.) and this is the .D |level,
(.) as is this.
The | arge bullet, the dash, and the smal
bul et are the default "marks" for |evels .B,
.C, and .D, respectively. However, these
three | evels can al so be marked arbitrarily:
B. Like this (this is the .B |level);
3. like this (this is the .C level);
d. as is this (thisis the .D level).
An arbitrary nunber of lines of text can
be included in any itemat any |evel;
the text will be filled, but neither
adj usted not hyphenated, just like this
.Alevel item
+
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2.11.7.7 | nput
In the follow ng input the synbol &DI AMOND. represents the tab character

.de CW
.1.5 a
. NF
.de CN
. FI
.1 0 a

.DF1 R21 3 CW

.VS 5" CW& EQN "

. EQ

gsi ze 18

. EN

.S 100 5.5

I nput :

. CW

. EQ

sumfromk=1 to inf msup k-1
~=~ 1 over 1-m

. EN

.CN

Qut put :

12 a

. EQ

sumfromk=1 to inf msup k-1
~=~ 1 over 1-m

. EN

.1 0 a

I nput :

. CW

The equation $ f(t) ~=~ 2 pi
int sin ( onegat ) dt $
is used here in running text,
rat her than being displayed.
.CN

Qut put :

.1 .5 a

. EQ

delim $$

. EN

. AD

The equation $ f(t) ~=~ 2 pi
int sin ( onegat ) dt $

is used here in running text,
rat her than being displayed.
. EQ

delim of f

gsi ze 10

. EN

| Copyright IBM Corp. 1985, 1991
211.7.7-1



Text Formatting Guide
Output

2.11.7.8 Qutput

June 29, 1980
CW & EQN
FOL 5

Input:
. E@

sum from k=1 to inf m sup k-1
~=~1 over 1—-m
. EN

Output:

n e
3
\

Input:

The equation § f{t) ~=~ 2 pi
int sin {omega t } dt §

1s used here in running text,
rather than being displayed.

Output:

The equation f(¢)= 27 sin (wt)dt is
used here in running text, rather than
being displayed.
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2.11.7.9 I nput

In the follow ng input the synbol &DI AMOND. represents the tab character:

.VS 7 " The Works: CQutput "
. EQ

delim $$

gsi ze 14

. EN

Qut put :

.1 0 a

. SP

. TS

cent er doubl ebox;
Ci pt+4 Cp+td S S
N

| C

| C

Li | C|] C| N

User s&Dl AMOND. Har dwar e

&DlI AMOND. _&DI AMOND. _ &DI AMOND.

&DI AMOND. Conput er &DI AMOND. Model &DI AMOND. Ser i al
&DI AMOND. Syst en&DI AMOND. \ *&DI AMOND. Nunber

|

L L
| C
| C

CS Dev. &DI AMOND. A&DI AMOND. 1234&DI AMOND. 54
SGS Dev. &DI AMOND. B&DI AMOND. 4427 A&DI AMOND. 3275
Low End&DI AMOND. C&DI AMOND. XYZ&DI AMOND. 221

And now ... &DI AMOND. T{

. NA

Sone filled text and an equation
T} &DI AMOND. T{

$ zeta (s) = prod

fromk=1 to inf k sup -s $

. AD

T} &DI AMOND. 1. 2

.TE
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Output
2.11.7.10 CQutput
June 29, 1980
The Works: CQutput
FOL 7
+ +
Qut put :
Hardware
Lisens Computer Model Serial
System ede Number
05 Dev. A 1234 D4
S6S Dev. B 427 A SerD
Low-End C XYZ 2]
And now ...| Some oo _g 1.2
filled text | (8)=I1k
k=1
and an
equation:
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3.12 Chapter 12. Useful Text Processing Commands

Subt opi cs

3.12.1 About This Chapter

3.12.2 Copying Files

3.12.3 Creating, Editing, and Deleting Files
3.12. 4 Conparing and Scanning Files
3.12.5 Merging and Splitting Files
3.12.6 Manipul ating Data

3.12.7 Formatting Text

3.12.8 Displaying and Printing Text
3.12.9 Wrking with G aphs

3.12.10 Using Shell Commands
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3.12.1 About This Chapter

The following are Al X PS/2 Operating System conmmands that you may find
useful for text processing and formatting. They are grouped by type of
activity. Details of command usage are given in the Al X Operating System
Commands Reference. Useful conmmands for formatting and preparing C

| anguage programs are given in the Al X PS/ 2 Operating System Progranmmi ng
Tools and Interfaces. The Source Code Control System (SCCS) therein
docunented can be used for some purposes for text formatting, particularly
for docunent revision control.
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3.12.2 Copying Files
Conmand Li ne Description
cat file [file] ... > outfile
Reads file ... into outfile.
Note: Pre-existing data in outfile is lost. [If, for

exampl e, you give the command cat filel > file2,
file2 is lost.

copy infile outfile

OR

copy infile [infile] ... directory
Copies files.

cp

Same as copy conmmand

dd [file-specs] [Dblocksizes] [conv=parn
Converts and copies a file.

In file newfile

oR

In files ... directory
Links files to files or directories; links
subdirectories of common directory.

mv files directory
oR
mv file-or-dir newnane
Moves or renanes files or directories.
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3.12.3 Creating, Editing, and Deleting Files
Conmand Li ne Description
awk [ parns] [ file]

Finds lines in files matching specified patterns and
performs specified actions on them

cat - > file Redirects standard input to file. End standard input
with Crl-D
del [-] file ... Deletes file (confirmation required, but can also delete

a wite-protected file). (Use the rndir commuand to
delete a directory.)

e[ file [ flags]]
Edits text using a full-screen editor.

ed [-] [ file] Edits text by line.

edit [-r] file ...
Provides a line editor that is a sinplified version of
the ex editor.

ex [-flags] file Edits lines interactively, with screen display; creates
or uses file.

rm[-flag] file ..
Renoves files. Use this comand with great care.

sed [edit-script(s)-spec] [ file]
Edits files in a streamfashion, nodifying lines in
accordance with an editing script and witing themto
standard out put.

uniq [-flag] [xnun] [infile [outfile]]
Del etes repeated adjacent lines or specified fields in a
file and sends output to standard output or to a
specified file.

vi -flags [file]
Edits using a visual editor based on ex; creates or uses
each file specified.
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3.12. 4 Conparing and Scanning Files

Conmand Li ne Description

bfs [-] file
Scans large files using a search syntax simlar to ed.

file [-nreffile] infile

OR

file -c -meffile
Sanples a file, determines its file type (ASCI| text,
data, directory, or whatever), and wites the file type
to standard output; or checks the reference file for
format errors.

cnp [-flag] filel file2
Conpares two files (usually not text files).

comm-numfilel file2
Finds lines comon to two sorted files and sel ects or
rejects them

bdiff [num [-s] filel file2
Finds differences in very large files, using diff.

diff [-flags] filel file2
Conpares two files (usually text files).

diff3 [-flag] filel file2 file3
Conpares three files (usually text files).

diffnk [ flags] filel file2 [ file3]
Conpares filel and file2 and sends output to file3 or
standard output. The output contains formatter requests
to make filel like file2 or nerely marks the difference
between the conpared fil es.

grep [-flags] patternspec [ file] ..
Searches file(s) for a pattern and prints each line
havi ng the pattern to standard out put.

sdiff [-flag] [-wnum [-o0 outfile] filel file2
Conpares filel and file2 using diff and outputs the
result to outfile or standard output in side-by-side
format. You can interactively edit outfile as it is
out put .

scesdiff -rSID1 -rSID2 [-flags] file [ file]
Conpares two versions of a Source Code Control System
file (using diff) and optionally prints the difference

(using pr).

wc [-counttype] file ..
Counts the nunber of |ines, words, and characters in a
file.
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3.12.5 Merging and Splitting Files
Conmand Li ne Description

cat filel >> file2
Appends (concatenates) contents of filel to file2.

csplit [-flags] file context
Splits files by context. The context is specified as a
string pattern, line nunbers, or characters recognized
by the Al X PS/2 Operating System

cut fieldlist [ file]
Qutputs selected fields fromeach line of a file. The
fieldlist is a length of field (in characters) or a
field specification by inbedded delimters.

paste [ flags] file [ file2]
Merges |ines of several files or subsequent |ines of the
files to standard output, with delimters.

sort [ flags-and-paraneters] [ file] ...
Sorts or nerges files to standard output.

split num[ file] [ filesprefix]
Splits a file into pieces of a specified nunber of lines
and stores themto output files of a given prefix, in
sequence.
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3.12.6 Manipul ating Data
Conmand Li ne Description

cal [rmonth] year Qutputs a calendar for a specified nonth or year, for
years 1 through 9999 A D

cal [-] Stores nessages by date and out puts nmessages for current
day and next day (including Sunday and Monday, if
current day is a Friday or Saturday).

date [+string] Di spl ays (or sets) current date and tine.

e[ file [ flags]]
Edits text using a full screen editor.

ed [-] [ file] Edits text by l|ine.

ex [parnms] [ file]
Edits text by line, with screen display.

hyphen [ file] Finds Ilines that end wth a hyphen in input and wites
t he hyphenated words to standard out put.

join [ parns] filel file2
Joins data fields of two files and sends the results to
standard out put.

spell [ parns] file ..
Fi nds spelling errors and unknown words in input and
out puts themto standard out put.

tab [-e] [ file]
Changes space characters into tabs.

tr [-flag] stringl [string2]
Transl ates characters of a string, deleting or
substituting selected characters and wites to standard
out put .

vi -flags [ file]
Edits using a visual editor based on ex, creates or uses
each file specified.
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3.12.7 Formatting Text
Conmand Li ne Description

cb [-s] [-lineflag] file ..
Formats C-| anguage source code to standard output in an
easily read, standard form

checkcw [delins] [file ]
Checks a formatter or preprocessor text file for errors
in matching cw delimters.

checkmmfile ... Checks a text file for errors in using the nmenorandum
macr os and unbal anced equation delimters.

col [-flags] Processes text containing half- and reverse-linefeeds to
standard output, for printers that cannot performthose
movenents, and handl es nul ti col umm out put instructions.
The col command can handle nroff output that is
processed using the -T37 or -Tlp flags.

cw [parns] [ file]
Prepares constant width text for troff and wites it to
standard out put.

deroff [-flags] filel [ file2]
Renoves macros, tokens, and formatter requests from
filel and outputs the stripped text to file2 (to
standard output, if file2 not specified). The flags
sel ect macro packages to strip fromthe file.

greek -Tternmnal Converts output suitable for a TELETYPE Model 37
wor kstation to output that uses avail abl e features of
anot her workstation. greek interprets reverse- and
hal f-1ine notion control -characters, and characters to
out put as Geek synbols. Characters that are not out put
as G eek synbols are simulated by overstriking Roman
characters. Special mathematic characters are al so
support ed.

hp [-fl ags] Processes input for display on Hew ett-Packard HP2621
HP2640, and HP2645 wor kstati ons. W rkstation video
di spl ay enhancenents of underlining, half-intensity
characters, and inverse video are supported. hp can
di scard all but one of consecutive blank output |ines.

hyphen [ file] Finds lines that end wth a hyphen in input and wites
t he hyphenated words to standard out put.

md [ parns] [ file]
Preprocesses files, substituting macro definitions. m
is used primarily for preparing C | anguage or other
progranmmi ng | anguage source files.

mant [ parn] file ...
Formats text using the manual page macros for presenting
vi deo di splay docunentation; works Iike mmt command.

mm|[ parn] file ..
Typesets docunents formatted with the nmenorandum nacr os,
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processing text using nroff. mmecalls nroff with the -h
flag for tab settings. You can al so process the
menor andum nacros by calling nroff using the -mmfl ag.

mm [ parm file ..
Typesets docunents formatted with the nmenorandum nacr os,
processing text using troff and, optionally, various
preprocessors and postprocessors.

nm [ parn] file ..
Typesets docunents formatted w thout using a nmacro
package; works |Iike mm conmand.

nvt [ parnm] file ..
Typesets docunents using the viewgraph nacros, creating
out put formatted for slide or overhead projector
presentations.

newform [[ parns] [ file]] .
Changes the format of a text file by lines, by
substitution, deletion, and addition of text.

nroff [-flags] fil

(¢

Fornafs the contents of file to standard output. The
flags specify type of termnal, macro packages to use,
and so forth.

ptx [ parns] [infile [outfile]]
Generates a pernuted i ndex by searching for keywords in
i nput and sorting by line. The output creates a
permut ed i ndex when processed by nroff or troff.

stty [ flags-and-specs]
Sets, resets, or reports workstation operating
par anet ers.

tab [-e] [ file]
Changes two or nore adj acent space characters into a tab
character.

tabs [ parns] [-Tterminal] [+n]nuni]
Sets tab stops on workstations.

troff [-flags] file
Formats the contents of file to standard output for
phototypesetting. The flags specify type of term nal
macr o packages to use, and so forth.

tty [-5s] Wites the full path name of your workstation to
standard out put.
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3.12.8 Displaying and Printing Text

Conmand Li ne Description
banner string ... Wites character strings in |large letters to standard
out put .

cat [-flags] file ..
Concatenates or displays files to standard output.

col [-flags] Processes text, buffering input having reverse |inefeeds
and forward and reverse half-linefeeds to standard
out put .

Ip [ parns] file Qutputs file to a line printer.

nl [parnms] [ file]
Nurmbers and outputs lines in a file to standard out put.

pg [-flags] [+starting-place] [ file]
Formats files to the workstation (defined in TERM in
di spl ay pages.

pr [-flags] [ file]
Wites a file to standard output, by pages and with a
header bl ock.

print [-flags] [ file] .
Enqueues a file for printing to specified or first
avai | abl e device, or cancels printing of a queued file.

prs [ parns] file ...
Wites all or part of SCCS file(s) to standard out put
usi ng keywords to identify data for inclusion.

gdaenon Schedul es jobs enqueued by print conmand.

splp [-flags] [device]
Changes or displays parallel printer driver settings.

tail [value] [-f] [ file]
Wites the last part of a file to standard output. The
quantity of output may be specified in lines, blocks, or
characters, starting fromthe beginning or end of the
file.
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3.12.9 Wrking with G aphs

Command Li ne

graph [ parns]

spline [ parns]

Description

Prepares a graph frominput pairs of x-y coordinate
nunbers and outputs to standard output in plot file
format. The standard output consists of successive
poi nts connected by straight [ines. Qutput from graph
may be used by tplot to print the graph; spline can
preprocess an input file and interpolate internediate
coordi nate points before graph is run.

Interpolates a smooth curve of points frominput x-y
coordi nate pairs and outputs (approxi mately) evenly
spaced coordi nate pairs.

tplot [-Ttermnal] [ file]

Produces plotting instructions for a particul ar
workstation frominput in plot file format.
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3.12.10 Using Shell Commands
Conmand Li ne Description

line Reads one line fromstandard input and wites it to
standard out put.

open file [ parni Opens a virtual termnal and runs a specified file on
that term nal.

tee [-flags] file ...
Reads standard input and wites to standard out put,
copying to a file at the sane tine.

od [-flags] [[ file] [ parns]]
Reads specified file or standard input and wites to
standard output in a specified format: octal, decimal,
hexadeci mal, or ASCII.
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3. 13 Chapter 13. Requests

Subt opi cs

3.13.1 About This Chapter

3.13.2 Text Appearance

3.13.3 Fonts

3.13.4 Line, Margin, and Indent Control
3.13.5 Page Control

3.13.6 Docunent Style

3.13.7 Docunent Structures

3.13.8 Input and Qutput Control

3.13.9 Formatter Progranm ng Functions
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3.13.1 About This Chapter

This chapter is a reference of instructions (requests, escapes, string
regi sters, keywords, and nacros).

| Copyright IBM Corp. 1985, 1991
3.13.1-1



Text Formatting Guide
Text Appearance

3.13. 2 Text Appearance

Notes in the followng table are interpreted as:

Not e Description
b The request causes a line break unless prefixed with an ' (acute
accent) instead of a period.
D The parameters of this instruction are part of the current
di version | evel
e The parameters of this instruction are part of the current
envi ronnent .
F The request is accepted by nroff and troff.
M The instruction is a part of the nmenorandum macro package.
p The instruction nust be in effect at the tinme of actual printing
to be used.
T The instruction is used by troff and ignored by nroff.
w The request is a call to the cw constant-w dth preprocessor
o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
| Table 13-1. Text Appearance Calls :
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
| Call i Notes | Description |
| : l l
Fom e e a - Fomm e e - e T |
i .ab [nessage] . F . Abnormally end formatting. (See :
| | i "Deliberate Messages” in |
| | | topic 2.8.18.3.1.) |
o e e e e e e e - oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e m o |
. .af reg format I F | Assign format of nunber register. (See
| | I "Nunber Registers" in topic 2.8.9.1.) |
o e e e e e e e - oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e m o |
, .CD [ parns] W | Change cw delimters and other cw
| | i command |ine options. (See "Constant
| | | Wdth" in topic 2.7.4.11.7.) :
o e e e e e e e e oo R S, o m et e e e e e e e e e e e e e e e e e e e e e m o |
i .CN [ parns] MWV i End constant-wi dth display. (See i
| | | "Constant Wdth" in topic 2.7.4.11.7). |
o e e e e e e e e oo R S, o m et e e e e e e e e e e e e e e e e e e e e e m oo |
i .CP [cwW [ pfnt] LW i Print in constant width. (See :
i [ewl[ pfnt]... : I "Constant Wdth" in topic 2.7.4.11.7.) |
o e e e e e e e e oo R S, o m et e e e e e e e e e e e e e e e e e e e e e m oo |
i .cs fntfcnum[snuni | Tp . Set constant-w dth character space
| | I nmode. (See "Text Adjustnent” in |
| | | topic 2.8.5.2.) |
o e e e e e e e - oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e m o |
. . CW][ parns] I MN | Start constant-width display. (See i
| | | "Constant Wdth" in topic 2.7.4.11.7.) |
o e e e e e e e e oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e e e m o |
. . HC [char] i M | Set hyphenation character. :
o e e e e e e e e oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e e e m o |
i .lg [num T | Set ligature npde. (See "Ligatures" in

| Copyright IBM Corp. 1985, 1991
3.13.2-1



Text Formatting Guide
Text Appearance

| ! ! topic 2.8.16.3.2.)

o m e e e e e e oo S o m o e e e e e e e e e e e mema— o

i .ls num | Fe | Set line spacing. (See "Line Spacing"

: | | intopic 2.8.13.1.)

o m e e e e e e e oo A o m o e e e e e e e e e e e memema— o

i .k [red] . FD i Mark current vertical place. (See

: | | "Line Drawi ng and Underlining" in

: : | topic 2.8.4.4.)

o m e e e e e oo A o m o e e e e e e e e e mememam o

. . ne val i FD | Specify needed vertical space. (See

| : ! "Reserving Block Space" in

: : | topic 2.8.6.2.)

o m e e e e e e oo A o m o e e e e e e e e e memema— o

| .ns i\ FD i Turn no-space node on. (See "No Space

: : | Mode" in topic 2.8.13.4.)

o m e e e e e e oo A o m o e e e e e e e e e e e e mema— o

| .0S i F | Qutput saved vertical distance. (See

| : ! "Reserving Block Space" in

: : | topic 2.8.6.2.)

o m e e e e e e oo A o m o e e e e e e e e e mememam o

. .PC [ pfnt][cw W i Print in constant-w dth (opposite of

[ pfnt][cew. .. | | .CP.) (See "Constant Wdth" in

: | ! topic 2.7.4.11.7.)

o m e e e e e e oo A o m o e e o e e e e e e e e ema—a -

i .ps [ [£] num ! Te | Set type size. The initial value is 10

| | I points. Wen called with no paraneter

: | | .ps uses the previous point size. (See

| : I "Type Size" in topic 2.8.3.3.)

o m e e e e e e oo A o m o e e e o e e e e e e emememama-

\ . rs i\ FD i Restore spacing; turn no-space node

| : I off. (See "No Space Mde" in

: : | topic 2.8.13.4.)

o m e e e e e e oo A o m o e e e o e e e e e e emememama-

po.rt [ [£] num , FD . Return to marked vertical place. (See

: | | "Line Drawi ng and Underlining" in

: : | topic 2.8.4.4.)

o m e e e e e e oo A o m o e e e e e e e e e mememam o

i \'s[£] num . Te . Set point size. Like the .ps request.

| | ! (See "Type Size" in topic 2.8.3.3.)

o m e e e e e e oo A o m o e e e e e e e e e mememam o
.S [ *psize] M Set troff typesize and vertica

I
I
i [ *vspaci ng] spacing. (See "troff Point Size and
: Vertical Spacing"” in topic 2.7.5.5.)
.SM stringl

: Make a string smaller (see "troff Point
. [string2] [string3]

I

I

Size and Vertical Spacing" in
topic 2.7.5.5).

i . SP [lines] M | Space vertically. (See "Vertica

: | ! Spacing" in topic 2.7.5.4.)

o m e e e e e e oo S o m o e e e o e e e e e e e e ememema— o
i .sp [num i Fb | Space vertical distance. (See

: | I "Inserting Vertical Space" in

: | ! topic 2.8.6.1.)

o m e e e e e oo S o m o e e e e e e e e e memama— o
I .SS num | Te | Set space-character size. The spacing

| : ' is num36 em the initial value is

I I ! 12/36 em (See "Text Adjustment" in

: | ! topic 2.8.5.2.)

o m e e e e e e oo S o m o e e e e e e e e e e e ema—a -
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I .SV num i F | Save vertical distance. (See

| : ! "Reserving Block Space" in

: : | topic 2.8.6.2.)

o m e e e e e oo S o m o e e e o e e e e e e e e meme—a— o

i . Vs [nuni . Fe . Set vertical baseline spacing. (See

| : ! "Inserting Vertical Space" in

: : | topic 2.8.6.1.)

o m e e e e e oo S o m o e e e o e e e e e e e e meme—a— o

i .tr [ab] [cd]... I F . Translate ato b, c to d, and so on.

| | I (See "Character Translation for Qutput”

: | | in topic 2.8.16.3.)

o m e e e e e e oo A o m o e e e e e e e e e memema— o
I cmd [args] F Execute cnd and place its standard

"Passi ng Conmands to the System in

I
|
| output in output at this point. (See
|
1
| topic 2.8.17.)
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3.13.3 Fonts
Notes in the followng table are interpreted as:
Not e Description

e The parameters of this instruction are part of the current
envi ronment .

F The request is accepted by nroff and troff.

M The macro is a macro of the menorandum macros package, called by
an mm command or -mmflag to a formatter conmand.

p The instruction nust be in effect at the tinme of actual printing
to be used.

T The instruction is used by troff and ignored by nroff.

o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
. Table 13-2. Font Calls !
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
| Call . Notes | Description |
I I | I
e A R ;

.B [bld] [ pfnt]
[bld] [ pfnt]...

Print in bold. (See "Fonts" in
topic 2.7.5.2.)

I

I
i .bd [S] fnt [nun \ Fp I Simulate a bold font with overstriking. |
: | ! (See "Enphasized Print" in :
| : | topic 2.8.3.2.) !
o e e e e e e e - oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e m o |
. .BI [bld] [itl] . M \ Print in bold/italic. (See "Fonts" in |
v [bld] [itl] [bld] : | topic 2.7.5.2.) !
I H I I I
v [itl] i | |
o e e e e e e e e oo R RS, o m et e e e e e e e e e e e e e e e e e e e e e m o |
. .BR [bld] [rm] I M i Print in bold/ Roman. (See "Fonts" in |
. [bld] [rmm]... | | topic 2.7.5.2.) !
o e e e e e e e e - oo R RS, o m e e e e e e e e e e e e e e e e e e e e m o |
i\ .cu [nun . Fe i Continuous-underline (italicize in |
| : ! troff) next numinput lines. (See !
| | i "Line Drawing and Underlining” in !
| : | topic 2.8.4.4.) !
o e e e e e e e e - oo Hom e oo - o m e e e e e e e e e e e e e e e e e e e e e e e e m o |
i \fnum\fc or \f(cc | Te i Change font. (See "Font Selection and |
| : | Control™ in topic 2.8.3.1.) :
o e e e e e e e e - oo Hom e oo - o m e e e e e e e e e e e e e e e e e e e e e e m oo |
i .fp pnum fnt PT i Mount font. (See "Font Selection and |
| : | Control™ in topic 2.8.3.1.) :
o e e e e e e e e - oo Hom e oo - o m e e e e e e e e e e e e e e e e e e e e e e m oo |
. .ft [ fontchar] . Te | Change font. (See "Font Selection and |
| : | Control™ in topic 2.8.3.1.) :
o e e e e e e e e - oo Hom e oo - o m e e e e e e e e e e e e e e e e e e e e e e m oo |
v [itl] [ pfnt] LM i Print initalic (underline in nroff). |
Vo [itl] [ opfnt]. .. l | (See "Fonts" in topic 2.7.5.2.) !
o e e e e e e e e - oo Hom e oo - o m e e e e e e e e e e e e e e e e e e e e e e m o |
i L IB [itl] [bld] . M i Print initalic/bold. (See "Fonts" in |
Vo [itl] [bld] [itl] : | topic 2.7.5.2.) !
i [bld] | l :
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______________________ T
ARTLitH] [rmm] I M i Print initalic/Roman. (See "Fonts" in
[itl] [rmm]... : | topic 2.7.5.2.)
______________________ o
.R I M i Return to Roman font. (See "Fonts" in
| ! topic 2.7.5.2.)
______________________ o
.RB [rmm] [bld] I M i Print in Roman/bold. (See "Fonts" in
[rem] [bld]... : | topic 2.7.5.2.)
______________________ o
R [rmm] [itl]] I M i Print in Roman/italic. (See "Fonts" in
[rom] [itl]... : | topic 2.7.5.2.)
______________________ o
uf [ fnt] I F I Change underline font (used by .ul).
| | (See "Line Drawing and Underlining" in
| ! topic 2.8.4.4.)
______________________ e
ul [ nun Fe Underline (italicize in troff) next num

I
I
i\ of input lines. (See "Line Draw ng and
| Underlining" in topic 2.8.4.4.)
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3.13.4 Line, Margin, and Indent Control
Notes in the followng table are interpreted as:
Not e Descri ption

b The request causes a page break unless prefaced with an acute
accent mark (') instead of a period.

e The parameters of this instruction are part of the current
envi ronment .

F The request is accepted by nroff and troff.
m The default scale indicator is m
M The macro is a macro of the menorandum macros package, called by

an mm command or -mmflag to a formatter conmand.

o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
| Table 13-3. Line, Margin, and Indent Control Calls |
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
. Call . Notes | Description |
I I I I
e e e ;
. .ad [char] . Fe i Allow output line adjustnent. By default, |
| : ! both margins are adjusted (.ad b). (See |
| : | "Text Adjustnent” in topic 2.8.5.2.) !
S o mm - - o |
.. br ! Fb ! Break output line fill. (See "Hyphenation |
: | i and Fill" in topic 2.8.5.1.) !
S o mm - - o |
. .ce [nun ! Fbe | Center the follow ng input text |ine(s). !
: | | The numis the nunber of following lines to |
| : | center, with a default value of 1. (See |
| : | "Centered Text Lines" in topic 2.8.5.4.) !
S o mm - - o |
v fi i Fbe i Allowoutput line fill (initially on). :
: | I (See "Hyphenation and Fill" in :
| : | topic 2.8.5.1.) !
S o mm - - o |
. .hc [string] i F | Change hyphenation indicator character. |
: | I (See "Hyphenation and Fill" in :
| : | topic 2.8.5.1.) !
S o mm - - o |
i . hw [word] i F i Specify hyphenation-exception word |ist. E
o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o |
i . hy [nuni ! Fe i Al'l ow hyphenati on. !
S o mm - - o |
i .in [[£] num | Fnbe | Set indent. (See "Margins and Indents" in |
: | I topic 2.8.13.6.) !
S o mm - - oo m e e e e e e e e e e e e e e e e e e e e me e ma o |
b [ [ £] num ! Fre | Set line length. !
S o mm - - oo m e e e e e e e e e e e e e e e e e e e e me e ma o |
. .nt [char][val] | Fem | Set margin character (and separation |
: | | space). (See "Margin Character and Line |
: | i Nunbering"” in topic 2.8.7.) !
S o mm - - oo m e e e e e e e e e e e e e e e e e e e e me e ma o |
I .ha | Fe | Disallow output line adjustnment. (See |
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"Text Adjustment” in topic 2.8.5.2.)

Di sal | ow hyphenation. (See "Hyphenation
and Fill" in topic 2.8.5.1.)

Di sal | ow output |ine adjustnment and fill.

(See "Hyphenation and Fill" in
topic 2.8.5.1.)

Set |ine nunbering node. (See "Margin
Character and Line Nunbering” in
topic 2.8.7.)

Di sall ow I'ine nunbering of the rest of num

input lines. (See "Margin Character and
Li ne Nunmbering” in topic 2.8.7.)

Set page offset. (See "Margins and
Indents” in topic 2.8.13.6.)

Set adjustnent (right-margin
justification). (See "Right Margin
Justification" in topic 2.7.4.2).

Tenporary indent. The following line is
indented relative to the current indent;
the total may not be negative. Current
indent is unchanged. (See "Tenporary
Mar gi n Changes and | ndenting” in

topic 2.8.13.6.1.)
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3.13.5 Page Control
Notes in the table below are interpreted as foll ows:
Not e Description

b The request causes a page break unless prefaced with an acute
accent mark (') instead of a period.

F The request is accepted by nroff and troff.

M The macro is a macro of the menorandum macros package, called by
an mm command or -mmflag to a formatter conmand.

u The macro is a user exit defined by the user, but not usually
i nvoked by the user. Nornmally, a user exit macro is called by
mm from i nsi de header, footer, or other nacros.

o m o o o o o m e e o e e e e o o e e o e e e e e e e e e e e e e e e e e e e e eemaoaoo-- +
| Table 13-4. Page Control Calls
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
. Call . Notes | Description |
I I I I
e I e ;
. . 1C I M | Specify one-colum processing (see |
| | i "Two-Colum Format" in topic 2.7.4.8.1). |
S o mm - - o |
. . 2C M | Specify two-col um processing (see |
| | i "Two-Colum Format" in topic 2.7.4.8.1). |
S o mm - - o |
. . BE I M i End bottom bl ock (see "Bottom of - Page |
| | | Processing” in topic 2.7.4.9). |
S o mm o - - oo m e e e e e e e e e e e e e e e e e e e e e e e e ma o |
i . bp [[£] num i Fb | Break page; eject the current page (see i
| | | "Page Control"™ in topic 2.8.13.) |
S o mm o - - oo m e e e e e e e e e e e e e e e e e e e e e e e e ma o |
. .BS I M | Start bottom bl ock (see "Bottom of - Page
| | | Processing"” in topic 2.7.4.9). |
S o mm - - oo m e e e e e e e e e e e e e e e e e e e e me e ma o |
. .EF [ parn M | Specify even-page footer (see "Even-Page
| | i Footer"” in topic 2.7.4.5.2). |
S o mm - - o m m e e e e e e e e e e e e e e e e e e e e e e e e ma o |
. .EH [ parn M | Specify even-page header (see "Even-Page
| | | Header" in topic 2.7.4.5.1). :
S o mm - - o m m e e e e e e e e e e e e e e e e e e e e e e e e ma o |
. .FD[ parnj [1] | M . Set footnote default format (see "Format of
| | | Footnote Text"™ in topic 2.7.9.3). i
S o mm - - o m m e e e e e e e e e e e e e e e e e e e e e e e e ma o |
. . FE I M | Specify footnote end (see "Delimting |
| | | Footnote Text"™ in topic 2.7.9.2). i
S o mm - - o m m e e e e e e e e e e e e e e e e e e e e e e e e ma o |
. . FS [l abel] M | Specify footnote start (see "Delimting
| | | Footnote Text"™ in topic 2.7.9.2). i
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
. . OF [ parni M | Specify odd-page footer (see "(Odd-Page
| | i Footer"” in topic 2.7.4.4.3). |
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
OH [ parni

M | Specify odd-page header (see "(Odd-Page
| Header" in topic 2.7.4.4.2). :
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o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
, . OP I M | Break to odd page (see "(Odd-Page Force" in

: : | topic 2.7.4.4.1).

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
. .PF [ parn I M | Specify page footer (see "Page Footer" in

| | I topic 2.7.4.3.2).

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
. .PH[ parn I M | Specify page header (see "Page Header" in

: : | topic 2.7.4.3.1).

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
.. pl [ #]val I F | Set page length (see "Page Control" in

: : | topic 2.8.13).

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
i .PM[parn I M | Set proprietary marking (see

| | I "Bottom of - Page Processing" in

: : | topic 2.7.4.9).

o e e e e oo B o m o o o o o e e e e e e e e e e memema—a -
. .pn [£] num I F | Set page nunber (see "Page Nunbering” in

: : | topic 2.8.14.5).

o e e e e oo B o m o o o o o e e e e e e e e e e memema—a -
1. PX i M | Page- header user exit (see "Top-of-Page

: | | Processing” in topic 2.7.4.7).

o e e e e oo B o m o m o o o e e e e e e e e e e meme—a—a -
i . VM [top] . M . Set variable vertical margins (see "Top and
i [ bottoni : ! Bottom Margin" in topic 2.7.4.1).
e B g
. . WC [ flags] . M i Set width control (see "Two-Colum Format"

: | | in topic 2.7.4.8.1).

e e e e e e e me e e MM m e MM mmmemmemmEmmmememsmmemmmmeammmmmmmmemmmemmmmmmmmmmmm———-———
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3.13.6 Docunent Style
Notes in the followng table are interpreted as:
Not e Description

e The parameters of this instruction are part of the current
envi ronment .

F The request is accepted by nroff and troff.

M The macro is a macro of the menorandum macros package, called by
an mm command or -mmflag to a formatter conmand.

u The macro is a user exit defined by the user, but not usually
i nvoked by the user. Nornmally, a user exit macro is called by
mm from i nsi de header, footer, or other nacros.

o m o o o o o m e e o e e e e o o e e o e e e e e e e e e e e e e e e e e e e e eemaoaoo-- +
, Table 13-5. Docunent Style Calls |
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
| Call . Notes | Description !
I 1 I I
e A e ;
. . AE I M i End abstract. (See "Abstract and |
| : I Menorandum for File Cover Sheet" in !
: | | topic 2.7.3.8.) !
Fom e e e e e e oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e o |
i . AF [conpany-nanme] | M . Specify alternate format of :
: | | Subj ect/ Dat e/ Fr om bl ock. !
Fom e e e e e e oo R RS, o m e e e e e e e e e e e e e e e e e e e e e e e o |
. .AS [ cover] I M | Start abstract. (See "Abstract and |
i [indent] : ! Menorandum for File Cover Sheet" in !
| : I topic 2.7.3.8.) !
B F- - - L I e I I R T :
L AT [title] I M | Specify author's title. (See "Author(s)" |
| | | intopic 2.7.3.7.) :
B F- - - L I e I I R T :
| . AU nane I M | Specify author's information. (See |
i [initials] [loc] | i "Author(s)" in topic 2.7.3.7.) :
i [dept] [ext] I I |
i [room] [ parnv ] l i l
. [ parn8 ] I I |
[ parn® ] I | |
B F- - - L I e I I R T :
. . AV [ nane] I M { Print approval signature. (See "Approval |
| : I Sighature Line" in topic 2.7.3.10.1.) !
B F- - - L I e I I R T :
. .CS [ pages] I M i Print cover sheet. (See "Abstract and |
. [other] [total] : I Menorandum for File Cover Sheet" in !
i [figs] [thls] | I topic 2.7.3.8.) !
i [refs] i | |
S R RS, o m e e e e e e e e e e e e e e e e e e e e e e e |
i, .fc [delinm [ pad] | F \ Set field delimter and pad characters. :
| | ! (See "Field Delimters" in :
: : | topic 2.8.16.2.3.) !
S R S, o mm e e e e e e e e e e e e e e e e e e m e e o |
. FC [ cl osi ng]

M i Print formal closing. (See "Signature
i Block” intopic 2.7.3.10.1.)
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s B oo o e e e o o e e e e e e e e e ememao o

. .lc [char] , eF . Set |eader repetition character. (See

: : | "Tabs and Leaders" in topic 2.8.16.2.2.)

s S o m o e o e o o e e e e e e e mememao o

vt [[£] num | eF I Set length of title line. (See "Titles"

| : I in topic 2.8.14.1.)

o S o m o m o e e e e e e e e e e mememam o

i .Ml [type] [parnR] | M . Set menorandum type. (See "Menorandum

| | I Types and Menorandum Type Field" in

: : | topic 2.7.3.3.)

o S oo o e o e o e e e e e e e e e e m e e memao o

. . ND new dat e M | Set new date. (See "Setting the Date" in

: : | topic 2.7.3.4.)

s S o m o e o e e e e e e e e e e e e e memao o

. . NE I M i End notation. (See "d osing Notations"

: | | in topic 2.7.3.10.1.)

s S o m o e o e o e e e e e e e e e e e memam o

i NS [ parni i M , Start notation. (See "C osing Notations"

: | | in topic 2.7.3.10.1.)

s S o m o e o e o e e e e e e e e e e e memam o

i . OK [ keywor d] I M | Specify other keywords for the technica

| | i menorandum cover sheet. (See "O her

| : I Keys" in topic 2.7.3.9.)

s S o m o e o e o e e e e e e e e e e e memam o

. . RF I M i End reference. (See "Delimting

: | | References" in topic 2.7.10.2.)

s S o m o e o e e e e e e e e e e e e e ememam o

. .RP [ parnt] I M | Produce reference page. (See "Reference

. [ parng] | ! Page" in topic 2.7.10.3.)

s S o m o e o e e e e e e e e e e e e e ememam o

. . RS [nang] I M | Start reference. (See "Delimting

: | | References" in topic 2.7.10.2.)

s S oo o e o e o e e e e e e e e e memam o

i .SG[ parn] [1] r M . Specify signature line. (See "Signature

: | i Block” in topic 2.7.3.10.1.)

s S oo o e o o e e e e e e e e e e e memao o

. .ta [ posi] . eF , Set tabs. (See "Tabs and Leaders" in

. [typel] [pos2] | | topic 2.8.16.2.2.)

[ type2]. .. l |

s S o o o e e e o e e e e e e e e e memam o

. .tc [char] , eF . Set tab repetition character. (See "Tabs

: : | and Leaders" in topic 2.8.16.2.2.)

s S o o o e o e e e e e e e e e e e meme—am o

i . TC [slevel] i M . Print table of contents. (See "Table of

. [spacing] [tlevel] | i Contents Macro" in topic 2.7.6.3.1.)

i [tab] [hdgl ] I i

| [hdg2... ] | !

s S oo o e e e e e e e e e e e e e e e ememam o

L. TL I M | Specify title of nenorandum (See

: | | "Title" intopic 2.7.3.5.)

s S o o o e o e e e e e e e e e e e meme—am o

Pt I F ! Print three-part title. (See "Titles" in

. 'left'center'right'] ! topic 2.8.14.1.)

s S oo o e e e e e e e e e e e e e e e ememam o

P TX i M | Tabl e-of-contents user-exit. (See "Table

: : | of Contents Macro" in topic 2.7.6.3.1.)

s S o o o e o e e e e e e e e e e e meme—am o
TY .M Tabl e-of -contents user-exit (suppresses

CONTENTS header). (See "Table of
Contents Macro" in topic 2.7.6.3.1.)
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3.13.7 Docunent Structures

Notes in the followng table are interpreted as:

Not e Description

B The request is a call to the tbl table preprocessor.

F The request is accepted by nroff and troff.

M The macro is a macro of the nmenorandum macros package, called by

an mm command or -mmflag to a formatter conmand.
Q The request is a call to the eqn/negn equation preprocessor.
The request is a call to the cw constant-w dth preprocessor.
u The macro is a user exit defined by the user, but not usually

i nvoked by the user. Normally, a user exit macro is called by
mm from i nsi de header, footer, or other nacros.

o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
, Table 13-6. Docunent Structure Calls |
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
. Call . Notes | Description |
I I I I
e e e ;
. AL [type] LM , Start automatically increnented list (see |
. [text-indent] : | "Automatically Nunmbered or Al phabetized |
v [1] : | Lists" intopic 2.7.8.2.1). !
i I I F--- - - I T T :
. . BL I M | Start bullet list (see "Bullet List and |
. [text-indent] : ! Dash List" in topic 2.7.8.2.2). !
v [1] | I |
S o mm - - o m m e e e e e e e e e e e e e e e e e e e e e e e e ma o |
. . BX parnl M | Box text (see "Boxed Text" in !
. [ parng] | | topic 2.7.5.3). !
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
. .CN [ parns] MV i End constant-w dth display (see "Constant |
: : I Wdth" in topic 2.7.4.11.7). !
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
. . CW[ parns] MV | Begin constant-wi dth Di splay (see "Constant |
: : I Wdth" in topic 2.7.4.11.7). !
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
. . DE I M i End display (see "Static D splays” in |
: | | topic 2.7.4.11.1 and "Floating Di splays" in |
: | | topic 2.7.4.11.2). !
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
. .DF [ format] M | Start floating display (see "Floating |
o[ fill] : I Displays" in topic 2.7.4.11.2). !
. [right-indent] : : :
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
p . DL I M | Start dash list (see "Bullet List and Dash |
. [text-indent] : I List" in topic 2.7.8.2.2). !
v [1] | I |
S o m - - oo mm e e e e e e e e e e e e e e e e e e e e e e e e ma o |
. .DS [ format] » M | Start static display (see "Static Displays" |
i [ fill] i i intopic 2.7.4.11.1). |:
I I | |

[right-indent]
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.EC [title]
[ overri de]
[ flag]

CEX [title]
[ overri de]
[ flag]

CFG [title]
[ overri de]
[ flag]

. H level

[ headi ng]

[ subheadi ng]
.HM [ parni]...
[ parn? ]

. HX dl evel
rl evel heading

. HY dl evel
rl evel heading

. HZ dl evel
rl evel heading

. LB text-indent
mar k- i ndent pad
type [ marK]

[ LI - space]

[ LB- space]

.M. mark
[text-indent]
[1]

nP
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Specify equation caption (see "Caption
Macros" in topic 2.7.4.11.5).

End equation display (see "Equations"” in
topic 2.7.4.11.4).

Start equation display (see "Equations" in
topic 2.7.4.11.4).

Specify exhibit caption (see "Caption
Macros" in topic 2.7.4.11.5).

Specify figure title (see "Caption Macros”
intopic 2.7.4.11.5).

Speci fy nunbered headi ng (see "Headings"” in

topic 2.7.6).

Set heading mark style (Arabic or Ronman
nunmerals or letters) (see "Altering
Appear ance of Headings" in topic 2.7.6.2).

Speci fy unnunbered headi ng (see "Headi ngs"
intopic 2.7.6).

Headi ng user-exit X (see "User-Defined
Headi ngs" in topic 2.7.6.5).

Headi ng user-exit Y (see "User-Defined
Headi ngs" in topic 2.7.6.5).

Headi ng user-exit Z (see "User-Defined
Headi ngs" in topic 2.7.6.5).

Start (begin) list (see "List Begin and
Custom zed Lists" in topic 2.7.8.6).

End (clear) several list |levels (see
"Advanced List Structures" in
topic 2.7.8.7).

Start list item(see "List Itens" in
topic 2.7.8.3).

Start marked list (see "Marked List" in
topic 2.7.8.2.3).

Start double-line indented paragraph (see
"Nunber ed Paragraphs” in topic 2.7.7.2).
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__________________ e
P [type] I M | Start paragraph (see "Bl ock and | ndented
| | Paragraphs” in topic 2.7.7.1).
__________________ o
pc char I F | Set page nunber character (see "Page Nunber
: i Character” in topic 2.8.14.1.2).

__________________ o
. RL I M | Start reference list (see "Reference List"
[text-indent][1] | | intopic 2.7.8.2.4).

__________________ o

SK [ nun M | Skip pages (see "Skipping Pages" in
: | topic 2.7.4.10).

__________________ o
.TB [title] M | Specify table title (see "Caption Macros”
[override] : | intopic 2.7.4.11.5).

[ flag] I |
__________________ o
. TE i MB i End table display (see "Tables" in
| I topic 2.7.4.11.3).
__________________ o
TH [ N] . MB i End tabl e header (see "Tables" in
| I topic 2.7.4.11.3).
__________________ o
. TP I M | Top-of -page macro (see "Top-of - Page
| | Processing"” in topic 2.7.4.7).
__________________ o
TS [H] I MB | Start table display (see "Tables" in
| I topic 2.7.4.11.3).

__________________ o

. VL text-indent M Start variable-itemlist (see

I |
I 1
[ mar k- i ndent ] : I "Variable-ltemList" in topic 2.7.8.2.5).
I I
| I

[1]
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3.13.8 I nput and Qutput Control
Notes in the followng table are interpreted as:

b The request causes a |line break unless prefaced with an acute
accent mark (') instead of a period.

F The request is accepted by nroff and troff.

M The macro is a macro of the menorandum macros package, called by
an mm command or -mmflag to a formatter conmand.

o m o o o o o m e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e e eema—aoo-- +
| Table 13-7. Input and Qutput Control Calls :
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o |
| Call i Notes | Description !
I 1 | I
S A ;
| . ex i F | Exit fromthe formatter. (See "lnsertions |
| : I From Standard Input" in topic 2.8.18.2.) :
B F- - - R I e e T T I I :
. I Fb I Flush output buffer. (See "Flushing an !
| | I Qutput Buffer" in topic 2.8.18.4.) :
B F- - - R I e e T T I I :
i\ .ig charlchar? I F i lgnore input until occurrence of '
I I ! charlchar2. (See "Defining Macros with !
| : I Parameters" in topic 2.8.8.3.) :
B F- - - R I e e T T I I :
i.nx file I F | Switch input file. (See "File Switching |
| | i and Piping" in topic 2.8.18.1.) :
B F- - - R I e e T R I I :
| .pi program i N | Pipe output to a program (See "File |
| | I Switching and Piping" in topic 2.8.18.1.) |
B F- - - B I e T T T T T i TP :
Lo.pm[t] I F ! Print macro nanes and sizes. (See !
| | I "Deliberate Messages" in topic 2.8.18.3.1.) |
B F- - - B I e T T T T T i TP :
i .RD [ pronpt] I M | Read insertion fromtermnal. '
i [diversion] | : :
i [string] I | |
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
i .rd [ pronpt] . F . Read insertion fromstandard input. (See |
: | | "lInsertions From Standard I nput” in |
: : | topic 2.8.18.2.) !
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
, .so file I F | Switch input files; afterwards, cone back |
| : I to current input file. (See "File !
: | I Switching and Piping" in topic 2.8.18.1.) |
S o mm - - oo m ot e e e e e e e e e e e e e e e e e e e e e e e ma o |
i .tm[string] . F i, Print nmessage on termnal. (See :
: : | "Deliberate Messages" in topic 2.8.18.3.1.) |
o m o o o o o e e e e e e e o e o e e o e e e e e e e e e e e e e e e e e e e e eemamaoo-o +
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3.13.9 Formatter Programm ng Functions
Notes in the followng table are interpreted as:

D The parameters of this instruction are part of the current
di version | evel.

e The parameters of this instruction are part of the current
envi ronnment .

F The request is accepted by nroff and troff.

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a

| Table 13-8. Formatter Progranm ng Function Calls

e e e e e e e mm e mmemmmemsmmeemmemmeEmmmememmmemmmmeammmemmmmemmmemmmmmmmmmmmm———-——a
Cal | Not es | Description

F i Append to a macro. (See "Strings and
| Macros" in topic 2.8.8.)

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
\ .as name string | F | Append to defined string. (See "Strings

| : | and Macros" in topic 2.8.8.)

o e e e e oo B o m o o o o o e e e e e e e e e e memema—a -
. .c2 [char] | eF | Set no-break control character. (See

: | I "Request Line Prefixes" in

: | I topic 2.8.16.2.1.)

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
. .cc [char] | eF | Set control character. (See "Request Line

: | | Prefixes" in topic 2.8.16.2.1.)

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o

Change trap location. (See "Traps" in
topic 2.8.11.2.)

.ch macro [-]num ;| F

i . da [nane] , DF { Divert and append to specified macro. (See
: : | "Strings and Macros" in topic 2.8.8.)

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
i . de name [end] . F i\ Define or redefine macro. (See "Defining

| | I Sinple Macros" in topic 2.8.8.2.)

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
v di [xy] , DF . Divert output to specified macro. (See

: | | "Diversions" in topic 2.8.11.)

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
i\ .ds name string | F ! Define a string. (See "Defining Strings"

: | | intopic 2.8.8.1.)

o e e e e oo B o m o m o o e e e e e e e e e e e e memea— o
i\ .dt num[macro] | DF | Set diversion trap. (See "Traps" in

| | I topic 2.8.11.2.)

o e e e e oo B o m o e o e o e e e e e e e e e e memema— o
i, .ec [char] . F . Set escape character. (See "Escape

| | I Requests" in topic 2.8.16.2.)

o e e e e oo B o m o e o e o e e e e e e e e e e emema— o
i, .el parns I F | Specify else portion of an if/else

| | i condition. (See "Conditional Tests" in

| | I topic 2.8.10.)

o e e e e oo B o m o e o o o e e e e e e e e memama—a -
| .emnacro i F | Specify end macro. (See "Traps" in

| | I topic 2.8.11.2.)

o e e e e oo B o m o e o o o e e e e e e e e memama—a -
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. eo i F
|
__________________ T,
ev [ nuni I F
I
|
__________________ T,
i e parns I F
|
I
|
__________________ T,
if parns I F
|
__________________ T,
it num[macro] | eF
|
__________________ T,
.nr reg num i F
[[]i ncrenent] :
I
|
__________________ T,
rm nane I F
|
I
|
__________________ T,
.rn name new I F
|
__________________ T,
rr nunreg i F
|
__________________ T,

Turn off escape

"Escape Requests"

character

mechani sm ( See

intopic 2.8.16.2.)

Envi ronment switch (by push down). (See
tching" in topic 2.8.12.)

"Envi ronnent Sw

Specify the if portion of an if/else
conditional. (See "Conditional Tests" in

topic 2.8.10.)

Specify if conditional.

Tests" in topic

2.8.10.)

Set input-line count-trap.

topic 2.