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The Groff and Friends HOWTO

Dean Allen Povins

University of Calgary
dprovins@ucalgary.ca

1 Introduction

This HONTO dtempts to introduce the document formatting system knovgnodis It isn't intended to be

a reference document; other individuals amerking on that. It is aimed at twgroups: firstly the indvid-

uals who are ne to UNIX, Linux or another UNIX variant, and are diseong that operating systesr’
enormous potential and versatility; and seconaliyhose who are considering the use of a document for
matting system for producing high quality and consistently formatted papers, articles and possibly books.

groff is not the only document formatting systemailable to writers. In recent years therevbaeen
developed "What You See Is What You Get"WYSIWYG types of programs such as the mémat are
awailable under Microsoft various operating systems. Other similar programs include thasabée from
Sun Microsystems or Applixin fact, these are not, or at leasvédrdt been, document formatting programs
so much as tools to generate shorterks, with their emphasis being on look, rather than confénée
only true alternaties (known to this writer) areroff and the versatilegK system with its accompaing
macro packages such &3gX.

As this writer understands the history of text formatting, the predecesgof wabtroff. It was deeloped

at AT&T Bell Labs and was in use from about 1971 according to [Kernighan 1&88 and related pro-
grams were provided as part of thecumenter’s WorkBench, an gtional extra for those purchasing a
licence to use UNIX. In the late 1980’s, the Free Saferfoundations version of these tools was\at
oped, and was nameploff. At about the same time (possibly a little earlier), thX Tormatting system
was devdoped.

Like troff/groff, TeX and subsequentlyATEX, use text formatting commands interspersed with document
text to describe he a page is to be formatted by a type settingict! troff/groff however, tend to be much

more like typical UNIX applications in that the commands used to describe page formatting are terse.
These commands are typically 3 characters in length and may be combined in sometimes difficult to read
combinations (not unlikthe regular expressions used wstdor grep). Themacro packagesvailable for

use withtroff/groff are somewhat more easily read, but are still brief. The advantage offergd by/tiat

the commands are much more desocrgtr readable. Theidisadwantage (in the opinion of this writer) is

that the take more time to type. Both eever offer writers the opportunity to focus on content, without

the distraction of look.

While the early systems were designed teedgecific devices, this is no longer the case. Both systems
generate a neutral device-independent page description which subsequent processes format for specific
devices. Thisis often viaPostScript, which on UNIX or UNIX-clone systems is easily formatted for a

wide variety of &ailable printing and plotting devices, but need not Beday, plain text, BX format,

PCL5 (HPS printer description language) and HTML argitable.

Although | hare acknowvledged the \alability of TeX and BTEX, this document will not dwell on them, or
comparegroff to them? For further information on gX, interested readers are referred to [Lamport 1985]

1 The originaltroff program was designed to i a ecific machine, a Graphic Systems Incorporated

C/AIT (Computer Assisted Typesetter) [Kernighan 1978; Sun Microsystems 1988].
2 At least not in this revision.
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and [Knuth 1986].

This document then will describewamne can profit by the use gfoff to generate high quality articles,
reports anden books (may of which hare been written usingroff or troff. See for @ample [Dougherty
1987; Kernighan 1974; Kernighan 1976] and [Sequin 1975] to name a few).

2 Disclaimer

This document is intended to be one that assistsusers by introducing them groff and friends. It is
not intended to be a definié reference manual. Other documentsecdghese subjects very well, and are
available either with the current distribution or at a web site identified in the segroéflcomes with well-
written man pagesthat describe the ddrences betweegroff andtroff. These with the aforementioned
reference documents are all thatdnéeen aailable for some time. Under ddopment hevever, are com-
plete reference documents for greff suite.

Given the nature of this document, and thailability of other documentation, please do not hold me
responsible for andamages that you or yourganization may incur as a result of using treff suite or

this HONTO. Aswith other free softare, you use it at your own risk. No one associated with this soft-
ware, this document, or grothers mentioned herein has intended that you incpudamages. Allprod-

ucts described here are madailable freely with the hope that tlyebenefit you as much as theaveben-
efited us.

3 Credits and Copyright

The groff document preparation suite was written by James J. Clark who re-implemertredf gyestem in
some 60,000 lines of C++ code. Since then he has gone ondod&GML parsers and related proces-
sors in both C and C++. All usersgrff owe considerable thanks to his not inconsiderable efforts.

The current suite of programs are being maintained by Werner LgraibiTed Harding, with contrib
tions by mawg others. Asthis document is being written, the current release of the suite, with enhance-
ments for HTML and graph rendering, is version 1.17.x.

Some of the current and past contributors to this document, either directly or indplestlyontributors to
the groff suite in general afe

Known Contributors to the groff Suite

Nicola Bernardini  discussion on .so and .mso
James J. Clark  grbs author
Jeffrey Copeland  duplbe printing
Paul Eggert various patches including Y2K compliance
Trent Fisher  tex.info format reference manual
Joeg Freudenbager marpage discussion
Thor M. Gil  Windows 95/98/NT binaries faroff
Jorgen Hagg  newnm macros (version 1.32)
Robert Herrmann  gréfiem contributions (posters, business cards, etc.)
Ted Harding  usemssistance and smallcaps macros
Steve Izma  hav to defer determining page numbers in floating keeps
Larry Jones  Gxditvie additions, including grglevds
Susan G. Kleinmann  Additional man pages
Werner Lembegy  release coordination
Eddie Maddox  web site maintainer
Blake McBride  WIN32port of grof and friends

3 The following names he been gleaned from thgroff mail list, and thegroff documentation. Ifou do not
appear here, but e ontributed to the success gfoff and friends, please let me kmol'll be dad to include
you.
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Peter Miller  soelim path control
Gaius Mullyy  grohtml and tmac.arkup for HTML generation
Bernhard Reiter  mail list manager
Paco Andres ¥rdu  patchefor the Canon capsl printer
Bernd Warlen  programmindpng options for groff, man page discussion and page creation

This document is copight by the authdr who grants all readers a noretusive right to copy and to dis-
tribute it without compensation under the terms of the GNU General Public Litence.

4 msMacro Overview

As indicated earlierthere are seral macro packages \ailable for groff, but what is a macro package?
Think of it as a high kel page description, which is written in aMdevd page description languagéin
analogy to a macro package might be a procedural languag€ likhich is relatvely easy to read, W
which (when compiled) is turned into aMdevd language lik essemblerand ultimately machine instruc-
tions. Fev people code in assembly language amre® preferring to use higher\e instruction sets
(which incidentally greatly impnees productivity).

In a similar mannera macro package fogroff such as the package wismacro$ is a collection of state-
ments, which when interpreted are translated iniol&vd troff instructions. %u are welcome to use only

the lov levd instructions in your documents, but you will likely find that the use of a packagmdik
greatly facilitates your produgtty. On the other hand, you may find that the macro packaggislze

don't meet your specific formatting needs, and you may wish to alter an existing package, or write your
own package.

In this document, you @n't see ay new macro package delopment, but later I'll she you hawv one
might customize some of tmscommands, or add to that package.

Whengroff invokes the GNU version ofroff, it causes the replacement of the higlelenacro commands

that you introduce to describevagou hare aganized your text (into chapters, sections, tables and so on)
into low levd formatting commands. These are interpreted by the code that actually manipulatestyour te
into an attractie document. Ifyou’re familiar withHTML , which is a subset of Structured Generalized
Markup Language, oBGML then you already kno about page formatting and markup languag€&ke

troff macros (and consequently tgeff macros) are simply the earliest implementation of machine inter
preted markup languages.

The msmacros are designed to assist you in formatting letters, proposals, memos, technical papers and
reports. lhave wsed them for all of these purposes, andehaso created (admittedly short) book$o

meet my particular needs, |Jealded to the package, and also modified the supplied mabkrabe

sequel, I'll shav some of these thin§sso that you are left with a sufficiently comfortable feeling about
what you can do, and woyou might go about it.

4.1 A Simple Example

Suppose that we need to write a short repiontequires a title, some author information and an abstract to
precede seral chapters (or sections), some of which mayehabsections. W can format it as follas,
and we’'ll see the result Figure 1

1 . TL
Qur Important Report

4© 1999 - 2001 Dean Allen Provins
5 For the terms of this licence, see the file COPYING that comes witdrdifiedistribution.
6 Some of us older folks found it rather eydble. Itsort of set apart the men from the boys so-to-speak.

"There are seral macro packagewailable with thegroff distribution, includingman ms mmandme see
for example, 'man 7 groff_ms’ and 'man 7 groff_me’ for details.

8| won't describe all, as some are embarrassingly poor hacks!
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The result looks lik the following (I trimmed the bottom of the pagé fafr this display):

. AU

Dean Provins

. Al

Noted Author and Hacker

Student of Life and the University of Calgary

. AB

Noted author and hacker, Dean Provins reveals all in the much heralded
HOWTO for \flgroffifP.  In this classic document, Provins describes the

inner  workings of one of the earliest machine document processing systems
available.

Readers are encouraged to try any or all the examples provided.

AE

.NH

Machine  Document Processing

.LP

In  this chapter, we see that computers have finally come into their own.
No more must workers labour over Gutenberg presses, as they have for
generations.

.NH

Macros

.LP

There are many macro packages available for \flgroff\fP and friends. There
are even more available for its predecessor \fitroff\fP.

.ds  MS \fims\fP

NH 2
The \*[MS] Macro Package
.LP

The \*[MS] macros provide a much needed lift for those toiling with the
basic  \fltroff\fP commands. They (the \*[MS] macros) are now used
extensively by writers the world over.
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Our Important Report

Dean Ppvins

Noted Author and Hacker
Student of Life and the Uwersity of Calgary

ABSTRACT

Noted author and haek Dean Provins reeals all in the much heralded NOTO
for groff. In this classic document, Provins describes the inrekings of one of the
earliest machine document processing systesikable.

Readers are encouraged to try andl the examples provided.

1. MachineDocument Processing

In this chapterwe ®e that computers @ finally come into theirwn. Nomore must wrkers labour ver
Gutenbeg presses, as tigghavefor generations.

2. Macros

There are manmacro packagesvailable forgroff and friends. There are@n more available for its prede-
cessottroff.

2.1. ThemsMacro Package

The msmacros provide a much needed lift for those toiling with the besficcommands. The(the ms
macros) are ne used extensely by writers the world wer.

Figure 1 This paje was created from the example text in theVAT®. Thiscaption, and the
figure rumber was added with a custom ms mactro.

So what happenedThe msmacros which are introduced by a period, fold by 2 uppercase letters in
the example text were interpreted by tredf processor as representitigff commands. Thesien con-
trolled the formatting of the final resulivith the exception of line 26 (which isteff command to be
explained later) all others represented font size changes, centering, emboldening and so on.

We gart with the TL command. Thigs a macro for ditle. It appears at the beginning of a document,
centers the following ¢, increases the text size and sets it in bold. The author is identified after line 3
(\AU) which indicates that aauthor name (or several authors nrames) follevs. Thismacro sets the name

in italics.

The author is further identified by lines oktéollowing the Al macro in line 5.Theabstract is identified
by a AB macro call, and is terminated byAE. which presumably meamrbstract end

The text of the document follows line 15, which indicateshapter or mainsectionvia the macro call
.NH. The section/chapter title follows immediatesind is terminated byLP on line 17. Until the nd

macro call on line 21, all text is read and after setting in the current font and pitch, with lin tfitimeg
on, The text is output to be later formatted as PostScript (or veh&temat you wish, and isvailable).

At line 21, another chapter is identified and text is read in lines 24 and 25.

At line 26, the author thought he might ¢aé $1ort cut, and declared a string expression nam8das
\fBms\fP’. Fromthat point on, the author could use the string expansion expression '\*|MS]’ to represent

% If insufficient text is read on an input line, more text from thet mad subsequent lines is added to fill the
output line. This happens until a blank line or another macro call is encountered.
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\fBms\fP’. Admittedly, this wasnt much of a saving, Ut it could hae been if the string definition was for
\fltrof AfP’ which takes more éystroles than '\*[MS]’. The ds definition is an example of &off com-
mand inserted into a document to facilitate text entry.

All that remains in the example issabsectiondefinition at line 27. As you can see in the resulting, te
sections recge rumeric identifiers followed by a perio&ubsections recsd subordinate numeric identi-
fiers. Themsmacros allav for up to 4 lgels of sections/subsections.

For the record, another macro command narSétlintroducesunnumbered sections

As you can see, using tinesmacros is quite straightfoawd. Therds no need for you to fillwery line of

text; in fact, groff is quite happ with a single wrd per line (although you may find it difficult to read).
When entering text, use youaviourite text editor i or emacy, and type way. If you need to add ave
lines, just insert it at the appropriate poiwith a text editqgrit will be unlikely that you will eer
encounter the formatting andeflow problems that hae daguedWYSIWYG word processing programs

on longer documentsThey simply dont havethe averhead; just one more reason to use a document pro-
cessing system!

Just a word aboutlank lines. Blank lines terminate the filling of linesThey also indicate the ends of
paragraphs. Notéhat the chapter/section/subsection commands generate blank lines before and after the
chapter/section/subsection title.

5 UsefulmsMacro References

This section lists thensmacros gailable for use withgroff. They are sorted in tw ways: onceby func-
tion, and once alphabetically.

In the following lists, the reference keepis a reference to a macro action wherein all formatted text is

kept togetherThe text is added to the output on the current page if therefisentfroom for all of it, or it
is placed at the top of the next page if there was not sufficient room.

$Revision: 1.28 $ Gréfind Friends HOWD July 2001



Alphabetical Listing of msMacros

Type Macro Description

Page Format AC Set single column mode (causes a page break)

Page Format .2C Set two column mode. Return to single column with
AC

Cover Page AB [no] Begin the abstract on the w& page, ending it with
AE ("no" means do not label the abstract)

Cover Page AE End the abstract

Cover Page Al Print the name of the authsrinstitution, which
should appear on the next line. Multiple line entties
should be separated by .br in column 1.

Text Format AM Create better accent mark definitions

Cover Page AU Print the authos name, which should appear on the
next line. This macro normally follws .TL, and pre-
cedes .Al

Text Format .B [text] [trail [precede]] Printtextin bold face. Multiplewords should be suf
rounded by quotes (i.e. .B "somett. If "text" is
omitted, then the font used for rendering subsequent
text is bold. Optional trailing and preceding punctua-
tion is sufixed and prefixed to thiextin the normal
format. Sealso .BI, .land.C

Text Highlight .B1 Enclose the following text in a box. End with .B2

Text Highlight .B2 End the boxed text which was begun with .B1

Page Format .BD Commence block display of xe All text is dis-
played as it is found in the source file, centered on the
longest line, until terminated with .DEompare with
.DSB

Text Format .BI [text] [trail [precede]] Printtextin bold italic. See also .B, .l and .C

Bibliography .BR In some version of thesmacros, commence the bip-
liographic format (i.e. precede a bibliographic
record). Thisis not used ingroff, and so may be
defined by the user.

Page Format BT [text] Set the bottom title (i.e. at the foot of the page) to
"text". Thisis the date if not otherwise specified.

Text Highlight .BX text Surround the te (usually a single word) with a box.
To aurround multiple words, separate them with a
digit-width space (i.e. \0).

Page Format .CD Commence centered display with each line\iiulli-
ally centered, until terminated with a .DECompare
with .DS C

Text Format .C [text] [trail [precede]] Printtextin constant width font. See also .B, .Bl and
A

Page Format .DA text Print the current date as the center footer of each
page. Iftextis specified, use that value in each page
footer.

Page Format .DE End text displayed under the control of .BD, .GD,

.ID, .LD or .DS
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Alphabetical Listing of msMacros

Type

Macro

Description

Page Format

Page Format

Page Format

Mathematics
Mathematics

Page Format
Page Format
Page Format

Page Format

Text Format
Page Format

Paagraph Format

.DS [type]

.EF 'left'center’right’

.EH ’left'center’right’

EN
EQ Xyl

.FE
FP
.FS [label]

.HD [header text]

I [text] [trail [precede]]
.ID [indent]

IP [tag [indent]]

Start displayed text witkeep, of type block centere
(B: same as .BD), centeredC( same as .CD)
indented [: same as .ID), left centered ( same ag
.LD) or right aligned R: same as .RD).Typel is the
default. Notethat .DS tries to éep all the text on

single page, while the macros similar to .DS do

Thus if all the text cannot appear on the current p
a page break occurs if .DS is used.

Place the specified xe (left, center or right) in the

footers for all genly numbered pages. One or more
of the text strings may be omitted, but all single quote

marks must be gen.
Place the specified xe (left, center or right) in the

headers for allvenly numbered pages. One or more
of the text strings may be omitted, but all single quote

marks must be gen.

End an equation which was begun with .EQ
Commence an equation. "x" may be L, | or C, co
sponding to left, indented or centered alignmét.

[re-

is an optional equation label (use quotes to englose

multi-word labels).

End a footnote.

Create a numbered footnote paragraph.
Commence a footnote which is terminated by .
Optional label "label" will appear as a superscrip
the beginning of the footnote. The user should ca
the same "label" to appear in his text as a supers
possibly by enclosing it as \*{label\*}.An alterna-
tive is to we the automatic numbering sche

FE.
[ at
AUSse
cript,

me

afforded by the \** macro (place this macro at the

appropriate place in your text) and then use .FS,
without ary label.

Place the specifieldeader t&t below the normal page
header.

Printtextin italic. See also .B, .Bland .C

Begin an indented display without keeep, meaning
that the display will commence immediatelnd
carry onto the nd page if necessaryCompare with
DS

Commence a ne paragraph with an optional han
ing word (or phrase if surrounded by quote ma
The amount of indentation may also be speci
(such as .IP "Label 1" 1i which will add thexte
Label 1to the output, and indent all folang lines
by 1 inch).
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Alphabetical Listing of msMacros

Type Macro Description
Index AXTa[b[c[d]]] Place up to 4 indewords or phrases (if surrounded
by quote marks) in the error output file after appgnd-
ing the aguments to .IX with the current page num-
ber It is up to another program or script to format
these additional data for inclusion into the final docu-
ment. Seeelsavhere in this H/TO for a possiblg
script.
Page Format KE End a collection of lines of text which together wi
be kept together as leep. See .KF and .KS for a
description of the types &keps available.
Page Format KF Begin a collection of lines of text which will besgt
together as &eep. This keepis known as a floating
keepin that if there is insufficient room on the current
page for the entire block, then it will be placed at the
top of the next page. See also .KS
Page Format KS Begin a collection of lines of text which will besgt
together as &eep. This keep is known as a fied
keep. IFthere is at least one line of roomagable
for output text on the present page, then this collec-
tion will be added to the current page.

Page Format .LD Begin a left justified display without Beep. Com-
pare with .DS L

Text Format LG Increase the point size of the text by 2.

Paagraph Format| .LP Commence a left justified paragraph.

Page Format .MC width Begin outputting multiple columns of widtlvidth.

The width parameter should be specified in units |lik
inches (such as .MC 2i).

Page Format .ND text Prevent the placing of the date in each page footer
(see .d). Placetexton the coer page.
Section Header .NH [leve [start level]] Place a numbered chapter or section header in the

output (the header text follows on thexndine or
lines, until a .LP or other paragraph macro is encoun-
tered). Alevelof zero or one (or if none is specified)
causes a section header of the highest te be ae-
ated. Leels 2 through 4 are subordinate (i.evdel
would appear asl: Title", and level 2 would appears
as "1.1 Sectiorl). If start levelis specified andevel
equalsS then the current section number is set to that
value (such as .NH S 3 would cause the next section
level to be mething lile "3. Section Ttle", even
though the previous section was (say) 17.

Text Format .NL Set point size to the default (10 pts, if not specified
via the number gster PS at the beginning of the
document).

Page Format .OF ’left'center’right’ Place the specified xe (left, center or right) in the

footers of all odd numbered page®ne or more of
the tet strings may be omitted, but all single quote
marks must be gen.
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Alphabetical Listing of msMacros

Type

Macro

Description

Page Format

Page Format

Paagraph Format

Page Format

Table of Contents

Paagraph Format

Text Format

Page Format

Text Format

Document Format

Text Format

Section Header

Text Format

Paagraph Format

Table of Contents

Table Format

Table Format

.OH ’left’center’right’

P1

PP

PT [text]

.PX [no]

.QP

.RD

.RE

.RP [no]

.RS

.SH

.SM

.TA

.TC [nQ]

.TE

.TH

the text strings may be omitted, but all single qu
marks must be gen.

first page to page 1.
the amount gien in number register PI.

via text If not specified, the page title defaults
"-%-", where % is the current page number.

Print the table of contentdf nois used as the gu-
ment, then no title is addedNormally, this is
invoked by the .TC macro.

the left and right hand sides. This is often used
guotations.

Return to Roman font. Note that there is nguaf
ment for this macro. Compare to .B, .Bl and .C,
of which accept arguments.

Begin a right justified display without kkeep. Com-
pare with .DS R

Retreat one leel of relative indentation. Sealso .RS
Format the document ireleased papeformat. Ifno
is used as the argument, then suppress the title g
first page.
Indent by one Ml of relatve indentation. The
amount of indentation may be altered by use of
troff command .in (defult 5n) within a .RS/.RE pai
(such as .RS, .in 10n, ... text..., .RS)

Create a n#& section using the line (or lines folle

ing, up to another paragraph commane IKH) as a
bold title. Unlike NH, this section will not be num
bered.

Decrease the size of followingxtedy 2 points.Com-
pare to .LG and .NL

Set the tab setting to n. This macro may be redé
fined (say as .deAl .ta T 2i, .fc :, .., which wuld
cause tet separated by colons to appear to separ
by 2 inch tabs).

Print a table of contents page with the first page

ing page number one, set in Roman numer&lism-
pare to .PX which does not alter the page numbe
ary way. If nois specified, then the titleTgble of
Content}is not printed.

End a table which as commenced by the macro .1
and which will be formatted by thbl processor.
End a table header which will be printed at the h
of each page if the table exceeds a single pahé

Place the specified xe (left, center or right) in the
headers of all odd numbered pages. One or mote of

ote

May be used to print the header on the first page, if
macro .TM is definedIn groff, it is defined to set the

Commence a paragraph with the first line indented by

Specify the page title, placed at the head of each page

to

Commence a paragraph that is fully indented on both

for

all

n the

the

i
]

ated
ha

rs in

'S,

ead

requires the use of optidthon the .TS imocation.
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Alphabetical Listing of msMacros

Type

Macro

Description

Cover Page

Document Format

Table Format

Text Format

Text Format

Table of Contents

Table of Contents

Paagraph Format

Table of Contents

TL

™

TS [H]

UL [text]

UX [text]

XA [no [indent]]

XE

XP

XS [page | no [indent]]

Set the title, which is all following x¢ up to the net
macro command (generally U in bold text, tvo
points larger than the default font size.

This macro is not implemented gmnoff, but was used
to set documents in the Wersity of California thesis
format. Itmay be defined by users for their own-p
pose.

Begin a table to be formatted by thiel processor
(generally inoked with the 1 option togroff). If H is

(see .TH).
Underline the tet on the macro command lindlul-
tiple words may be underlined if enclosed in dou

of text are not processed by the .UL macro.

macro is used, but only theowd UNIX on subse-
guent ivocations. Iftext (multiple words allows if

the text will be appended to theowd UNIX. This is
useful for adding punctuation.

Add an entry to the table of content$.no appears
as the first argument, then do not include the
number Theindentdetermines the relag horizon-
tal position of the entry in the generated table.
Terminate the addition of a single (or multiple) en
to the table of contents. Compare to .XS and .XA
Commence a paragraph with the first line having
indent, but with subsequent linesvirey an indent
equal to the alue of number register Pl (default
5n). Subsequemtaragraphs will all be indented.
Add an entry to the table of conteni§.no appears
then the page number will not be includdél.page
(i.e. a page number) appears, then that page nu

relative horizontal position of the entry in the geng
ated table.
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specified, then the table will /@ a nulti-page header

guotes. Unlike commands such as .B, following lines

Place the wrd UNIX® in the text the first time the

will be used for the entryTheindentdetermines the

ble

enclosed in quotes) appears on the macro command,

age

t

S

Yy

no

S
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Functional Listing of msMacros

Type

Macro

Description

Bibliography

Cover Page
Cover Page
Cover Page

Cover Page

Cover Page

Document Format

Document Format

Index

Mathematics
Mathematics

Page Format
Page Format

Page Format

Page Format

Page Format

.BR

AB [no]

.AE

Al

AU

.TL

.RP [no]

™

AXTa[b[c[d]]]

EN
EQ Xyl

AC
.2C

.BD

BT [text]

.CD

In some version of themssmacros, commence the bi
liographic format (i.e. precede a bibliograpt
record). Thisis not used ingroff, and so may be
defined by the user.

Begin the abstract on the w& page, ending it with
AE ("no" means do not label the abstract).

End the abstract.

Print the name of the authsrinstitution which
should appear on the next line. Multiple line ent
should be separated by .br in column 1.

Print the authos name, which should appear on
next line. This macro normally folles .TL, and pre-
cedes .Al

Set the title, which is all following %¢ up to the net
macro command (generally AU) in bold text, two
points larger than the default font size.

Format the document ireleased papeformat. If no
is used as the argument, then suppress the title g
first page.

This macro is not implemented gmnoff, but was used
to set documents in the Wersity of California thesis
format. Itmay be defined by users for their own-p
pose.

Place up to 4 indewords or phrases (if surroundg
by quote marks) in the error output file after appeg
ing the aguments to .IX with the current page nu
ber It is up to another program or script to form
these additional data for inclusion into the final dg
ment. Seeelsavhere in this H/TO for a possible
script.

End an equation which was begun with .EQ
Commence an equation. "x" may be L, | or C, co
sponding to left, indented or centered alignmét.

multi-word labels).

Set single column mode (causes a page break).
Set two column mode. Return to single column w
AC

Commence block display of xe All text is dis-

longest line, without &eep, until terminated with
.DE Comparevith .DS B

Set the bottom title (i.e. at the foot of the page
"text". Thisis the date if not otherwise specified.
Commence centered display with each line\virulti-
ally centered, until terminated with a .DEompare
with .DS C

h

D

C

ies

n the

ur

ad
nd-
m_
at
cu-

[re-

is an optional equation label (use quotes to englose

th

played as it is found in the source file, centered on the

to
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Functional Listing of msMacros

Type

Macro

Description

Page Format

Page Format

Page Format

Page Format

Page Format

Page Format
Page Format
Page Format

Page Format

Page Format

Page Format

Page Format

Page Format

.EH ’left'center’right

.DA text

.DE

.DS [type]

.EF 'left'center’right’

.FE
FP
.FS [label]

.HD [header text]

.ID [indent]

.KE

KF

KS

Print the current date as the center footer of each
page. Iftextis specified, use that value in each page

footer.
End text displayed under the control of .BD, .C
.ID, .LD or .DS

Start displayed text witkeep, of type block centered

(B: same as .BD), centeredC{ same as .CD)
indented : same as .ID), left centered ( same ag
.LD) or right aligned R: same as .RD).Typel is the

default. Notethat .DS tries to éep all the text on a

D,

single page, while the macros similar to .DS do pot.
Thus if all the text cannot appear on the current page,

a page break occurs if .DS is used.

Place the specified xe (left, center or right) in the

footers for all genly numbered pages. One or mg
of the text strings may be omitted, but all single qu
marks must be gen.

Place the specified xe (left, center or right) in the

headers for allvenly numbered pages. One or mg
of the text strings may be omitted, but all single qu
marks must be gen.

End a footnote.

Create a numbered footnote paragraph.

ote

Commence a footnote which is terminated by .FE.
Optional label "label" will appear as a superscript at
the beginning of the footnote. The user should cause
the same "label" to appear in his text as a superscript,

possibly by enclosing it as \*{label\*}.An alterna-

tive is to we the automatic numbering scheme

afforded by the \** macro (place this macro at {
appropriate place in your text) and then use .FS,
without ary label.

Place the specifieldeader t&t belowv the normal page

header.

Begin an indented display without keep, meaning
that the display will commence immediatelnd
carry onto the nd page if necessaryCompare with
DS

End a collection of lines of text which together w

be kept together as leep. See .KF and .KS for a

description of the types &keps available.
Begin a collection of lines of text which will besgt

together as &eep This keepis known as a floating

he
.FE

keepin that if there is insufficient room on the current
page for the entire block, then it will be placed at the

top of the next page. See also .KS

Begin a collection of lines of text which will besgt
together as &eep. This keep is known as a fied
keep. IFthere is at least one line of roomagable
for output text on the present page, then this co
tion will be added to the current page.
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Functional Listing of msMacros

Type

Macro

Description

Page Format

Page Format

Page Format

Page Format

Page Format

Page Format

Page Format

Page Format

Paagraph Format

Paagraph Format
Paagraph Format

Paagraph Format

Paagraph Format

Paagraph Format

.LD

.MC width

.ND text

.OF ’left'center’right’

.OH ’left’center’right’

P1

PT [text]

.RD

IP [tag [indent]]

LP
PP

QP

.TA

XP

Begin a left justified display without keep. Com-
pare with .DS L

Begin outputting multiple columns of widtlvidth.
The width parameter should be specified in units
inches (such as .MC 2i).

Prevent the placing of the date in each page fo
(see .[d). Placetexton the coer page.

Place the specified xe (left, center or right) in the
footers of all odd numbered page®ne or more of
the text strings may be omitted, but all single qu
marks must be gen.
Place the specified xe (left, center or right) in the
headers of all odd numbered pages. One or mo
the tet strings may be omitted, but all single qu
marks must be gen.

May be used to print the header on the first pag
macro .TM is definedIn groff, it is defined to set thg
first page to page 1.

lik

Dter

D

ote

re of
pDte

Specify the page title, placed at the head of each page

via text If not specified, the page title defaults
"-%-", where % is the current page number.

Begin a right justified display without keep. Com-
pare with .DS R

Commence a ne paragraph with an optional hang-

ing word (or phrase if surrounded by quote ma

to

ks.

The amount of indentation may also be specified

(such as .IP "Label 1" 1i which will add thexte
Label 1to the output, and indent all follang lines
by 1 inch).

Commence a left justified paragraph.

Commence a paragraph with the first line indented by

the amount gien in number register PI.

Commence a paragraph that is fully indented on both

the left and right hand sides. This is often used
guotations.

Set the tab setting to n. This macro may be rede-

fined (say as .deAl .ta T 2i, .fc :, .., which wuld
cause tet separated by colons to appear to separ
by 2 inch tabs).

Commence a paragraph with the first lin&ihg no

for

ated

indent, lut with subsequent lines having an indent

equal to the value of numbergister Pl (default ig
5n). Subsequergaragraphs will all be indented.
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Functional Listing of msMacros

Type

Macro

Description

Section Header|

Section Header

Table Format

Table Format

Table Format

Table of Contents

Table of Contents

Table of Contents

Table of Contents

Table of Contents

Text Format

.NH [leve [start level]]

.SH

.TE

.TH

TS [H]

.PX [no]

.TC [no]

XA [no [indent]]

XE

XS [page | no [indent]]

AM

output (the header xe follows on the next line o

causes a section header of the highest te be ae-
ated. Leels 2 through 4 are subordinate (i.evde0

as "l.1 Sectiorl). If start levelis specified andevel
equalsS then the current section number is set to

level to be mething lile "3. Section Ttle", even
though the previous section was (say) 17.

Create a ng& section using the line (or lines folle
ing, up to another paragraph commane IXH) as a
bold title. Unlike NH, this section will not be num
bered.

End a table which was commenced by the macro
and which will be formatted by thbl processor.
End a table header which will be printed at the h
of each page if the table exceeds a single pabés
requires the use of optidthon the .TS imocation.
Begin a table to be formatted by thiel processor
(generally ivoked with the 1 option togroff). If H is
specified, then the table will )@ a nulti-page heade
(see .TH).

Print the table of contentdf nois used as the gu-
ment, then no title is addedNormally, this is
invoked by the .TC macro.

Print a table of contents page with the first page
ing page number one, set in Roman numer&ism-
pare to .PX which does not alter the page numbe
ary way. If nois specified, then the titleTéble of
Content$is not printed.

Add an entry to the table of content$.no appears

number Theindentdetermines the relag horizon-
tal position of the entry in the generated table.

Terminate the addition of a single (or multiple) en
to the table of contents. Compare to .XS and .XA
Add an entry to the table of conteni§.no appears
then the page number will not be includdél.page
(i.e. a page number) appears, then that page nu

relative horizontal position of the entry in the geng
ated table.
Create better accent mark definitions
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would appear asl: Title", and level 2 would appears

will be used for the entryTheindentdetermines the

Place a numbered chapter or section header in the

r

lines, until a .LP or other paragraph macro is encoun-
tered). Alevelof zero or one (or if none is specified)

that

value (such as .NH S 3 would cause the next section

TS,

ead

na

rs in

as the first argument, then do not include the page
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Functional Listing of msMacros

all

the

ble

1and,

Type Macro Description

Text Format | .B [text] [trail [precede]] Printtextin bold face. Multiplewords should be suf
rounded by quotes (i.e. .B "somett. If "text" is
omitted, then the font used for rendering subsequent
text is bold. Optional trailing and preceding puncty
tion is sufixed and prefixed to thiextin the normal
format. Sealso .Bl, .land .C

Text Format | .Bl [text] [trail [precede]] Printtextin bold italic. See also .B, .l and .C

Text Format | .C [text] [trail [precede]] Printtextin constant width font. See also .B, .Bl and
A

Text Format | .| [text] [trail [precede]] Printtextin italic. See also .B, .Bland .C

Text Format | .LG Increase the point size of the text by 2.

Text Format | .NL Set point size to the default (10 pts, if not specified
via the number register PS at theginaing of the
document).

Text Format | .R Return to Roman font. Note that there is nguar
ment for this macro. Compare to .B, .Bl and .C,
of which accept arguments.

Text Format | .RE Retreat one leel of relative indentation. Sealso .RS

Text Format | .RS Indent by one kel of relatve indentation. The
amount of indentation may be altered by use of
troff command .in (defult 5n) within a .RS/.RE pai
(such as .RS, .in 10n, ... text..., .RS)

Text Format | .SM Decrease the size of followingxtedy 2 points.Com-
pare to .LG and .NL

Text Format | UL [text] Underline the tet on the macro command lindlul-
tiple words may be underlined if enclosed in dou
guotes. Unlike commands such as .B, following lines
of text are not processed by the .UL macro.

Text Format | .UX [text] Place the wrd UNIX® in the text the first time the
macro is used, but only theowd UNIX on subse-
guent ivocations. Iftext (multiple words allows if
enclosed in quotes) appears on the macro comn
the text will be appended to theowd UNIX. This is
useful for adding punctuation.

Text Highlight | .B1 Enclose the following text in a box. End with .B2
Text Highlight | .B2 End the boxed text which was begun with .B1
Text Highlight | .BX text Surround the te (usually a single word) with a bo

To aurround multiple words, separate them with
digit-width space (i.e. \0).

$Revision: 1.28 $
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5.1 Registers used by themsMacros

5.1.1 Number Registers

So those are thesmacros. © use them déctively, you should also knve about the registers that are set
when you use thmsmacros. Thesare in the following tablé&

msMacro Number Registers Sorted Alphabetically

Name Whatit Contr ols Whenit Takes Effect | Default Value
DD distance to display displays 0.5v
FF footnote format next .FS 0,1,20r3
FI footnote indent next .FS 2n
FL footnote length next .FS 5.5i
FM footer magin next page i
HM header mayin next page i
LL length of a line paragraph 6i
LT title length next page 6i
PD inter paragraph distance paragraph 0.3v
Pl paragraph indent paragraph 5n
PO left magin nect page 1i
PS text size (in points) paragraph 10
Ql guoted paragraph indent  next .QP 5n
VS spacing between lines | paragraph 12

msMacro Number Registers Sorted By Function

Name Whatit Contr ols Whenit Takes Effect | Default Value
DD distance to display displays 0.5v
FM footer magin next page Li
HM header mayin next page Li
LL length of a line paragraph 6i
PO left magin nect page 1i
FF footnote format next .FS 0,1,20r3
FI footnote indent next .FS 2n
FL footnote length next .FS 5.5i
PD inter paragraph distance paragraph 0.3v
Pl paragraph indent paragraph 5n
Ql guoted paragraph indent  next .QP 5n
VS spacing between lines | paragraph 12
PS text size (in points) paragraph 10
LT title length next page 6i

Note that thdootnote format has more than one possibluwe. Ifset to 1, footnote superscripting is sup-
pressed. I6et to 2, indentation of the first line is also suppressed. If set to 3, the footnote resembles an .IP-
like footnote paragraph.

Why might you require the numbergisters? Ifyou were a writeror perhaps a student that wanted tc for
mat some document in a particular mansgy for their thesis, then these registers wouldaajlou control
the look of the document.believe hatWYSIWYG call the look of a document, tldcument style For

10| these tables, | shoonly the default values fagroff (i.e. the equialent totroff, not nroff. See the man
page for details.
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example, you might ant unequal left and right ngins. Perhapthe left should be 2 inches, and the right
just 1. This can be effected by altering té& margin andlength of line registers at the beginning of the
document. ¥u would do this as follows:

.nr PO 2i
.nr LL 5.5i

If you also wanted to set 12 point type, with a corresponding increase in line spacing, you would use:

.nrPS 12
.nr VS 10*1200/1000

Why, you ask, did | use such a complicated formula for setting the line spad¥ell?groff doesnt sup-

port floating point arithmetic, and to get a line spacing which is 20% larger than the point size, | simply
multiplied by 1.2 times thsizescalgparametet and then rescaled down the result to points (biditig

by thesizescalgparameter).

5.1.2 String Registers
There are alscegistersstring available for use in your documents. These are tabulated as follows:

msMacro Sring Registers sorted Alphabetically
Register Name Function

\*Q leadingquote mark
\*U trailing quote mark
\*_ dash

\*(MO currentmonth of the year

\*(DA current day of the month
\xx automaticallynumbered footnote
\* acuteaccent (place before letter)
\* grave acent (place before letter)
\*” circumflex accent (place before letter)
\*, cedillaaccent (place before letter)
\*: umlautaccent (place before letter)
\*~ tilde accent (place before letter)

Note that if you empk.AM to obtain enhanced mark definitions, the strings should appear after the letter

not before.

To use these registers, say to place a circunafler the letterse in the wordexample you code as follows:
\*exampl\*"e

This results irexampk. if the .AM macro has not beervaked. If it has, then the coding is:
e\*xample\*”

Let me add an aside on string registers.

You can create and use your own string registers withrefiecommandds. Suppose that you are writing

this HONTO, and find that you a © type \figroff\fP maiy times (as | hee dne in this document), or

perhaps you ant to use the phraggoff is great mary times. You could code as follows, where yoant
the two letter codesGG to represent the longer string (not a great example, but you get the idea):

.ds GG \flgroff is\fP \fBgreat\fP

You can nav use \*[GG], or \*(GG (either will do, see thggroff man page) to producgroff is great!

11 See the man page fgtroff for a description of fractional point sizes.
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6 Tables

Periodically you may find that you need to set out some text in a tabular form. Perbadsitof names
and numbers, or perhaps it is much more complicated. The table capabilitieguifftisaite are handled
by a processor known #3.

To usetbl, one needs to describe the general format (it néddnfixed for the entire table), and then enter

the text in a manner that indicates which text belongs in which column. While | describe text as appearing
in tables, | knw that equations can also be entered. Whether figures can be or not, is not something | ha
evea experimented with.

The only limitation that | hae eser encountered with tables is the use to footnotes. As I recall, automati-
cally numbered footnotes are incorrectly numbered; but we'll see if that still holds in theirigllexam-
ple.

Suppose that we fi@a ©me names and telephone numberseyf kdividuals, and that we would Ekto
organize them in a table to be contained in a docume&he following might do the job for an inddual
who usegyroff to keep his diary?

1 . SH
2 Another Day in the Life of Dean P.
3 . LP
4 Lately, my life has become more complicated. Now the boss wants me to
5 r emember the names and telephone numbers of key suppliers, and selected
6 contacts. As if | don’t already have enough to do.  Well my memory used
7 to be up to t he task, butin these declining years, if | want to hang on
8 t o t his job, | better work smarter. I t hink I'll use that new-fangled
9 groff program. | hear it's great!
10 TS
11 center box tab (:);
12 cb cbcbch
13 r|njl]l
14 Telephone  Number:Serial Number:Contact:Supplier
15 _
16 123-3456:123.:Jim:ABS Supplies
17 123-5437:.456::Genco Paints
18 557-234-3333:123.456:Suzy:HAL Computer Systems
19 .TE
20 Well that should doit. Aslong as | have this diary, I'll never forget
21 again.
22 .SH
23 The Next Day
24 LP
25 Wow! | s ure impressed the boss today. | g ot ABS Supplies contact name
26 with  just one small glance at my diary. Now I'm in his good books!

And what is the result of this? HereRgure 2

12| et us assume that we doneed numbered chapters.
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Another Day in the Life of Dean P.

Lately, my life has become more complicatedow the boss ants me to remember the names and tele-
phone numbers ofdy suppliers, and selected contacts. As if | daiready hae enough to do.Well my
memory used to be up to the taslt In these declining years, if | want to hang on to this job, | betigr w
smarter | think I'll use that new-fangledroff program. Ihear its great!

Telephone Number  Serial Number Contact Supplier
123-3456 123. Jim ABSSupplies
123-5437 456 Genco Paints
557-234-3333 123.456 Suzy | HAL Computer Systems

Well that should do it. As long as | i this diary I'll neve forget again.

The Next Day

Wow! | sure impressed the boss todaygot ABS Supplies contact name with just one small glance at my
diary. Now I'm in his good books!

Figure 2 This is the pge hat corresponds to the un-numbered chapter titled, "Another Day
in the Life oDean P."

In this example, we used the section comm&tdito provide unnumbered section titles (lines 1-Bne
10 sav the bginning of our table, which went to line 19. As you can see, tables begin With @m-
mand, and end with @E command.

The first line afterTS (up to the semi-colon) describes some general paraméteaseindicated that the
table should be centered, enclosed in a box, and thatxthieftgmation will be divided into columns by a
colon (thetab command). ¥u can use ancharacter here, including a reaAB. Notethat this line must
be terminated by the semicolon.

The next line applies to the first line of the table damathis case it says that there will be four columns,
and that the td for each column (if gien) is to be centered and set in bold type. The final line (up to the
period on line 13) describes the subsequent lines of text which npake table. Here | indicated that the
first column was to be right justified)(@nd followed by a vertical ling)( Thenext column will be treated

as numeric data and the decimal points will be aligned. The lasiotwmns will be left justified.Vertical

lines will separate all columnsThe period at the end of this line indicates that the formatting information
is complete.

The next line is presumed to be the column headers (corresponding to the first line of format description).
Then comes a horizontal line, followed by the remaining linesxbf tdoticethe colons separating each
column, and notice that line 17 lacks one column of daketbl program leges gace for missing data, if
necessaryAs | said earlieythetab character (a colon here) can bg aharacter not in the text.

This is a very simple table example, but is useful to illustratedasy it is to generate oné\ very slightly
more complicated table might look like,

A Table Containing Equations

. —r——C
Equation 1 a= -\/EZ FE
N n
Equation 2 a=>C !’ x2dx
i=1

Don't you wish there wereno
more Equations?

It was generated by means of
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1 . TS
2 center doublebox delim (@#) tab ( );
3 cb s
4 (N
5 A Table Containing Equations
6 _
7 Equation 1 @a = sqrt {b sup 2 + c over {d sup 3}}#
8 Equation 2 @a sub k=sumfromi=1to N Csubi intfromO to pix subk sup 2 dx#
9 . T&
10 rol
11 T{
12 Don’t  you wish there were
13 \fBno  more\fP
14 T T
15 .br
16 Equations
17 T
18 .TE

In this example, | hae illustrated inline equation definition&s you can see, there textual, which mads
them reasonably easy to read (any k).

| also asked for aoublebox centered, with equation delimiters of @ antf #nd a TAB character as the
separator between the colunfis.

Between lines 7 and 8 there is a blank line (unnumbered), and at lineve, g\ atbl command &)
which says that | wish to restate the format of the columns (which | define on the next line, ending it in a
period).

Just for fun, and to illustrate Wwoone can enter long strings ofktgalthough mine is very short), | V&
illustrated the use of the text block entry commandandT}. These must appear as follows:

. Enter theT{ as the first tw characters immediately following thab, or the first two characters if
the text block belongs in the first column.

. Place theT} on the line immediately follwing the last line of text in the block. If another column
follows, enter théab and continue with that columstext.

Thetbl program will wrap blocks of text into a single column for y&s you can sedbl wraps the tet
where it likes (not necessarily where you would like)entheless, text wrap, especially in the last column
can be very useful.

7 Equations

groff has excellent support for mathematiagrtually all the math symbols that you mightdiko wse are
awailable. You can code sums, impeals, matrices, simple or complagebraic statements in nenglish.
For example, a matrix is identified by the samerd: matrix. Columns of the matrix are identified as left,

13In my documents, for historical reasons, | set these as the equation delimiters. More typicalyuld
use tvo @ symbols, or ap character that you euld never use in your equationsYou know that the @ charac-
ter is also used in internet mail addressemfortunately the eqn processor doesnknow the diference
between the start of an inline equation and an address. If you need to include addresses in your document, pre-
cede the @ by a backslash (e.g. #pr®\@ucalgarya). Perhapa ketter choice wuld be a dollar sign (i.e. $).
Then when you anted to use that symbol, you could either hide it with a backslash (i.e. \$), or use a Postscript
dollar symbol \(Do which looks just the same (i.e. $).

14 A real TAB entered at this location on the page causes the parentheses to appear separated by this amount.
At another location, the amount might be different.
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center and right-justified by the tertesl, ccolandrcol.
Limits of sums and integrals are easy to define with termgrbke andto.

We've already seen lmoequations can be included in tables, lets look at some nidre.only rule that you

need to remember (and which | frequently fail to obsdrcause of my poor (makhat sloppy) typing
ability), is the need to separate terms by at least one spagppose one other is that curly brackets (i.e.

"{" and "}") are used to groupxpressions which are to be treated as a unit, as in defining the numerator of
a complicated fraction.

Heres an epression for a Legendre function:

dn+m

_2m2
(t-19 dtn+m

(t*-1)

Pnm(cosd) = ot

| coded it as

EQ
P sub n,m (costheta) =

1 over{2supnn!}(t-tsup2)supm/2{dsup n+m}over
{dt sup n+m} (tsup2-1)supn

.EN

Here is another expression, a discrete Fourier transform:
k N-1 _i2nik
F(—At)= > f(jAt)e N n=0,1,--,N-1
N j=0
It was coded as,

.EQ

F ( k over NDELTAt)=sum fromj=0to N-1f(jDELTAt)esup{-{i2pi
jKtovNy™n=0,1,..,N-1

.EN

As you can see, an Englishdilg/ntax, using tokns that (generally) represent the mathematical symbols
allow you to describe fairly compteexpressions. Eactoken is separated from all others by white space
(i.e. space bar entries, tabykentries or newline entries)our other special characters are used as follows:

egn Token Separators

Separator Use
Braces: {} | Braces, or curly braglts, are used to group terms|so
that thgg may be acted on as a unit. Axaenple
would be to tak the square root o0& +b. Without
braces (i.e. sqrt a + b), you gea+b, but with
braces (i.e. sqrt {a + b}), you g&a+b. Note that
the braces do not require white space around them.

double quotes: ™| Double quotes are used to separateftem an equa
tion when used between a .EQ and .EN pair.

tilde: ™ | A tilde represents a full space in the output. That is,

it ensures that the math symbols are separated when
printed (normallyegn removes unnecessary white
space).

Circumflex: = | A circumflex provides half the space of a tilde.
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7.1 Key Words for Equation Setup
Other ley words are described in the following table:

Key Words for Describing Equations
Term Description
sub, sup These terms indicate subscripts and superscripts.
Order is important as A sub i sup j which yielels
is different from A sup j sub i, which i#&)i. You
might also vant Al which results from A sup {j sub

i},

over This is used to create fractions such asvear @,
. a .
which createsB, and {a sin theta cos alpha sup R}

over {sqrt {b sup 2 - 4 a c}} which creatgs
asing cosa?

sum, int, from, to, inf These terms are used to create sums andraisg
with optional limits. One can ka sum from {i = 0}
to inf a sup 2 sin theta int from 0 to pi cos alpha d
T

o0
alpha, which yieldS a? sinH! cosada

i=0
left, right These tw terms allev one to bracket »pressions

with round or square parenthesis, such as left [ x| sup

2 + left (y sup 2 wer alpha right ) sin theta right ],
2

S P & Y n .
which yields x +D;DSInHD Note that theright

clause is optional, but tHeft must appear if aight
is required. Use a dummigft such as left ", which
means no symbol.

One particular ariation are the phraséaft floor, left
ceiling, right floor and right ceiling When used
between .EQ and .EN, these produce hooked btack
pairs.

Ipile, cpile rpile, pile Piles produce vertically aligned equations, such as
Ipile {a = b + ¢ abwe gyrt {c + d}}, which yields
a=b+c I, c andr represent left, center and right
VeFd " P ! g

alignment of the xpressions. Noticéhat braces ar
required to identify all the terms in the pile.

D

matrix, Icol, ccol, rcol These are used to construct matrices, such as |eft [
matrix {lcol {a above btc} ccol {d+e abee f} rcol
{"egn 1" abare "eqn 2"} right ] which yields

Ca d+e eqgn 10 .
q 1 Notice that braces arne

Ep+c f egn 2D
required to identify all the terms in both the matrix
and each of the columns.
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Key Words for Describing Equations

Term

Description

dot, dotdot, hat, tilde, barvec,
dyad, under

mark, lineup

define

Greek letters etc.

These terms, which fole the expression to whic
they apply provide diacritical marksFor example, a
dot ~ b under ~ ¢ vec d dyad looksdi& b ¢ d.

which the next mathematical symbol in thepees-
includelineup will cause that equation to be align

.EN hare o dignment specification on the mac
invocation, then each equation will be centered.

Keywords may be aliased by means afedine state-

could tire of writing "cos ( theta )" mgrtimes, so
one could say define ct "{cos (theta )}Subsequen

)}. Notice that | included braces (as well as -s

rounding the aliasedxpression with quotes.The
costhetg

braces allw be to |y ct over at+b to getT,

)

a+b’

plete expression being aliased.

producea 3, and upper case PHI, GAMMA yieldl
as you might expect.

with the previous equationf not used, and .EQ and

ment within a .EQ and .EN paiFor example, one

uses of the ternat would be replace by {cos (theta

instead of co® ——, which is not likely to be what
| want. Thequote marks simply identify the com

lwer case Greek letters dkdpha, beta and so an

Ifmark is used in an equation, then the position at

sion is remembered. Subsequent equations which

ed

ro

[

7.2 Words with Special Meaning in Equations

Certain words are interpreted bsgn to mean certain mathematical symbols. While adilable symbols
are described in the xtesection, there is a short list of commonly used symbols for which easily remem-
bered names ke keen ascribed. The following table lists them.

Special Words in Equations
Input Output
>= >
<= <
1= %
+- +
-> -
<- -
<< S
>> >
inf 00

partial 0

prime '

approx =
$Revision: 1.28 $ Gréfind Friends HOWD
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Special Words in Equations
Input Output
nothing

cdot O
times X

del O

grad O

prod H
union

inter N

Selected mathematical words are printed in Roman font when used. These are:

sin sinh arc log Re and
cos cosh max In Im if
tan tanh min exp det for

7.3 Other Symbols for Use in Equations

There are manmathematical symbolsvailable for your use, far too mgrior me to list here. If you do a
man groff_charyou will see what characters and math symbols you can use.

This manpage lists input codes from 33 to 255 (with & famitted). 10 employ any o these (other than
those that you can type directly on thethoard: numbers 33 to 96, and 123 to 126 ine@)ssimply code
them as \N'num’, wheraumis the numeric input code-or example, to prinydieresis number 255, code
it as \N'255’ to yield y.

Symbols that lack numeric input codes (all after number 258§ H@dtual codes lik \(-D, whose
PostScript name i&th (the symbol immediately following code number 255). Using tengéoding, an
Eth would look likeD.

7.4 Equations and Comments

You should knav that the equation processor doésaem to recognize comments. That is, if you place the
sequence .\" before someti¢hat you wish to comment out, thegnwill happily interpret it if inside an
"EQ - .EN" pair Furthermore, the pair ".ig - .." doesmvork within an ".EQ - .EN" pair Either will pre-
vent the equation processor from interpreting inline equations though.

8 Figures

Figures may be used groff documents, with limited positioning capabilitfhe default position of a fig-
ure is in the center of the page (assuming a single columrtpf @nemay also place a figure as a left jus-
tified or right justified object.

Unless you tad care to use certaitmoff macros (which | will explain in a moment), no text can appear
can multiple images appear at the sameical place as a figure. This is nefedy restrictve & centered
figures stand out well on a printed padgoth the figures of example printed pages seen earlier are typical.

groff acceptsencapsulated BstScript as the only figure format when using tine macros. Whensing
theHTML macro packages, bo@GIF andPNG format images are acceptable.

Encapsulated PostScript is simply a PostScript file that contdosirdingBox comment near the -
ning of the file. Thivoxdescribes th& andy limits of all ink which is to be placed on the page.

To introduce a figure to a document, tRSPIC. macro is emplged. It takes seeral arguments, as
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described in thenanpage forgrops. To summarize, the macro command has the format:
PSPIC[-L|-R|-In] file [ width [ height ]]

The graphic is indicated Hile (e.g. my_pict.eps), and the width and height that you wish the illustration to
have is indicated bywidth andheight which may hae <ale indicators attached. The delt scale is inches

(). Otherunits includepoints (p) and centimeters(cm). For the complete list, please see tiudf docu-
mentation, referenced earlier.

The PSPIC macro scales the width and height uniformly so that it is no morevtttih wide andheight
high. If either L or -R are specified, the graphic is positioned as a left-aligned or right-aligned illustration.
The 1 option allows the graphic to be indentedriynits (of the indicated type).

If you wish seeral graphics to be placed at the saraetival position, say one left-aligned, and the other
right-aligned, then you must use certaff commands. Basicallyyou mustmark your current position
on the page with thek. command, and after drawing the first graphéturn to that position with either
thert. or sp. commands. Asn example, let us drathe same (rather simple figure) threays. W'l
position it on both edges of the page, and will place it between the otheftvemacro call to display the
graphicsample.epss:

.br \" flush all text out first
.nrp \" define number register 'p’
.mk p \" note the present vertical place on the page
.PSPIC -L sample.eps 1.5 \" left justified image, 2 inches maximum dimension
.sp |0u \" return to that place
.mk \"  demonstrate the other mark method
.PSPIC sample.eps 15 \" centered figure
rt \" and how we can return to the other mark
.PSPIC -R sample.eps 1.5 \" right aligned figure

The result is

A limitation of illustration inclusion is that there is no caption capability included witm#macro pack-
age. lhandled this initially by using quoted paragraphs on centered illustrattmnsgsxample, using the
same figure as before, | would code

.br

.PSPIC sample.eps 2

.QP

Figure 53: T his is the caption for my illustration. Notice that |
used a program called xfig to create it.

.LP

This results in the following:
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Title for a Sample Figure
Drawn with xfig

Figure 53: This is the caption for my illustratiorNotice that | used a program callefily to
create it.

While this was satisfactory initially eventually developed some macro add-ons fosto handle captions
for figures and tables, and to allone to eference these elsewhere in tha.td’ll describe these later.

| should add that to surround a figure with a box, such aswénghe first two illustrations (see foream-
ple, Figure 1). yousimply surround the figure with the macro pait. and B2. Using the same figure as
last time, the code would look like,

.br

.B1

.PSPIC sample.eps 2

.QP

Figure 53: T his is the caption for my illustration. Notice that |
used a program called xfig to create it.

.LP

.B2

This is displayed as,

Title for a Sample Figure
Drawn with xfig

Figure 53: This is the caption for my illustratiorNotice that | used a program callefig
to create it.

Lastly, you will want to be sure that your figure and caption remain togetinés is calleckeeping the tet
together The macro pair to use is eith&S. and KE. or KF. and KE. The first pair will determine the
size of the figure and caption, and place it on the same page if sufficient room remains, else uewill mo
to the next page, and lema ltank space on the current page. The second pair doe the sae, that it
allows text to be placed on the current page, if there is room for it.

The coding looks lik the folloving. Noticethat | dropped thebr command as | ke that KS would
issue a break.

KS \"  Start the keep. Y ou can use .KF here if desired.
.B1
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.PSPIC sample.eps 2

.QP

Figure 53: T his is the caption for my illustration. Notice that |
used a program called xfig to create it.

.LP

.B2

KE \"  This ends the keep

A last comment on figured.mentioned thaencapsulated BstScript was the format to use. This is not
entirely true, andjroff and its predecesstoff also accept a format call®IC. PIC is a graphics language
which was deeloped and in use at Bell Labs at least early as 1984. It is a descigrtguage, and uses
English words to describe a picture.

An example, taken from [Kernighan 1991] is the following:

.PS

ellipse "document"
arrow

box "PIC"

arrow

box "TBL/EQN" "(optional)" dashed
arrow

box "TROFF"
arrow

ellipse "typesetter"
.PE

This somewhat innocuous text produces the following image,

| TBL/EQN '

PIC . (optional) |

TROFF typesetter

The previous referencevgs a ull description ofPIC’s capabilities. Thos@ot interested in learning the
PIC language, but still wishing to use it in their documents are refernefijtavhich will producePIC on
request.

9 References

If you are writing articles that will be published, you may want to include refere@esainly for ary
academic journal, this will be a requiremeriortunately groff has a complete bibliographic package,
calledrefer.

refer is a program that copiesgaoff document from standard input to standard output, while watching for
lines between] and.]. When these are encounteresfer replaces the citation found between them with an
appropriate text sequence. This sequence is usually just the first (if thereenad) seithor and a date,
contained between a matched pair of parenthesis. Asrefelt,adds a complete citation at an appropriate
place in the document (often at the end).

refer refers to a text-based bibliographic database in order to perform its acfmrecognize a reference,
you must placedy words that uniquely identify the reference between[thad.] symbols.

For example, the sequence,

1
[ 1 K ernighan 1991
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]

generates the reference [Kernighan 1991] in the text (using my partifelsspecifications).

The bibliographic database is composed of fields which define different parts of a reference.giach be

with a letter which defines the kind of information contained, and ends witlvlm@&e Theletter is pre-

ceded by an '%’ symbol. Each complete entry is separated from all other entries in the database by one or

more blank lines Typical fields ar&

Bibliographic Database Identifiers
Letter Code Description

A An authors nrame in the order first name followed by last name.
If an author has seral names, or initials, as in Joe B. Smith, or J.
B. Smith,then all of the first names or initials should be didk
together by means of theff code \0. Thus you auld code Joe
B. Smith as Joe\\0OB. Smith, and this would be placedty one
space after %A.

The title of a book that contains the article to which you are-refer
ring. SeealsoE.

The date of publication of the book or article.

For an aticle in a book, the name of the bosklitor. See alsdB.
The name of the publisher.

The name of the journal containing the article.

The journal issue.

The page numbers of an article.

The title of the article or the book.

The volume number of the journal.

o8]

<H4HUDZ«—mMo

A few sample entries in a bibliographic database fello

%A Brian\OW. Kernighan

%C Murray Hill, New Jersey 07974, USA

%D May, 1991

%I| AT&T Bell Laboratories

%R Computing Science Technical Report No. 116

%T PIC - A Graphics Language for Typesetting User Manual

%A James\OW. Cooley

%A John\OW. Tukey

%D 1965

%J Mathematics of Computation

%N 90

%P 297-301

%T An Algorithm for the Machine Calculation of Complex Fourier Series
%V 19

%A Weikko A. Heiskanen

%A Helmut Moritz

%C Graz, Austria

%D 1966

%I Institute of Physical Geodesy, Technical University
%K geomatics geodesy

%L H & M, 1993

%T Physical Geodesy

15 For the complete list, do 'man refer'.
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The first two entries are for a report, and for a journal article. The third is a book.

10 Customizingand Creating msMacros

When | started to usgroff several years ago (spring of 1997 to be exact), | had & obp[Dougherty
1987] to work with. This is not a book that | recommend, not because it is incomplete \esstezery-
thing, but because | could not easily locate the informaticanted to accomplish some specific formatting
requirement. Théook wasrt written to be a reference (at least in my opinién)

| was influenced by some comments aboutntisgpackage thoughl was left with the impression that if |
wanted to modify ap macro set, then | should consider that package specifitdlging the easiest to play
with. Sol jumped in and madewral modifications tans and added seeral other macro instructions.

For example, | added a macro callatl which altered the way that figures, tables and equations were num-
bered. Ofcourse, these werdrdutomatically numbered, so as you'll see shoithtered theNH macro to
accommodate my numbering requirements (as well\@schapters were to be positioned on pages).

Another macro that | addedas one to place not just bullets (i.e. « symbols) before indented paragraphs,
but optionally numbers of letters. This one | calBd and | use it frequently.

For something as simple as double spacing, | creBtgédand for a draft ersion of a document, | created
DM, which callsDB. It aso prevents all images from appearing, and consequently renders faster on my
screen.

To ecify headers and footers easlhaddedDO which takes as its first argument, your specification of
which of 3 headers or footers you wish to set, and as its subseqgemeats, the text you wish to place
there.

If you write mathematical text, then you'll soon want equation numbering to be automatic, and for that mat-
ter, you'll probably also want your tables and figures to be numbdfeacdthese, | created created table and
figure numbering macros, and altered the equation m&@) {o automatically number all my equations.

The following illustrate most of my macro3hey aren't elegant; | cant even guarantee that tlyeare bug
free!’, but they work for me (most of the time). If you use them and run into difficulties, please feel free to
contact me, and I'll try to assist. If youvea siggested fix, so much the better.

10.1 The Bullet Macro: BU

The macro creates bulleted indented paragraphs byltlefThesymbol can be changed at wilGiven one
of 6 option letters, plus a number (i.eoterguments), numbered lists can be created. The syntax is:

.BU [[n|N[i|l|a]A num] | symbol]

The list must be terminated bylaP. command (a section command works just as well, and furthermore, it
resets the list tolleted). For example, | might write
. first line.
. second line
and so on. The same ’pretend list’ with numbering would look like
1 first line.
2 scond line
and so on. The text to create these was:

16 Hopefully, you'll find this HOWTO to be a geful reference, at least while you're getting started.

17 While writing this HONTO, | noticed that a reference to figure 3 was preceded by a comma - which | did
not include. This is likely a bug in my macro.
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.BU

first line.
.BU
second line
.LP

.BUn

first line.
.BU
second line
.LP

The macro looks liké,

AN My BU macro
AN
\"  Predefine some registers and strings. These are also reset with
\" every .NH [i] invocation.
.nrbu 0
.ds symbol \\(bu
.ds numeric
.de BU
AN
\If there is an argument, its either a symbol, or a numeric format & value
AN
AFPWSL”
d s symbol
d s numeric \$1
i e " \$1'n" .afbul \"set formatto 1 ...
el \ {\
i e "\$1'N’ .af bu 001 \" set format to 001 ...
el \ {\
i e \$17 .afbui \" set format to lower case roman numerals
el \ {\
i e "\$1'I".afbul \"setformat to upper case roman numerals
el \ {\
i e '\\$1'a’ .af bu a\" set format to lower case alphabetic
el \ {\
i e " \$1L'A" .afbu A \" set format to upper case alphabetic
el \ {\
d s symbol \\$1
d s numeric
\}
\}
\}
\}
\}
.oV}
AN
\If there is a second argument, it must be the start value
AN
i f 1 \W"[numeric]” \{\
ie "\$2"\(\
nrbul

18 Note that interpolatedalues (arguments to macros, strings, number registers) and special characters must
be preceded biwvo backslash characters when used in a macro definition.
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\}
el \ {\
nr bu\ \$2
\}
oV}
Ay
AN
.ie "'\W[numeric]” \{\
I P \\n(bu
af bu 1l
nr bu \ \n(bu+l
i e ' \W[numeric]'n’ .af bu 1
el \ {\
i e " \W¥[numeric]'N’ .af bu 001
e | . af bu\\*[numeric]
oV}
Ay
el\{\
I P \\*[symbol]
Ay

10.2 The AN Macro

This is a very simple macro. Ifunked, it sets a numbergester to a non-zeroalue. Thisnumber rgister
is tested in my modifielH macro (illustrated next) and if found to be non-zero, resets the numbering for
equations, figures and tables from zero for each chapter.

| define the macro 3%

.nran 0
.de AN
.nran +1 \" count the invocations of .AN (out of interest)

10.3 Modified NH Macro

The NH is an important one. It sets section headings and performs resets of selected interndl items.
wanted it to do more, and so copied the whole to my macro definition file and addedirete(which |
deliberately noted as mine, so as not to muck up the original). It depends on the existence of certain string
and number registers, plus another macro that does paging on request.

.\” **********************Stri ngs and regiSters*********************

A" Number registers 'eq’ (equation), 'tb’ (table #), 'fg’ (figure #)
\" These are updated by invocations of .EQ, .TB and .FI

A" with ‘eq’, 'th’ and 'fg’ preset to the next value for use prior to the
A" EQ, .TB and .FI commands

AN

\If macro TB (or FG) is invoked, then number register tB (or fG)

A is incremented so that other macros can determine if they were
\" every invoked.

AN

\" string Ch is set (as required) in the NH macro following

19But have yet to use the count for anything.
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.nreql

.nrtb 1

.nrtB 0

.nrfgl

.nrfG 0

.ds Ch

.ds Eq (\W*[Ch]\\n[eq])
.ds Tb  \\*[Ch]\n[tb]
.ds Fg \\*[Ch]\n[fg]

AN
_\" PG my page E]ect macro*******************
AN
.ds PAGE This page intentionally blank.
.de PG
AN This macro tests the 'an’ register.
AN If not > 0, it does nothing
.if\Wn[an]>0 \{\
fl
AN
AN For first level .NH invocations, ensure the heading
AN and text starts on an odd page number
AN

d s dummy_string \&
i f ! \n[nu=\\n[HM] \{\
s p | W\n[.pJu \" NOT at top of page, so eject
w hile \\n[nlJu=\\n[HM] \{\
\\*[dummy_string]

fl \ " n eeded to add something to the page to allow an eject
s p | W\n[.pJu \" STILL not at top of page (probably a diversion), so eject
\}
.oV}
AN
AN Test: if odd page continue, else test Thesis mode
AN if Thesis mode continue, else print heading and eject
AN
ifel{
i f 1 "\Wthesis]'1' \{\
cel \ " p lace our message at the top of the page
ftR
\\*[PAGE]
ftP
s p | \n[.plu \" go to next page, then reset footers
i f ' \W¥[RF]'References’ .ds RF
i f' \W[RF]'Index’ .ds RF
OF " \WM[LF\\*[CF]'\\*[RFY’
EF " \W[RF'\W[CF'\\*[LF]
\ } \tifro oy
.oV} \
AN
AN Now  on correct page, change footers
AN

OF " \WM[LF\\*[CF]'\\*[RFY’
. EF " \WRF\\*[CF]'\W*[LF]'
A} \" if \n[an]>0

July 2001 Grdfand Friends HOWD $Revision: 1.28 $



-34-

.\n |\IH macro (modiﬁed)********************

AN
A In macro package 'ms’, add chapter stuff to macro 'NH’
AN
A" Most of the following is from the supplied tmac.gs macro package
AN
.de @NH
e '\W$1'S" \\
s hift
nr nh*hl0

w hile Wn[.$] \\
nr nh*hl +1
n r H\n[nh*hi] O\

s hift
\}
i f 1 \n[nh*hi] \{\
nr H1 1
nr nh*hl1
@error missing arguments to .NH S
. \ }
Ay
el\\
n r n h*ohl \\n[nh*hl]
i e \\n[.$]\\
nr n h*hl O\$1
i e \\n[nh*hl]<=0 \{\
nr nh*ohl 0
nr nh*hl1
\}
el \ {
i f \ \n[nh*hl]-\n[nh*ohl]>1\
@warning .NH \\n[nh*ohl] followed by .NH \\n[nh*hl]
\}
\}
el . nrnh*hl1
w hile Wn[nh*hl]>\\n[nh*ohl] \{\
n r n h*ohl +1
n r H\\n[nh*ohl] 0
\}
. n r H\n[nh*hl] +1
Ay
AN Dean’s additions
AN
A" With every .NH [i] invocation, reset the bullet stuff
AN
.nrbu0
.ds symbol \\(bu
.ds numeric
AN
A" For first level .NH invocations, reset the equation, table and
\" figure numbering to 1, if the . AN’ macro was invoked
AN
if\\n[an] \{\
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i £\ \n[nh*hl]=1\{\
ds Ch \ n[H1]-
nreql
nrtb1l
nrfg 1l
ds Fg \*Ch]\n[fg]
ds Tb \*Ch]\n[tb]
ds Eq (\*[Ch]\n[eq])

\" Users MUST put ".bp 1’ after their abstract (.AB ... .AE)
A" to get the article text to start on page 1

\"  Note that (oddly) this does not place the first chapter on page 1,
\" as NH/PG doesn’t seem to recognize that it is at the top of page 1.
\" The solution (for now) is to put ".bp 0’ after the abstract. The

A" first page of chapter 1 then appears where it belongs (on the third
\" page, but numbered as 1). Note that this applies when .AN has been
\" invoked.

A" For first level .NH invocations, ensure the heading
A" and text starts on an odd page number

d s RF Chapter \n[H1]

PG \
.oV} \ " if \' n[nh*hl]=1
Ay \" if \n[an]
.\" *******************Back to the Ol’lglna.| NH stuff******************
.ds SN
.nrnh* 0
.while \n[nh*i]<\\n[nh*hI] \{\
nr nh*+1
a s SN \\n[H\n[nh*i]].
Ay
.SH
\*[SN]

10.4 Figure Caption and Numbering: FI

The second last macro that I'll illustrate is my figure captioning and numbering nmag@ermits me to
automatically number and add captions to figures, as well as refer back to figures by rimdierna-
tive £heme is used for equation references, and I'm considering modifying this macro to be entwes lik
other I'll show you that macro next.

The figure macro will place a figure number in the text (ifitheption is irvoked) or expect a folling

caption if it isnt. A short caption (about one to one and one half lines) requires nothing more than you type
it in, and follav it with my modifiedLP macro (also shown herefor longer captions, you must usd’a
option (at least until | makthat the default - feel free to add this yourself).

The comments in the macro shouldegjou some insight into hwit should be used.

A"
AN FI macro
AN

\" The Fl macro: if invoked with an N argument, print the word and
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\" do nothing else. If a second argument, assume it is punctuation.

\If no argument, treat as a figure caption.  All text following
A will be in italics. Follow with paragraph command (e.g. .PP) or .LP
A\
\" Recommended coding:
A\
A% KF  (or.KS)
B a single blank line--------
AN .B1
AN .PSPIC file.eps size (or .PS ...PIC codes... .PE)
AN .B2
AN .FI P
AN first (of possibly several) line(s) of descriptive text.
AN .LP
B a single blank line--------
AN .KE
A
.ds FIGURE Figure
.nr nmbr 0
.de FI
.nr nmbr 0
e WST'N' A

N UM \\$2 \" test second arg for inc/decrement

i e '\Wnum]” \{\

n r n mbr\\$2 \" make a note of the value
s hift 2 \" discard N and inc/decrement

\}

el . shiftl

nr fg + \\n[nmbr]

ftB

-36-

\$2\\*[FIGURE] \W[Ch]\n[fg\fP\\$1
nr fg - \\n[nmbr]

\"  Added option for .FI P linelength linestart, recommend
AR | P 5.255n to make it look like a .QP entry

el\\
ie

TSP
e " \$27\\

t m Mrning: Figure \\*[Fg] caption length missing near line \\n[.c]

nr nbr10n\"\n[.s]*10
I 1 ( u\n[.-\\n[nbr])
nr nbr5n\"\\n[.s]*5
d s i ndent\\n[nbr]
\}
el \ {\
11\ \$2
i f 1 "\$3"”.dsindent \\$3
\}
nrfin2
br
dif ig
ftB

\W[FIGURE] WFg]:
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nrfg+1
d s Fg \ \*[Ch\\n[fg]
nrfG +1
\}
el \ {\
br \ " n ew method is to capture text up to .LP and decide then
difig \" by processing the diversion 'fig’.  Old method was .QP
nrfinl
ftB
\\*[FIGURE] \\*[Fg]:
ftl
nrfg+1
d s Fg \ \*[Ch\\n[fg]
nrfG +1
\}

.\n @LP my re_deflned LP macro*******************
.de @LP

AN Where Dean’s changes occur...
AN Assumes all figures centered on page/column, or if
AN 2-3 side by side, then there is only one caption for all

Af Nn[fin]=0 \{\
br
di
i e \\n[fin]=1 \{\
i e \\n[dn]<=\\n[.v] .ce
el . QP
f ig
\}
el \ {\
nf
i n (u\\WWindent]) \" QP indent is 5n, Il is 5.25i
d s i ndent
f ig
fi
1
in
\}
nrfin0
A
A
AN Where Dean’s changes end...
A\
.par*start 0 0
.nr\\n[.ev]:ai \n[\n[.ev]:PI]
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10.5 Equation Numbering and References: QN

This last macro sets me up for referencing historical (i.e. thosee\detady formatted) and future equa-
tion references.To get the latter to work, you ka o run groff twice. Thefirst time, it complains and
inserts a note into the text for equations that it cotlfimd. Asequations are found hever, their refer
ences are added to a text file which is read by the segoffdun (automatically). Thus the second time
through, the macro locates the future reference and inserts the correct equation number in the text.

This is a little more sophisticated than the figure macro, and someday $loprgbably male FI work
more likeQN.

As an illustration, | might code an equation angkgi a label (with theQN macro). Ther can refer to it
later, as Dllows:

a=b+c Q)

In equation 1 we sathat we could add tavvariables to assign a value to the third.

This was coded as

.QN A sample

EQ

a=b+c

.EN

In

.QON R sample

we saw that we could add two variables to assign a value to the third.

Shown here are my modifi& macro and my@N macro:

.\" tQ macro (modiﬁed)********************

AN

A In macro package 'ms’, add automatic equation numbering to EQ
AN

A" Most of the following is from the supplied tmac.gs macro package
AN

.de @EQ

.br

.ds egn*num "\\$2
.ie \$1'L’ .nr eqn*type O
el\{\
i e "\$1'I' .nr egn*type 1
el \ {\
nr e gn*type 2
i f1'\$1'C’.ds egn*num "\$1
. \ }
Ay
AN Dean’s additions
Af W egn*num]” \{\
. ds e gn*num \\*[Eq]
.nreq+ 1
. ds Eq ( \W[Ch\\n[eq])
Ay
1wk B g ok to the original EQ stuff
.di egn*div
.in0
.nf
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AN ON macro

A" This macro simply prints 'equation #' in the text, with possibly
\" trailing punctuation. It also allows for referencing an equation.

A" To assign a "label" reference the current equation, use
AN .ON A | abel (single word)

A" To refer to an equation by "label" reference, use

AN .ON R | abel [punct]

A" To refer to an equation by increment, use

AN .ON N +offset [punct]

.ds EQUATION equation
.ds output doc.ref
.ds references doc.ref
.de QN
(if '\WYreferences]” \{\
s y t ouch \\*[output]
s o \ \*[output]
d s r eferences
sy rm -f \ \¥output]
Ay
e WSLA\(\
d s QN.\$2 \\*[Ch]\n[eq]
s y echo .ds QN.\\$2 \*[Ch]\\n[eq] >> \\*[output]
Ay
el\{\
i e " \W$1I'R'\{\
i e d QN.\$2\(\
\$4\F[EQUATION] \WQN.\$2]\\$3
\}
el \ {\
. t m ek NO LABEL named QN.\$2 was defined ****+xx
\\$4\\fB*\\$2 UNDEFINED*\\fP\\$3
\}
\}
el \ {\
ie "\WSI'N'\{\
. nr eq +\$2
\$4\F[EQUATION] W [ChI\n[eg]\$3
nr eq - \$2
ds Eq (\\*[Ch]\n[eq])
\}
el \ {\
\$2\\F[EQUATION] W [ChI\n[eg]\$1
\}
\}
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A\

.de DO \" macro to redefine headers and footers
AFWST'LF
s hift
ds LF \\$*
Ay
AFWST'CF
s hift
ds CF \\$*
Ay
JFWSTRF A
s hift
ds RF \\$*
Ay
OF \V¥[LF[\W[CF]'\\*[RFY’
EF \WRFI\\F[CF]'\\*[LF]’
.ds do FALSE
AFWSL'LH
s hift
ds LH \\$*
ds do TRUE
Ay
A WSL'CH' \{\
s hift
ds CH \\$*
ds do TRUE
Ay
AFWSTRH (A
s hift
ds RH \\$*
ds do TRUE
Ay
AN
\" Need the following test as PN is not defined if this is onvked too soon
AN
if 'do'TRUE’ \{\
OH " \W*[LH]'\\*[CH]'\\*[RHY’
EH "\W[RH]\W[CH]'\\*[LHY
Ay

10.6 Small Caps

Ted Harding provided a macro to create small capitals in a recent Email messaggraiftmail list. The
following is a direct quote from his Email:

Since | mentioned the small-caps issue in a previous mail, some of you may be interested in the
following macros which do a primié implementation of small-capitals.

| think the main point to be careful of is: Dbohange the point size within a smallcaps block
(you're unlikely to need to do soyamay; but if you do it wn't work right). If you need to do
that, youd better do the smallcaps by hand (or maybeematre than one block of it).

The two macros smallcaps(to turn it on) and/smallcaps(to turn it off) follow, with a small
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example at the end.
His macros and a short example follow:

.de smallcaps

.nr.sc.ps (\n[.s]*75/100)

.nr.cap.PS \\n[.s]

.char a \sP\n[.sc.ps]]A\s\n[.cap.PS]]
.char b \sP\n[.sc.ps]]|B\s[\n[.cap.PS]]
.char c \s[\\n[.sc.ps]]C\s[\n[.cap.PS]]
.char d \sP\n[.sc.ps]]D\s[\\n[.cap.PS]]
.char e \sP\n[.sc.ps]]E\s\n[.cap.PS]]
.char f\s[\\n[.sc.ps]]F\s[\\n[.cap.PS]]
.char g \s[\\n[.sc.ps]]G\s[\\n[.cap.PS]]
.char h\sP\n[.sc.ps]]H\s[\\n[.cap.PS]]
.char i\s[\n[.sc.ps]]\s[\\n[.cap.PS]]
.char j\s\n[.sc.ps]]d\s[\\n[.cap.PS]]
.char k \s[\\n[.sc.ps]]K\s[\\n[.cap.PS]]
.char I'\s[\n[.sc.ps]JL\s[\\n[.cap.PS]]
.char m \sP\n[.sc.ps]]M\s[\\n[.cap.PS]]
.char n\sP\n[.sc.ps]]N\s[\\n[.cap.PS]]
.char o \sP\n[.sc.ps]]O\s\n[.cap.PS]]
.char p \s[\n[.sc.ps]]P\s[\\n[.cap.PS]]
.char g \s[\\n[.sc.ps]]Q\s[\\n[.cap.PS]]
.char r\sP\\n[.sc.ps]]R\s[\\n[.cap.PS]]
.char s \s[\\n[.sc.ps]]S\s[\\n[.cap.PS]]
.char t \s[\\n[.sc.ps]]T\s[\\n[.cap.PS]]
.char u \sP\n[.sc.ps]JU\s[\\n[.cap.PS]]
.char v \s[\\n[.sc.ps]]V\s[\\n[.cap.PS]]
.char w\s[\\n[.sc.ps]]W\s[\\n[.cap.PS]]
.char x \s[\\n[.sc.ps]]X\s[\\n[.cap.PS]]
.char y \s[\n[.sc.ps]]Y\s[\\n[.cap.PS]]
.char z \s[\\n[.sc.ps]]Z\s[\\n[.cap.PS]]

.de /smallcaps
srcharabcdefghijklmnopqgrstuvwxyz

.LP

This Line Will Be In Ordinary Capitals And Lowercase Letters
.LP

.smallcaps

This Line Will Be In Small Caps Instead Of

Ordinary Capitals And Lowercase Letters

Jsmallcaps

.LP

This Line Will Be In Ordinary Capitals And Lowercase Letters

This Line Will Be In Ordinary Capitals And Lowercase Letters
THis LiINe WiLL BE IN SvaLL Caps INSTEAD OF ORDINARY CAPITALS AND LOWERCASELETTERS

This Line Will Be In Ordinary Capitals And Lowercase Letters

Ted added in a subsequent Email that in most cases these macros (while set up only in terms of the ASCII
characters A-Z) work for mgrcases of accented characters as well.
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11 CustomizingEquations and References

11.1 Equation Customization

As | learned more abouwpoff, and used it for some course notesdsamaking, | soon diseered that it
would be much easier to use abbreviations for some terms in theemqaations that | wanted to format.

Theegn package provides such acility. For the bulk of my 'writing’ (such as it is), 1\ioke my standard
abbreiation file at the beginning of each chaptedo this as | compose each chapter,and | store them in
separate files. In thisay, | can format a chapter and scan it for syntax, spelling and all manner of other
composition errors by piping the outputga

Since an equation definitiorvadys seems to insert the space for an equatian, i€it contains nothing it
abbreviations, | use a script (see the section tiflseful Scripts) to grip out the redundant copies.

The abbreviations that | emplare listed bela.. Note that the first token following theond defineis the
abbreviation subsequentlyvailable for use in an equatiorhe eqn processor replaces the token with the
text following the tolen. lenclose all the folling text in double quotes, and where | badi¢hat the dou-

ble quotes must be presedy | enclose the entire expression (with its encompassing double quotes) by
additional single quotes. This may not be necesbartyt doesnt seem to hurt.

Note that if you are examining the source that generated thigTD you will find that | had to use addi-
tional backslash characters for formatting purposesther words, to maka @mment appear (comments
start with .\"), | had to type it as .\\".

*****************Deﬁne some useful eqUathn Stuﬁ********************

MUST  be manually added to the text (i.e. the .s file), but WILL
leave space for an equation.  Thus, may be worthwhile to include it
in the FIRST equation of each chapter.

MUST  appear in the order

Al
Al
Al
Al
Al
Al
Al
A
Al
Al
\"  Note that after a paragraph reset (.LP, .IP, .PP, .QP, .AE etc.)
" a following ".EQ, delim @@, .EN" will insert a blank, numbered
\" equation in the text.

Al

EQ""

delim @#
define (( "left ("
define )) "right )"

define [[ "left [

define ]] "right ]"
define " 'left "

define "left {
define "right Iy

define ab "above"
define ov "over"

define fr "from"

define pa "partial"
define -inf "{- inf}"
define Ic "\fR{\fP"
define rc "\fR\P"
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define Fourier "\s+4\f{ZCMI]F\fP\s0"
define Laplace "\s+4\f[ZCMI]L\fP\s0™
define Comp "\s+4\f[ZCMI]C\fP\s0"
define || "left |"

define r| "right |"

define prime "\(aa"

define * "sup"

define _ "sub"

define prop "\(pt"

define iv "i vec"

define jv "j vec"

define kv "k vec"

define perp "\(pp"

define eval ™"\s+8\fR|\fP\s0"

.EN

Occasionallyyou might want some ad hoc expression to be afdiesl. Sayfor example, you expect to
type sin theta mary times, and it isi’in your default list (it isrt in mine). Simplydefine it at the hgn-

ning of the first equation in which it appears (oy aquation prior to that first appearance), and then use
the abbreviation thereafteFor example, you might define it and use it immediately as,

.EQ

define st "{sin theta}"
X = sqrtstovxsup 2
.EN

which would result in
Vsiné
== )

Notice that | enclosed thein theta expression in curly bragkts. Thg ensure that | can usst as the
numerator in a fraction (without having to remember to enclose it in thedbsacKrhissaves additional
keystrokes. Usingadditional braces does not affect the operatida@f

11.2 Reference Customization

In a manner similar to customizing equations, you can set up your references by means of a definition file.
| use the folleving, and find it quite adequate, although recently an individual indicated that it was non-
standard. Wu be the judge. The definitions that | use (anavdiere) were used to format this document.

A

1 sk H g vy I | ike my bibliographic references formatted*******xxxx
A

A

.R1

accumulate

bracket-label " [* "]" "; "

et-al"etal"12#3

# date-as-label D.+yD.y%a*D.-y # qualifies the date in the reference text

# no-label-in-reference # removes label in reference list

label "@ '’ D.y%a*" # adds disambiguating letter in text and label
sort A+D+ # sort by first author surname, then by date

move-punctuation
.R2
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12 UsefulScripts

If you examine mymakefile in detail, youll see that | imoke ®veal scripts. These are not required for
normal processing witgroff and friends.| use them to generate an index, and to rexrahiplicate refer
ences to my reference and equation customizations (see the previous section).

For the sak of mmpleteness (and not necessarily becausedateegood) | include them here, with some
short eplanation. |have ro doubt that long time users gfoff have even methods of accompishing their
goals, and | dully expect to be able to include their implementations in future versions of this document.

If you have ©me (preferably) ralst methods of customizingyoff, please contact me so that | can include
them (and gie you the credit that you desejv Inthe mean time, here are mine.

12.1 Scripts to Strip Redundant Customizations

The first three | call refer.script, eqgn.script and eqn2.scfiipey are used to generate PostScript output
without a table of contents or indbeing included.

Here is refer.script,

#n

# A ’'sed’ script to remove all references to 'ref.s’ or
# ' references.s’ after the first

Iref\.s/{

X

siref\.s//

t a Iready_there
X

h

p

:already_there
d
}

p
Here is eqn.script,

#n
# A ’'sed’ script to remove all references to 'eqn.s’ after the first

legn\.s/{

X

slegn\.s//

t a Iready_there
X

h

p

:already_there
d
}

$Revision: 1.28 $ Gréfind Friends HOWD July 2001



#

p

-45-

Line must be OK, print it

Here is eqn2.script,

#n

A ’'sed’ script to remove all references to second and
subsequent .EQ delim @@ .EN invocations

M. *EQH

N
N

s/\(delim *.\n\.
t got_it

p

b end

:got_it

X

s/\(delim *.\n\.
t end

*ENVAL/

*ENV)AL/

12.2 Creating the Index

| create table of contents entries and indetries in a rather caluted manner The process irolves 4
scripts and 3 otherwacations ofsedplusuniq andsort. These last 5 processes are shown in theefilak
so | will not repeat them here. The other four scripts ¥ollo

The first is a shell script that adds table of contents entries to the sourde lbleks for numbered and
unnumbered chapter and section headings, and adds the appropriate source lines.

Here is toc.script,

#n

H O O H H OH

H*

July 2001

t oc.script

A ’'sed’ script to add Table of Contents entries to a 'groff’ file intended
f or use with the 'gs’ (Gnu’s version of 'ms’) macro package.

The 'n’ on the first comment line inhibits printing.

This script also searches for BOLD and ITALIC invocations (.B, .I)
and uses these to create INDEX entries.

Search for the Numbered Heading command .NH [n]
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I ANHS>/{
p
n
P
sI"N\*[SN]/
i\
XS\
Af \n\[nh\*hI\]<2 \\
p s \ n[.s]+4-\n\[nh\*hl\] \
AN
i (m;\n\[nh\*hI\]-1)
p
a\
.ps\
XE
}
# Search for the Section Heading command .SH
# Note that the dummy substitution is needed for the final test
# t o avoid printing the section header line twice.
/7. *SH\>/
p
n
P

sN(C*$YNL/

i\

XS\

i (N \n\[nh\*hI\])
p

a\

XE

}

# Watch for 'refer’ invocations: save the last invocation in the hold space

T\ T\ I

h

}

# Append the commands to read the index file formatting in
# (i.e. Ivar/tmp/x) and then

# add the Table of Contents to the output file

# I f we e ncountered citations, we'll have "]’ in the hold space

3

p

X

s\ A\*

t g ot_refer

a\
PG\
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.so /var/tmp/x\
.DO LF\

.DO RF\

.TC

b no_refer

:got_refer

a\

.PG\

XS\

.ps \n[.s]+2\
.sp\
References\
.ps\

XE\

.DO LF\

.DO RF References\
N

$LISTS\

|\

.PG\

.so /var/tmp/x\
.DO RF\

.TC

:no_refer

}

# Find all BOLD or ITALICIZED text (.B single_word OR .B "multiple words")
# and use it to create index entries

"\ *[BI][ 1K

# I f . IXor.IP encountered, skip the line
M\ *IP\>/{

b not_this

}

N\ FIX\S/

b not_this
}

# Delete the initial .B, .l or .BI

sP\. 4Bl /I

s/\.*BI  *//

# Remove trailing punctuation

# do t wice, in case have .B "several words" ) ( to generate
# ( several words) in the output
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s/ *[ "@J* *$//
s/ *[ "@J* *$//

# Strip @'s if they commence a line

req
sie\(@l@)@A1/g
}

s/LIX |
p

:not_this

}
# Strip the $ signs from the RCS stuff

MNER>/{
s\$//Igp
}

INLOR\>/{
s\$//Igp
}

# Print everything else

tend

p
:end

Two of the other scripts (indescript and format.script) arwk scripts. Thethird (title.script) is another
shell script. The three finish the process of setting up the index.

The index.script

# i ndex.script
# Awk script to process index output from tmac.s macros

# This is the first of 2 'awk’ scripts. It precedes 'format.script’ in
# a pipeline. The ‘title.script’ (a 'sed’ script) follows last:

# i ndex.script | format.script | title.script
# I n t he Makefile, this sequence is preceded by a 'sed’ command to replace

t he ... sequence in the index entries in the error file by a TAB
# This is output is sorted and made unique.

H*

BEGIN {
FS="\t"
start=1
indent_space =" " # 3 space indent
for (i=1;i<6;i++)
last [i] ="
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# Qur indenting function

function indent (count) {
while (--count) {
printf ("%s", indent_space)

}
}
# Mainline
{
n = split ($0, entry) # store up to 5 entries (5th is line number
# Strip out warning lines like "indent cannot be negative", and
# " can't break line"
if (match ($0, "warning: ")) {
print "warning: encountered and ignored" > /tmp/groff_errors
next #  try the next line of input
}
if (match ($0, "error: ")) {
print "error: encountered by index.script:  line was:" > /tmp/groff_errors
print " > /tmp/groff_errors
print " " $0 > / tmp/groff_errors
print " > /tmp/groff_errors
print "run terminated" > /tmp/groff_errors
exit
}

# Find the first different entry

for (i=1;i<6;i++) {
if (entry [i] = last [i]) {
j=i
break

# | f t he first entry is different, output a line feed

if (start == 0) {
if G ==1){
start =0
printf ("\n")
}
}

else
start=0

# | f o nly the line number is different, just add it

if j ==5)
printf (*, %s", entry [j])
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else {
for (i=j;i<6;i++) {
if (i==1) # first word different: just print it
printf ("%s", entry [i])

else if (i< 5) { # not the page number:
if (length (entry [i]) > 0) # non-blank word: go to next line
printf ("\n");

if (length (entry [i]) !=0) {

indent(i) # indent the word sufficiently
printf ("%s", entry [i])
}
}
else
printf (", %s", entry [i]) # add the page number after a COMMA
}
}
for (i=1;i<6;i++) # copy current line to last line

last [i] = entry [i]

next # get next line of input

}
The format.script

# f ormat.script
# Awk script to apply groff formatting to index output from GS macro

# This script follows the 'index.script’ invocation in a pipeline
# of t hree:

# i ndex.script | format.script | title.script

BEGIN {

FS="\"

OFsS ="

lower = "abcdefghijkimnopgrstuvwxyz"

upper = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"

}
# Mainline
NF >0 {

printf ("%s\n", ".DO RF Index")
printf ("%s\n", ".DO LF ")

if (501" /" *) { # i gnore lines beginning with spaces
n=1
while ((newchar = substr ($1, n, 1)) I" /[A-Za-z]/) {
n++
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if (n ==25) {
newchar = oldchar
break

if (newchar ~ /[a-z]/) {

for (i =1; i <= 26; ++i) {
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# bad line

# convert first char to uppercase

if (newchar == substr (lower, i, 1)) {

newchar = substr (upper, i, 1)
break

if (substr ($1, 1, 1) " /[0-9]/)

newchar =

if (newchar != oldchar) {

}

printf ("\n\n%s\n", ".ne 4")
printf ("%s\n", ".ti -2n")

# next alphabetic character - add title

printf ("%s%s%s\n", "\fB", newchar, "\fR")

printf ("%s\n", ".br")
oldchar = newchar

printf ("%s\n", ".ne 2")

printf ("%s\n", ".ti -4n")
printf ("%s\n", $0)
printf ("%s\n", ".br")

The three scripts are piped together

}
The title.script
# t itle.script
# This is the third of three scripts (2 'awk’, 1 'sed’ to process
# t he index file created by 'groff'.
# with several other UNIX commands. The order is:
# i ndex.script | format.script | title.script
# I f t hisis run under 'gsed’, then multiple comments are available.
# | f n ot then delete all comments.
# Before the FIRST line, insert the following format codes
1i\
.bp\
XS\
.ps \n[.s]+2\
.sp\
Index\
.ps\
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XE\

.SH\

Index\

.br\
\I"\n(.lu-\n(.iu\
.br\

.2C\

.in +4n\

.na

s/ / /

# After the LAST line, reset the footer codes (RF is set in format.script)

$a\
.ds RF

13 DocumentOrganization and a Sample Makefile

For shorter documents, l&kpapers | might publish, or perhaps just a nicely formatted |éttierthe whole
thing as a single unit. Longer documentsdanize by chapters. That way | can work on a single chapter
with periodic reviews without having to wait on the processing of the entire work.

| simplify the oiganization by storing documents on a particular subject in a subdirectory of the directory
where all my documents reside. On my system, fhd@ne/provinsd/docs/s The docssubdirectoryhas
documents that are ngtoff formatted works; the subdirectory just happens to contairergthing that

uses thensmacros. Pictoriallyit looks likeFigure 3

| useRCS to track revisions of each document, or chaptesven use RCS to track revisions of figures
generated byfig (which | used to creatéigure 3.

Notice thatRCS is included in each directaryThis ensures that if | use the same name for a figure (say),
that | dont clobber one with the same name in another subdirectory which corresponds to another docu-
ment (and Ne done that, unfortunately).

Notice that | hae wsed a singlenakefile. | do this because then | can traclergthing I've cone, and |
don't need to duplicate a fairly compiset of dependencies.

Another file that is common for afroff documents (using thesmacros) igmac.ds This file contains all
of my personal macros, and my customizations of the macro set talbeds which is found in
lusr/share/groff/tmac.

The directories in the illustration (odds_ends, and approximation) contain shorter docurneettiss lik
HOWTO which is in 'odds_ends’, and longer worksdithe notes for an approximation course that | took
recently.

Notice the naming structure for the chapters in 'approximation’. The fiagpp©0.5 and it corresponds to
the caver page (i.e. the title, author and abstra&@hapter one is iapp.01.s and succeeding chaptersviea
higher numbersFor running through my Makefile, this makes sorting easy.

For figures, | usually usgfig, but there are other programs that you may wish to gseplot comes to
mind for numerical dataAnything that can generaencapsulated Bstscript files is suitable (except if
you plan to create antml file with groff. This requires @&NG or GIF file). | create the former (when
needed for html output) with theorvert program that comes with tHenageMagick package. Idoes a
satisfactory job, and also has a screen capture pragrpant that can be useful at times.
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/home/provinsd

\

docs
S other document types
tmac.ds  Makefile scripts odds_ends approximation ...(more subjects)
\ RCS
(linked to Makefile) Makefile@
app.00.s
app.0l.s

...... (more chapters)

app.99.s

app.0l.eps, app.0l.fig

app.02.eps, app.02.fig

...(more figures)

Figure 3 How documents araganized on my systenfiles ae underlined, and the Maifile

in the exploded subdirectory is linked to the Makefile in the paresttdiy The file named
tmac.ds contains my personal macros, and my customizations to the mesmdgirectory

RCS contains allenisions to text, figures (.fig) and also gzipped versions of the encapsulated
PostScript figures (.eps).

One thing to remember abaoxftg is that if you're not set up properlyou may end up wittendscapefor-
mat for your diagrams. This probably wohe what you vant. Simplystartxfig asxfig -portrait file.fig .

13.1 The Makefile

The makefile makes @erything go. The following is a stripped @a version, with one document in 8uf
cient detail to illustrate the process that | useu may hare a nuch better \ay, and | would be pleased to
hear from you. The listing is quite lengthy; it is the result of trial and error (yow:kheo forward, one
back). Ifyou hare a ketter way, and I'm sure that someone out there does, please let medmtat | for
one will be better informed, and other readers will also benefit from your experience.

| tried reducing the font size by 4 points for the following listing in order toenitak little shortey and |
tried setting it in tw columns, but unfortunatelyhe text became too small to readerethough it met my
requirement of a fewer number of pages.

| hope that the comments included in the listing are sufficiently clear (nattihajlyare to me). If you find
them unclearplease drop me a line with your questions and suggestions for chlargenot (in this \er-

sion of theHOWTO), explain thanakefile in detail. Suffice to say that you read the dependencies such as
.s.ps: $*.sas a file ending inps depends on one depending snand that file is namedomething like
names. The word namein make-speals the name without a € of the current prerequisite that has been
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modified more recently than the currengitr Pleaseefer to [Oram 1991] for all you might want to kmo
aboutmake.

# This "generic’ makefile for GROFF source, using the 'gs’ macro package
# (‘which is the equivalent of the ‘'ms’ macros) will generate from

# a file name ‘file.s’, the following:

# Starting output page number is defined by Make Environment variable P
# To setit from Make’'s command line, use:

# >make file P=n where 'n’ is the page #

# To output selected pages, use Make Environment variable O

# To setit from Make's command line, use (an optionally comma

# delimited list):

# meke file O=n,n-m,-m,n- where 'n’ is a specific page, 'n-m’ is a range
# ' -m’is UP TO page 'm’, and 'n-" is FROM page 'n’
# >make file.gvx output groff to ghostview with TOC/INDEX

# >make file.psx output groff to PS file  with TOX/IDX

# >make file.gv output groff to ghostview  without TOC/IDX

# >make file.lpr output groff to PS printer without TOX/IDX

# >make file.ps output groff to PS file without TOX/IDX

# >make file.lp output groff to more without TOC/IDX

# >make file.txt output groff to text file  without TOC/IDX

# >make file.p check the input ’.s’ file for picture errors

# >make file.t check the input '.s’ file for table errors

# >make file.e check the input '.s’ file for equation errors

# >make file.x create an index for the specified source file

# >make file.toc add TOC and index entries to source file
# >make file.egz compress an EPS file and store in RCS

# >make file.pgz compress a PS file and store in RCS
# >make file.html make an HTML version of a groff source file

# This makefile makes use of several 'scripts’, namely:

# @{SCRIPTS}error.script $< $*.nul

# sed -f ${SCRIPTS}/toc.script $< > $*.toc

# awk -f ${SCRIPTS}/index.script | $ {tee_d}p

# awk -f ${SCRIPTS}/format.script | $ {tee_e}

# sed -f ${SCRIPTS}/title.script | $ {tee_x}

# @{SCRIPTS}/clean.script

# Following are documents that are composed to chapters, each of

# which is in a separate file.

# I show just one here, to keep what is a busy makefile shorter!!

# I t s ays that the word 407’

407 = 407.??.s
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# The following are used for debugging. Uncomment them, and comment
# out the succeeding set.
# tee_a = teel/var/tmp/a|
# tee_b = tee/var/tmp/b |
# tee_c = tee/var/tmp/c |
# tee_d = teel/var/tmp/d |
# tee_e = teel/var/tmple |
# tee f = teelvar/tmp/f]|
# tee_g = teelvar/tmp/g|
tee_a=

tee_b=

tee_G=

tee_d=

tee_e=

tee_E

tee_gr

tee x=  tee /var/tmp/x |

.SUFFIXES: .s .ps .Ip .gv .e .p .t .Ipr x o\
.txt .toc .nul .gvx .sp .Ipr2 .pic \
.eps .psx .gz .egz .pgz .html

RM = rm-f

P =

O =1-

# TMAC_DIR names the directory in which to search for local macro
# definitions, or the re-definitions of macros defined in the standard
# macro packages (such as the 'ms’ package, sometimes called 'gs’).

TMAC_DIR= /home/provinsd/docs/s

# TMAC names the local macro file that is to be included on the
# command line.  Groff looks for it in TMAC_DIR. Our local macro file
# i s named 'tmac.ds’

TMAC = -M${TMAC_DIR} -mds

MACRO names the macro packages to be read from the standard location
which is "ust/lib/groffitmac’, or from the user’s own library

of macros.

As of D ebian 2.0, the macros are in /usr/share/groff/tmac, and

t he -ms macro, which WAS called -gs, is again called -ms

H O O H R

MACRO= -ms ${TMAC}

SOELIM names the processor that precedes the execution of GROFF

and include the contents of '.so filename’ statements in the

i nput stream. Note that PREPROCESSOR commands intended for TBL or EQN
will NOT be processes unless 'soelim’ (or some other processor)

H* O O H®
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# expands the ’.so filename’ statements
#SOELIM = cat
# Version 1.11 of groff (from Debian, at least) is in /usr/bin

# The current version (1.15: Dec 20, 1999) is in /usr/local/bin

#PREFIX = /usr/bin
PREFIX = Jusr/local/bin
SOELIM = ${PREFIX}/soelim

TROFF= ${PREFIX}/groff
PIC = ${PREFIX}/pic
EQN = ${PREFIX}eqn
TBL = ${PREFIX}/tbl

# groff 1.11 now calls 'grefer’ 'refer’
# Note that as 'refer’ is a pre-processor, it isn’t controlled by
# ' .if", or 'ie’ constructs.

REFER= ${PREFIX}/refer

TROFF_OPTS = -etpU -n${P} -0${0}

HTML_OPTS = ${TROFF_OPTS} -P-a

VPATH= RCS

CO = co

# The refer options are

# -e accumulate references to the end or until
# |

# $LISTS

# N

# i s encountered

# -S set default bracket labelling, and label contents
REFER_OPTS = -e -S

# \\here my bibliography is stored.  File refer’ is the

# i ndex into the actual bibliography. ’refer’ will complain, but find

# t he text file it needds anyway, as the path is stored in the index.

DATABASE= /home/provinsd/bibtex/refer

# Various scripts that | use to clean up or modify the groff input or
# ouput are contained in this directory.
SCRIPTS = /home/provinsd/docs/s/scripts

# Send output to the printer via Ipr2 (double sided printing)
# I nvoke it for groff file ‘file.s” as 'make file.lpr2’.  This will
# generate a PostScript file, and then run the shell script 'lpr2’
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# onthe output.
.ps.lpr2: $*.s
Ipr2 $<
# Check spelling in the source file
.S.sp: $*s
ispell $<
# Format -mgs groff source file and send to ghostview
.ps.gv:  $*s
gv $*.ps
# Format -mgs groff source file and send to Postscript printer 'Ipr’
.s.lpr: $*.s
Ipr $*.ps
@echo "----------- Print job for file $*.ps spooled - ---------- "
# Format -mgs groff source file for HTML (input FILE.s, output FILE.html)
.s.html: $*.s
cat $< |\
sed -f ${SCRIPTS}/refer.script |\
sed -f ${SCRIPTS}eqn2.script |\
${SOELIM} |\
${REFER} ${REFER_OPTS} -p${DATABASE} 2> $*.nul [\
${TROFF} ${HTML_OPTS} ${MACRO} -markup -Thtml - > $*.html 2>> $*.nul
@${SCRIPTS}/error.script $< $*.nul
@echo "------------- HTML file $*.html created =~ ------------- "
# Format -mgs groff source file for PS (input FILE.s, output FILE.ps)
.S.ps: $*s
cat $< |\
sed -f ${SCRIPTS}/refer.script |\
sed -f ${SCRIPTS}eqn2.script |\
${SOELIM} |\
${REFER} ${REFER_OPTS} -p${DATABASE} 2> $*.nul [\
${TROFF} ${TROFF_OPTS} ${MACRO} -Tps - > $*.ps 2>> $*.nul
@${SCRIPTS}Y/error.script $< $*.nul
@${RM} $*.nul
@echo "------------- PostScript file $*.ps created =~ ------------- "
# Format -mgs groff source file and send to screen (line printer mode)
.s.lp:

July 2001

cat $< |\

sed -f ${SCRIPTS}/refer.script |\
sed -f ${SCRIPTS}eqn2.script |\
${SOELIM} |\

${REFER} ${REFER_OPTS} -p${DATABASE} [\
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${TROFF} ${TROFF_OPTS} ${MACRO} -Tascii - > $*.Ip 2> $*.nul
@${SCRIPTS}Y/error.script $< $*.nul

more $*.Ip

-rm $*.Ip

# Format -mgs groff source file and send to a text file

S.xt:
cat $< |\
sed -f ${SCRIPTS}/refer.script |\
sed -f ${SCRIPTS}eqn2.script |\
${SOELIM} |\
${REFER} ${REFER_OPTS} -p${DATABASE} [\
${TROFF} ${TROFF_OPTS} ${MACRO} -Tascii - > $*.txt 2> $*.nul
@${SCRIPTS}/error.script $< $*.nul
@echo "---------------- Text file $*.txt created ~ --------------- "

Run groff source through geqgn, gtbl and tpic to check for errors

echo Picture check

echo

${SOELIM} $< | ${PIC} > /dev/null
echo

st
echo Table check
echo
${SOELIM} $< | ${TBL} > /dev/null
echo
S.e:
echo Equation check
echo
${SOELIM} $< | ${EQN} > /dev/null

# Add Table of Contents and Index entries

.s.toc:
@echo
@echo Adding Table of Contents and Index entries to a groff source file
@echo
sed -f ${SCRIPTS}/toc.script $< > $*.toc
@echo "---------------- New file $*.toc created = ---------------- "

# Format -mgs groff source file for processing the TOC and Index

.toc.nul:
@echo
@echo Processing groff source for Table of Contents and Index entries
@echo
> [ vartmp/x
cat $< |\
sed -f ${SCRIPTS}/refer.script |\
sed -f ${SCRIPTS}eqn2.script |\
${SOELIM} |\
${REFER} ${REFER_OPTS} -p${DATABASE} |\
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${TROFF} ${TROFF_OPTS} ${MACRO} -Tps - > /dev/null 2> $*.nul
@${SCRIPTS}Y/error.script $< $*.nul
@echo "--------------- Index file $*.nul created ~ ---------------

Process the groff source to make up an index: index to /var/tmp/x
which is read via '.so’ inserted by toc.script

@echo
@echo Reading index file $*.nul and formatting for groff
@echo

sed -e s/ *\\\. ¥/ I $*.nul | $ {tee_a}\
sed -e 's/\\( )ALV | $ {tee_b}\

sort -bf -t "4+0 -4 + 4n |  ${tee_ch
uniq | $ftee_dp

sed -e 's%"\(.*/%/N\1%’ | $ {tee_dp

awk -f ${SCRIPTS}/index.script | $ {tee_e}
awk -f ${SCRIPTS}/format.script | $ {tee_fj
sed -f ${SCRIPTS}title.script | $ {tee_x\
cat - > $*.x

@echo "--------- File /var/tmp/x created for use by groff = ---------- "

Format -mgs groff source file which now includes an
I ndex and Table of Contents and send to ghostview

Ivaritmp/x

@echo

@echo Running groff on updated source file

@echo

cat $*.toc |\

sed -f ${SCRIPTS}/refer.script |\
sed -f ${SCRIPTS}eqn2.script |\
${SOELIM} |\

${REFER} ${REFER_OPTS} -p${DATABASE} |\
${TROFF} ${TROFF_OPTS} ${MACROQ} -Tps > $*.ps 2> /dev/null
gv $*.ps

@echo "------- Processing of updated source file complete  ------ "

Create a postscript file with Table of Contents and Index

Ivaritmp/x

@echo

@echo Running groff on updated source file

@echo

cat $*.toc |\
sed -f ${SCRIPTS}/refer.script |\
sed -f ${SCRIPTS}eqn2.script |\
${SOELIM} |\

${REFER} ${REFER_OPTS} -p${DATABASE} |\
${TROFF} ${TROFF_OPTS} ${MACROQ} -Tps > $*.ps 2> /dev/null
@echo "------- Processing of updated source file complete ~ ------

Do a make file.egz to copy into RCS an eps file as a compressed
version. Note that the dependent source file (file.s) needs

Grafand Friends HOWD

$Revision: 1.28 $



-60-

# t o have the eps files listed as dependencies (does that make
# sense?). We canremove the copies by running 'make clean’.
.eps.egz:

@touch .extracted_eps_files
@touch TMPFILE
-@grep $< .extracted_eps_files > TMPFILE 2>&1
if[!-s TMPFILE -a ! -L $<]; then \
echo "File $< not extracted: do"; \
mv $< $*; \
gzip $* \
ci -m"gzipped version of $<" $*.gz; \
echo "$< checked in"; \
fi
rm TMPFILE

.gz,v.gz:
${CO} $<

.gz.eps:
gunzip $<
mv $* $*.eps
if [ -f /RCS/$*.gz,v ]; then echo "$*.eps" >> .extracted_eps_files; fi

clean:

@${SCRIPTS}/clean.script

rm -f *.html
# Here is the document | call '407’. There are several chapters, each
# i n t heir own file (e.g. 407.01.2, and so on).  To build the entire
# document, we'll make something called '407.s’ using the alias 407’
# defined at the beginning of this makefile.

# Notice that certain chapters have dependencies on encapsulated

# postscript files. 1g we make those chapters, and the files are not

# i n t he current directory, they'll be copied out from the RCS directory
# (i.e. by ’co’). If we make the entire document, they’ll also be

# copied out. A " make clean’ will remove them from teh current
# directory (but not the RCS directory).

407.02.s: 407_fig_02_01.eps 407_fig_02_02.eps

407.03.s: 407_fig_03_01.eps 407_fig_03_02.eps

407.07.s: 407_fig_07_0l.eps 407_fig_07_02.eps

407.s: ${407} 407_fig_02_01.eps 407_fig_02_02.eps \

407_fig_03_01.eps 407_fig_03_02.eps \
407_fig_07_01.eps 407_fig_07_02.eps
cat ${407} > $@

14 Formats Other Than PostScript

The default output device fgroff is PostScript, a page description languageldped by Adobe Systems
Incorporated. PostScrif the traditional output format for matUNIX programs that generate formatted
text. For information about PostScript, see either (or both) [Gest®&5] or [Warnock 1985].
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The T option on thegroff command line allows the user to selecy ahseveal output deices. Those
available include thegX dvi format, a device independent format which requires further processing before
printing, much lile the thegroff system werks, X75 and X100 X11 preview formats,ascii for typewriter-

like devices, andatinl for typewriter devices using tH80 Latin-1 character set.

With release 1.15 afroff, comes alsditml format.

15 QuestionsAbout groff, Some With Answers

15.1 How Did You Create the TgX symbol?

To be honest, | had to cgpit. | found the appropriateoff codes in a manual page (which one, Vehfor-
gotten, but it was on my Linux system). The string definitions are:

(if t.ds TX fRT\\h*-0.1667m’'\\v'0.20v'E\\v'-0.20v"\\h'-0.125m’X\fP
.ifn.ds TX TeX

(if t.ds LX \fRL\\h’-0.36m"\\'-0.15v"\s-2A\sO\h’-0.15m"\\v'0. 15v"\fP\*(TX
ifn.ds LX LaTeX

The if statements mean thattidff (or groff) is running, then use the first and third definitionsTar and
LX. If nroffis running, then use the second and fourth.

Assuming PostScript output, the first and third string definitions genggétantd BTEX respectiely. As
we sav earlier, they would be ivoked as ¥[TX] and \*[LX] respectively.

15.2 Howv Do | Convert This HOWTO' s Source into Format XX?

It isn't quite that easyas | lavesome custom scripts ais@. files that | use for all my documentsiti'll
see if | can cut it down to size and redkavailable. Bewarned though - thelook a little (a lot??) messy
To make them useful, d haveto post a binch of stuff, and the user (you) wouldvlao put everything in
the right place.

Perhaps though | can put the needed macros in the source file (not sure if that is possible, but think so), and
I may be able to skip the index, which | think is very useful (I hate having to rely on a table of contents to
find things - it takes so much reading to find a reference again!).

Skipping the inde (for now at least) would mean ¥e(perhaps no) scripts would be required.
I'll look into the whole mess and return to this questioaiag hopefully the result will be acceptable.

15.3 Hav Do | Change the Paper Size?

Changing the paper size for the outpuguafff requires altering a singlealue in the device description file
for a particular déice. Asshipped,groff supports seeral different devices, including PostScript ¢gds),
LaserJet4 (devlj4) and DVI (ddvi). Insideeach of subdirectories corresponding to the supportédese
(all are found inusr/share/groff/font/), is a file name®ESC.

The DESC file contains name andhlues, such agrint andpaperlength. This latter name indicates the
length of a page ipoints per inch timesizescaleunits. Onmy machine here in Canada, the default paper
size isUS letter. On machines in Europe, and elsewhekd,is commonly used.

SinceA4 is longer tharJs letter, the value of 792000, which is 11 inches multiplied by 72 points per inch
times 1000 (the value aizescalg A4 would use a value of 841890, which corresponds to a paperlength
of 297 mm.

To account for a diierentpaperwidth, (US letter is 216 mm, or 8.5 inches, addt is 210 mm, or 8.27
inches), macro calls for page offset, line length and other parameters, should bd-ondlde msmacros,
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see the table listed earlier in this document.

15.4 Hav Do | Convert PostScript to ASCIIl or HTML?

PostScript to ASCII corersions may be performed viss2ascii This program is a Ghostscript translator
from PostScript or PDF to ASCII (i.e. plairktg Apartfrom first cowerting PostScript to ASCII, and then
adding suitable formatting commands to generate HTMLyvé hra idea hav one can cowvert directly to
HTML.

15.5 Hawv Do | Convert groff Source to HTML?
From Gaius Mullg comes the following answer.

Use the -Thtml device option ie:

groff -Thtml filename.troff > filename.html

15.6 Hawv Do | Convert groff Source to ASCII?
From Gaius Mullg comes the following answer.

To generate ASCII frongroff or troff source, use thelascii option on the command line gyoff and pipe
the result tacol. The command would be,
groff -Tascii filename.troff | col -bx > filename.ascii

where thebx option replaces tabs with spaces and nemoverstrike characters.

15.7 Is Thee agroff info File?

Trent Fisher has contuited a rudimentary grbfexinfo file and this is ne a part of thegroff distribution.
Should an interested party wish to extend this work, their assistance would be gratefuléyrecei

15.8 Haw can | do Cyrillic with groff?
Recently the following question was posed:

On 29-Oct-99 Grigoriy Strokin wrote:
Hello,

How do | prepare Cyrillic documents in PostScript
using groff, provided | have Cyrillic fonts for Ghostscript?

In f act, some cyrillic letters appear as expected,
but some other are replaced by groff to funny characters
such as Thorn or multiply sign.

vV V.V V V V V V

The following is a transcription of the response:

I'm not familiar with Cyrillic fonts for Ghostscript, and these may possibleha poblem
with missing characters, for all | kwo The following assumes that youveaa PstScript font
with a complete Cyrillic character set (possibly from ghostscript, of course).

Provided you hae "copied" the Cyrillic fonts to gréf(i.e. youhave installed them as grof
fonts in ..../grdffonts/devps) you could handle this according to soraeiant of one of the
two following methods.

METHOD 1

Look, in this directoryat the font file for a particular font (e.g. | Yea bnt which | pulled
from the Web called "College Cyrillic" whose font file Meaalled "CCy", quite arbitrarilyto
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which the following applies).

This may start with a list of "kernpairs", but inyazase you will come to a line with theovd
"charset".

After the "charset" line you will seea®al columns of information (the number of columns
depends on the font), most of which is "font metrics", one line for each chaButer char
acters will be Latin, others Cyrillic.

The first column will be either a single ASCII charactegoff name for the characteor "---".

The last column but one will be an octal number of the form "Opgr'ifstance, the standard
octal code for the letter "A" in English is "0101". In decimal, this is "65" which is the ASCII
code for "A". The rule for carersion from octal "Opqgr" to decimal is 64*p + 8*q +r.

You now need to identify which decimal codes correspond to which Cyrillic charactersy(if the
also hae goff names, so much the better; but it doesmdtter). The most direct way to do this
is to print out a table consisting (in grafiput) of lines like

241 \N'241

where (in this example) the "241" is the decimal form of the octal 0361.

The grof escape sequence "\N'237™ causes the character with octal code "0361" in the correct
font to be printed. So you must neafure that the current font is the Cyrillic font when this is

printed (e.g. by using "\f[...]", or the request ".ft ..." on a line by itself, where "..." is the name
of the font, i.e. the name of the font file you were looking avgtsuch as "\f{CCy]" or ".ft
CCy").

Once you hee got this information, you can then link this to your input.

Myself, being primarily in a Latin efironment with Cyrillic being requiredxeeptionally |

use two schemes. One is for single Russiaards or very short pieces of Russian text, and is
based on transliteration. For instance, the Russian "YA" (lookirgatikuppercase reersed
"R") is denoted by the grbéscape "\(". Similarly, the lower-case version is "\(ya".

This is pre-defined (in prite macros) by
.char \(MA \N'241"’
(This character is at 241 in most utnot all -- of the Cyrillic PostScript fonts which I\ea

Therefore, if that is also the case with you, you should switch to Cyrillic using a macro like

.Cyr

.fnt fontname
Ar\(xx \N'nnn’
Ar.

If the Cyrillic character encoding depends on which font you are using, it might be better to
malke the name of the macro the same as the name of the font. Then you can use font-specific
translations.

The other (for tended text where using escapes IKYA" throughout would be too tedious)
is based on a similar character translation which allows me to type in Latin characters using a
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transliteration-lile convention (I cant be othered to fiddle with éyboards) lilke (using Rus-
sian alphabetical order)

tr A\N'225’ [Cyrillic char identical to Latin "A"]

.tr B\N'226’ [Cyrillic char like large 'b]

ArVN'247 [Cyrillic char identical to Latin "B"]

tr G\N'231 [Cyrillic char identical to Greek GAMMA]

Ar\(YAN'241

so that, for instance, theond for "Probability” would be entered a¥ero\(yatnoste\(i:". This
reduces the use of escape sequences to the minimum. (The sequence "\(i.;" stands for "i-
kratkoi"

You could also, of course, Grigorigefine the compound character
.char \(iy i\(i:

so that your name would be typed "Grigor\(iy".

METHOD 2 (which depends on info from Method 1)

In your environment, which is presumably primarily Cyrillic, you will probably be using a
Russian kyboard, and a screen font based on the 1SO font encoding is0-8859-5 (Cyrillic)
where various numerical codes abd28 correspond to Cyrillic characters.

For the reasons gén above, the iso-latin-5 character encoding may differ from the encoding in
the PostScript font you are using. Therefore, you should carry out thie disrk as to which
decimal codes correspond to which printed characters in the Cyrillic PostScript font. Some of
these may coincide with the is0-8859-5 encoding; others may be different. In that case, what
you need to do is to define a translation for the anomalous codesyessadoat you can type

the characters normally using theykoard, thg will print correctly, and you will also see

them on the screen correctly.

In the first place, this is a lot of work; but once it has been done you wélahaasy life!

The best of luck, Ted.

15.9 What is the Meaning of Double Quotes in MaorArguments?
Ted Harding answers this curious question.

The special meaning of the double-quote character in magumants is to group space-sepa-
rated elements into a single argumentwieeer, in that cont&t the opening " should be pre-
ceded by a space and the closing " should be followed by a space.

15.10 Footnotes and Indented Paragraphs
An unfortunate bug exists igroff, in that attempting to set an automatically humbered footnote on the
hanging text of an indented paragrapgises. Specificallytrying the following,

AP word %0:
some text...

will result in the correct footnote number in the footnotd, dn incorrect number in the text (it is incre-
mented by one). From that point on, the footnote numbers in the text are in error.
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15.11 Whee @an | get Windows binaries ofgroff?

Thor M. Gil has portedroff to Microsoft's nost recent operating systems (95, 98 and NBu can obtain
it, plus some installation information &ttp://www.cs.vu.nl/"tmgil/misc/wingroff.html. Other recom-
mended software, such 8 nzip andGSvieware also wailable at that site.

15.12 Is Thee a Document Like the "Troff User’'s Manual" for groff?

One of the maintainers (Ted Harding) has emddudn such a document. As this is not a trivial undertak-
ing, it may not be\ailable for some time Readers are encouraged to subscribe tgrbfémail list to fol-
low the deelopment, or to volunteer to assist Ted in order to speed it along.

For immediate use, are a series oérheads that Ted used in a recent presentation to his local Linug user’
group. Thesefoils, with their groff source files, are vailable from the following European site:
http://www.manlug.mcc.ac.uk/19991120/talk.tar.gz See the filetalk.txt for a description of the con-
tents.

15.13 Hav Should | Name My Macros?
Werner Lembeg suggested the following to an inquirer:

"The usual thing in high el languages li& C is to &ways hare a uwique prefix, say www-'.
| think that your choice to ke ‘<’ as a prefix is optimal. It is, AFAIK, unique, and italys
reminds the user that it has something to do with HTML."

15.14 Hav Can | Avoid Name Clashes with Macros in Use?

Werner Lembeg suggested the following (in the comteof name clashes when creating symeacro pack-
age which might be included with an existing package suatsps

"The only possibility to wid name clashes is to check all macro definitions in the standard
macro packages which come wgtoff. There is a small tool which might help you in dgb
ging name clashes.

groff -mtrace -man -Tlatinl 2>groff.log > groff.txt

"This will get a trace of all macro calls/definitions in tmac.&lou can for example, get an
ordered list of all used macros with:

cut-d '’ -f 5 groff.log | sort | unig > man.log.macrolist

"Note that if errors occuthese will be included in the listyou will have b weed these out
yourself."

Let me add that it might be prudent twi two letter upper case macro names when modifying or adding
to thems package. Sincgroff accepts long names,\yagtring longer than tw characters, whether upper or
lower case, is recommended.

Anyone reading to this point will ke dosened that | did not follev my own advice (see the earlier section
on macro customization). The macross@leped and exhibited earlier were created while | was still a
novice. Ihave ro doubt that someday I'll be changing them to reflect my advice to you.

15.15 Hav Can | Get a List of All My References?

Unless you write yourwn shell script, or perhaps a Perl program, thereby allowing yourself the luxury of
being selectie, there is only one way of getting such a list that Ivkre. The following sedscript is an
example.

#n A script used in the command:

#

# cat *.home *.uc | sed -f sed.script > all_titles.s
#
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# The file "all_titles.s’ is ready for processing by 'groff -ms’
# Begin by inserting two lines in the output
Y

i\
.so /home/provinsd/docs/s/ref.s\

LP

}

# \When a blank line is reached, insert

# N

# copy the hold space into pattern space

# r eplace all embedded newlines with spaces and append
# .1

# print the line

# delete the contents of the pattern space

# place the now empty patter space into the hold space for the next cycle
#

A i

i\

{

¢}

si\n/ /g

a\

1

p

sl

X

}

# Append the last name of each author or editor to the hold space

I"%[EA] K
s/ \(\&[a-zA-Z] )AL/
H
}

# Append the date to the hold space
"%D K

sI"%D //

H

}

# Append the title to the hold space
I"%T K

sI"%T /I

H

}

and associated command,
cat /home/provinsd/bibtex/refer_bib.{home,uc} | sed -f sed.script > all_titles.s

will do the trick. As described belg, it grabs the authos’ surnames, the date of publication and the full
title of the work. Thisseems to be enough to readach entry unique. The beginning of the output from
this commands, for my bibliographic database looks like,
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.so /home/provinsd/docs/s/ref.s

LP

{

Cruz June 1983 Experiences with Altimeter Data Gridding
1

{

Heiskanen Moritz 1966 Physical Geodesy

1

{

Krakiwsky 1990 The Method of Least Squares: A Synthesis of Advances
1

. .. and many more...

After running those througgroff with the ms macro package, | get pages of references neatly sorted by
author and date. These look like,

Acton 1970.
Forman S. Acton, Numerical Methods that Work, Harper &
Row, Publishers, New York, USA (1970).

N.R. Adam et al. 1997.
N.R.Adam and A. Gabgopadhyay, Database Issues in
Information Systems, Kluwer Academic Publishers (1997).

In this example, | ha found all the title entries (%7 in the two files in which | keep my database
(/home/provinsd/bibtex/refer_hHome and refer_bibc). Thecat command concatenates theotfiles and
passes all the text fgrep which searches for the '%T’ commencing in column 1. The lines that are found
are then passed sedfor processing. This script insertsdwnesbefore line 1 (the .so and the .LP com-
mands). Ithen watches for %T in column 1, and when this is found, it inserts .[ before the lineyesemo
the '$T ' and follows it with the closing macro thedfer expects (.]). Thesocommand reads my specific
formatting requirements for references from the fileviehiadicated.

The output (I called it all_titles.s) is then run throggbff with the ms macro package. The final result is
as you see it alve: asorted list of references.

Are there ap problems using this method®@nfortunately there is one. It shows up errors that yoe ha
made in your entries. If, for example, there are duplicatést will complain and drop the duplicatef

you missed entering an authtive output will shar only a date. If, as | do, you use the database to record
journal names and library call numbers, then strange looking references will appear in the Tutpat.
really aren’trefer problems, but theare annoyances.

If you would like to ecommend a replacemesgdscript that corrects grproblems that you encountétl |
be happ to include it in the next release of this HOWTabdgive you credit!

15.16 Hav Do | M ake the Output of gv Bigger?

If you're unfamiliar withgv, then | recommend it to you, and suggest that you explore its jedgthhmen-
tation (i.e. the 'man’ page). But to answer the question, and thus get you going, try using the reyseric k
abore the QWERTY section of theeboard. Numberd through 5 increase the font size in reasonable
increments (1.414, 2, 4, 8 and 10 times the origihal)

20The plus and minuselys do he same thing.
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15.17 Hav Can | Defer Page Numbers in a Floating Keep

Steve Izma provided a solution to this perplexing (at least to me) problieimvolves the use dfanspar-
ent throughpugsection 10.6 of [Ossanna 1992].

In his reply to a writer who had created a figure macro c&badhich sent to standard error certain infor
mation, Stee suggested the following:

Since .KF uses a diversion to capture the floating object, you
can delay the interpretation of \n(PN with something like:

.de fig_toc
e "\\n[.z]" \{\

t AG:.sp
AG\$IMT{
AG:\\$2

m
m
m
m AG:TA\n(PN

t
t
. t
A

.el \Lfig_toc \$*

and call fig_toc in your Fc macro rather than immediate calls to
tm. You need to give fig_toc the 2nd and 3rd arguments to Fc

This is interpreted as defining an additional macro cdigedocwhich upon irocation immediately tests
to see if it is in a diersion (the ie statement). Ihot, it executes 4tm statements which place the desired
information into the standard error file. If it is in a@Bsion, then it places anviocation of itself into the
floating keep (theel statement).

Notice that that this last statement begins with tteedwaracter sequence \!. This tefioff not to execute
thefig_tocmacro nav, but only to strip ofthe \! characters.

When the diersion has ended and the floatingek is being positioned on the page, the macrovidéd.
Only at this time is the page number (\\n(PN) set to its current numeric value.

16 Other Sources of Information

Several of the references cited earlier arerth looking at, if copies can be located in your local librdry
particular the book by Dougherty and O'Reilly is useful, although not particularly so as a reférefoe
Sun Microsystems document is very good, and is based on the PostScript files mentianed belo

There are seral documents\ailable in PostScript format which describe the uséraff and associated
processors. Thesare a&ailable at http://www.kohala.com/start/ in the troff resourceslink and at
http://cm.bell-labs.com/cm/cs/cstr.html Of particular use is [Ossanna 1992].

At http://plan9.bell-labs.com/7thEdMan/index.html may be found the originaloff sources for the docu-
mentation that was shipped with thimix Seventh Edition Manual. Included is material otroff and
related processors.

A selection of groff gems may be found at http://www.eas.slu.edu/People/RBHer-
rmann/GROFF/index.html. Things like aeating business cards and using fgtofmake large format
posters for presentations. This has been provided by rbh@eas.slu.edu.

In a recent posting to theroff mail list, the following URL was cited:http://mirror.viii-

21 This writer finds the text too wordgnd the ind& not sufficiently so.
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lo.krak ow.pl/bugs/security/bugs/mUNIXes/groff.ntml It discusses certain security issues surrounding
somegroff commands. Notéehat these are disabled by default via Beption.

The groff maintainers hee st up a mailing list and web site to pide interested users with the latest
releases, bug fixes and problem solvirggilities. In addition, a moderated newsgroup named
gnu.groff.bug is available.

To aubscribe to thenail list, send an Email tgroff-request@ffii.org with the word subscribein either the
header or the mail bodyThen, to post to the list, send your emaigtoff@ffii.org. An acknowledgement
of your request to join will be reaed, and you will be assigned a passt Mail receved by the list will
be archied a http://ffii.org/archi ve/mails/groff/.

The web site isttp://groff.ffii.org/ . There, the latest version gfoff and friends is atays available.
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