Bijlage S IATEX Editing Support 91
IATEX Editing Support
Nelson H. F. Beebe
Center for Scientific Computing
Department of Mathematics
South Physics Building
University of Utah
Salt Lake City, UT 84112
USA
Tel: (801) 581-5254
FAX: (801) 581-4148
beebe@mat h. ut ah. edu
Contents List of Figures
1 Introduction o1 1  Onlinesummary of IATEX mode. . . 94
2 More about IATEX mode. . . . . . . 95
2 Emacshistory 92 3  Onlinehelpfor LaTeX-index. . . . 95
4 Locd bindingsin IATEX mode. . . . 96
3 Emacsediting model 92 5 Moreloca bindings. . . . . . ... 96
6 .enmcs fileadditions. . . . . . .. 96
4 Emacs documentation 93 7 Lettertemplate. . .. ... .. .. 107
5 Learning an Emacs editing mode 94 1 Introduction
6 IATEX support 94  Thestructured markup of IATEX can beeasy toread and
6.1 Preiminaries. . . ... ... ... 94  understand, but tediousto type. Its syntax of environ-
6.2 Creatinganew IATEX file. . . . . . 97 ment groups bears a strong resemblance to the begin/
63 WIWIEXmacros. . . . .. ... ... 98  end groups of the Algol family of computer program-
6.4 IATEX environments . . . . . . .. 99 ming languages, which can be described by rigorous
6.5 Commoncommands . . . .. ... 99  grammars that in turn permit the automatic construc-
6.6 Mathmode. .. .. .. ... . .. 100  tion of lexical analyzers and parsers, and structured
6.7 Dots, commas, and quotation marks 100  editorsto support programming in those languages [4,
6.8 Fontchanges . . . ... ... ... 101 pp. 97-116, pp. 128-140, pp. 232-239]. Thisarticlede-
69 Comments . .. .......... 101  scribesapowerful facility for the preparation of IATEX
6.10 Mismatched ddimiters . . . . . . . 102  documents using the Emacs text editor.
6.11 Mismatched environments . . . . . 102 . : L :
6.12 Word abbreviations. . . . . . . .. 103 ;I'he con\_/etntlon fheret 'S that mfimerlaltdliplayed 'n a
6.13 Bibliographies . . . . . ... ... 103 -ypewriter Tont ISCOMPUIEr OUIpLL, a program
: name, or al or part of afile name. A sans serif fontis
6.14 Indexing . . . . .. .. ... ... 103 .
used for key names and Emacs functions, and a danted
6.15 Crossreferences . . . . . . . ... 104 font for Emacs variable names.
6.16 Miscelaneousfunctions . . . . . . 105
6.17 Miscdlaneousvariables . . . . . . 105 Emacsisvery likely theworld’'smost powerful text ed-
6.18 Customizinglists. . . . . .. . .. 106  itor, because it is highly programmable and customiz-
able. The popularity of the original Emacs on the DEC
7 SLITEX support 106  PDP-10architectureinthe1970sled to severa reimple-
mentations on other operating systems, particularly on
8 Letter support 107 UNIX and VAX VMS. The wide availability of the ex-
9 Bugreporting 107 ce_llent implementation from the Free Software Found-
ation, known as GNU Emacs, has made Emacs the ed-
10 Conclusion 108 itor of choicefor many programmers on machines more
powerful than personal computers. Smaller Emacs-like
I ndex 110  editors have aso been developed, including

Dutch TEX Users Group (NTG), P.O. Box 394, 1740 AJ Schagen, The Netherlands

¢ Jonathan Payne's j ove (Jonathan’s Own Version
of Emacs) for UNIX, VAX VMS, IBM PC DOS,
and the Apple Macintosh;

e m croemacs andf r eemacs on IBM PC DOS;
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o the commercial editors epsi | on from Lugaru
Software, Ltd. (5843 Forbes Avenue, Pittsburgh,
PA 15217, USA), and br i ef from Solution Sys-
tems (541 Main S, Suite 410, South Weymouith,
MA 02190, USA).

Severa years ago, | developed substantial editing sup-
port in the TOPS-20 Emacs text editor for the Fortran
and SFTRAN3 languages, and also for IATEX. TOPS-
20 Emacs was programmed in a very terse language
called TECO, in which all 128 ASCII characters are
assigned editing functions, and multi-character names
provide thousands more.

Asweacquired VAX VM S and UNIX systems running
GNU Emacs, | reimplemented that editing support in
GNU Emacs Lisp, which although much more verbose
than TECO, ismuch easier to read and write.

The purpose of thisarticleisto describe the capabilities
of the IATEX editing support. Before we get into that,
however, some background about Emacs must first be
presented. If you are aready familiar with Emacs, you
might want to skip ahead directly to the section LATEX
support beginning on page 94.

2 Emacshistory

Emacs was devel oped by Richard M. Stallman starting
about 1974 on a PDP-10 running MIT's ITS (Incom-
patible Timesharing System) operating system. The
kernel of the editor was written in PDP-10 assembly
language, which could be made to produce versionsfor
DEC’'s TOPS-10 and TOPS-20 systems and Stanford's
SAIL system as well, thanksto the availability of con-
ditiona compilation facilities. SAIL was the home of
the origina TEX devel opment.

Because PDP-10 machines formed the backbone of the
origina Arpanet, the precursor to today’s Internet link-
ing millions of computers, and because Emacs author
believed fervently in the value of sharing of software,
Emacs was soon in wide use throughout the Arpanet.

Like Topsy in Uncle Tom's Cabin [15, p. 277], PDP-10
Emacs just grew; the final version from the mid 1980s
had about 150 libraries and perhaps 2000 editing func-
tions. What made this possible was the architectura
division of the editor into two parts:

e amodest kernel of low-level functions, like charac-
ter insertion, del etion, and movement, string search-
ing, and operating-system interface that have to be
efficiently implemented for performance reasons,
and

e a much larger collection of libraries written in a
higher-level language, TECO (Text Editor and COr-
rector), that can bewritten, compiled, and debugged
inside Emacs itself, thanksto the TECO interpreter
and compiler included in the kerndl. Libraries can
beloaded on demand, or automatically when certain
specified conditionsare met.
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Emacs TECO was greatly extended beyond Dan
Murphy’soriginal TECO devel oped on early DEC PDP
machinesat MIT inthe1960s. TECOremainsavailable
today on DEC PDP-11 and VAX VMS systems, though
it has largely fallen into disfavor because of its terse-
ness, and because DEC’sversions provide only limited
support for screen-based editing.

The GNU Emacs reimplementation has a similar divi-
sion of architecture, but its kernel is written in the C
language for portability, and high-level functions are
written in Lisp for readability. The Emacs Lisp inter-
preter is provided by the C-language kernel, and the
compiler iswrittenin Lisp. The Lisp dialect ispeculiar
to GNU Emacs, but is closely related to MIT's MAC-
Lisp. In particular, both use dynamic scoping, rather
than the lexical scoping of Common Lisp; if you don’t
know why that is significant, read Stallman’sarticlein

[4].

Emacs supports simultaneous editing of multiple files
in multiple buffers, with the screen divided horizont-
aly and/or vertically to provide windows into one or
more buffers. It aso supportsan extensive on-linehelp
system, with self-documenting commands, and thefull
text of many user manuals accessible inside the editor.

All of this power requires a lot of code to support it,
and about a megabyte of central memory to run satis-
factorily; that iswhy GNU Emacs has not been ported
to persona computer environments. At version 18.55,
GNU Emacs consistsof about 71400 linesof C codein
177 source files, 55300 lines of Lisp in 144 libraries,
584 functionswritten in C, and 2643 functionswritten
in Lisp. The IATEX support code described here con-
sists of about 3900 lines of Lisp defining 82 functions
and 48 variables, together with an additional 900 lines
and 30 functions of auxiliary support.

Some peopl e argue that such a powerful editor ‘wastes
machine resources'; | disagree—computers should
work for people, not the reverse.

3 Emacs editing model

Somevendor-provided text editors, such asedt in VAX
VMS and vi in UNIX, have two modes. command
mode, and text insertion mode. The meaning of a key
depends on which mode you are in, and some users
find themselves frequently making mistakes because
they typein the wrong mode.

Emacs does not make a distinction between these two.
Instead, each character you type runs a function. The
function attached to most printing charactersjustinserts
theminthebuffer, so entry of normal text worksjust like
in other editors. However, certain keys invoke editing
functionsthat do other tasks. For example, pressing the
DELete key resultsinacall toafunctionthat deletesthe
character on the screen immediately before the cursor.
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The execution of editing functionsin response to key-
strokes requires character-at-a-time input. Some older
mainframe operating systems do not support this, but
all newer onesdo.

Because most printing characters are needed for them-
selves, and most ASCI| control characters have no use-
ful printable representation, commonly-needed editing
functions are assigned to control characters, with mne-
monic significance where possible. For example, the
character generated by holding down the control key
while pressing the e key, represented by the compact
notation C-e, runs a function that moves the cursor to
the end of the current line, and C-d runsafunctionthat
deletes the character under the cursor.

Thereareonly 33 control charactersin ASCII, and more
editing functionsare needed. Someterminal keyboards
in the 1970s provided an additional key, called ameta
key, which worked like the control key, except that it
added the 8th bit to the character value, generating a
character in the range 128 . .. 255, thereby providing
for another 128 keysto bind functionsto. On keyboards
that lack such a key, the ASCII ESCape key is used
asthefirst of atwo-key sequenceto represent the same
thing. This is written M-a, meaning to hold down
the meta key while striking the a, or to type the two
characters ESCape a in succession.

However, even 33 + 128 functions are not enough, so
oneor morekey sequencesare used asprefixesto named
commands, or to get another 128 command-letter pos-
sihilities. Thus, the command M-x sort-lines runs a
function to sort lines in the current region (a subset of
the buffer), and for editing IATEX text, C-c f generates
a\footnote{}.

All Emacs key bindings are customizable, and import-
antly, that customization can be unique to each edit
buffer. To reduce confusion, the commonest functions,
thoseattached to most control and meta keys, arerarely
rebound, and even when their bindings are changed,
the functionality provided is usualy similar. Thereis
a good analogy here with TeX's catcodes, which aso
permit characters to take on new meanings.

Keyboards on some terminds, the IBM PC, and work-
stations have additional keys with cursor direction ar-
rows, and labels like Help, Home, and Page Down.
These keys usually generate multi-character escape se-
guences, or special scan codes. Emacs key binding
model is general enough to deal with these specia
codes, alowing functionsto be boundto them. Novices
often find such keys convenient, but fast touch typists
prefer the conventional key bindings because they need
not movetheir handsfrom the standard typing position.

A collection of key-function bindingssuitablefor apar-
ticular task isknown as an editingmode. A mode canbe
selected by name, such asinthecommand M-x LaTeX-
mode, or it can be set automatically according to the
extension of the file name that has just been selected
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for editing. The connection between file extensionsand
Emacs editing modes is of course user-customizable.

Most Emacs functions can be given arguments when
they areinvoked. Inthe simplest case, a numeric argu-
ment says to do the command » times. The function
universal-argument is bound to C-u, so typing C-u
-31 produces an argument of -31. If no digitsor minus
sign follow, an argument of 4 is provided, and if the
command is used more than once in succession, the
argument is multiplied by four each time: C-u C-u
C-u x will insert 64 x's into the buffer. Multiple C-u
keystrokesare often used to speed up cursor movement.

Some functions just use the presence or absence of an
argument to vary their behavior dightly, like IATEX's
starred and unstarred commands. Functionsthat expect
string arguments prompt for them.

Like TEX and the C language, and unlike Common Lisp
and most other programming languages, GNU Emacs
Lisp is case sengitive. If you type M-x latex-mode
instead of M-x LaTeX-mode, then depending on the
order of library loading, you might get only the lim-
ited support for IATEX provided in the standard GNU
Emacs tex-mode. Had the prefix latex- not aready
been usurped by tex-mode, | would have employed it
myself, because it is easier to type than LaTeX-. Per-
haps that can be changed in the future. In any event,
most LaTeX-mode functions have key bindings, so
only rarely do you have to type their names.

In any text editor, it is always possible to make a ser-
ious editing mistake that damages your work. Emacs
offers severa features that help you recover. It has
an auto-save-mode that causes backup copies of the
edit buffers to be saved in the file system. You can
select how many file generations to save, and how of-
ten auto-saving occurs. Emacs catchesfatal errors, like
loss of a phone line or network connection, and saves
your work. On request, it can show you what you have
recently typed, so you can perhaps figure out what you
did wrong. It aso provides an extensive undo facility
that lets you revert to an earlier stage of editing; if you
accidentally undo too much, you can undo your undo
commands, retracing your steps to reach the point you
want.

4 Emacs documentation

TeXinfo, and its more recent relative, IATEXinfo, are
greatly-restricted TEX and IATEX subsets. Filesinthese
formats can be typeset by TEX or IATEX, or converted
with the makei nf o program, or the Emacs texinfo-
format-buffer function, into a file in a specia format
that allowseasy navigationby the Emacsi nf o system.

i nf o isamatureimplementation of ahypertext system,
subject to the constraint that text must be viewabl eusing
only the 95 printing ASCII characters.
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Simple commands alow ‘swinging through the
branches of the i nf o tree, selecting topics from
menus, searching forward and backward, moving up,
down, and sideways through the branches, jumping
temporarily into cross-references or to arbitrary nodes
by name, and retracing one’'snode path whichi nf o al-
waysremembers. Sincethei nf o textisawaysviewed
in an Emacs buffer, which might be visible in one of
several windows on the screen, documentation can be
read (and edited) whileyou are inside Emacs. You can
enter and leave i nf o a will. Emacs always remem-
bers where you were, so reentry bringsyou back to the
exact spot in the documentation that you were reading
before.

5 Learning an Emacs editing mode

When faced with a new editing mode (i.e. set of key-
function bindings), an Emacs user wants to be able to
find out how to use it. This can be done in severd
ways:

o Sometimes, there is printed documentation of the
kind you will see later in this article. If that doc-
umentation is prepared in TEXinfo format, it can
be accessible online as well asinthe Emacsi nf o
system.

e Most editing modes provide a brief summary of
their usage in response to the command M-x
describe-mode, conventionally bound to C-h m.
C-h isthe Emacs Help key; the keyboard al so gen-
erates C-h when the BackSpace key is pressed.
The output of this command in LaTeX-mode is
shown in Figure 1 and Figure 2 on page 95.

¢ Documentation of individual commandsor keyscan
be requested: C-h d (describe-function) LaTeX-
index and C-h k (describe-key) C-c x both display
the text shown in Figure 3 on page 95.

e C-h w (where-is) tells what the key binding of a
named functionis.

e The command M-x apropos searches the list of
loaded functionsto find al those with a particular
phrasein their names.

o The function describe-bindings will display in a
separate buffer a list of al of the local (buffer-
specific) and global (al buffers) key bindings. The
local bindingsfor LaTeX-mode produced by that
function are shown in Figure 4 and Figure 5 on

page 96.

6 LATEX support
Now that you understand how Emacs works, we can
move on to a discussion of the IATEX editing support.

6.1 Prediminaries

Thefirst jobisto arrange for LaTeX-mode to be selec-
ted automatically when required.

Because the | at ex. el file of Lisp codeis not yet a
standard part of the GNU Emacs distribution, its as-
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LaTeX Mode: Major editing nmode for LaTeX and
SLi TeX, with tex-nmode underneat h.

To create a new LaTeX docunent, use
make- LaTeX- document (on C-c d), or

make- SLi TeX-docunent (on C-c s). Wth an
argunent, they will provide sone additional
hel pful comrents. The functions will pronpt

(0]

for docunent style and options. Type ? to s¢g
the standard ones; you can enter themwith
name conpletion. You can al so enter your own,
since it is possible to have private styles
and options unknown to make-LaTeX-docunent or|
make- SLi TeX- docunent .

The nost frequent LaTeX construct is the

\ begi n{}...\end{} grouping; you can generate
it by LaTeX-begin-end-block (on C-c b). WtHh
an argunent, a hel pful comment may be printed.
Type ? to see the standard environnents, or
enter your own. |If you type a \begin{...}

manual |y, you can |ater generate a natching
\end{...} with the function LaTeX-end (on C-(
n).

O her comon constructs are the insertion of
| abel s, citations, cross-references, index
entries, verbatimstrings, and additional
items in a list. The functions

Cc . LaTeX- add- wor d- t o- i ndex
C-c Cb LaTeX-bi bitem
Ccec LaTeX-cite
Cec f LaTeX- f oot not e
Cc x LaTeX- i ndex
Cc i LaTeX-item
Cc | LaTeX- | abel
C-c m LaTeX-nacro
Ccop LaTeX- pageref -w th-conpl eti o
C-c G p LaTeX-protect
Ccr LaTeX-ref-w t h-conpl eti on
Ccv LaTeX-verb
Ccd make- LaTeX- docunent
Cc s make- SLi TeX- docunent
provide for these.
LaTeX-tab (on CGc TAB) will indent a line to

the current \begin{}...\end{} nesting |evel.

Mbst maj or LaTeX nacros can be entered by
LaTeX-macro (on CGc m. This will supply thg
correct set of follow ng braces, brackets, ar
parent heses, and with an argunent, will inser|
a short comment about the expected comrand
argunents.

—~+ O

For SLi TeX, the function renunber-slides can
be used to put a nunbered comment on each

Figure 1: Online summary of IATEX mode.
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slide environment for handy reference in the

\onlynotes{...} and \onlyslides{...} commands.

You can nove over \begin{} ... \end{} groups
with LaTeX-to-begin (on C-c a) and
LaTeX-to-end (on C-c e).

Insertion of paired angle brackets, braces,
squar e brackets, and parentheses is provided

by

C-c < LaTeX-insert-angles

C-c { LaTeX-insert-braces

C-c [ LaTeX-insert-brackets
C-c ( LaTeX-insert-parentheses

Wth an argunent, the last three insert
backsl ash prefixes for literal braces, math
nmode, and di spl aymat h node.

Unbal anced character pairs are found by
C-c > LaTeX-check-angl e-bal ance
C-c } LaTeX-check-brace-bal ance
C-c ] LaTeX-check-bracket-bal ance
C-c $ LaTeX-check-doll ar-bal ance
C-c ) LaTeX-check- parenthesi s-bal ang

You can test for undefined labels with

check- LaTeX- 1 abel s, display the | abels and
their line nunbers with show LaTeX-| abel s, ar
fetch labels froman .aux file with

updat e- LaTeX- | abel s.

Envi ronnent nesting errors can be caught by
check- LaTeX- nesti ng.

Use i ndent-LaTeX- begi n- end-groups to get
environments nested for inproved visibility.

Use LaTeX-comment (on C-c % to coment out
the current paragraph (no arg) or region
(arg); undo with MX undo (C_). LaTeX-
uncomment (on C-c u) is the inverse function.

One or nore words can be set in any standard
LaTeX font using the conmands

Cc Cc b LaTeX- f ont - bf
Cc Cc e LaTeX-font-em
Cc Cc i LaTeX-font-it
Cc Cecr LaTeX-font-rm
Cc CGcu LaTeX-font-sc
Cc Cc f LaTeX- f ont - sf
Cc Cc s LaTeX- f ont - sl
Cc Cc t LaTeX-font-tt

Pl ease report bugs, comments, and enhancemnent
by e-mail to
beebe@mat h. ut ah. edu (I nternet)

LaTeX-gripe (on C-c g) makes this easier.

Figure 2: More about IATEX mode.
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LaTeX-i ndex:
Insert \index{ ... } at point (on Cc x).

If a prefix argunment is given, the string is
pronpted for, and inserted both as text and ds
an index entry, e.g. gnats and
gnus\index{gnats and gnus}. All horizontal
space preceding \index is renoved to prevent
an i ntervening page break causing an

of f - by- one page nunber error.

If LaTeX-index-start-with-newine is non-nil,
insert a percent to start a comment, then put
\index at the start of a followi ng new line.
I f LaTeX-index-end-with-newine is non-nil,
followthe entry with a new |line.

Figure 3: Online help for LaTeX-index.

sociation with particular file extensions is unknown to
Emacs. To remedy that, the Lisp code in Figure 6 on
page 96 should be inserted into the . emacs file in
your login directory; that file is processed each time
Emacs starts up. Theload command there tells where
| at ex. el isfound; it may need adjustment for your
system.

The peculiar if commands attach LaTeX-mode to the
auto-mode-dlist variable, which isalist of pairs of file
extensions and their mode names; the attachment is
omitted if the file extensions are already inthelist.

Once this startup code has been executed, Emacs
will automatically select LaTeX-mode when you visit
files with extensions . | t x (IATEX document), . st x
(SLITEX document), or . sty (IATEX style). Others
can be easily added according to taste. File extension
.t ex is dready attached to GNU Emacs tex-mode
which comes with the system, so different extensions
are needed for different editing modes.

If you don’t have these associations of file extensions
with editing modes in effect, you can aways select the
mode manually with the command M-x LaTeX-mode.

Experienced Emacs users may wonder why the auto-
load facility is not used instead of the explicit load
command in the startup file; the reason lies in a con-
flict with the standard tex-mode. | expect that conflict
will be removed when | at ex. el becomes part of
the standard GNU Emeacs distribution. A modification
of t ex- node. el that eliminates al IATEX-specific
code has been prepared locally, and that new version
removestheincompatibility with| at ex. el ,alowing
autoload to be used.

In GNU Emacs Lisp, named functions, and variables
defined outside functions, are known globally. There
is no provision for file scoping or mode scoping to
limit name visibility. Consequently, to avoid colli-
sion with the thousands of names from other libraries,
each library usually includes a distinctive phrase in its
global names. Naturally enough, LaTeX and SLiTeX
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; Add node for .Itx files if not there alreag
; for nost people: (load-library "latex.el")
; for nmy private version:
(load ""/emacs/latex" t t nil)
(if (not (assoc "\\.ltx$" auto-node-alist))
(setq auto-node-ali st
(cons (cons "\\.ltx$" ’'LaTeX- node)
aut o- node-alist)))
(if (not (assoc "\\.stx$" auto-node-alist))
(setq auto-node-ali st
(cons (cons "\\.stx$" ’'LaTeX- node)
aut o- node-alist)))
(if (not (assoc "\\.sty$" auto-node-alist))
(setq auto-node-ali st
(cons (cons "\\.sty$" ’'LaTeX- node)
aut o- node-alist)))

<

; Private letter support

(load ""/emacs/letter" t t nil)

96

Local Bi ndi ngs:

key bi ndi ng

_ LaTeX- subscri pt

- LaTeX- superscri pt

LaTeX- dot

, LaTeX- comma

$ LaTeX-dol | ar

ESC Prefi x Comrand

LFD new i ne- and-i ndent

Cc Prefi x Comrand

" LaTeX-insert-quote

Cc, LaTeX-set-i ndentation

Cc Cc Prefi x Command

Cc = LaTeX- equati on

Cc} LaTeX- check- br ace- bal ance
Cc { LaTeX-insert-braces

Cc x LaTeX-i ndex

Ccv LaTeX-verb

Ccu LaTeX- unconmrent

Cc s make- SLi TeX- docunent

Ccr LaTeX-ref-w t h-conpl eti on
Ccop LaTeX- pageref -wi t h-conpl eti on
Ccn LaTeX-end

Ccm LaTeX- macro

Cc | LaTeX- | abel

Cci LaTeX-item

Ccag LaTeX-gri pe

Cc f LaTeX- f oot note

Cc e LaTeX-t o-end

Ccd make- LaTeX- docurent

Ccec LaTeX-cite

Ccb LaTeX- begi n- end- bl ock

Cc a LaTeX-t o-begin

Cc O renunber - sl i des

Cc ] LaTeX- check- br acket - bal ance
Cc [ LaTeX-insert-brackets

Cc . LaTeX- add- wor d- t o- i ndex
Cc) LaTeX- check- par ent hesi s- bal ang
Cc ( LaTeX-i nsert - par ent heses
Cc % LaTeX- comment

Cc $ LaTeX- check-dol | ar - bal ance
Cc > LaTeX- check- angl e- bal ance
Cc < LaTeX-i nsert-angl es

Cc CGp LaTeX- pr ot ect

Cc Cn LaTeX- news

C-c TAB LaTeX-t ab

Cc Chb LaTeX- bi bi tem

ESC ) forward-1ist

ESC ( backwar d- up-1i st

Figure 4: Loca bindingsin IATEX mode.

Cc Cct LaTeX-font-tt

Cc Cc s LaTeX- font - sl

Cc Cc f LaTeX- f ont - sf

Cc Ccu LaTeX-font-sc

Cc Cecr LaTeX-font-rm

Cc Cec i LaTeX-font-it

Cc Cc e LaTeX-font-em

Cc Cchb LaTeX- f ont - bf

Cc Cc } LaTeX- check- br ace- bal ance
Cc Cc ] LaTeX- check- br acket - bal ance
Cc CGc) LaTeX- check- par ent hesi s- bal ang
Cc Cc $ LaTeX- check-dol | ar - bal ance
Cc Cc = LaTeX- di spl aynmat h
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Figure6: . emacs file additions.
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are the phrases chosen in | at ex. el . They are a-
ways used as prefixes in variable names, and usually
also in function names, athough a few functions have
embedded phrases for better readability (e.g. show-
LaTeX-labels).

6.2 Creating a new IATEX file

When you visit a new IATEX file, Emacs starts up with
an empty buffer. The mode line at the bottom of the
screen will look something like

---Emacs: foo.ltx (LaTeX Abbrev Fill)----Al---

Thefirst thing you want to do isget a standard template
of a IATEX file inserted; you do this by typing C-c
d (make-LaTeX-document). This function will first
prompt you with

Docurent styl e:

to which you can respond either with a complete style
file name, or with the first few characters of a standard
style, followed by a space to request Emacsto complete
the name, and a RETurn to accept the completion. If
you are unsure of what to supply, just type a query (?);
Emacs will respond with something like

Possi bl e conpl etions are:

aaai ansart
ansbook anst ex
aps article
book deproc
letter | tugproc
ref man report

si am slides

t ugboat uct hesi s
uoftoronto usaf meno
uut hesi s xxxsl i des

Completion can also berequested on partial names. the
input a? in the above command will respond with

Possi bl e conpl etions are:

aaai ansart
ansbook anst ex
aps article

Suppose you type arti cl e or ar U, followed by a
RETurn. Then Emacs will respond with

Docurment option (RET when done):

to which you can then supply an option name followed
by aRETurn. As before, a query will show you what
isavailable:

Possi bl e conpl etions are:

11pt 12pt

a4 adw de
acm acronym
agugr | aguj gr
alltt ansbsy
amscd amsfonts
anssynb anssynbol s
anst ext apal i ke
ar chneno array
bezi er bi i head
boxedmi ni changebar
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chapterbib cite

cl sc cl scrreno
concrete cropmar k
ctagsplt cyrillic
dbl space doubl espace
draft draf t head
drop dvi doc
egsecnum espo

flegn f or mat

ful |l page geophysi cs
ger man ghui ndex
ifthen intlim
ist21 | egno
listing | ongt ab

| t ugboat makei dx
mat h nmer ge

nfr mtthesis
nor et ext nat sci

ol nonamnel m
nopageno nosum i m
openbi b pandor a
preprint proc
psmavg psmbkm
psmcs psnpal
psmtim remar k
resume revt ex
righttag sc2l
sc21l-wgl sf wmac
show dx show abel s
sl em spacecites
supertab sut hesi s
tablisting t apeseal

t exi ndex t exnanes
tgrind t heorem
thp t hreepart
titl epage trademar k
trof f man trof fns
twocol um t wosi de
underline uof ut ah
vdm verbatim

You can keep on selecting options until you finally
just typeabare RETurn, at which point make-LaTeX-
document completes, and you have a buffer that looks
likethis:

% -*-1atex-*-

% Docurent name: /u/ beebe/foo.ltx

% Creator: Nel son Beebe [ beebe@mt h. ut ah. edu]
% Creation Date: Sun Jul 28 08:44:46 1991

\ docunent styl e[ 11pt, nakei dx] {arti cl e}

\ newcomand{\ X} [ 1] {{#1}\i ndex{{#1}}}

\ begi n{ docunent }
O

\ end{ docunent }

The cursor, represented by O, is |ft positioned on the
line following the \ begi n{ docunent }, ready for
text entry.

The initial comment with thetag - *- | at ex- *- isa
special one. It requests an automatic mode selection
when the file is freshly visited in Emacs, overriding
any mode that might otherwise be sel ected based on the
file name extension. latex-mode ismade equivalent to
LaTeX-mode in| at ex. el so that the comment tag
can be written in lower-case, asis conventional.

The % Cr eat or: comment information is obtained
from Emacs operating system interface, which in turn
fetches the user’s persona name and login name from
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system authorization files. On networked systems, the
hostnameisincluded aswell, creating avalid el ectronic
mail address.

Had you given make-LaTeX-document anumeric ar-
gument, it would have been somewhat more verbose:

% -*-1atex-*-

% Document nane: /u/ beebe/tex/tugboat/foo.ltx
% Creator: Nel son Beebe [ beebe@rat h. ut ah. edu]
% Creation Date: Sun Jul 28 08:46:33 1991

% EVERYTHING TO THE RIGHT OF A % |S A REMARK
% TO YOU AND | S | GNORED BY LaTeX.

%

% WARNI NG DO NOT TYPE ANY OF THE FOLLOW NG 10
% CHARACTERS AS NORMAL TEXT CHARACTERS:

% & $ # %N _ { } h - \
%

% The follow ng seven are printed by typing a
% backsl ash in front of them

% $ & # % _ { and }.

\ docunent styl e[ 11pt, nakei dx] {arti cl e}
\ newcomand{\ X} [ 1] {{#1}\i ndex{{#1}}}
\ begi n{docunent }

O

\ end{ docunent }

The extra commentary is a useful reminder for begin-
ning IATEX users. Several other commandsin LaTeX-
mode usethe presence of anumeric argument to supply
additional helpful commentary.

The\ X commandisonel havefound helpful for prepar-
ing indexes; typing\ X{ gnat s and gnus} will put
that phrasein both the document and theindex. Further
discussion is given in the Indexing section beginning
on page 103.

Thelistsof standard stylesand optionsare embeddedin
thel at ex. el code. They cannot be determined auto-
matically fromthefile systemfor several reasons:

e Some options (e.g. 11pt) do not have a corres-
ponding stylefile.

o Some stylefilesdo not represent avalid option (e.g.
art 10. sty).

o Some stylefiles found in the normal TEXINPUTS
search path belong to other systems, such as. A 4S-
TEX.

o Itisimpossible to distinguish from the . sty file
extension whether the file represents a major doc-
ument style, or merely an option that modifies a
major style.

It is regrettable that these difficulties exist, because
they confuse users, as well as programmers of code
like LaTeX-mode. It is often difficult to tell from
its contents whether a particular file is a mgor style,
or just a document option. It would have been wiser
in the initial IATEX design to have chosen distinctive
file extensions, and for each style and option to be
associated with a uniquefile.

The present collection of twenty available styles and
over one hundred optionsis daunting for anovice, par-
ticularly since many optionscan only be used with cer-
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tain styles. Eventually | may find a satisfactory way to
deal with this, and offer abetter presentation of choices
in the completion lists.

The style and option lists can be easily extended; see
Customizing listson page 106 for details.

6.3 IATEX macros

Every one of the 589 IATEX macros in the index to
the IATEX User’s Guide and Reference Manual [9] is
known to the function LaTeX-macro (on C-c m), and
asbefore, Emacscommand compl etionisavailablewith
the query (?) and space (L) characters. Thus, you can

type
e C-Cc m longru
\ [ ongri ght arrow,

e C-c mem RETurn to get
{\em O

RETurn to get

Wiih the cursor positioned ready for you to enter
some text;

e C-u C-c m newcomu RETurn to get
\ newcomand{ O
H1{} % {\cnd}[n]{def} define new command
% with n arguments
e C-c m e? tofind the names of macros that begin

withe:
Possi bl e conpl etions are:

ell em

enpt yset enc

end epsi |l on
equi v eta

evensi demar gi n exists

exp extracol sep

When the cursor isleft after an open bracein agenerated
command, the closing brace is by default placed at the
start of the next lineso that you have aclean lineto type
on. This reduces visually-distracting screen updates,
but means that you will need to delete the end-of-line
character when you finish typing the argument. If you
don't likethisbehavior, you can set the Emacs variable
L aTeX-newline-after-opening-delimiter to a nil value,
usualy inyour . emacs startupfile:

(setq LaTeX- node- hook
"(lambda ()
(setq LaTeX-new i ne-after-opening-delinter

nil)
)
)

The variable LaTeX-newline-after-closing-delimiter is
used similarly for brace pairsinserted on their own, or
after certain macros.

A mode hook is Lisp code to be executed whenever the
corresponding mode function is executed. The hook
is caled just before the mode function returns, so it
can override anything that the function did. The pecu-
liar | ambda () isthe Lispway of declaring a name-
less function. The single quote prefixing it means that
L aTeX-mode-hook will be assigned the function itself,
and not the value returned by the function.
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In GNU Emacs, you can execute Lisp code in a file
through M-x load-file and M-x load-library com-
mands. Inline code must be executed in a buffer
which isin emacs-lisp-mode. The minibuffer aways
has that mode, and can be temporarily accessed with
the eval-expression function bound to ESCape ES-
Cape.

If you just want to set an Emacs variable, you can
also use the command M-x set-variable; it supports
completion on the variable name, and prompts for the
value,

The availability of dl of the IATEX macros with
LaTeX-macro reduces the likelihood of spelling mis-
takes, and the command completion usualy means
that only a few leading characters need to be typed.
The complete macro name is entered in the buffer:
\ abovedi spl ayshort ski p is much more read-
able than a cryptic \ adss that IATEX users without
such editing support might be inclined to define as a
private macro to save typing effort.

If you have frequently-used private macros, there is a
convenient way to make them known to LaTeX-mode.
See the section Customizing lists on page 106 for de-
tails.

6.4 [ATEX environments

An important concept in IATEX is the notion of
environments, which are marked by surrounding
\begin{...} and\end{...} commands. The
braced tag must be repesated, and if the tag name is
long, spelling errors are more likely. The function
LaTeX-begin-end-block on C-c b generates the com-
mand pair, indented according to the current nesting
level, and leaves the cursor on the line between them.
Theindentationis controlled by thevalue of the Emacs
variable LaTeX-begin-end-indentation; the default is
two spaces.

If the variable L aTeX-space-after-begin-end is non-nil,
a space will be inserted between the keyword and the
following opening brace. The default value is nil.
This formatting style is discouraged, because it can-
not be applied uniformly; it must be suppressed for
thever bat i menvironment. Thecodein| at ex. el
knows about this vagary, and aways omits the space
for that environment.

The keystrokes C-c b quote RETurn C-c b itell RE-
Turn C-c b verbu RETurn produce
\ begi n{ quot e}
\ begi n{item ze}

\item

\ begi n{verbatin}

m|

\end{verbatin
\item
\item
\item

\end{iten ze}
\ end{ quot e}
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with the cursor inside the ver bat i m environment.
Noticethat thenormal indentationisautomatically sup-
pressed for that environment; the command knows that
leading spaces in front of \ end{ ver bat i n} would
otherwise generate an unwanted blank linein the type-
set output.

If you have private environments, you can still use C-c
b; youjust havetotypethecompl eteenvironment name.
If you use some privateonesfrequently in different doc-
uments, it is possibleto extend thelist of environments
known to LaTeX-mode. See the section Customizing
lists on page 106 for details.

In those environments that have \ i t em commands,
four are generated by default; that number can be
changed by modifying the value of the Emacs vari-
able LaTeX-item-count. Their indentation is defined
by the variable LaTeX-item-indentation; the default is
two spaces. Additiona indentation of text under a
\'i t emcommand is set by the variable LaTeX-item-
info-indent; the default is six spaces.

You can generate additiond \i t em commands as
needed with the function LaTeX-item on C-c i. With
an argument, it supplies the alternate form\'i t enf ]

instead.

If you forgot about the C-c b command, and manu-
aly typed a \ begi n{ conj ecture}, you can get
the matching \ end{ conj ect ur e} generated auto-
matically by typing C-c n (LaTeX-end). That isalso
sometimes hel pful when you have forgottenwhat envir-
onment you arein: you can generatethe\ end{ . . . },
and then kill it.

You can type C-c a (LaTeX-to-begin) to move back-
ward to the enclosing \ begi n; with an argument,
you can move backward over a specified number of
\ begin{...}s |If the argument is negative, you
move forward over \ end{. .. }sinstead. Usually,
you would use C-c e (LaTeX-to-end) instead to move
forwardover\ end{ . . . } s; that command handlesnu-
meric argumentstoo, and reversesdirection for negative
arguments.

These two movement commands are ana ogous to the
standard Emacs commands for moving backward and
forward in sentences, normally bound to M-a and M-e.
They also require that the\ begi n and \ end macros
be preceded on their lines only by optional whitespace,
and immediately followed by open braces. This helps
to enforcethedisciplineof keepingthe\ begi n{. . . }
... \end{. ..} grouping properly nested and read-
able, and also avoids having to deal with more complex
input parsing.

6.5 Common commands

Some IATEX macros are used so oftenthat itisdesirable
to have them bound directly to keys, instead of having
to typetheir first few characters with LaTeX-macro as
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described earlier. You can find alist of these conveni-
ence functions in the fourth paragraph of Figure 1 on

page 94.
For example, typing C-c | (that’stheletter ‘1") generates
“\label {O

}

at the cursor position, leaving the cursor after the open
brace.

6.6 Math mode

TEX’smath mode uses paired dollar signsto delimit the
math text. Single dollar signs mark inline math, and
doubled ones mark display math. If youforget totypea
closing dollar sign, or type the wrong number of dollar
signs, TEX will complain bitterly.

The start and finish of these math regions are indis-
tinguishable, making it hard for simple programs (and
sometimes, readers) to distinguishthe‘inside’ fromthe
‘outside’.

Consequently, IATEX additionally supports two brack-
etingforms; \ (... \) for$ ... $,and\[ ... \]

for$$ ... $$, aswell as morereadable forms

\ begi n{ mat h}

ié.nd{ mat h}

\ begi n{di spl aynat h}
iéﬁd{displaynath}

for the singleand doubledollar sign pairs, respectively.
All of these have uni que opening and cl osing sequences.

LaTeX-mode supports al of these forms. The vari-
ants selected are determined by the variables LaTeX-
math-option and LaTeX-displaymath-option. Vaues
of 0, 1, and 2 sdlect the dollar, backslashed delim-
iter, and \ begin{...} ... \end{...} environ-
ment forms respectively; al other values are equival ent
to 0. The default values select the single dollar and
di spl aynmat h forms.

Normally, when you type a dollar sign, you get an
inline math environment. If the dollar sign happens
to be a the beginning of a line, it expands instead
into a display environment. On the other hand, if the
preceding character wasabackslash, youjust get aplain
dollar sign.

Spacing around the inserted text is controlled by
two more variables. If LaTeX-newline-after-opening-
delimiter is non-nil (the default), the opening delimiter
isfollowed by anewline, with thecursor positionedim-
mediately after thedelimiter for theinlinecase, andona
new linefor the display form. If LaTeX-newline-after-
closing-delimiter is non-nil (the default), the closing
delimiter is followed by a newline.
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This pleasantness is our first example of having an a-
ternate function bound to a normal printing character.
Instead of running the usua self-insert-command at-
tached to printing characters, $ is bound to LaTeX-
dollar which has been programmed to dea with the
three different meanings of the dollar sign. Few edit-
ors outside the Emacs family could do this; the critica
featureisthat any character can run any function.

What if you redly just wanted a single plain dollar
sign, with no preceding backdash? Well, that is easy.
In Emacs, any character can be quoted, which causes
it to be inserted directly into the buffer; the quoted-
insert function is normally bound to C-q, but that too
can bechanged. Thus, C-q $ will get youaliteral dollar
sign, if that iswhat you really want.

The function LaTeX-equation on C-c = generates
\ begi n{equati on}

]
\ end{ equati on}

with the cursor between them. LaTeX-displaymath on
C-c C-c =inserts

\ begi n{di spl aymat h}
]

\ end{ di spl aynat h}

All math mode environments (ar r ay, eqnarr ay*,
eqnarray, mat h, andt heor em can be aso gener-
ated by LaTeX-begin-end-block on C-c b, and addi-
tional ones can be easily added; see Customizing lists
on page 106.

LaTeX-subscript on _ and LaTeX-superscript on ~
generate braced subscript and superscript sequences,
leaving the cursor between the braces [16].

6.7 Dots, commas, and quotation marks

The dot or period (full stop, to some of you) is an
overloaded character. Normaly, it just means end of
sentence. Sometimes, it ends an abbreviation in the
middle of a sentence. It can also be adecimal point, as
in 3.14159. Still other times, it appears in elipses, as
in---(\cdots), . (\ddots),and... (\| dots).

In typography, these uses are distinguished by small
changes in spacing after the dots. That is why TeX
provides control sequences for the elipses, and the
IATEX book [9, p. 14] recommends that you type a\
sequence after a period that does not end a sentence.

TEX assumes that a period following an upper-case | et-
ter does not end a sentence (it might be someone's
initid) [8, pp. 74, 311], and follows it with a smaller
amount of space. The IATEX User’s Guide and Ref-
erence Manual recommends insertion of \ @before a
sentence-ending dot that foll ows an upper-caseletter in
order to get additional space after the dot.

LaTeX-mode handles these intricacies by binding dot
to the function LaTeX-dot. That function examines
what isimmediately before the dot in the buffer, and
takes one of severa actions:
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¢ Ifthedot endsan dllipsis, thethreedotsarereplaced
by\ I dots{}.

o Ifthedotispreceded by anitalic correction at group
end,\ / }, theitalic correction is removed.

o If the dot ends an abbreviation, likeeg. ori.e, it
insertsa\ command or a comma, depending on
whether the variable LaTeX-comma-after-dotted-
abbreviation is nil or non-nil. Traditionally, such
abbreviationsarefollowed by acomma, but modern
tendency isto omit thecomma/[14, p. 84], athough
Knuth disagrees [8, p. 74].

¢ IfthepreviouscharactersareabbreviationslikeFig.,
cf., vs., and resp. [8, p. 74] [9, p. 18] that should be
tiedto thefollowingword withasingleunbreakable
space, the functioninserts atildeto mark thetie.

o If the dot follows two or more upper-case letters,
thedot isprefixed by \ @

To prevent confusionwithwordsat end of sentence, ab-
breviations are not recognized if they are immediately
preceded by aletter in the editing buffer.

The abbreviations known to LaTeX-dot are defined
by the variable LaTeX-standard-dotted-abbreviations.
More can be added by a suitable definition of the vari-
able L aTeX-extra-dotted-abbreviations, such asthisex-
ample:

(setq LaTeX-extra-dotted-abbreviations

See Customizing listson page 106 for more details.

The abbreviations for which ties are supplied are sim-
ilarly defined by the variables LaTeX-standard-tied-
abbreviationsand LaTeX-extratied-abbreviations.

LaTeX-dot cannot tell whether a dot following an
upper-case letter is a sentence-ending one or not, so
it only inserts\ @before a dot if there are two or more
preceding upper-case letters. It is up to the user to re-
member toinsert\ @in the exceptional case of asingle
final upper-case letter.

What about a dot after a macro that expands to a word
endingin an upper-case letter, like TEX itself? No\ @is
necessary there, because TeX treatsthat dot asanormal
end of sentence.

These actions cover most of the common cases, but of
course, for abbreviations, cannot be omniscient. Dic-
tionaries that |1 consulted listed over a thousand ab-
breviations in use in English. Fewer than a dozen of
the commonest ones are included in LaTeX-standard-
dotted-abbreviations, but customization of LaTeX-
extra-dotted-abbreviations provides a way to add new
ones.
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Emacs' quoted-insert function savestheday whenyou
want to suppressall of thiswizardry; just typeC-q . to
get aliteral dot inserted.

LaTeX-comma bound to comma removes any imme-
diately preceding italic correction, and then inserts a
comma.

Italic corrections are somewhat of a nuisance, since
you are supposed to have them after italicized text,
except a period or a comma, which are so low that it
doesn’t matter if the character to their immediate left
leans over them. Those two exceptions make it hard to
write a TEX macro to determine whether the correction
isneeded or not. I’d rather let Emacs remember for me,
so | programmed it to do so.

Good typography uses different opening and closing
guotation marks; in TEX, you get “quoted text” by typ-
ing‘ ‘ quoted text’’ . Because many people are
accustomed to using the double quotation mark charac-
ter, ", found on computer keyboards and typewriters,
thefunctionLaTeX-insert-quote isboundtothat char-
acter. It generates the correct paired opening grave ac-
cents, ' *, or closing apostrophes, ’ ’ , as appropriate:
the input " quot ed text" expandsto ‘' ‘ quot ed
t ext’’ intheedit buffer. Withan argument, thefunc-
tion inserts a bare double quotation mark; you can get
the same effect from quoted-insert by typing C-q ".

6.8 Font changes

The LaTeX-macro function on C-c m lets you easily
generate font changes to any of IATEX's eight standard
styles, including supplying the itaic correction in the
threeleaning styles(\ em \'i t , and\ sl ).

But what if you are revising a document, and decide to
add afont change? Well, you could use C-c m todo it,
but then you'd have to move the closing brace, and any
preceding italic correction.

LaTeX-mode provides a better solution: customized
functionswrap afont change around the current word,
or if a numeric argument is given, around that many
wordsstarting fromthecurrent one. Thesefunctionsare
listed near the bottom of Figure 2 on page 95. They are
almost the only functions that require a second prefix
character; C-c C-c e (LaTeX-font-em) iseasy totype,
and retains mnemonic significance. These functions
handle the italic correction properly; leaning fonts get
it unlessthecharacter followingthelast wordisaperiod
or acomma.

6.9 Comments

TeX provides an inline comment mechanism with the
percent sign. It discards text from that character to the
end of the ling, plus all leading space on the next line
up to, but not including, its end-of-line character.

Sometimes, however, you want to temporarily suppress
typesetting of a part of a document without actually
removing it from the file. One way isto insert leading
percents on each line of the region to be suppressed,
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but that istediousto do manually. A second way isto
use IATEX'si f t hen style option which added loops
and conditionals, but appeared after the IATEX User’s
Guide and Reference Manual was written, and so is not
widely known. A third way isto define a IATEX macro
like

\ newconmand{\ comment }[ 1] {}

However, that won't work if the argument contains
paragraph bresks. You could drop down to low-level
TeX and write

\ I ong\ def\ corment #1{}

but IATEX users are not supposed to do that, except in
stylefiles. Also, both of these macros risk overflowing
TeX'sinput buffer, since the compl ete argument might
be rather long, even if it is subsequently discarded.

| often wish that IATEX had provided a standard
conment environment to do this; it could be imple-
mented much likever bat i m except that it must sup-
port properly nested commrent environments. Rainer
Schopf hasimplemented aversion of acomrment envir-
onmentinanew ver bat i mimplementationfor IATEX
[13], athough nested comments are not yet supported.

The solution provided by LaTeX-mode is the func-
tion LaTeX-comment on C-c % which implements
the first choice above. By default, it comments out the
current paragraph, or with an argument, the current re-
gion. The comment prefix inserted at the beginning of
each line is defined by the variable LaTeX-comment-
prefix; its default valueis 986 . A unique prefix is
desirable to distinguish such lines from ordinary com-
ments. You should avoid using any regular-expression
matching charactersinit.

You can remove the comments inserted by LaTeX-
comment with the function LaTeX-uncomment on
C-c u. It should normaly be used with an argument
to act on aregion, instead of a paragraph. The reason
for thisis that paragraphs are recognized according to
theregular expression inthe Emacs variabl e paragraph-
separate the default setting is such that aline contain-
ing only a comment ends a paragraph. Consequently,
LaTeX-uncomment will do nothing because its‘ para-
graph’ isaways empty. Invoking it with an argument
to process a marked region solves the problem.

6.10 Mismatched delimiters

TEX gets very unhappy when it finds mismatched
braces, and in complex documents, it can sometimes
be difficult to find them. The job is not made easier on
low-resolution screen displays where braces and par-
entheses are virtually indistinguishable. Finding such
mismatches is ajob for a computer, not a human, and
LaTeX-mode offersyou help.

Braces are not the only things you might want as-
sistance with. Checking for mismatched parentheses,
square brackets, and angle brackets is aso suppor-

Reprint MAPS#8 (92.1); May 1992

Bijlage S

ted. These normaly insert themselves when you
type them, but LaTeX-mode has commands that in-
sert pairs. typing C-c { gets you a par of open
and close braces, and similarly for C-c [, C-c (,
and C-c <. These are the default bindings of
the functions LaTeX-insert-braces, LaTeX-insert-
brackets, LaTeX-insert-parentheses, and LaTeX-
insert-angles.

If you get inthe habit of using theseinstead of typing the
delimiter pair yourself, you will rarely have mismatch
problems. Emacs itself has native delimiter matching
support: asyoutypeaclosedeimiter, thecursor flashes
briefly to the matching open delimiter.

But what if you didn’t follow my advice, typed alot of
braces yoursdlf, and then when TeX complained about
unbalanced braces, you couldn’t find the errors? Well,
the function LaTeX-check-brace-balance bound to
C-c } will scan the buffer from the current point to the
end, checking for unbalanced braces, and brace pairs
separated by unusually long strings, but ignoring back-
dashed braces. It complainsif it findsaparagraph break
between braces, unlessyou giveit a numeric argument.
If mismatches are detected, you are so informed, and
the positions of the mismatches are remembered on
Emacs' stack of marks, so you can easily get to them.

Similar  functions LaTeX-check-angle-balance,
LaTeX-check-bracket-balance, and LaTeX-check-
parenthesis-balance are provided on C-c >, C-c ],
and C-c ), for checking those delimiter balances. Note
thekey binding symmetry: C-c open-delimiter inserts
the pair, and C-c close-delimiter checks the balance.

The characters < and > are likely to be used in math
mode, and not require balancing. However, you might
also have used them for other purposes. In such acase,
you can just add matching delimitersinside comments
in your math mode uses, and then C-c > will work
satisfactorily.

There isaso LaTeX-check-dollar-balance on C-c §$.
It looksfor dollar pairsseparated by long strings, ignor-
ing backdashed dollars. It aso complains about para-
graph breaks between dollar pairs, unlessit is given an
argument. There is no way for a computer program
that ismuch less complex than TEX to tell theinside of
math mode from the outside, so you can confuse this
function by starting it inside math mode.

The Emacs variables LaTeX-angle-interval, LaTeX-
brace-interval, LaTeX-bracket-interval, LaTeX-dollar-
interval, and LaTeX-parenthesis-interval set the limit-
ing between-delimiter string length before awarningis
raised; their default values are each set to 500 charac-
ters.

6.11 Mismatched environments

If you have a complex document where
\begin{...} ... \end{...} groups have been
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typed manually, you can aso end up with mismatched
environments that are hard to find.

The command M-x check-LaTeX-nesting scans the
buffer to ensurethe correctnessof \ begi n{. ..} ...
\'end{. ..} nesting. If, for example, your buffer con-
tains a nesting error likethis

\ begi n{verse}
\ begi n{ quot e}
\end{verse}

\ end{ quot e}

the command will terminate with the cursor in front of
the\ end{ ver se} withtheerror message

This \end{verse} is matched by
precedi ng \ begi n{quote} at
mar K.

The Emacs function exchange-point-and-mark on
C-x C-x will move the cursor to the mismatching
\ begi n{ quot e} . After fixing each such error, you
can rerun the nesting check by typing C-x ESCape
(Redo) until it finally reports

[done] -- all
bal ance.

\ begin{}-\end{}s

The command M-x indent-LaTeX-begin-end-groups
indents\ begin{...} ... \end{...} groupsac-
cording to their nesting level, which helps to make the
input file more readable.

You don’t need these commands very often, so they do
not have default key bindings.

6.12 Word abbreviations

Emacs providesaconvenient word abbreviationfacility
that permits the automatic expansion of a string of let-
ters when the following space or punctuation is typed.
LaTeX-mode provides this by default with a set of
abbreviationsin atablethat can be customized for per-
sonal use. The commonest ones are for macro names
that are awkward to type: theinput | at exLl expands
to\ LaTeX{}u,texuto\ TeX{} ,andsoon.

Note particul arly that theexpansion hereisto\ TeX{},
andnot\ TeX\ U! Therearegood reasonsfor this:

o |f you terminate macro names with \ U instead of
with {}, you have to remember to do that only
where a space would really be permitted; in par-
ticular, you don't want the\ U before punctuation.
You can use{} consistently in both cases.

o If the\ U appears at the end of aline, and trailing
spaces are subsequently stripped, you how have a
new macro equivalent to\ =~ M which might have
a different meaning. Although both pl ai n. t ex
and | pl ai n. t ex make the two macros equival-
ent, that might not always be the case.
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You should never count on end-of-lineblanksbeing
preserved; some e-mail systems, and some editors,
may delete them. Text filling and justification as
commonly used in Emacs can also remove them.

¢ Incompositewords, like\ TeX{ } book, thebraces
keep the partstogether for text fill operations, word
counting, spell checking and so forth, while the
form\ TeXubook will not.

Theform{\ TeX} hastheamost sameadvantagesover
\TeX\U as\ TeX{} does, but has one drawback: if
you need to\ pr ot ect it, then you must do so inside
the braces. Use of afina empty brace pair therefore
seems the best choice.

By Emacs convention, word abbreviation modeisnever
turned on automatically; you must explicitly toggle it
on a case-by-case basis by executing the command
M-x abbrev-mode. If you always want it selected
inLaTeX-mode, add ittoyour . enacs fileinamode
hook:

(setq LaTeX- node- hook
"(lanbda ()
(abbrev- node 1)

)
)

If you have other thingsto set in that mode hook, they
should go on the lines immediately before or after the
(abbrev- node 1) line, sincetherecan beonly one
mode hook for each editing mode.

6.13 Bibliographies

Literature citations are conveniently provided for on
C-c c (LaTeX-cite), whichgeneratesa\ ci t e{ } com-
mand with the cursor after the open brace. With an
argument, it produces\ ci te[]{} instead, with the
cursor between the square brackets.

Thereisanother function, LaTeX-bibitem, onC-c C-b,
which generates a\ bi bi t en{} for you; with an ar-
gument, it produces\ bi bi ten ]{}. Normally, you
should beusing aprogram like BIBTEX [9, Appendix B]
or TiB [1, 2] for preparation of bibliographies from a
data base and the citationsrecorded in the IATEX . aux
file. If you find yourself using this command, you are
doing the job the hard and inflexible way.

6.14 Indexing

Index preparationisatediousjobthat cannot beentirely
automated [3, 5, 6, 7, 10]. Nevertheless, technical doc-
uments can benefit significantly from a good index,
and support toolslikermakei ndex ort exi ndex can
handle much of the drudgework of sorting and format-
ting the index entries.

LaTeX-mode provides two functions to support gen-
eration of index entriesin the IATEX file.

LaTeX-add-word-to-index on C-c . wraps an index
entry around theword at thecursor position, either using
a private indexing macro like\ X described earlier on
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page 98, or by duplicating the word inside a standard
IATEX \ i ndex{} command. The choice between the
two isdetermined by the Emacs variable L aTeX-index-
macro; a non-nil value supplies the indexing macro
name. With a numeric argument, multiple words can
be selected for indexing.

LaTeX-index on C-c X generates

\'index{O

}

SO you can type an explicit index entry that will not
appear at that point in the text.

For use in the X Window System on workstations and
personal computers acting as X clients, | at ex. el
provides additional functions, x-LaTeX-index-start
and x-LaTeX-index-end that are bound to mouse ac-
tions; they cannot usefully be invoked from the key-
board.

To index aphrase in the document like gnatsand gnus,
simply click the right mouse button at the start of the
first word, and then holding the button down, sweep the
mouse across the entire phrase, lifting the button any-
where in the last word. Voila: the buffer now contains
\ X{gnats and gnus}!

| find it useful to sit down with a typeset copy of a
document, and use a colored highlighter pen to mark
phrases to be indexed. With the marked-up copy, it is
then straightforwardto usethemouse to add the marked
phrases to theindex. For documents likethisone, with
lots of technical terms to be indexed, it pays to think
about matters before you start writing. Define suitable
macros that will typeset thosetermsin aparticular font,
and also automatically create an index entry for them.
For example, | typeset and index an Emacs function
using aprivate\ FUNCTI ON{ } macro.

The Emacs variable LaTeX-index-start-with-newline
can be set to anon-nil valueif you prefer to have thein-
serted index entry start anew line. Thevariable LaTeX-
index-end-with-newlinecan be set to anon-nil valueto
have a newline generated after the inserted index entry.
The default for both is nil, so that no additional lines
are generated.

6.15 Crossreferences

IATEX's\ | abel , \ pager ef, and\ r ef commands
provide a convenient way to generate cross-references
to eguations, figures, pages, sections, and tables. In
LaTeX-mode, they are readily available on the keys
C-c | (that’stheletter ‘I"), C-c p, and C-c r.

Since definitions with \ | abel tend to be separated
from their references, you may often find yourself un-
ableto remember the exact name of the label you want.
If you type the label name incorrectly, you won't dis-
cover theerror until you have run IATEX twice. To avoid
this delay, two functions provide additional support:
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¢ show-LaTeX-labels finds al labels in the buffer
and displays them with their line numbers; | ran
that function while I was writing this article, and

got the output

LaTeX |l abels in buffer Itxnode.|tx:
"X-command" [line 1220]

"custom zing-lists" [line 2358]
"fig-bindings-1" [line 856]
"fig-bindings-2" [line 928]
"fig-latex-index" [line 789]
"fig-latex-node-1" [line 659]
"fig-latex-nmode-2" [line 744]
"fig-letter" [line 2561]
"fig-startup-code" [line 1006]
"gnu-emacs-size" [line 376]
"indexing" [line 2048]

"l atex-support"” [line 946]
"nmode- hook" [line 1310]

"wor d- abbrevi ati ons" [line 1931]

showing the labels in aphabetical order. With a
numeric argument, the labels are shown instead in
line number order.

o check-LaTeX-labels scans the entire buffer, look-
ing for labelsthat are referenced, but undefined. At
each such label found, arecursive edit is entered to
allow you to supply the missing label; when you
exit the recursive edit, the search for undefined |a-
bels continues from where it | eft off.

These functions locate label references by searching
for the string defined by the variable LaTeX-label-
reference; it contains a regular expression that nor-
mally matches both \ pageref and \ref. If you
have defined private macros that aso receive labels as
arguments, you may wish to extend it. For example,
this document has \ FI GREF and \ PAGEREF macros
that simplify cross-referencing.

Similarly, these functions locate label definitions by
searching for the string defined by the variable LaTeX-
label-definition, another regular expression that nor-
mally matches\ | abel . You may wish to customize
it if private macros aso generate labels.

Multi-file documents pose a challenge: labels defined
in one file may be referenced in another file, and it
would behel pful tobeableto show alist of all currently-
defined label swhen oneis needed for across-reference.

Itisnot feasibleforthecodein! at ex. el toattemptto
figure out what files are used for aparticular document,
nor isit acceptable to ask the user to providethose file
names. Yet we somehow need to scan thosefilestofind
all of thelabdls.

The solution is that IATEX can do part of this job for
us: IATEX processing of the master file produces in
the corresponding . aux file al defined labels embed-
dedin\ newl abel commands. Thefunctionupdate-
LaTeX-labels doestheremainder of thejob: it prompts
for the name of the master . aux file, and then scans
it to extract a list of labels from the \ new abel
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commands. This list is then appended to the cur-
rent contents of thevariable LaTeX-aux-file-label-tags.
Augmentation, rather than replacement, permits select-
ive construction of list subsets by multiple invocations
of update-LaTeX-labels on different files. check-
LaTeX-labels includes the values from LaTeX-aux-
file-label-tagsinitslist of defined labels.

For convenience, whenever LaTeX-mode is run (nor-
mally when a file is first visited), it will search the
buffer for the first TEX macro which is preceded only
by optional whitespace on its line. If that macro is
\ docunent st yl e, then the file must be the master
file for the document, so LaTeX-aux-file-label-tags is
set to nil, and update-LaTeX-labels is automatically
caled onthecorresponding . aux file. Thismeansthat
manua invocation of update-LaTeX-labels is needed
only when you first visit a sub-filewithout first visiting
the master file.

Inrecent versionsof | at ex. el , LaTeX-pageref and
LaTeX-ref have been augmented by LaTeX-pageref-
with-completion and LaTeX-ref-with-completion.
The new functionsare boundto C-c p and C-c r, repla
cing the bindingsto the older functions. The new ones
use an internal function to dynamically scan the buffer
for\ I abel {} definitions, add the contentsof LaTeX-
aux-file-label-tagsto it, and construct alist that can be
used for command completion. They then prompt for
alabd, and if you type a query, they will display the
current list of labels. You can use completion to select
any one of them, or you can enter an arbitrary |abel that
isnot in the completion list.

Here iswhat the completionlist lookslikefor thisdoc-
ument:

Possi bl e conpl etions are:

X- command custom zing-lists
fig-bindings-1 fig-bi ndi ngs-2
fig-1atex-index fig-1atex-node-1
fig-1atex-node-2 fig-letter
fig-startup-code gnu- emacs-si ze

i ndexi ng | at ex- support

node- hook wor d- abbr evi ati ons

Because the dynamic label scan that happens each time
these functionsare executed may beslow in large docu-
ments, the old functionsremain availablefor rebinding
to keys.

The Emacs variable LaTeX-label-start-with-newline
can be set to anon-nil valueif you prefer to have thein-
serted label entry start anew line. Thevariable LaTeX-
label-end-with-newlinecan be set to a non-nil valueto
have a newline generated after the inserted label entry.
The default for both is nil, so that no additional lines
are generated.

6.16 Miscellaneousfunctions

LaTeX-footnote on C-c f generatesa\ f oot not e{} .
Not only does this save typing, but it also prevents
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my fingers from typing \ boot not e{ } , which looks
reasonabl e enough, but makes TEX unhappy.

LaTeX-news on C-c C-n viewsthel at ex. el fileto
show the revision history recorded in it.

LaTeX-tab on C-c Tab indents to the current
\begin{...} ...\end{. ..} nestingleve.

LaTeX-protectonC-cC-pinsertsa\ pr ot ect macro
at the current point. It isneeded whenever fragile com-
mands (e.g. any IATEX command that has astar form[9,
p. 27]) are present inamoving argument [9, p. 151]. In
particular, all macrosin\ i ndex{} entriesshould be
preceded by \ pr ot ect . Otherwise, you can get long
macro expansionsthat cause buffer-overflow problems
for indexing programs, and make the index file hard
to read. Also, macro expansions can introduce specia
characterswhich cause problemsfor indexing programs
likemakei ndex.

LaTeX-set-indentation on C-c , sets the current in-
dentation column to the value of itsargument, or to the
cursor column if thereis no argument. Itisonly rarely
necessary to use this function, because the indentation
isreset by severa other functions.

LaTeX-verb onC-c v generatesa\ ver b| . . . | com-
mand with the cursor after thefirst vertical bar. Withan
argument, it creates the\ ver b*| .. .| form, which
makes spaces visible. The delimiter character can be
changed from avertical bar by reassigning the Emacs
variable LaTeX-verb-deimiter. For example, to set it
to aplussigninstead of avertical bar:

(setq LaTeX-verb-delimter ?\+)

The funny ?\ prefix is one of Lisp’s character quotes.
As shown on page 98, this assignment should normally
be placed inside a mode hook. It can aso be executed
dynamically inside the Emacs minibuffer.

There are several other functionsin | at ex. el that |
shall not document here; they are intended for internal
use only, and are subject to change without warning.

6.17 Miscellaneousvariables

There are a number of variables that we have not yet
described. You should not have to modify any of them,
but you occasionally might want to know what they are.

L aTeX-current-indentation tracks the current environ-
ment indentation as the number of spaces from the left
margin. It isupdated dynamically by many functions.
L aTeX-mode-abbrev-table holdsthe standard word ab-
breviations, which are further described on page 103.

L aTeX-mode-map holds the map that associates keys
with functions.

LaTeX-mode-version is a string contai ning the version
number and date of the last revision to the code. You
should citeitsval uewhen reporting bugs, LaTeX-gripe
putsit in the e-mail subject line.
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L aTeX-option-listholdstheoptionscollected by make-
LaTeX-document and make-SLiTeX-document.

L aTeX-standard-environments contains the list of en-
vironment names used by LaTeX-begin-end-block.

LaTeX-standard-fonts holds a list of font names and
Sizes.

LaTeX-standard-italic-fontsisalist of theATEX control
sequences for fontsthat requireitalic corrections.

LaTeX-standard-list-environmentsisalist of IATEX en-
vironmentswhich can have\ i t ementries.

LaTeX-standard-options is a list of options that can
go in the square brackets of the\ docunent styl e
command. It isused by make-LaTeX-document and
make-SLiTeX-document.

LaTeX-standard-stylesis alist of stylesthat can goin
the braces of the\ docunent st yl e command. Itis
used by make-LaTeX-document.

LaTeX-standard-unindented-environments is a list of
environments that must not be indented.

6.18 Customizinglists

It isundesirable for users to have to duplicate the long
initializationsof standard fonts, macros, environments,
and so on, when all they want to do is add a few more
itemstothelists.

Therefore, for each variable LaTeX-standard-xxx,
there is a corresponding variable LaTeX-extra-xxx
that is intended for user customization. The ex-
tra values are appended to the standard ones to
make new lists that are used for command comple-
tion. Here are the names of these customization
variables: LaTeX-extra-dotted-abbreviations, LaTeX-
extra-environments, LaTeX-extra-fonts, LaTleX-extra-
italic-fonts, LaTeX-extralist-environments, LaTeX-
extramacros, LaTeX-extra-options, LaTeX-extra
styles, and L aTeX-extra-unindented-environments.

Suppose for example that you want to add new en-
vironments named conj ect ur e, post ul at e, and
wi | dguess tothestandardlist used by LaTeX-begin-
end-block. Inthe LaTeX-mode-hookinyour. ermacs
file, add this assignment:

(setq LaTeX-extra-environments

(

("conjecture")
("postul ate")
("wi | dguess")
)

)

When you subsequently type C-c b, these three new
names will appear in the environment name compl etion
list. Such lists are automatically aphabetized during
the completion process, so the names can be given in
any order in the assignment.
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Thereisno provisionfor del eting names from thestand-
ard lists; after al, they are standard! Also, remember
that the new additions are made known only to Emacs;
you still have to teach IATEX how to typeset them.

You may have wondered in the example above
why | wrote ("conjecture") instead of just
"conj ecture" inthe assignment of LaTeX-extra
environments. The extra parentheses make alist out of
each element in the variable. Inl at ex. el , al vari-
ablesthat hold multiplestringsstorethem aslistsof lists
of strings, rather than as simpler lists of strings. This
choice wasintentional, because it facilitates adding ad-
ditional related stringsin the form of Lisp association
lists.

The variables LaTeX-extra-environments, LaTeX-
extramacros, LaleX-standard-environments, and
L aTeX-standard-macros aready use association lists
to hold trailing braces and brackets, descriptive com-
ments, and positioning functions.

7 SUITEX support

S ITEX works much like IATEX, so littleadditional sup-
port isrequired. All of the commands in the preceding
sections can be used, and the editing modeistill called
LaTeX-mode.

Whenyou select anew SLITEX fileto edit, you can create
an initial template with make-SLiTeX-document on
C-c s. It prompts only for document style options,
sincethemajor styleisfixed at sl i des, and produces
something likethis:

% -*-| at ex-*-
% Docunent nane:
% Creator:
% Creation Date: Mon Jul
\docunentstyl e[]{slides}
\ begi n{docunent }

\onl ysli des{1-9999}

\ onl ynot es{ 1- 9999}
% \colors{} %{red,green,blue,etc.} colors
%\ colorslides{} %input file

29 08:15:15 1991

\ bl ackandwhi te{0} %input file

\ end{ docunent }

The cursor is left positioned in the brace pair of the
\ bl ackandwhi t e{} macro, whereyou can typethe
name of another file that you can create in LaTeX-
mode, usings! i de environmentsgenerated by C-c b
sliu RETurn.

It is convenient to number each dide with a comment,
so that you have the numbersavail ableif you need them
forthe\ onl ynot es and\ onl ysl i des commands.
The function renumber-slides on C-c 0 modifiesrel-
evant commands in the buffer to read something like
this:

\ begi n{slide}{} %slide nunmber 1
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\ begi n{slide}{} %slide nunber 2

\ begi n{overl ay}{red} % overlay nunber 2-a

\ begi n{overl ay}{green} %overlay nunber 2-

\ begi n{note} % note nunber 2-1
\ begi n{slide}{} %slide nunber 3
\ begi n{note} % note nunber 3-1

\ begi n{note} % note nunber 3-2

Any existing comments on the commands are dis-
carded. Notice the specid handling accorded the
SITEX not e and over |l ay environments; they re-
ceive a mgjor number equal to that of the closest pre-
ceding dide, followed by a hyphen and a minor number
or letter [9, pp. 136-137].

The Emacs variable SLiTeX-begin-dide defines the
regular expression used to find the start of the not e,
over | ay,and sl i de environments.

8 Letter support

IATEX [9, pp. 66ff] providesal et t er document style,
but thereisafair amount of constant ‘boilerplate’ that
has to be typed each time you use it. This suggests
that the best approach is to have private template files
that already have a letter outline in them, and then
arrangeto start each letter with that file already inserted
into the buffer. Emacs programmability makes this
straightforward.

The startup file code in Figure 6 on page 96 loads a
small Lispfile | etter. el . It definesaletter-mode
function, and associates it with files with extension
tr. If | then visit a new filerb-jones.ltr,
| immediately get the buffer shown in Figure 7,
with the cursor positioned in the empty brace pair in
\ begi n{l etter}{},ready forentry of theaddress.
The query in\ openi ng{ Dear ?} isareminderto
enter something there, and then the body of the letter
can be typed in following the\ openi ng line.

My personal styleoptionnhf b- 1 et t er providesfor
a University and Department letterhead on the first
page, and defines a few private macros that | often
need in my correspondence.

Oncetheletter file has been saved, | suspend Emacs, or
switch to another workstationwindow, and then process
the letter by typing

make LET=rb-j ones

The UNIX make utility is a wonderful tool; here it
directs the execution of commands to expand tabs to
blanks, changes the file protection to remove access to
all but itsowner, runsIATEX, and then runs a PostScript
DVI driver, sending the output to anearby printer. Then
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% -*-LaTeX-*-

% Docunent nane: /u/ beebe/rb-jones.|tr

% Creator: Nel son Beebe [beebe@rat h. ut ah. edu]
% Creation Date: Mon Jul 29 20:06:18 1991

96 EVERYTHING TO THE RIGHT OF A % | S A REMVAR
% TO YOU AND | S | GNORED BY LaTeX.

%

% WARNI NG DO NOT TYPE ANY OF THE FOLLOW NG
% 10 CHARACTERS AS NORMAL TEXT CHARACTERS:

% & $ # % _ { } h - \
%

% The followi ng seven are printed by typing g
% backsl ash in front of them

% $ & # % _ { and }.

\ docunment styl e[nhfb-letter]{letter}
\ begi n{docunent }
\ begi n{l etter}{0O}

\ openi ng{ Dear ?}

\cl osi ng{Si ncerely,}
\ps{{$\cal NHFB$}/\LaTeX}
\end{letter}

\ end{ docunent }

Figure 7: Letter template.

it sends the output PostScript through a shell filter that
modifies the showpage command to print the string
File Copyinoutlinelettersdiagonally across each page,
and queues that to the printer as well. On those occa-
sions where | require multiple copies of the origina
letter, | just type something like

nmake LET=rb-jones C=3

This gives me one file copy, and three originals for
signing and mailing.

With this support, preparation of typeset lettersis just
as easy as typewritten ones, and the result looks much
better. And | can use mathematics and avariety of fonts
too!

9 Bugreporting
LaTeX-gripe on C-c g makesit easy to complain about

LaTeX-mode; it puts you in an e-mail buffer with a
mail header something likethis:

To: beebe@mt h. ut ah. edu
Subj ect: LaTeX-node gripe report
0.23 [08-May-1991] }

The standardized subject field makes it easy for the
author to identify such messages in his voluminous e-
mail correspondence, and aso automatically identifies
the code version.

If you don't have an electronic mail connection yet, you
probably soon will. For now, just send me your com-
ments in postal mail. Machine-readable submissions
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can be sent on IBM PC or Apple Macintosh floppy
disks.

10 Conclusion

LaTeX-mode editing supportin GNU Emacs provides
a very powerful, and pleasant, way to prepare IATEX
and SLITEX input.

Theoriginal TOPS-20 versionwrittenin TECO was be-
gun in October 1984, and used extensively at Utah until
our DEC-20/60 retired on October 31, 1990. It consists
of about 1000 lines of code defining 24 functions.

The power of Lisp over TECO made it possible to be
much more ambitious in the functionality of the GNU
Emacs version, and | consequently suspended further
devel opment of the TECO code in January 1988 when
| began the Lisp coding. The current Lisp version is
nearly 4 times the size of the TECO one, both in lines
of code, and in editing functions. Despite the increase
insize, it ismuch easier to maintain.

The GNU Emacs implementation was rel eased for beta
testing in March, 1988. About 70 sites have parti-
cipated in the beta test of | at ex. el . | thank these
many people for their contributions of comments, and
sometimes, even code. Their names arerecorded inthe
revisonhistoryinl at ex. el .

Is it bug free? No computer program for a redistic
problem ever is; there are simply too many details for
humans ever to get completely right. Thel at ex. el
revision history shows mostly additions of new func-
tionality, and code changes for better performance. The
virtue of the Emacs editing environment is that new
functions can be written, debugged, and tested in the
editor itself, providingimmediate feedback and confid-
ence in the correctness of operation.

Much of the code is in small functions that are inde-
pendent of the others, following the Lisp programming
tradition. After remova of comments and empty lines,
and ignoring the initiaizations of large tables, the av-
erage is about 22 lines of code and documentation per
function. This is close to the 20-line average for all
of GNU Emacs, computed from the statistics given
earlier on page 92. Documentation contributions are
included here because Emacs functions, and some vari-
ables, carry their own documentation with them, even
after compilation. That documentation isreadily avail-
ablefor viewing in the editor.

| believe that thiscode could serve as amodel for other
Emacs-like editors that have an extension language in
which new functions can be written. | had planned
to write an EEL version for the epsi | on editor on
PC DOS, but alas, have not found the time to do so.
Thisisnot asmall job, but it should be straightforward
for someone familiar with both Lisp and EEL. The
| at ex. el fileis over nearly 3900 lines long, with
about 142KB of text; Emacs compiles it into about
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92K B of bytecodes. Thelatter figure should give some
idea of the memory requirements for implementations
in other editors. | hope some reader will prepare such a
trandation and make it freely available, as| at ex. el
is. A large portion of the TEX community uses persona
computersthat areinadequatefor GNU Emacs, but have
smaller Emacs-like editors available, and such editing
support would be agreat boon for them.

Some other work in the TEX community for editing
support has been reported in the TEX Users Group
TeEXniquesseries[11,12,16]. | believethat| at ex. el
is much more powerful, however.

Those who use UNIX workstationsor VAX VMS sys-
tems where GNU Emacs is dready available should
eventually find | at ex. el intheemacs/ i sp dir-
ectory, and until then, can obtain it directly from the
author, provided they have Internet electronic mail or
ft p access.

If youhaveaUNIX or VAX VM S system, but do not yet
have GNU Emacs, you can get Emacsfromany sitethat
already has it, or better, you can get the latest version
directly from the Free Software Foundation. The latter
is accessible either via Internet anonymousf t p to the
machinepr ep. ai . m t . edu, or through postal mail
to

Free Software Foundation, Inc.
675 Massachusetts Ave
Cambridge, MA 02139

USA

The postal mail approach carries some shipping and
documentation charges, but the software itself isfree.
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. aux, 103-105
. emacs, 95, 96, 98, 103, 106
tr, 107
ltx, 95
.stx, 95
.sty, 95, 98
.tex, 95

\/, 101

?, 97

\ @ 100, 101

\ [, 100

\], 100

~, 96, 100

~, 96, 100

a, 93

abbrev-mode, 103
abbreviation, 103

\ abovedi spl ayshort ski p, 99
Alexander, James, 103
Algol language, 91
Apple Macintosh, 91
apropos, 94

Arpanet, 92

art10. sty, 98
association list, 106
Aurbach, R. L., 103
auto-mode-alist, 95, 96
auto-save-mode, 93
autoload, 95

BackSpace, 94
backward-up-list, 96
Barstow, David R., 91, 92

\ begi n, 94, 95, 99, 100, 102, 103, 105-107

\ begi n{ conj ecture}, 99
\ begi n{ di spl aymat h}, 100

\ begi n{ docunent }, 97, 98, 106, 107

\ begi n{ equati on}, 100
\ begi n{item ze}, 99

\ begin{letter}{}, 107
\ begi n{ quot e}, 99, 103
\ begi n{slide}{}, 107
\ begi n{verbatin}, 99
\ begi n{verse}, 103
Bentley, J. L., 103

beta test, 108
\bibitenf]{}, 103

\ bi biten{}, 103
bibliography, 103
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BIBTEX, 103

\ bl ackandwhi t e, 106
brief, 92

bug reporting, 107

C language, 92, 93
C-b, 103

C-c, 96, 103, 105
C-c $, 96, 102
C-c %, 96, 102
C-c {, 96, 102
C-c }, 96, 102
C-c (, 96, 102
C-c), 96, 102
C-c,, 105

C-c ., 96, 103

C-c 0, 96, 106
C-c =, 96, 100
C-c [, 96, 102
C-c], 96, 102

C-c a, 96, 99

C-c b, 96, 99, 100, 106
C-c b itels, 99
C-c b quote, 99
C-c b sliu, 106
C-c b verbL, 99
C-cc, 96, 103
C-c C-b, 96
C-cC-c $, 9
C-cC-c}, 96

C-c C-c), 96

C-c C-c =, 96, 100
C-c C-c, 96
C-cC-c], 96
C-cC-ch, 96

C-c C-ce, 96, 101
C-cC-cf, 96
C-cC-ci, 96
C-cC-cr, 96
C-cC-cs, 96
C-cC-ct, 96
C-cC-cu, 96

C-c C-k, 96

C-c C-l, 96

C-c C-n, 96

C-c C-p, 96
C-cC-q, 96

C-c C-r, 96

C-c close-delimiter, 102
C-c d, 96, 97

C-c e, 96, 99
C-cf, 93, 96, 105
C-c g, 96, 107
C-ci, 96, 99

C-c |, 96, 100, 104
C-c m, 96, 98, 101
C-cme?, 98

C-c mem, 98
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C-c m longru, 98

C-c m newcomdll, 98
C-c n, 96, 99

C-c open-delimiter, 102
C-c p, 96, 104, 105
C-cr, 96, 104, 105

C-c s, 96, 106

C-c Tab, 96, 105

C-c u, 96, 102

C-cv, 96, 105

C-c x, 94, 96, 104

C-c <, 96, 102

C-c >, 96, 102

C-d, 93

C-e, 93

C-h, %4

C-hd, %4

C-h k, 94

C-hm, 94

C-hw, 94

C-n, 105

C-p, 105

C-q, 100

C-q $, 100

Cq. 101

C-u, 93, 98

C-u -31, 93

C-x, 103

C-x ESCape, 103

\ cal, 107

catcode, 93

\ cdot s, 100
character-at-a-time input, 93
check-LaTeX-labels, 95, 104, 105
check-LaTeX-nesting, 95, 103
Chen, Pehong, 103
\cite, 103

\cite[], 103

\ cl osi ng, 107

\ col ors, 106

\ col orslides, 106
comma, 101

command completion, 97, 99
comment, 101

\ conment , 102
Common Lisp, 92, 93
completion, 97, 99
control, 93

control character notation, 93
cross-references, 104
cursor direction arrow, 93
customization, 106

\ ddot s, 100

DEC-20, 108

\ def, 102

DELete, 92

delimiter mismatch, 102
describe-bindings, 94
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describe-function, 94

describe-key, 94

describe-mode, 94

\ docunent styl e, 97, 98, 105-107
dollar sign, 100

dot, 100

dynamic scoping, 92

e, 93, 98
e-mail, 95, 98, 103, 105, 107, 108
editing mode, 93
edt, 92
EEL, 108
dlipsis, 100, 101
\em 101
Emacs, see GNU Emacs
emacs-lisp-mode, 99
emacs/ | i sp, 108
\ end, 94, 95, 99, 100, 102, 103, 105
\ end{ conj ecture}, 99
\ end{ di spl aymat h}, 100
\ end{docunent}, 97, 98, 106, 107
\ end{ equat i on}, 100
\end{item ze}, 99
\end{letter}, 107
\ end{ quot e}, 99, 103
\end{verbatin}, 99
\ end{verse}, 103
environment, 99

forgotten, 99

mismatch, 102

private, 99
epsi | on, 92, 108
ESCape, 93, 96
ESCape (, 96
ESCape ), 96
ESCape a, 93
ESCape ESCape, 99
escape sequence, 93
ESCape {, 96
ESCape }, 96
eval-expression, 99
exchange-point-and-mark, 103

\ FI GREF, 104

file extensions, 95, 107

font change, 101

\ f oot not e, 93, 105

Fortran, 92

forward-list, 96

Free Software Foundation, 91, 108
freemacs, 91

ftp, 108

full stop, 100

GNU Emacs, 91
code size, 92
getting, 108

Harrison, Michad A, 103
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Help, 93, 94
highlighter pen, 104
Home, 93
hostname, 98
hypertext, 93

IBM PC, 91, 93, 108

if, 95

i fthen, 102

Incompatible Timesharing System, 92
indent-LaTeX-begin-end-groups, 95, 103
\'i ndex, 95, 104, 105

indexing, 103

i nfo, 93,94

\it, 101

italic correction, 101

\item 99, 106

\iten{],99

ITS, 92

j ove, 91

Kernighan, B. W., 103
Knuth, Donald. E., 100, 101

\'| abel , 100, 104, 105
labels

checking validity of, 104, 105

in multi-file documents, 104

in use, 104, 105

missing, 104
lambda, 98, 103
Lamport, Ledie, 98, 100, 101, 103, 105, 107
LaTeX-add-word-to-index, 94, 96, 103
LaTeX-angle-interval, 102
L aTeX-aux-file-label-tags, 105
LaTeX-begin-end-block, 94, 96, 99, 100, 106
L aTeX-begin-end-indentation, 99
LaTeX-bibitem, 94, 96, 103
LaTeX-brace-interval, 102
LaTeX-bracket-interval, 102
LaTeX-check-angle-balance, 95, 96, 102
LaTeX-check-brace-balance, 95, 96, 102
LaTeX-check-bracket-balance, 95, 96, 102
LaTeX-check-dollar-balance, 95, 96, 102
LaTeX-check-parenthesis-balance, 95, 96, 102
LaTeX-cite, 96, 103
LaTeX-comma, 96, 101
L aTeX-commarafter-dotted-abbreviation, 101
LaTeX-comment, 95, 96, 102
L aTeX-comment-prefix, 102
LaTeX-current-indentation, 105
LaTeX-displaymath, 96, 100
L aTeX-displaymath-option, 100
LaTeX-dollar, 96, 100
LaTeX-dollar-interval, 102
LaTeX-dot, 96, 100, 101
LaTeX-end, 94, 96, 99
LaTeX-equation, 96, 100
L aTeX-extra-dotted-abbreviations, 101, 106
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LaTeX-extra-environments, 106
LaTeX-extra-fonts, 106
LaTeX-extra-italic-fonts, 106
LaTeX-extralist-environments, 106
LaTeX-extraamacros, 106

L aTeX-extra-options, 106
LaTeX-extra-styles, 106

L aTeX-extra-tied-abbreviations, 101

L aTeX-extra-unindented-environments, 106
LaTeX-extra-xxx, 106

LaTeX-font-bf, 95, 96

LaTeX-font-em, 95, 96, 101
LaTeX-font-it, 95, 96

LaTeX-font-rm, 95, 96

LaTeX-font-sc, 95, 96

LaTeX-font-sf, 95, 96

LaTeX-font-sl, 95, 96

LaTeX-font-tt, 95, 96

LaTeX-footnote, 94, 96, 105
LaTeX-gripe, 95, 96, 105, 107
LaTeX-index, 94-96, 104

L aTeX-index-end-with-newline, 104
LaTeX-index-macro, 104

L aTeX-index-start-with-newline, 104
LaTeX-insert-angles, 95, 96, 102
LaTeX-insert-braces, 95, 96, 102
LaTeX-insert-brackets, 95, 96, 102
LaTeX-insert-parentheses, 95, 96, 102
LaTeX-insert-quote, 96, 101
LaTeX-item, 94, 96, 99

L aTeX-item-count, 99
LaTeX-item-indentation, 99

L aTeX-item-info-indent, 99
LaTeX-label, 94, 96

L aTeX-label-definition, 104

L aTeX-label-end-with-newline, 105
LaTeX-label-reference, 104

L aTeX-label-start-with-newline, 105
LaTeX-macro, 94, 96, 98, 99, 101

L aTeX-math-option, 100

LaTeX-mode, 93-108

latex-mode, 93, 97
LaTeX-mode-abbrev-table, 105
LaTeX-mode-hook, 98, 103, 106

L aTeX-mode-map, 105
LaTeX-mode-version, 105
LaTeX-newline-after-closing-delimiter, 98, 100
L aTeX-newline-after-opening-delimiter, 98, 100
LaTeX-news, 96, 105
LaTeX-option-list, 106

LaTeX-pageref, 105
LaTeX-pageref-with-completion, 94, 96, 105
LaTeX-parenthesis-interval, 102
LaTeX-protect, 94, 96, 105

LaTeX-ref, 105
LaTeX-ref-with-completion, 94, 96, 105
LaTeX-set-indentation, 96, 105

L aTeX-space-after-begin-end, 99

L aTeX-standard-dotted-abbreviations, 101
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L aTeX-standard-environments, 106
L aTeX-standard-fonts, 106
L aTeX-standard-italic-fonts, 106
L aTeX-standard-list-environments, 106
L aTeX-standard-macros, 106
L aTeX-standard-options, 106
L aTeX-standard-styles, 106
L aTeX-standard-tied-abbreviations, 101
L aTeX-standard-unindented-environments, 106
L aTeX-standard-xxx, 106
LaTeX-subscript, 100
LaTeX-superscript, 100
LaTeX-tab, 94, 96, 105
LaTeX-to-begin, 95, 96, 99
LaTeX-to-end, 95, 96, 99
LaTeX-uncomment, 94-96, 102
LaTeX-verb, 94, 96, 105
LaTeX-verb-ddimiter, 105
| at ex. el , 94, 95, 97-99, 104-106, 108
IATEXinfo, 93
\l dot s, 100, 101
letter, 107
letter-mode, 107
letter.el, 107
letterhead, 107
lexical scoping, 92
LFD, 96
Lisp
character quote, 105
Common, 92
case sengitivity, 93
GNU Emacs, 92, 94, 98, 105, 107, 108
case sengitivity, 93
executing, 99
MACLisp, 92
programming tradition, 108
load, 95, 96
load-file, 99
load-library, 99
login name, 97
\ I ong, 102
\ [ ongri ght arrow, 98
[ pl ai n. tex, 103
Lugaru Software, Ltd., 92

M-(, 96

M-), 96

M-a, 93, 99

M-e, 99

M-x abbrev-mode, 103

M-x apropos, 94

M-x check-LaTeX-nesting, 103
M-x describe-mode, 94

M-x indent-LaTeX-begin-end-groups, 103
M-x LaTeX-mode, 93, 95

M-x latex-mode, 93

M-x load-file, 99

M-x load-library, 99

M-x set-variable, 99
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M-x sort-lines, 93
M-{, 96
M-}, 96
MACLisp, 92
macros, 98
common, 99
private, 99
mail
dectronic, 95, 98, 103, 105, 107, 108
postal, 108
make, 107
make-LaTeX-document, 94, 96-98, 106
make-SLiTeX-document, 94, 96, 106
makei ndex, 103, 105
makei nf o, 93
mark stack, 102
math mode, 100
McPherson, Kent, 108
meta, 93
m cr oenacs, 91
minibuffer, 99, 105
mismatch
of delimiter, 102
of environment, 102
MIT, 92
mode hook, 98, 103, 105
mode line, 97
Muller, Paul M., 108
Murphy, Dan, 92

\ newconmand, 97, 98, 102, 106, 107
\ new abel , 104
newline-and-indent, 96

nil, 98-101, 104, 105

not e environment, 107

numeric argument, 93

\ onl ynot es, 95, 106
\onl ysl i des, 95, 106

\ openi ng, 107

outline letters, 107

over | ay environment, 107

Page Down, 93

\ PACGEREF, 104

\ pager ef , 104
paragraph-separate, 102
Payne, Jonathan, 91
PDP, 92

PDP-10, 91, 92
PDP-11, 92

period, 100

personal name, 97

pl ai n. t ex, 103
PostScript, 107

prefix command, 96

\ protect, 103, 105
\ ps, 107
punctuation, 103
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query, 97, 98, 105, 107
guoted-insert, 100, 101

rb-jones.|tr, 107

recursive edit, 104

Redo, 103

\ref, 104

regular expression, 102, 104, 107
renumber-slides, 95, 96, 106
RETurn, 97-99, 106

SAIL, 92
Sandewall, Erik, 91, 92
scan code, 93
Schopf, Rainer, 102
scoping, 92
self-insert-command, 100
set-variable, 99
SFTRANS, 92
Shertzer, Margaret, 101
show-LaTeX-labels, 95, 97, 104
Shrobe, Howard E., 91, 92
\'sl, 101
sl i de environment, 106
SITEX, 106
SLiTeX-begin-slide, 107
Solution Systems, 92
sort-lines, 93
space, 97, 98, 103
trailing, 103
visible, 105
Stallman, Richard M., 92
startup file, 95, 98, 103
Stowe, Harriet Beecher, 92
structured editor, 91

TECO, 92, 108

\TeX{} vs. \ TeX\ , 103
tex-mode, 93, 95

t ex- mode. el , 95

t exi ndex, 103
TeXinfo, 93, 94
texinfo-format-buffer, 93
TEXINPUTS, 98

TiB, 103

TOPS-10, 92

TOPS-20, 92, 108

Topsy, 92

touch typist, 93

undo, 95

undo facility, 93
universal-argument, 93
UNIX, 91, 92, 108
up-list, 96

update-LaTeX-labels, 95, 104, 105

variables, 105
VAX VMS, 91, 92, 108
\ver b, 105
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\ ver b*, 105
Vi, 92
von Bechtolsheim, Stephan, 100, 108

where-is, 94
word abbreviation, 103

\ X, 98, 103

X, 93
x-LaTeX-index-end, 104
x-LaTeX-index-start, 104
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