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Automatically generated tables of contents are a convenient side effect of many computerized document 
preparation systems. Of course, the style of a table of contents is highly dependent on the style of chapter 
and section headings and whether lists of figures and tables are included. This article describes one set of 
'QjX macros used to number chapters and sections and to produce tables of contents, lists of m e s ,  and 
lists of tables. While many users will prefer other formats than the one used here, macro writers may wish 
to adapt this package to other conventions. The technique used involves writing one or more auxiliary fles 
with \send feature as a document is formatted. These auxiliary ffles contain the information needed 
to produce a table of contents and lists of figures and tables. 

The structure of a document prepared with this package is specified with the following macros: 

0 \chapter itchapter t i t l e > >  starts a new numbered chapter with the indicated heading placed at 
the top of the next page and entered into the table of contents. This macro automatically capitalizes 
all letters in its argument. In the rare situations where lowercase letters are needed, the construct 

can be used to preserve capitalization. 

\saction <<section t i t l e > >  starts a new section with the indicated heading placed on the current 

page and entered into the table of contents. The heading is preceded by the chapter number and 
the section number separated by a period (e.g., the first section in the second chapter is labelled 
"2.1 Section Title"). No automatic capitalization of section titles is performed-the user should 
capitalize the first letter of each word. Section numbers are stored in macro \sectioncount. 

0 \mbsection i<eubsection t i t l e > >  starts a new subsection with the indicated heading placed 

on the current page and entered into the table of contents. Subsections are labelled with the 
chapter number, section number, and subsection number, all separated by periods. No automatic 
capitahation of subsection titles is performed. Subsection numbers are stored in \subsectioncount. 

0 Some documents require more than three levels of headings. The macro \subsub <<sub-subsection 
heading>> dows for additional levels. The specifled heading is placed on the current page and 
entered into the table of contents. However, sub-subsections are not automaticalIy numbered. If the 
user wants a number to appear with the title in the text or in the table of contents, he must include 

it explicitly in the argument to \subsub. 
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The macros \figure <<figure t i t l e > >  and \table <<table t i t l e > )  generate numbered figures 

and tables with the title centered in the current page. An appropriate entry is made in the list of 
figures or list of tables. Figures and tables are numbered relative to each chapter. Each is labelled 
with the chapter number and the figure or table number separated by a hyphen (e.g., the &st table 
in the second chapter is labelled 2-1). The number of the next figure to be generated is stored macro 
\f igurecount and that of the next table in macro \tablecount. 

\enddoc to end the document 

When processing a document in this format, optionally writes one or more 5les of input that 

can be processed later to generate a table of contents, list of figures, or list of tables. These auxiliary files 
are generated when the original input contains a call to the macro \enablecontents. This call must appear 
before the first macro that would generate a table of contents entry, i.e., before the first chapter. 

The default name for the table-of-contents file is CONTENTS. When the user wishes to use another flle, 
he can specify its name with the control sequence \contentsf i l e  C<f ilensme>3. Analogously, the control 
sequences \f iguresf i l e  C<f ilename>3 and \tablesf i l e  i<f  i lenme>3 govern the names of the 0les used 
for the lists of Qpres and tables. Defaults for the latter are FIGURES and TABLES. If any of the default names 
are changed, the appropriate macro calls must appear in the input before the call to \enablecontents. As 
with the names of all TE;X input files, these generated files have names with the extension ". TEX". This 
extension is automatically supplied, whether or not the default name is used. 

In order for pages to be properly numbered, the user must reserve an appropriate number of pages 
for the table of contents and lists of figures and tables and must, in addition, indicate where this space 
shouid be reserved. The macro \contentshere reserves space for the table of contents and for any lists of 
figares and of tables. The number of pages required for the table of contents is specsed with the control se- 
quence \numbercontentspages icnumber>3. There are analogous control sequences \number2 igurespages 
C<numbsr>3 and \numbertablespages <<number>3. The default numbers of pages are 1 for the table of 
contents and 0 for both the list of figures and the list of tables. Since the auxiliary files for the lists of 
5gures and tables are created only when the corresponding number of pages is nonnrero, any changes to these 
defaults must be made before the call to \enablecontents. When each auxiliary file is processed, an error 
message is issued if the actual number of pages generated does not match the estimate. 

The macros always produce a table of contents first and any list of flgures before a list of tables. 
Two or more of the lists can be printed on one page. With the macro calls \number2 igurespagesi-1) or 
\rmmbertablespagesC-i3, the user indicates respectively that the list of figures or list of tables is not to 

start on a new page. 

In general, the user must mn the TjijX processor separately to format the auxiliary file corresponding to 
each of these lists that appear in a particular paper: An exception occurs when two or more lists fit on a 
single page. In this case, the user must invoke '&X only for the first list on a page; lists that follow on the 
same page are processed automatically. 

These constructs are illustrated in Figure 1, which shows a portion of the 'QX input used to produce 
one document. The input for the two-page table of contents is stored in a e  MACROCON. TW, that for the list 
of figures in MACROFIG. TEX, and that for the list of tsbIes in MACROTAB. TEX. The lists of m r e s  and tables 
are printed on the same page. The TOPS-20 command 

formats the table of contents while the command 

was used to format both the list of figures and the list of tables. If the latter two lists did not appear on the 

same page, they would have been processed separately. . .. 
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Contents go in MACROCON.TEX 
L l s t  of Figures i n  MACROFIG.TW 
L i s t  of Tables In  YACROTAB.TW 
2 pages for  Table of Contents 
1 page for  L i s t  of Figures 
L i s t  of Tables on same page as Lis t  of Figures 
Produce a table  of 

Continue with r e s t  

contents 

of document 

Figure 1. Preparing the Table of Contents 

In rare cases, the table-of-contents l3e may require editing. This situation is most likely to occur when 
long titles are used or when macro calls occur within tableof-contents entries. Sometimes, e.g., when a 
nonstandard font is required in a table of contents entry, the user may 5nd it convenient to explicitly \send 
information to the table of contents or list of figures or list of tabbs flea. These macros use character output 
me 1 for the table of contents, me 2 for the list of ilgures, and iile 3 for the list of tables. 

The user who is unable to recover from a QX error received while processing a table-of-contents ffle 
should consult a 'Lp;X: wizard. 

The following macros provide chapter and section structure and cause the auxiliary l3es to be created. 
The auxiliary ffles also access these macros and assume them to be stored in a file called TUGCHAP. TBX. 

% Chapter, f igare ,  table. and table  of contents macros 
\input basic 

% b e g  and \ i f  zero from Appendix X 

\def\neg#li\setcount#l-\couat#l) 
\def\lfzero#1#2\else#3i\ifpos#li#33\elseibe~l 

\ifpos#li\~leg#l #33\elsei\neg#l #a333 
% Arguments t o  \ ifeq can be constants of counters 
\def \if eq#lWX3\else#4i\setcount9 # l  \adtcount9 by 4 2  

\ i f  zeroQi#33\elsei#433 

% Macro t o  advsnce pseudo-counters (I. e . , mscros defined t o  be integers 
% i n  order t o  bypass la's limited number of counters 
\def \adtco~ter#i#2i\setcoUnt9 #i \adrcou~te  by #2\xdef #ii\counte)3 

% End of Document 
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\def \enddoc€ 

\par\vf ill 

% Check If Figures aad Tables Lists on Same Page as TOC 
\if O\enableconQ \else< 

\if O\f igurespagesi % no LF 
\if O\tablespages<) % no L.F or LT 

\elsei % TOC, but LT 
\setcount9\tablespages 
\if pos9<3\elsei\ni tecon0itAinpnt \tables)) % LT on same page as TOC 

3 
3 

\else€ % LF 
\setcoutQ\f igurespsges 

\if posSi3 
\else€ 
\if O\f igurespagesC3 
\elsei\niteconOiTAinpat \f Igures31 % LF an same page as TOC 
3 

\setcount9\tablespages 

\if pos9O 
\else€ 

\if o\tablespages<3 

\elseC\writeconiitAirrput \tabLes33 % LT on sam page ai LF 
3 

3 
3 

I Close TOC files 
\closeconO\costentspages€Table of Contents1 
\closeconl\f IguxespagesiList of Figures3 
\closecao2\tableapages<List of Tables) 
\vfill\e j ect\end 

3 

% Chapters and sections 

% \chapnum prints right-justified chapter number 
\chi \chapnd1#2i\xdef \curchap€~3\aeve9\hbo1.€#1~\saw8\hboai~~\hskip 

l~d9\hskip-l~d8 #a> 
\eetcouat 0 1 I Page number 
\def\chapter#li 
\if ~ \ f l r s t p a g e ~ ~ \ e l a e i \ ~ i l l \ e ~ e c t 3  I Eject m l w s  this is the r i x s t  chap-ber 
\@el \f lrstpageG3 

\gdef\aectioncouatiO3 

\gdef \f lgurecounti13 
\gdef\tablecountil) 
\vbox to 16exi) 
\hboxi\bf \ ~ v c o u ~ e r \ c h a p t e r c ~ ~ ~ ~ t l \ c b a ~ C l .  3<\chaptercount. )\quad 

\uppercaseC#i33 
\niteconM\wkip 2-3 
\=I tec~OCtAitemincarrtB\bf tAchapnumC1. H\curchap3\quad\uppercase3 
\1rritecan0ii#l3tEtB\c0~~~tOtE3 
\vslcip 29x3 
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\dei\subsubtli 

\vskip 4ex 
\bre& 
\hbdl~<-\lt#i) 
\rrritecon0<TAltemincontB\save9\hbd1i\bfl 

iwd9tB\it3 
\rriteconOi#ltETEtB\c0l~~tOtE3 
\penalty1000 
\pskip lex 

3 

% Table of Contents 
% Mote: to amid inmediate evaluation of some macros, apd to be able t o  
% mite lines with unbalanced grouping characters to the table of contents 
% files, CTRL-A is used as a escape character C\) CTRL-B and CTRL-E are 
% used as grouping characters (left and right braces, respectively). 

macros for defining file names and estimated page counts 

\der \contentsf tle#li\gdef \contents€#l33 
\aef \f iguresfile#li\gdef \f igures<#l33 
\def\tablesfile#li\gdef\tablesi#i33 
\def\nambercontentspages#ii\gdef\content8p~es<#l33 
\def\numberflgarespeges#1i\gdef\fi~espagesi#l~> 

\def \numbertablespages#li\gdef \tablespagesi#l)> 
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% set defaults 
\contentsfileiCO#TENTB) 

\f iguresf ileiFIGURES3 
\tablesiile<'lABLE83 
\numbercontentspages(i) 
\numberf igurespages0 
\numbertablespagesiO3 

% Mumcon writes on contents file6 information needed to determinethe 
% page number on which the contents or list of figures or tables mhmld 
% start. It also makes table of contents entries for the contents, 

% and lists of figures or tablee. The first parameter is 0, I; or 2 
I to indicate which list is involved; the second is the number of 
% pages that list Is supposed to tske; the third is the title of the list. 
\def \n~on#i#a#3i 
\if 0#2i3 

\eleei 
\writeconOCtAatartpage 
i\countO3i\contentepages3.(\f igurespages3<\tablespage83<#1>>. 

\setcount% #2 

\ifpos9i 
\writecon#lifAstartpage 

, i\countO3i\contentspsges>i\f lgareepsges)i\tableq~es3C#i>3 
\writecon#litAsetcountO tAco~t0) 
\ ~ i t e c o n # l i t A x d e f t A s a v e s t a r t i t A e t ~ 3 ~  
\advcountO by #2 

3 
\else<> 
\writecanOC\vslclp 29x3 
\mitecaPOCtAitemhconii\bf #333CtAstart33 

3 
3 

\def \contentsherei 
\if ~\f irstpagei) \elsei \~i l l \eject)  I Eject unlerrs this is the f i rs t  pago 
\numcon0i\contentspage8~iCO~TE10TS~ 
\numconli\figurespages><LIST OF FIGURES) 
\numcon2i\tablespages3iLI8T OF TABLE83 
\def \f irstpageCT3 

> 

% Initialize a particular table of contents file (called from \enablec&rnte) 
% Parameter 1 Indicates aich list. parameter 2 I s  t i t l e  of list, 
% parameter 3 ie estimated number of pages, parameter 4 is file name on 
% which list is to be mitten 
\def \initcon#l#2#3#4< 

\if wso 
\else€ 
\if T\enablecon <\open#l=#4.TW 3 \else i3 
\setcount9 #3 

\irp~~oi 

\mi t e e d 1  (\input tugchap) 
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\nritecon#li\chcode' 001-03 

\rrltecon#ii\chcode'002~1~ 

\rrltecon#1~\chcode'005~23 

\ur itec on#l(tAinput tugtoc) 
\vritecon#l<tAdeftAtorget€X33> 

3 
\else0 
\writeconXlitMesdfngtBX3tE> 

1 
3 

\def\enableconiF> % flag indicates whether table of contents f i l e s  are enabled 

\dof\enablecontentsi 
\gdef\enableconiT> 
\inltcon0iC01TEWlS3\contentspages\contents 
\initconlUist of Figures3\f IgurespagesVigurrs 
\initcon2Uist of 'Iables3\tablespages\tables 

1 

% Cloee a table of contents file, mite code to check whether estfmoted 
I number of pages was correct 
\def\closeccm#l#2#3i 
\if 0#2i3 
\else i 
\setcount9 t 2  

\if poaQi 
\writecon#l(\vf ill\ej ect3 
\vr1tecon#l<tAsetcount9 tAaarestart) 
\urit9~0n#l<tAadvcoMtcot 9 by tAtuget3 
\urltecon#iitAaQrcount 9 by -tAcountQ3 
\nitecon#iitAsdvconnt 9 by -13 

\writecon#l<tAifzero 8 O tAalseCtAsendQi#3 Page getlmote Incorrrct>3> 
\wr itecon#l<\end> 

3 
\else<> 
3 

3 

% Figures and Tobles 

\def \f igtab#1#2#3#4< 

\vekip 3ex 
\xdef \tabnum<\chaptercormt-#3> 

\vbori\ctrline<#4 \tabnum\quad $2) 
\if T\enablocon ( 
\n itecon#l ~~Al teminc~tBtAchapn~ i l -  13i\tabnam)\quod#2tEtB\c~tota)3 

\else i) 
1 

\odvcounterC#SH 
\*skip sox 

3 
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The following macros, assumed to be stored in a file called WGTOC. TaX are required by the aaxiIiary 
mes. 

Table of contents macros 
\deY \leadi\leaders\hba t o  8ptCWil l .  \hf i l l> \hf l l l )  
\def \heading#li\V'box to 16exO\ctrllneC\bf #l>\wkip Per) 

Advance counter 8 by value in  counter 9 (used i n  calculating s tar t lng 
% page number 
\def \aUvelght# I i \setc~~~~t f l  #I \lfpos9i\advcount8 by -\cauat9>\elsei33' 

\def\startpage#i#2#3##5< % Compute page # there current list startm 
\setcount8 #I % # of f i r s t  page af ter  TOC, LF, LT 
\adtelghti#43 % - # of pages for LT 
\ i f  2#5i\setcount 7 #4 doing LT. check i f  not on net  page 

\neg7\ifpos?i\advcout8 by -i>\eLseO) 
\else.t\adveighti#33> % - # pages for  LF unless doing LT 
\ if  O#S(\adveight<#2)) \else<> % - # p a p s  for  TOC i f  doing TOC 
\ i f  1#5i\setcount 7 13 8 doing LF, check i f  not on net  page 

\neg7\ifpos?i\advcount8 by -l>\elsei>> \else<) 
\xdef \starti\count8) 
\advcouat 8 by -1 

3 

\saveO\hbox~lOOO) I Bet box 0 t o  a very lsrge page number t o  determine 

% msximum width 


