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Uvodnik

| PETR SOJKA I

Milé ¢tenarky a ¢tenari, TEXistky a TEXisté,

je mi potéSenim, ze se redakci Zpravodaje dari ziskavat odborné ¢lanky vy-
jadrujici poslani sdruzeni, tedy kvalitni typografii systémem TgX, zZe se stile
nastroje a technologie posunuji a muizete se o nich na strankach tohoto cisla
dozvédét, ze i nase mald komunita k nim prispivd nemalym dilem, a ze k nim
také mohu pridat par slov.

Clanky tohoto ¢&isla ukazuji, Ze sizeci systém TEX se ma stéle Gile k svétu,
spéje k dokonalosti, jeho technologie jsou Siroce pouzivany, stale adaptovany a
zdokonalovany, a upevnuje si pozici pevného bodu ve svété védeckého publikovani.

Kolaborativni prace na dokumentech vyrazné urychluje ucici kiivku pocitacové
typografie sazecim systémem TEX. Systém Overleaf toto umoznuje: ve sdileném
dlozisti v redlném case sizet dokumenty, sdilet plnou instalaci TEXu vcetné
historickych verzi distribuce TEXlive, nebo jen sdilet dokument s moznosti ho
pripominkovat. Jiz Sest miliona uzivatelt systém pouziva, a v prvnim ¢lanku ¢isla
o ném a jeho pouzit{ na Fakulté informatiky Masarykovy univerzity (FI MU)
pise Vitek Novotny. Jako dlouholety uzivatel systému ho mohu pro kolaborativni
editaci spolecnych clankt v BXTEXu jen doporucit. Doufam, ze jeho pouziti najdou
i Ctenafi tohoto cisla.

Cislo pokracuje ¢lankem shrnujicim pohledem Petra Olsdka vse potfebné
pro TEXového, e-TEXového, XfITEXového ¢i LuaTgXového programétora. Potési
vSechny, kteri chtéji mit na drovni TEXu vse pod kontrolou, a porozumét do
detailil vSem primitiviim, které jsou utajeny pod slupkou logického znackovani
TEXu ¢i ConTEXtu. Jako vedlejsi produkt ¢lanku vznikl styl sazby ¢lanku do
Zpravodaje v OPTEXu, tak snad se brzy dockdme dalsich ¢lankt v tomto formétu.

Autor TEXu po sedmi letech prosel 250, Karlem Berrym jiz predtfizenych,
chybovych reporti k TpXu a METAFONTu! Grand Wizard ve svém c¢lanku pripo-
mind svou neménnou filosofii vyvoje obou programu, komentuje je a informuje
o vystaveni Sekii odmén za nalezeni chyb. Jde o ¢astky v souctu v rfadu tisicu
dolart — tak velkd touha po dokonalosti se tu zrcadli, a tak slozité je psani
rozsédhlého software! Mame novou verzi obou programii, o jedno desetinné misto
blizsi k m resp. e. Snad je 957. chyba jiz posledni, odhaleni dalsich lze pripadné
¢ekat v roce 2029!

Se svymi celozivotnimi zkusenostmi z praxe ¢lena technické podpory Americké
matematické spolecnosti se déli Barbara Beeton v ¢lanku ,,Ladéni IATEXovych
souboru“. Navrzené postupy a ndastroje pro diagnostiku chyb uvita kazdy autor
netrividlnich dokumenti. Neni potfeba znovunalézat kolo!

—_
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Jazyk Markdown si ziskal mezi znackovacimi jazyky Siroké uziti zejména mezi
programétory pro svou kompaktnost. Balicek Markdown jiz pét let umoznuje
milovnikiim Markdownu a TEXovym magim piimou sazbu v I#TEXovém prostiedi.
Nové rozsiteni balicku umoziuje definovat témata, styly chovani, a jejich nastaveni
(snippety) aplikovatelné na ¢ésti textu. Jen houst!

S Vitkovym ¢lankem souvisi i dalsi ¢lanek dalstho studenta FI MU, Dominika
Rehaka. Navrhovand feseni umozni s typografickou kvalitou TEXu s vyuzitim
balicku Markdown sizet dokumenty vSech dokumentovych formati podporova-
nych konvertorem Pandoc. To mtze podporit kvalitni typografii systémem TEX
u Siroké palety autori pisicich v HIT'ML, v jednoduchych znackovacich jazycich
v jednoduchych textovych editorech, ¢i v méné zdatnych sazecich systémech
podporovanych programem Pandoc.

Miniknihy, povolené tahéky, leporela, skladacky vam pomuze vytvorit pre-
lozeny clanek Petera Wilsona. Toto jedenacté pokracovani Wilsonova seridlu
Zpravodajové ctyrcislo uzavird. Necht vam je tvorba vlastnich miniaturnich kni-
zek a cetba celého ¢isla potéSenim.

Letosni viny kovidu stale nepteji osobnimu setkani na kazdorocni valné hro-
madé. Diky pozménénym stanoviam se tedy po necelém roce po Novém roce
sejdeme online. Detaily budou vcas rozeslany elektronicky. Valnd hromada bude
volebni, budete si volit novy vybor. Hleddme dalsi nové, neunavené, nadsené
kandidaty do vyboru, kteri by nasi malou ceskoslovenskou TEXovou lodku tlacili
dalsi tii roky. Podobné, podélte se s ostatnimi o své projekty a napady nabidkou
prednasky pfi valné hromadé nebo ¢lanku do Zpravodaje. Piste ndm, prosim, na
adresu listu vyboru nebo mné osobné. Brzy na vidénou!

Summary: Introductory Word

Go forth and participate in (FI'UG to make the bright future of TEX & Friends
a reality! You can!

Masarykova univerzita, Fakulta informatiky, Botanickd 68a, 602 00 Brno
so0jka@ fi. muni. cz



Overleaf: Kolaborativni webovy editor KTEpXu

‘l Vit NovOoTNY I

Predseda TUGu oznadil kolaborativni webovy editor Overleaf za ,,jednu z nejdile-
zitéjsich zmén ve svété TEXu za posledni roky“ V c¢lanku predstavuji Overleaf a
jeho kliéové funkce z pohledu uzivatele a uvddim zmény planované do budoucna.

Klicova slova: textovy editor, Overleaf, IXTEX

Uvod

Overleaf je svobodny |1] webovy editor, ktery umoziuje snadnou spolupréci vice
autord na ETEXovych dokumentech a ktery predseda TuGu Boris Veytsman
oznacil za ,jednu z nejdulezitéjsich zmén ve svété TEXu za posledni roky* . Pro
¢leny GsTuGu mize byt Overleaf odpovédi na otdzku, kterou si Sdruzeni klade jiz
od roku 1991. Tehdy Old¥ich Ulrych v historicky prvnim ¢&isle Zpravodaje (tehdy
TEX bulletinu) popsal, co by mél spliiovat editor, ktery by umoznil , p¥ipravu
textl vSem v prijemném prostiedi® . Sdruzeni pro své ¢leny béhem néasledujicich
tf1 let vybralo [4] a zakoupilo [5] editor GgED od Pavla Sevecka. Cesta to ale byla
dlouhé a ukazala mimo jiné to, ze neexistuje shoda ani na pozadovanych funkcich
editoru @ ani na podpoie nesvobodného software, jako byl (sED .

V tomto ¢lanku nejprve stru¢né shrnuji historii Overleafu od jeho vzniku pred
deviti lety az po jeho souc¢asnou podobu. Nésledné popisuji vyznacné funkce Over-
leafu z pohledu uzivatele a spravce Overleafu na Fakulté informatiky Masarykovy
univerzity (F1 MU), kterd od roku 2018 plati komerén{ variantu! Overleafu pro
své studenty a zaméstnance . Na zévér uvadim chybéjici a chystanou funkcio-
nalitu Overleafu, ktera byla predmétem diskuze na TUGu 2021 béhem rozhovoru
s Johnem Hammersleyem , ktery je jednim ze zakladatela Overleafu.

Strucna historie Overleafu
Matematici John Hammersley a John Lees-Miller pracovali jako vyzkumnici u

britské spole¢nosti Ultra Global PRT, ktera vyvijela historicky prvni autonomni
taxi pro letisté London Heathrow. Oba potiebovali v ramci vyzkumu spolupracovat

1Komeréni variantu Overleafu vyzkousite na adrese https://overleaf.com/. Oproti self-
hostingu svobodné varianty muze usetfit pofizovaci, provozni a mzdové niklady. F1 MU letos
zaplatila 6 768 EUR za tisic Pro licenci, viz https://overleaf.com/user/subscription/plans|

w
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Obrazek 1: Uzivatelské rozhrani webového editoru Overleaf

na publikacich s kolegy z rtiznych obori, ale narazeli na jejich neznalost IMTEXu.
V roce 2012 proto vyvinuli webovou sluzbu WritelXTEX, kterd umoznovala vice
uzivatelim soucasné editovat a sdzet IMTEXové dokumenty. Nésledné zalozili
stejnojmennou firmu, kterd zastitovala dalsi vyvoj a monetizaci sluzby .

V roce 2014 doglo k pfejmenovani WriteIATXu na Overleaf? ve snaze upozadit
technickou stranku piipravy védeckych ¢lanku [9]. V roce 2017 firma WritelATEX
zakoupila konkurenc¢ni webovy editor Sharel&TEX a v roce 2018 doslo ke
slouceni obou sluzeb. V roce 2020 Overleaf uzivalo sest miliont uzivateld .

Overleaf dnes

Od svého vzniku v roce 2012 ziskal Overleaf mnoho uziteénych funkei. V této sekci
rozebirdm pét z nich, které povazuji z pohledu uzivatele za obzvlast vyznamné.
Na Obrazku 1 vidite zdkladni rozhrani Overleafu, na které se nésledné odkazuji.

Automaticka sazba

Po kazdé zméné IMTEXového dokumentu v levé ¢asti rozhrani dojde volitelné
k prekladu a aktualizaci ndhledu v pravé ¢asti rozhrani. Interné pouziva Overleaf
nastroj ITEXMk a podobného efektu docilite lokdlné piikazem latexmk -pvc.

2 Overleaf je anglicky termin pro obsah, ktery pokraduje na opacné strané listu.
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Obrézek 2: Vstupni hala Fakulty informatiky Masarykovy univerzity s plakitem
Grand Wizarda (nalevo) a poutacem na webovy editor Overleaf (napravo)

Tri zpusoby prace
Ve webovém editoru je mozné uzivat dva zpusoby prace: primé upravy zdrojového
kédu (Source) a graficky rezim (Rich Text). Prvni rezim se zaméfuje na pokrocilé
uzivatele a umoznuje i emulovat kldvesové zkratky a zakladni funkce editorid Vim
a Emacs. Druhy rezim se zaméfuje na uzivatele zvyklé pracovat s textovymi
procesory, jako jsou Microsoft Word, Apache LibreOffice a Dokumenty Google.
Pro nejpokrocilejsi uzivatele, ktefi chtéji vyuzivat svij oblibeny desktopovy
editor (napf. GgED), je urcené gitové premosténi . Diky nému mohou uzivatelé
psat dokumenty offline a ipravy posléze zverejnit piikazem git push.

Reprodukovatelny preklad

Od roku 2020 Overleaf umoznuje pro kazdy dokument zvlast uvést, pod jakou
verzi distribuce TEX Live se mé prekladat . To dava uzivatelim jistotu, Ze
jejich dokumenty si zachovaji svou podobu i do budoucna.

Technicky je prepinani mezi verzemi Tesené kontejnerovou virtualizaci néstro-
jem Docker. Administratori svobodné varianty Overleafu se tedy nemusi obavat,
ze by museli udrzovat nékolik soubéznych instalaci distribuce TEX Live. Pridani
nové verze distribuce zacind a kon¢i stazenim prislusného dockerového obrazu.

Dokumentace BETEXu

Firma WritelATEX zaméstnava experty na IXTEX, kteii pripravuji uzivatelskou
dokumentaci na adrese https://overleaf.com/learn. Tato dokumentace je
navzdory své pristupnosti pomérné obsahld a kromé Overleafu a ETEXu se vénuje


https://overleaf.com/learn

napr. i balickim, které experti pokladaji za uzitecné, a pokrocilejsim tématim,
jako jsou makroprogramovani, model box-penalty-glue a stroj LuaTgX.

Galerie Sablon, preprintové archivy a védecké Casopisy
Overleaf obsahuje galerii dokumentovych Sablon na adrese https://overleaf |
com/latex/templates. Uzivatelé mohou v galerii uverejnit libovolny KTEXovy
dokument pres tlac¢itko Submit v pravé horni ¢asti rozhrani, viz Obr. 1. FI MU
pouziva galerii ke zvefejnéni sablon svym studentim a zaméstnanctim, viz Obr. 2.
Overleaf od roku 2014 rozviji spolupraci s preprintovymi archivy a védeckymi
Casopisy. Pres tlac¢itko Submit je mozné dokument zaslat do ¢asopisi nakladatelstvi
Springer, AMS a dalsich. Editofi ¢asopisu mohou obsah dokumentu komentovat
a navrhovat zmény pres zdlozku Review v pravé horni ¢asti rozhrani.

Overleaf zitra

Na TUGu 2021 probéhl rozhovor s Johnem Hammersleyem, béhem kterého se
kromé stavebnic LEGO a vesmirného zavodu reSila i budoucnost Overleafu .

Plnohodnotny offline rezim

Jednou z vyznamnych vyhod gitového premosténi je moznost prace bez inter-
netového pripojeni. Tuto moznost by mél v budoucnosti podporovat i webovy
editor, prvni kroky k pridani podpory by mély probéhnout v roce 2022. To oceni
predevsim uzivatelé mobilnich zafizeni. Na stole je i priprava mobilni aplikace.

Podpora dalsich formata TEXu

Overleaf se zaméfuje na pripravu védeckych ¢lankd, kde je IMTEX bezesporu
dominantnim forméatem. Absence podpory pro dalsi TEXové formaty, jako jsou
plain TEX, ConTEXt nebo OPTEX, vsak uméle omezuje konkurenceschopnost
téchto formata. Pridani podpory pro dalsi formaty se vsak zatim neplanuje.

Podpora sdruzeni uzivatela TpXu

Sest milionti uzivatelit Overleafu zavisi na narodnich sdruzenich uzivateltt TEXu,
kterd poskytuji skoleni, uzivatelskou podporu a klicovou infrastrukturu, jako
jsou webova zrcadla balickového repozitafe CTAN. Frank Mittelbach navrhl, Ze
by Overleaf mél finan¢né podporovat sdruzeni uzivateli TEXu pro zachovani
udrzitelnosti ekosystému TEXu, coz je ve spolecném zajmu Overleafu a sdruzeni.
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Otevieny format pro reprodukovatelny preklad

Kontejnerova virtualizace pomoci Dockeru umoznuje Overleafu svazat jednotlivé
dokumenty s konkrétnimi verzemi distribuce TEX Live. To umoznuje reproduko-
vatelny preklad dokumentt, ale vyzaduje neprakticky velké dockerové obrazy.

Britsky TEXista Jonathan Fine predstavil projekt prenositelnych TEXovych

dokumenti (PTD) , které by kromé zdrojového textu a pridruzenych dat
obsahovaly i jednoznacné identifikdtory vSech dalsich soubort potfebnych pro
pfeklad.? Spolu s webovym rozhranim pro resoluci identifikitor by pak bylo
mozné rychle a reprodukovatelné nahlizet TEXové dokumenty nezavisle na Dockeru
a Overleafu. Fine o PTD také prednésel na letosni konferenci PackagingCon .
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Summary: Overleaf, Collaborative Online ETEX Editor

The president of TUG named the collaborative online editor Overleaf “one of the
several most important changes in the TEX world for the last years”. In this
article, I introduce Overleaf and describe its key functions and planned features.
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TEX in a Nutshell

| PETR OLSAK I

Nowadays, many users discover TEX through high-level formats that hide the com-
plexity of typesetting behind a facade of a friendly markup language. However,
all except the simplest of typesetting tasks require that the user can understand
what happens under the hood and knows how they can influence the algorithms
of TEX when needed.

In this article, the author introduces the foundations of most high-level TEX
formats, which will help the readers with their day-to-day work with TEX as
well as their more difficult typesetting tasks. The readers are first introduced
to the program TEX and its extensions. Then, they learn about the different
processors of TEX and their modes. Finally, the readers learn about the registers
and primitive commands of TEX as well as the macros of the plain TEX format.
The word of the day is brevity as the exposition spans less than forty pages: An
excellent reading material for an otherwise uneventful train ride!

The author has previously written three books about TEX, has developed
the OpTEX format, maintains a dozen package on the CTAN archive, and has
taught a university course about TEX for over twenty years.

Keywords: TgX, eTgX, pdfTEX, XgTgX, LuaTEX, microtypography, plain TEX

Pure TEX features are described here, no features provided by macro extensions.
Only the last section gives a summary of plain TEX macros.

The main goal of this document is brevity. So features are described only
roughly and sometimes inaccurately here. If you need to know more then you can
read free available books, for example TEX by topic or [TgXbook naruby. Try to
type texdoc texbytopic in your system.

The |OpTEX| manual supposes that the user already knows the basic principles
of TEX itself. If you are converting from I¥TEX to OpTEX for example! then you
may welcome a summary document that presents these basic principles because
ETEX manuals typically don’t distinguish between TEX features and features
specially implemented by I#TEX macros.

I would like to express my special thanks to Barbara Beeton who read my text
very carefully and suggested hundreds of language corrections and improvements
and also discovered many of my real mistakes. Thanks to her, my text is better.
But if there are any other mistakes then they are only mine and I’ll be pleased if
you send me a bug report in such case.

This article has been republished from |cTAN with minor changes and the addition of the
abstract with the permission of the author. Our changes do not alter the content of the article.
LCongratulations on your decision :-)

por: 10.5300/2021-1-4/9

NeJ
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Terminology

The main principle of TEX is that its input files can be a mix of the material
which could be printed and control sequences which give a setting for built-in
algorithms of TEX or give a special message to TEX what to do with the inputted
material.

Each control sequence (typically a word prefixed by a backslash) has its

meaning. There are four types of meanings of control sequences:
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the control sequence can be a register; this means it represents a variable which
is able to keep a value. There are primitive registers. Their values influence
behavior of built-in algorithms (e.g., \hsize, \parindent, \hyphenpenalty).
On the other hand declared registers are used by macros (e.g., \medskipamount
used in plain TEX or \ttindent used by OpTEX).

the control sequence can be a primitive command, which runs a built-in
algorithm (e.g., \def declares a macro, \halign runs the algorithm for tables,
\hbox creates a box in typesetting output).

the control sequence can be a character constant (declared by \chardef
or \mathchardef primitive command) or a font selector (declared by \font
primitive command).

the control sequence can be a macro. When it is read, it is replaced by
its replacement text in the input queue. If there are more macros in the
replacement text, all macros are replaced. This is called the expansion process
which ends when only printable text, primitive commands (listed in section,
registers (section , character constants, or font selectors remain.



Example. When TEX reads:
\def\TeX{T\kern-.1667em\lower.5ex\hbox{E}\kern-.125emX}

in a macro file, then the \def primitive command saves the information that \TeX
is a control sequence with meaning “macro”, the replacement text is declared
here, and it is a mix of a material to be typeset: T, E and X and primitive
commands \kern, \lower, \hbox with their parameters in given syntax. Each
primitive command has a declared syntax; for example, \kern must be followed
by a dimension specification in the format “decimal number followed by a unit”.
More about this primitive syntax is in sections and|13

When a control sequence \TeX with meaning “macro” occurs in the in-
put stream, then it is expanded to its replacement text, i.e. the sequence
of typesetting material and primitive commands. The \TeX macro expands
to T\kern-.1667em\lower.5ex\hbox{E}\kern -.125emX and the logo TEX is
printed as a result of this processing.

None of the control sequences have their definitive meaning. A control se-
quence could change its meaning by re-defining it as a new macro (using \def),
redeclaring it as an arbitrary object in TEX (using \let), etc. When you re-define
a primitive control sequence then the access to its value or built-in algorithm is
lost. This is a reason why OpTEX macros duplicate all primitive sequences (\hbox
and \_hbox) with the same meaning and use only “private” control sequences
(prefixed by _). So, a user can re-define \hbox without the loss of the primitive
command \_hbox.

2 Formats, engines

TEX is able to start without any macros preloaded in the so-called ini-TgX state
(the -ini option on the command line must be used). It already knows only
primitive registers and primitive commands at this state When ini-TEX reads
macro files then new control sequences are declared as macros, declared registers,
character constants or font selectors. The primitive command \dump saves the
binary image of the TEX memory (with newly declared control sequences) to the
format file (.fmt extension).

The original intention of existing format files was to prepare a collection of
macro declarations and register settings, to load default fonts, and to dump this
information to a file for later use. Such a collection typically declares macros for
the markup of documents and for typesetting design. This is the reason why we

Roughly speaking, if you know all these primitive objects (about 300 in classical TEX,
700 in LuaTgEX) and the syntax of all these primitive commands and all the built-in
algorithms, then you know all about TEX. But starting to produce ordinary documents
from this primitive level without macro support is nearly impossible.
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call these files format files: they give a format of documents on the output side
and declare markup rules for document source files.

When TgX is started without the -ini option, it tries to load a prepared
format file into its memory and to continue with reading more macros or a real
document (or both). The starting point is at the place where \dump was processed
during the ini-TEX state. If the format file is not specified explicitly (by -fmt
option on the command line) then TEX tries to read the format file with the
same name which is used for running TEX. For example tex document runs TgX,
it loads the format tex.fmt and reads the document.tex. Or latex document
runs TEX, it loads the format latex.fmt and reads the document.tex.

The tex.fmt is the format file dumped when plain TgX macmwere read,
and latex.fmt is the format file dumped when HTEX macros were read. This is
typically done when a TEX distribution is installed without any user intervention.
So, the user can run tex document or latex document without worry that these
typical format files exist.

From this point of view, IfTEX is nothing more than a format of TEX, i.e. a
collection of macro declarations and register settings.

A typical TEX distribution has four common TgXengines, i.e. programs. They
implement classical TEX algorithms with various extensions:

TEX — only classical TEX algorithms by Donald Knuth,

pdfTEX — an extension supporting PDF output directly and micro-
typographical features,

XATEX — an extension supporting Unicode and PDF output,

LuaTEX — an extension supporting Lua programming, Unicode, micro-
typographical features and PDF output.

Each of them is able to run in ini-TEX state or with a format file.
For example the command luatex -ini macros.ini starts LuaTgX at
ini-TEX state, reads the macros.ini file and the final \dump command is
supposed here to create a format macros.fmt. Then a user can use the
command luatex -fmt macros document to load macros.fmt and process
the document.tex. Or the command luatex document processes LuaTgX
with document.tex and with luatex.fmt which is a little extension of
plain TEX macros. Another example: lualatex document runs LuaTEX with
lualatex.fmt. It is a format with IATEX macros for LuaTEX engine. Final
example: optex document runs LuaTEX with optex.fmt which is a format with

OpTEX macros.

Plain TEX macros were made by Donald Knuth, the author of TEX. It is a set of basic
macros and settings which is used (more or less) as a subset of all other macro packages.
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3 Searching data

If TeX needs to read something from the file system (e.g. the primitive command
\input (file name) or \font (font selector)={file name) is used) then the rule
“first wins” is applied. TEX looks at the current directory first or somewhere
in the TEX installation second. The behavior in the second step depends on
the used TEX distribution. For example TEXlive programs are linked with a
kpathsea library and they do the following: Search for the given file in the current
directory, then in the ~/texmf tree (data are saved by the user here), then in the
texmf-local tree (data are saved by the system administrator here; they are not
removed when the TEX distribution is upgraded), then in texmf-var tree (data
are saved automatically by programs from the TEX distribution here), and then
in the texmf-dist tree (data from the TgXlive distribution). Each directory tree
can be divided into sub-trees: first level tex, fonts, doc, etc.; the second level is
divided by TEX engines or font types, etc.; more levels are typically organized to
keep clarity. New files in the current directory or in the ~/texmf tree are found
without doing anything more, but new files in other places have to be registered
by the texhash program (TEX distributions do this automatically during their
installation).

4 Processing the input

The lines from input files are first transformed by the tokenizer. It reads input
lines and generates a sequence of tokens. These are the main goals of the tokenizer:

It converts each control sequence to a single token characterized by its name.

Other input material is tokenized as “one token per character”.

A continuous sequence of multiple spaces is transformed into one space token.

The end of the line is transformed into a space token, so that paragraph text

can continue on the next input line and one space token is added between

the last word on the previous line and the first word on the next line.

e The comment character % is ignored and all the text after it to the end of
line is ignored too. No space is generated at the end of this line.

e Spaces from the begining of each line are ignored. Thus, you can use arbitrary
indentation in your source file without changing the result.

e Each empty line (or line with only spaces) is transformed to the token \par.

This token has primitive meaning: “finalize the current paragraph”. This

implies the general rule in TEX source files: paragraphs are terminated by

empty lines.

The behavior of the tokenizer is not definitive. The tokenizer works with
a table of category codes. Any change of category codes of characters (done
by the primitive command \catcode‘\ (character) = (code) ) influences tokenizer
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processing. For example, the verbatim environment is declared using setting all
characters to normal meaning.

By default, there are the following characters with special meaning. The
tokenizer converts them or sets them as special tokens used in syntactic rules in
TEX later. The corresponding category codes are mentioned here as an index of
the character.

e \, — starts completion of a control sequence by the tokenizer.

e {; and }, — open and close group or have special syntactic meaning. The
main syntactic rule is: each subsequence of tokens treated by macros or
primitive commands must have these pairs of tokens balanced. There is no
exception. The tokenizer treats them as special tokens with meaning “opening
character;” and “closing character,”.

e 1, — comment character, removed by the tokenizer, along with everything
that follows it on the line.

o $2, &y, #6, "7, _g, ~13 — tokenizer treats them as a special tokens with

7w

meaning: “math-mode selector;”, “table separator,”, “parameter prefix for
macrosg”, “superscript prefix in math,”, “subscript prefix in mathg”, “active
charactery3” (the active character ~ is defined as no-breakable space in all
typical formats).

e Letters and other characters are tokenized as “letter character;;” or “other

kb
character;,”.

If you need to print these special characters you can use \%, \&, \$, \# or \_.
These five control sequences are declared as “print this character” in all typical
TEX formats. Another possibility is to use a verbatim environment (it depends
on the used format). Last alternative: you can use \csstring\ (character) in
LuaTgX, because it has the primitive command \csstring which converts
\ (character) to (character) 5. The “active character;;” can be declared by
\catcode ‘\ (character) =13. Such a (character) behaves like a control sequence.
For example, you can define it by \def (character) {. ..} and use this (character)
as a macro. If the term (control sequence) is used in syntactical rules in this
document then it means a real control sequence or an active character. Each
control sequence is built by the tokenizer starting from \. Its name is a continuous
sequence of letters;; finalized by the first non-letter. Note that OpTEX sets _ as
letter;;, thus control sequence names can include this character. WTEX sets the @
as letter;; when reading styles and macro files. You can look to such files and you
will see many such characters inside private control sequence names declared by
IXTEX macros. If the first character after \, is a non-letter (i.e. (something) ,q11),
then the control sequence is finalized with only this character in its name. So
called one-character control sequence is created. Other control sequences are
multiletter control sequences. Spaces ;o after multi-letter control sequences are
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ignored, so the space can be used as a terminating character of the control
sequence. Other characters used immediately after a control sequence are not
ignored. So \TeX ! and \TeX! gives the same result: the control sequence \TeX
followed immediately by !45. The tokenizer’s output (a sequence of tokens) goes
to the expand processor and its output goes to the main processor of TEX. The
expand processor performs expansions of macros or a primitive command which
is working at the expand processor level. See a summary of such commands in
section The main processor performs assignment of registers, declares macros
by the \def primitive command, and runs all primitive commands at the main
processor level. Moreover, it creates the typesetting output as described in the
next section. The very important difference between TEX and other programs is
that there are no strings, only sequences of tokens. We can return to the example
\def\TeX{...} above in sectio The token \def is a control sequence with
meaning “declare a macro”. It gets the following token \TeX and declares it as a
macro with replacement text, which is the sequence of tokens:

1] (kern] [] |1 1] 18] 6] 7] [e] [} [\aower] [ 9] [] ] [vobox] (1] [E) ] [\kern
JHEEE kR

12 12 12 12 12 11 11 11

If you are thinking like TEX then you must forget the term “string” because
all texts in TEX are preprocessed by the tokenizer when input lines are read and
only sequences of tokens are manipulated inside TEX. The tokenizer converts two
=", characters followed by an ASCII uppercase letter to the Ctrl-letter ASCII
code. For example ~"M is Ctrl-M (carriage return). It converts two ~,~, followed
by two hexadecimal digits (0123456789abcdef) to a one-byte code, for example,
=704 is Ctrl-M too because it has code 13. Moreover the tokenizer of X+#TEX or

followed by six hexadecimal digits to one character with a given Unicode.

5 Vertical and horizontal modes

When the main processor creates the typesetting output, it alternates between
vertical and horizontal mode. It starts in vertical mode: all materials are put
vertically below in this mode. For example \hbox{a}\hbox{b}\hbox{c} creates
a above b above c in vertical mode. If something is incompatible with the vertical
mode principle — a special command working only in horizontal mode or a
character itself — then the main processor switches to horizontal mode: it opens
an unlimited horizontal data row for typesetting material and puts material
next to each other. For example \hbox{a}\hbox{b}\hbox{c} creates abc in
horizontal mode. When an empty line is scanned, the tokenizer creates a \par
token here and if the main processor is in horizontal mode, the \par command
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finalizes the paragraph. More exactly it returns to vertical mode, it breaks the
horizontal data row filled in previous horizontal mode to parts with the \hsize
width. These parts are completed as bozes and they are put one below another in
vertical mode. So, a paragraph of \hsize width is created. Repeatedly: if there
is something incompatible with the current vertical mode (typically a character),
then the horizontal mode is opened and all characters (and spaces between
them) are put to the horizontal data row. When an empty line is scanned, then
the \par command is started and the horizontal data row is broken into lines
of \hsize width and the next paragraph is completed. In vertical mode, the
material is accumulated in a vertical data column called the main vertical list. If
the height of this material is greater than \vsize then its part with maximum
\vsize height is completed as a page box and shipped to the output routine. A
programmer or designer can declare a design of pages using macros in the output
routine: header, footer, pagination, the position of the main page box, etc. The
output routine completes the main page box with other material declared in the
output routine and the result is shipped out as one page of the document. The
main processor continues in vertical mode with the rest of the unused material
in the main vertical list. Then it can switch to horizontal mode if a character
occurs, etc... The plain TEX macro \bye (or primitive command \en starts
the last \par command, finalizes the last paragraph (if any), completes the last
page box, sends it to the output routine, finalizes the last page in it, and TEX is
terminated. There are internal vertical mode and internal horizontal mode. They
are activated when the main processor is typesetting material inside \vbox{. ..}
or \hbox{. ..} primitive commands. More about boxes is in sections and
Understanding of switching between modes is very important for TEX users. There
are primitive commands which are context dependent on the current mode. For
example, the \par primitive command (generated by an empty line) does nothing
in vertical mode but it finalizes paragraph in horizontal mode and it causes an
error in math mode. Or the \kern primitive command creates a vertical space
in vertical mode or horizontal space in horizontal mode. The following primitive
commands used in vertical mode start horizontal mode: the first character of a
paragraph (most common situation) or \indent, \noindent, \hskip (and its
alternatives), \vrule and the plain TgX macro \1eavevmod When horizontal
mode is opened, an indentation of \parindent width is included. The exception
is only if horizontal mode is started by \noindent; then the paragraph has no
indentation. The following primitive commands used in horizontal mode finalize
the paragraph and return to vertical mode: \par, \vskip (and its alternatives),
\hrule, \end and the plain TEX macro \bye.

KTEX format re-defines this primitive control sequence \end to another meaning which
ollows the logic of INTEX’s markup rules.
The list is not exhaustive, but most important commands are mentioned.
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6 Groups in TEX

Each assignment to registers, declaration macros or font selecting is local in
groups. When the current group ends then the assignments made inside the
group are forgotten and the values in effect before this group was opened are
restored. The groups can be delimited by {; and }, pair or by \begingroup and
\endgroup primitive commands or by \bgroup and \egroup control sequences
declared by plain TEX. For example, plain TEX declares the macros \rm (selects
roman font), \bf (selects bold font) and \it (selects italics) and it initializes by
\rm font. A user can write:

The roman font is here {\it here is italics} and the
roman font continues.

Not only fonts but all registers are set locally inside a group. The macro designer
can declare a special environment with font selection and with more special
typographical parameters in groups. The following example tests understanding
of vertical and horizontal modes.

{\hsize=5cm This is the first paragraph which should be
formatted to 5\,cm width.}

But it is not true...

Why does the example above not create the paragraph with a 5 cm width? The
empty line (\par command) is placed after the group is finished, so the \hsize
parameter has its previous value at the time when _the paragraph is completed,
not the value 5 cm. The value of the \hsize registe w is used when the paragraph
is completed, not at the beginning of the paragraph. This is the reason why
macro programmers explicitly put a \par command into macros before the local
environment is finished by the end of the group. Our example should look like
this:

{\hsize=5cm This is the first ... to 5\,cm width.\par}

7 Box, kern, penalty, glue

You can look at one character, say the y. It is represented by three dimensions:
height (above baseline), depth (below baseline) and width. Suppose that there
are more characters printed in horizontal mode and completed as a line of a
paragraph. This line has its height equal to the maximum height of characters
inside it, it has the depth equal to maximum depth of all characters inside it and

and about twenty other registers which declare the paragraph design
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it has its width. Such a sequence of characters encapsulated as one typesetting
element with its height, depth and width is called a box. Boxes are placed next
to each other (from left to righ in horizontal mode or one below another in
vertical mode. The boxes can include individual characters or spaces or boxes.
The boxes can include more boxes. Paragraph lines are boxes. The page box
includes paragraph lines (boxes). The finalized page with a header, page box,
pagination, etc., is a box and it is shipped out to the PDF page. Understand-
ing boxes is necessary for macro programmers and designers. You can create
an individual box by the primitive command \hbox{ (horizontal material) } or
\vbox{ (vertical material) }. The (horizontal material) is completed in internal
horizontal mode and (vertical material) in internal vertical mode. Both cases
open a group, create the material in a specified mode and close the group, where
all settings are local. The (horizontal material) can include individual charac-
ters, boxes, horizontal glues or kerns. “Glue” is a special term for stretchable
or shrinkable and possibly breakable spaces and “kern” is a term used for fixed
nonbreakable spaces. The (vertical material) can include boxes, vertical glues
or kerns. No individual characters. If you put an individual character in vertical
mode (for example in a \vbox) then horizontal mode is opened. At the end of a
\vbo - or when the \par command is invoked, the opened paragraph is finished
(with current \hsize width) and the resulting lines are vertically placed inside
the \vbox. The completed boxes are unbreakable and they are treated as a single
object in the surrounding printed material. The line boxes of a paragraph have
the fixed width \hsize, so there must be something stretchable or shrinkable
in order to get the desired fixed width of lines. Typically the spaces between
words have this feature These spaces have declared their default size, their
stretchability and their shrinkability in the font metric data of the currently used
font. You can place such glue explicitly by the primitive command \hskip:

\hskip (default size) plus (stretchability) minus (shrinkability)
for example:
\hskip 10pt plusb5pt minus2.5pt

This example places the glue with 10 pt default size, stretchable to 15 p and
shrinkable to 7.5 pt as its minimal size. All glues in one line are stretched or
shrunk equally but with weights given from their stretchability /shrinkability

There is an exception for special languages.

°| before the \vbox group is closed

7| When the microtypographical feature \pdfadjustspacing is activated, then not only
spaces are stretchable and shrinkable but individual characters are slightly deformed (by
an invisible amount) too.

01Tt can be stretchable ad absurdum (more than 15pt) but with very considerable

badness calculated by TEX whenever glues are stretched or shrunk.
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values. You can do experiments of this feature if you say \hbox to (size){...}.
Then the \hbox is created with a given width. Probably, the glues inside this
\hbox must be stretched or shrunk. You can see in the log that the total bad-
ness is calculated, it represents the amount of a “force” used for all glue in-
cluded in such an \hbox. An infinitely stretchable (to an arbitrary positive
value) or shrinkable (to an arbitrary negative value) glue can exist. This glue
is stretched /shrunk and other glues with finite amounts of stretching or shrink-
ing keep their default size in such case. You can put infinitely stretchable/
shrinkable glue using the reserved unit £il in an \hskip command, for ex-
ample the command \hskip Opt plus 1fil means zero default size but in-
finitely stretchable. There is a shortcut for such glue: \hfil. When you type
\hbox to\hsize{\hfil (text)\hfil} then the (fext) is centered. But if the
(text) is wider than \hsize then TEX reports an overfull \hbox. If you
want to center a wide (text) too, you can use \hss instead of \hfil. The
\hss primitive command is equal to \hskip Opt plusifil minusifil. The
(text) printed by \hbox to\hsize{\hss (fext) \hss} is now centered in its ar-
bitrary size. A glue created with £ill stretchability or shrinkability (double
ell) is infinitely more stretchable or shrinkable than glues with only a £il unit.
So, glues with £ill are stretched or shrunk and glues with only fil in the
same box keep their default size. For example, a macro declares centering a
(text) by \hbox to\hsize{\hss (fext) \hss} and a user can create the (text)

in the form \hfill (real text). Then (real text) is printed flushed right be-
cause \hfill is a shortcut to \hskipOpt plus1fill and has greater priority
than glues with only a £il unit. Common usage is \hbox toOpt{ (text) \hss} or
\hbox toOpt{\hss (text) }. The box with zero width is created and the text over-
laps the adjacent text to the right (first example) or to the left (second example).
Plain TEX declares macros for these cases: \rlap{ (text) } or \1lap{ (text) }. The
last line of each paragraph is finalized by a glue of type \hfil by default. When
you write \hfill (object) in vertical mode ( (object) is something like a table,
image or whatever else in the box) then (object) is flushed right, because the
paragraph is started by the \hfill space but finalized only by \hfil space. If
you type \noindent\hfil (object) then the (object) is centered. And putting
only (object) places it to the left side because the common left side is the default
placement rule in vertical mode. The same principles that apply to horizontal
glues are also applicable to vertical modes where glues are created by \vskip
commands instead of \hskip commands. You can write \vbox to (size){...}
and do experiments. When the paragraph breaking algorithm decides about the
suitable breakpoints for creating lines with the desired width \hsize, then each
glue is a potentially breakable point. Each glue can be preceded by a penalty
value (created by the \penalty primitive) in the typical range —10000 to 10000.
The paragraph breaking algorithm gets a penalty if it decides to break line at
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the glue preceded by the given penalty value. If no penalty is declared for a
given glue, then it is the same as a penalty equal to zero The penalty value
10000 or more means “impossible to break”. A negative penalty means a bonus
for the paragraph breaking algorithm. The penalty —10000 or less means “you
must break here”. The paragraph breaking algorithm tries to find an optimum of
breakpoint positions concerning to all penalties, to all badnesses of all created
lines and to many more values not mentioned here in this brief document. The
analogous optimal breakpoint is found in vertical material when TEX breaks
it into pages. The concept “box, penalty, glue” with the optimum-fit breaking
algorithms makes TEX unique among many other typesetting software.

8 Syntactic rules

A primitive command can get its parameters written after it. These parameters
must suit syntactic rules given for each primitive command. Some parameters are
optional. E.g. \hskip (dimen) plus (stretchability) minus (shrinkability) means
that the parameter (dimen) must follow (it must suit syntactic rules for dimen-
sions, see section l then the optional parameter prefixed by keyword plus can
follow and then the optional parameter prefixed by minus can follow. We denote
the optional parameters by underline in this document.

Keywords (typically prefixes to some parameters) may have optional spaces
around them.

The explicit expressions of numbers (i.e. 75, "4B, ‘K; see section should
be terminated by one optional space which is not printed. This space can serve
as a termination character which says that “whole number is presented here; no
more digits are expected”.

If the syntactic rule mentions the pair {, } then these characters are not
definitive: other characters may be tokenized with this special meaning but it
is not common. The text between this pair must be balanced with respect to
this pair. For example the syntactic rule \message{ (text) } supposes that (text)
must not be ab{cd, but ab{c{}}d is allowed for instance.

By default, all parameters read by primitive commands are got from the
input stream, tokenized and fully expanded by the expand processor. But some-
times, when TEX reads parameters for a primitive command, the expand pro-
cessor is deactivated. We denote these parameters by red color. For example,

More precisely: the paragraph breaking algorithm or page breaking algorithm can
break horizontal list to lines (or vertical list to pages) at penalties (then it gets the given
penalty) or at glues (then the penalty is zero). The second case is possible only if no
penalty nor glue precedes. The item where the list is broken (penalty or glue), is discarded
and all immediatelly followed glues, penalties and kerns are discarded too. They are
called discardable items.
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\let (control sequence) = (token) means that these parameters processed by the
\let command are not expanded.

Whenever a syntactic rule mentions the = character (see the previous example
with the \let command), then this is the equal sign tokenized as a normal
character and it is optional. The syntactic rule allows to omit it. Optional spaces
are allowed around this equal sign.

The concept of the optional parameters of primitive commands (termi-
nated if something different from the keyword follows) may bring trouble if
a macro programmer forgets to terminate an incomplete parameter text by
the \relax command (\relax does nothing but it can terminate a list of
optional parameters of the previous command). Suppose, for example, that
\mycoolspace is defined by \def\mycoolspace{\penalty42\hskip2mm}. If
a user writes first\mycoolspace plus second then TEX reports the error
missing number, treated as zero in the position of s character and ap-
pends: <to be read again> s. A user who is unfamiliar with TEX primitive
commands and their parameters is totally lost. The correct definition is:
\def\mycoolspace{\penalty42\hskip2mm\relax}.

9 Principles of macros

Macros can be declared by the \def primitive command (or \edef, \gdef, \xdef
commands; see below). The syntax is \def (control sequence) {parameters) {
(replacement text) }. Here, the (parameters) are a sequence of formal parameters
of the declared macro written in the form #1, #2, etc. They must be numbered
from one and incremented by one. The maximum number of declared parameters
is nine. These parameters can be used in the (replacement text) . This specifies
the place where the real parameter is positioned when the macro is expanded.
For example:

\def\test #1{here is "#1".}

\test A % expands to: here is "A".
\def\swap #1#2{#2#1}
\swap AB % expands to: BA

\test {param} 7% expands to: here is "param'.
\swap A{param} % expands to: paramhA

Note that there are two possibilities of how to write real macro parameters
when a macro is in use. The parameter is one token by default but if there is
{ (something) } then the parameter is (something) . The braces here are delimiters
for the real parameter (no TEX group is opened/closed here). The example above
shows a declaration of unseparated parameters. The parameters were declared by
#1 or #1#2 with no text appended to such a declaration. But there is another
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possibility. Each formal parameter can have a text appended in its declaration, so
the general syntax of the declaration of formal parameters is #1 (textl) #2 (text2)
etc. If such (text) is appended then we say that the parameter is separated or
delimited by text. The same delimiter must be used when the macro is in use.
For example

\def\Test #1#2.#3 {first "#1", second "#2", third "#3"}
\Test ABC.DEF G 7, expands to: first "A", second "BC",

% third "DEF". The letter G follows

% after expansion.

In the example above the #1 parameter is unseparated (one token is read as a
real parameter if the syntax { (parameter) } is not used). The #2 parameter is
delimited by two dots and the #3 parameter is delimited by space. There may be
a (text0) immediately before #1 in the parameter declaration. This means that
the declared macro must be used with the same (text0) immediately appended.
If not, TEX reports the error. The general rule for declaring a macro with three
parameters is: \def (control sequence) (text0) #1 (textl) #2 (text2) #3 (text3) {
(replacement text) }. The rule “everything must be balanced” is applied to
separated parameters too. It means that \Test AB{C.DEF G}. H from the
example above reads B{C.DEF G} to the #2 parameter and the #3 parameter is
empty because the space (the delimiter of #3 parameter) immediately follows two
dots. The separated parameter can bring a potential problem if the user forgets
the delimiter or the delimiter is specified incorrectly. Then TEX reports an error.
This error is reported when the first \par is scanned as part of the parameter
(probably generated from an empty line). If you really want to scan as part of
the parameter more paragraphs including \par between them, then you can
use the \long prefix before \def. For example \long\def\scan#1\stop{...}
reads the parameter of the \scan macro up to the \stop control sequence,
and this parameter can include more paragraphs. If the delimiter is missing
when a \long defined macro is processed, then TEX reports an error at the
end of the file. When a real parameter of a macro is scanned then the expand
processor is deactivated. When the (replacement text) is processed then the
expand processor works normally. This means that if parameters are used in
the (replacement text), then they are expanded here. If a macro declaration is
used inside (replacement text) of another macro then the number of # must be
doubled for inner declaration. Example:

\def\defmacro#1#2{J,
\def#1##1 ##2 {##1 says: #1 ##2.})
}
\defmacro\hello{Hello} % \def\hello#1 #2 {#1 says: Hello #2.}
\defmacro\goodbye{Good bye}
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\hello Jane Eric % expands to: Jane says: Hello Eric.
\goodbye Eric John % expands to: Eric says: Good bye John.

The exact implementation of the feature above: when TEX reads macro body
(during \def, \edef, \gdef, \xdef) then each double #; is converted to single
#, and each (unconverted yet) single #, followed by a digit is converted to
an internal mark of future parameter. This mark is replaced by real prameter
when the defined macro is used. This rule of conversion of macro body has one
exception: \edef{...\the\toks...} keeps the toks content unexpanded and
without conversion of hashes. And there exists a reverse conversion from internal
marks to #,5 (number) and from #¢ to #,,#,5 when TEX writes macro body by
\meaning primitive. Note the % characters used in the \defmacro definition in
the exmample above. They mask the end of lines. If you don’t use them, then the
space tokens are included here (generated by the tokenizer at the end of each line).
The (replacement text) of \defmacro will be (space) \def#1...{...} (space) in
such a case. Each usage of \defmacro generates two unwanted spaces. It is not
a problem if \defmacro is used in the vertical mode because spaces are ignored
in this mode. But if \defmacro is used in horizontal mode then these spaces
are printed The macro declaration behaves as another assignment, so the
information about such a declaration is lost if it is used in a group and the group
is left. But you can use a \global prefix before \def or the primitive \gdef.
Then the assignment is global regardless of groups. When \def or \gdef is
processed then (replacement text) is read with the deactivated expand processor.
We have alternatives \edef (expanded def) and \xdef (global expanded def)
which read their (replacement text) expanded by the expand processor. The
summary of \def syntax is:

\def (control sequence) (parameters) { (replacement text)
\gdef (control sequence) (parameters) { (replacement text)
\edef (control sequence) (parameters) { (replacement text)
\xdef (control sequence) (parameters) { (replacement text)

}
¥
}

If you set \tracingmacros=2, you can see in the log file how the macros are
expanded.

10 Math modes

The $4 (math text) $5 specifies a math formula inside a line of the paragraph.
It processes the (math text) in a group and in internal math mode. The
$585 (math text) $5$5 generates a separate line with math formula(s). It pro-
cesses the (math text) in a group and in display math mode. The fonts in

More precisely, they are transformed into horizontal glues used between words.
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math mode are selected in a very specific manner which is independent of the
current text font. Six different math objects are automatically detected in math
mode: \mathord (normal material), \mathop (big operators), \mathbin (binary
operators), \mathrel (relations), \mathopen (open brackets), \mathclose (close
brackets), \mathpunct (punctuation). They can be processed in four styles
\displaystyle (default in the display mode), \textstyle (default in the
internal math mode), \scriptstyle (used for indexes or exponents, smaller
text) and \scriptscriptstyle (used in indexes of indexes, even smaller text).
The math typesetting algorithms were implemented in TEX by its author with
great care. All typographical traditions of math typesetting were taken into
account. There are three chapters about math typesetting in his TEXbook.
Moreover, there is the detailed appendix G containing the exact specification of
generating math formulae. This topic is unfortunately out of the scope of this
short text. There is a good a piece of news: all formats (including LTEX) take
the default TEX syntax for (math text). So, BTEX manuals or BTEX documents
serve a good source if you want to get to know the rules of math typesetting by
TEX. There is only one significant difference. Fractions are constructed at the
primitive level by the \over primitive: { (numerator) \over (denominator)} but
KTEX uses a macro \frac in the syntax \frac{ (numerator) }{ (denominator) }.
Plain TEX users (including the author of TEX) prefer the syntax which follows
the principle “how a human reads the formula”. On the other hand, the \frac
syntax is derived from machine languages. You can define the \frac macro by
\def\frac#i#2{{#1\over#23}} if you want.

11 Registers
There are four types of registers used in TEX:

o (Counters; their values are integer numbers. Counters are declared by
\newcount{rcgisteﬁ or they are primitive registers (\linepenalty for
example). TEX interprets primitive commands which represent an integer
from an internal table as counter type register too (examples: \catcode ‘A,
\lccode‘A).

e Dimen type; their values are dimensions. They are declared by \newdimen
(register) or they are primitive registers (\hsize, for example). TX interprets
primitive commands which represent a dimension value as dimen type register
too (example: \wdo0).

The declarators \newcount, \newdimen, \newskip and \newtoks are plain TEX
macros used in all known TEX formats. They provide (address) allocation and use the
\count (address), \dimen (address), \skip (address) and \toks (address) TEX registers.
The \countdef, \dimendef, \skipdef and \toksdef primitive commands are used
internally.
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o Glue type; their values are triples like in general \hskip parameters. They
can be declared by \newskip (register) or they are primitive registers
(\abovedisplayskip for example)

e Token lists; their values are sequences of tokens. They are declared by
\newtoks (register) or they are primitive registers (\everypar for example).

The following example shows how registers are declared, how a value is saved to
the register, and how to print the value of the register.

\newcount \mynumber

\newdimen \mydimen

\newskip \myskip

\newtoks \mytoks

\mynumber = 42

\mydimen = -13cm

\myskip 10mm plus 12mm minus1fil

\mytoks = {abCd ef}

To print these values use the primitive command "the":
\the\mynumber, \the\mydimen, \the\myskip, \the\mytoks.
\bye

This example prints: To print these values use the primitive command ”the”:
42, -369.88582pt, 28.45274pt plus 34.1433pt minus 1.0fil, abCd ef. Note that
the human readable dimensions are converted to typographical points (pt). The
general syntactic rule for storing values to registers is (register) = (value) where
the equal sign is optional and it can be surrounded by optional spaces. Syntactic
rules for each type of (value) depending on type of the register (i.e. (number),
(dimen) , (skip) and (toks)) follows.

e The (number) could be

1) a register of counter type;

2) a character constant declared by \chardef or \mathchardef primitive
command.

3) an integer decimal number (with optional + or - prefixed)

4) " (hexa number) where (hexa number) can include all digits and letters
ABCDEF ;

5) ? {octal number) where (octal num.) can include digits 01234567

6) ¢ (character) (the prefix is the reverse single quote ‘). It returns the code
of the (character). Examples: ‘A or one-character control sequence ‘\A).
Both examples represent the number 65. The Unicode of the character is
taken here if LuaTEX or XHIEX is used;

Very similar muglue type for math glues exists too but it is not described in this text.
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7) \numexpr (num. expression) The (num. expression) uses operators +,
-, * and / and brackets (, ) in normal sense. The operands are (number)s.
It is terminated by something incompatible with the syntactic rule of
(num. expression) or by \relax. The \relax (if it is used as a separator)
is removed. If the result is non-integer, then it is rounded (not truncated).

The rules 3)-6) can be terminated by one optional space.

e The (dimen) could be

1) a register of dimen type or counter type;

2) a decimal number with an optional decimal point (and optional + or -
prefixed) followed by (dimen unit). The (dimen unit) is pt (point or
mm or cm or in or bp (big point) or dd (Didot point) or pc (pica) or cc
(cicero) or sp (scaled point) or em (quad of current font) or ex (ex height
of current font) or a register of dimen type;

3) \dimexpr (dimen expression). The (dimen expression) uses operators +,
-, * and / and brackets (, ) in their normal sense. The operands of + and -
are (dimen)s, the operators of * or / are the pair (dimen) and (number)
(in this order). The (dimen expression) is terminated by something incom-
patible with the syntactic rule of (dimen expression) or by \relax. The
\relax (if it is used as a separator) is removed.

The rule 2) can be terminated by one optional space.

e The (skip) could be:

- a register of glue type or dimen type or counter type;

- (dimen) plus (generalized dimen) minus (generalized dimen). Here, the
(generalized dimen) is the same as (dimen), but normal (dimen unit) or
pseudo-unit £il or £i1l or £illl can be used.

e The (toks) could be

- (expandafters) { (text) }. The (expandafters) is typically a sequence of
\expandafter primitive commands (zero or more). The (text) is scanned
without expansion but the exception can be given by (expandafters) .

The main processor reads input tokens (from the output of activated or deac-
tivated expand processor) in two contexts: do something or read parameters.
By default it is in the context do something. When a primitive which allows
parameters is read, the main processor reads the parameters in the context read
parameters. Whenever the main processor reads a register in the context do
something it assumes that an assignment of a value to the register is declared
here. The following text (equal sign and (value)) is read in the context read

This is a feature of the eTEX extension. It is implemented in pdfTEX, X{IEX and
uaTEX.

1pt = 1/72.27in = 0.35mm; 1pc = 12pt; 1bp = 1/72in; 1dd = 1.07pt; lcc =

12dd; 1sp = 2719 pt = TEX accuracy.
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parameters. If the following text isn’t compliant to the appropriate syntactic
rule, TEX reports an error. Examples of register manipulations:

\newcount\mynumber \newdimen\mydimen \newdimen\myskip
\hsize = .7\hsize ¥ see the rule for <dimen>, unit

% could be a register
\hoffset = \dimexpr 10mm - (\parindent + 1in) \relax

% usage of \dimexpr

\myskip = 10pt plusi5pt minus 3pt
\mydimen = \myskip % the information

% "plus15pt minus 3pt" is lost
\mynumber = \mydimen % \mynumber = 10*2716 because

% \mydimen = 10%*2716 sp

Each dimension is saved internally as an integer multiple of the sp unit in TEX.
When we need a conversion (dimen) — (number), then simply the internal unit
sp is omitted. The summary of most commonly used primitive registers including
their default value given by plain TEX follows.

e \hsize=6.5in, \vsize=8.9in are paragraph width and page height.

e \hoffset=0pt, \voffset=0pt give left margin and top margin of the page.
They are calculated from the page origin which is defined by coordinates
\pdfvorigin=1in and \pdfhorigin=1in measured from left upper corner of
the page.

e \parindent=20pt is the indentation of the first line of each paragraph.

e \parfillskip=Opt plus 1fil is horizontal glue added to the last line of the
paragraph.

e \leftskip=0pt, \rightskip=0Opt. Glues added to each line in the paragraph
from the left and the right side. If the stretchability is declared here, then the
paragraph is ragged left /right.

e \parskip=0Opt plus 1pt is the vertical space between paragraphs.

e \baselineskip=12pt, \lineskiplimit=0pt, \lineskip=1pt.

The \baselineskip rule says: Two consecutive lines in the vertical list have
the baseline distance given by \baselineskip by default. The appropriate
real glue is inserted between the lines. But if this real glue (between boxes)
is less than \1ineskiplimit then \1lineskip is inserted between the boxes
instead.

e \topskip=10pt is the distance between the top of the page box and the
baseline of the first line.

e \linepenalty=10, \hyphenpenalty=50, \exhyphenpenalty=50,
\binoppenalty=700, \relpenalty=500, \clubpenalty=150,
\widowpenalty=150, \displaywidowpenalty=50, \brokenpenalty=100,
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\predisplaypenalty=10000, \postdisplaypenalty=0,
\interlinepenalty=0, \floatingpenalty=0, \outputpenalty=0.

These penalties apply to various places in the vertical or horizontal list. Most
important are \clubpenalty (inserted below the first line of a paragraph) and
\widowpenalty (inserted before the last line of a paragraph). Typographical
rules often demand us to set these registers to 10000 (no page break is allowed
here).

\looseness=0 allows us to create of a “suboptimal” paragraph. The
paragraph-building algorithm tries to build the paragraph with \looseness
lines more than the optimal solution. If the \tolerance does not have a
sufficiently large value then this setting is simply ignored. It is reset to zero
after each paragraph is completed.

\spaceskip=0pt, \xspaceskip=0pt. If non-negative they are used as glues
between words. Default values are read from the font metric data of the
current font.

\pretolerance=100, \tolerance=200, \emergencystretch=0pt
\doublehyphendemerits=10000, \finalhyphendemerits=5000,
\adjdemerits=10000, \hfuzz=0.1pt, \vfuzz=0.1pt are parameters for the
paragraph building algorithm (not described here in detail).
\hbadness=1000, \vbadness=1000. TEX reports a warning about badness on
the terminal and to the log file if it is greater than these values. The warning
has the form underfull \hbox or underfull \vbox. The value 100 means
that the plus limit for glues is reached.

\tracingonline=0, \tracingmacros=0, \tracingstats=0,
\tracingparagraphs=0, \tracingpages=0, \tracingoutput=0,
\tracinglostchars=1, \tracingcommands=0, \tracingrestores=0,
\tracingscantokens=0, \tracingifs=0, \tracinggroups=0,
\tracingassigns=0.

If these registers have positive values then TEX reports details about the
processing of built-in algorithms to the log file. If \tracingonline>0 then
the same output is shown on the terminal.

\showboxbreadth=5, \showboxdepth=3, \errorcontextlines=5. The
amount of information shown when boxes are traced to the log file or an error
is reported.

\language=0. TEX is able to load more hyphenation patterns for more lan-
guages. This register points to the index of currently used hyphenation
patterns. Zero means English.

\lefthyphenmin=2, \righthyphenmin=3. Maximum letters left or right in
hyphenated words.

e \defaulthyphenchar=*‘\-. This character is used when words are hyphenated.
e \globaldefs=0. If it is positive then all settings are global.
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e \hangafter=1, \hangindent=0Opt. If \hangindent is positive, then after
\hangafter lines all following lines are indented. Negative/positive values of
\hangindent or \hangafter applies indentation from left or right and from
the top or bottom of the paragraph. The \hangindent is set to 0 after each
paragraph.

e \mag=1000. Magnification factor of all used dimensions. The value 1000 means
1:1.

e \escapechar=‘\\ use this character in the \string primitive.

e \newlinechar=-1. If positive, this character is interpreted as the end of the
line when printing to the log or by the \write primitive command.

e \endlinechar=‘""M. This character is appended to the end of each input line.
The tokenizer converts it (the Ctrl-M character) to the space token.

e \time=now, \day=now, \month=now, \year=now. The values about current
time/date are set here when TEX starts to process the document. The \time
counts minutes after midnight.

e \prevdepth=* includes the depth of the last box in vertical mode.

e \prevgraph=+ includes the number of lines of the paragraph when \par
finishes.

e \overfullrule=5pt. A rectangle to this width is appended after each overfull
\hbox.

e \mathsurround=0pt is the space inserted around a formula in internal math
mode.

e \abovedisplayskip=12pt plus3pt minus9pt,
\abovedisplayshortskip=0Opt plus3pt,

\belowdisplayskip=12pt plus3pt minus9pt,
\belowdisplayshortskip=7pt plus3pt minus 4pt.

These spaces are inserted above and below a formula generated in math
display mode.

e \tabskip=0pt is used by the \halign primitive command for creating tables.

e \output={\plainoutputl}, \everypar={}, \everymath={}

\everydisplay={}, \everyhbox={} \everyvbox={} \everycr={%},
*\everyeof={}, \everyjob={}.
These token lists are processed when an algorithm of TEX reaches a corre-
sponding situations respectively: opens output routine, paragraph, internal
math mode, display math mode, \vbox, \hbox, is at the end of a line in a
table, at the end of an input file, or starts the job.

12 Expandable primitive commands

These commands are processed like macros, i.e. they expand to another sequence
of tokens. Notes about notation are in this and the following sections. If the
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documented command is from the eTEX extension (i.e. implemented in pdfTEX,
XATEX and LuaTgX) then one * is prefixed. If it is from the pdfTEX exten-
sion (implemented in X{TEX and LuaTEX too) then two ** are prefixed. If it

is a LuaTEX only command then three
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*** are prefixed.

\string (control sequence) expands to “the \escapechar” followed by the
name of the control sequence. “The \escapechar” means a character with
code equal to \escapechar or nothing if its value is out of range of character
codes. All characters of the output are “other characters;,”, only spaces (if
any exist) are kept as space tokens .

\escapechar.

*\detokenize (expandafters) { (text) } re-tokenizes all tokens in the text. Con-
trol sequences used in (text) are re-tokenized like the \string primitive,
spaces are tokens o, and all other tokens are set as “other characters;,”.
\the (register) expands to the value of the register. Examples appear in the
previous section. The output is tokenized like of \detokenize. The exception is
\the (tokens register) : the output is the value of the (tokens register) without
re-tokenizing and the expand processor does not expand this output in \edef,
\write, \message, etc., arguments.

\scantokens (expandafters) { (text) } re-tokenizes (text) using the actual tok-
enizer setting. The behavior is the same as when writing (fext) to a virtual
file and reading this file immediately.

***\scantextokens (expandafters) { (text) } resembles \scantokens but re-
moves problems with end-of-virtual-file.

\meaning (token) expands to the meaning of the (token) . The text is tokenized
like the \detokenize output.

\csname (text) \endcsname creates a control sequence with name (text). If
it is not already defined, then it gets the \relax meaning. For example
\csname TeX\endcsname is the same as \TeX. The (text) must be expandable
to characters only. Non-expandable control sequences (a primitive command
at the main processor level, a register, a character constant, a font selector) are
disallowed here. TEX reports the error missing \endcsname when this rule
isn’t compliant. Example: \csname foo:\the\mynumber\endcsname expands
to control sequence \foo:42 if the \mynumber is a register with the value
42. Another example: a macro programmer should implement a key/value
dictionary using this primitive:

\def\keyval #1 #2 {\expandafter\def\csname
dict:#1\endcsname{#2}}

\def\value #1 {\csname dict:#1\endcsname}

\keyval Peter 21 %, key=Peter, value=21, saved to



% the dictionary, it does
% \def\dict:Peter{21}
\value Peter 7, expands to \dict:Peter and then 21

e \expandafter (tokenl) (token 2)does the following transformation: (token 1)
(expanded token 2). The token processor will expand (token 1) after such a
transformation. The (ezpanded token 2) is only the first level of expansion.
For example, a macro is transformed to its (replacement text) but without
expansion of (replacement text) at this time. Or the \csname. . .\endcsname
pair creates a control sequence but does not expand it at this time. If
(token 2) is not expandable then \expandafter silently does nothing. The
example above (the \keyval macro) shows the usage of \expandafter. We
need not define \csname by \def; we want to define a \dict:key. The
\expandafter helps here. The (token 2) can be another \expandafter.
We can see \expandafter chains in many macro files. For example
\expandafter\A\expandafter\B\expandafter\C\D is processed as follows
\A \B \C (expanded)\D. The (expandafters) { (text)} syntax rule enables us
to prepare (text) by \expandafter(s). For example \detokenize{\macro}
expands t0 \15Mm15215C13T12015- But if you need to detokenize the (repl. text)
of the \macro then use \detokenize\expandafter{\macro}. Not only
\expandafters should be here. The expand processor does full expansion
here until an opening brace {; is found.
e The general rule for all \if* commands is (if condition) (true text)
\else (false texty \fi. The (if condition) evaluates and (true text) or
(false text) is skipped or processed depending on the result of (if condition) .
When the expand processor is skipping the text due to an \if* command, it
expands nothing in the skipped text. But it is noticing all control sequences
with meaning \if*, \else and \fi during skipping in order to skip correctly
all nested \if*...\else...\fi constructions. The following (if condition)s
are possible:
o \if (token 1) (token 2) is true if
a) both tokens are characters with the same Unicode (or ASCII code in
classical TEX) or

b) both tokens are control sequences (with arbitrary meaning but not “the
character”) or

¢) one token is a character, second is a control sequence equal to the character
(by \let) or

d) both tokens are control sequences, their meaning (set by \let) is the same
character code.

Example: you can say \let\test=a then \if\test a returns true.

o \ifx (token 1) (token 2) is true if the meanings of (token 1) and (token 2)
are the same.
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\ifnum (number 1) (relation) (number 2). The (relation) could be < or = or
>. It returns true if the comparison of the two numbers is true.

\ifodd (number) returns true if the (number) is odd.

\ifdim (dimen) (relation) (dimen) The (relation) could be < or = or >. It
returns true if the comparison of the two dimensions is true.

\iftrue returns constantly true, \iffalse returns constantly false.
\ifhmode, \ifvmode, \ifmmode — true if the current mode is horizontal,
vertical, math.

\ifinner returns true if the current mode is internal vertical, internal hori-
zontal or internal math mode.

\ifhbox (box number), \ifvbox (box number), \ifvoid (box num.) returns
true if the specified (box num.) represents \hbox, \vbox, void box respectively.
\ifcat (token 1) (token 2) is true if the category codes of (token 1) and
(token 2) are equal.

\ifeof (file number) is true if the file attached to the (file number) by the
\openin primitive does not exist, or the end of file was reached by the \read
primitive.

*\unless (if condition) negates the result of (if condition) before skipping
or processing the following text.

\ifcase (num.)(case 0) \or (case 1)..\or (case n)\else (else text) \fi. This
processes the branch given by (number). It processes (else text) (or nothing
if no (else text) is declared) when a branch with a given (number) does not
exist.

*\pdfstrcempd{ (string A) }{ (string B) } is —1 if (string A) < {string B), 0 if
they are equal or 1 otherwise. It is not implemented in LuaTgX.

\noexpand (token) . The expand processor does not expand the (token) if it
is expanding the text in \edef, \write, \message or similar lists.
*\unexpanded (expandafters) { (text) } returns (text) and applies \noexpand
to all tokens in the (text).

**\expanded{ (tokens) } expands (tokens) and reads these expanded (tokens)
again.

*\numexpr (num. expression), *\dimexpr (dimen expression). Documented
in the (dimen) and (number) syntax rules in section

\number (number) , \romannumeral (number) prints (number) in decimal dig-
its or as a roman numeral (with lowercase letters).

\topmark (last from previous page), \firstmark (first on current page),
\botmark (last on current page). They expand to the corresponding \mark
included in the current or previous page-box. Usable for implementing running
headers in the output routine.



e \fontname (font selector) expands to the file name ***(or font name) of the
font given by its (font selector). The \fontname\font expands to the file
name of the current font.

e \jobname expands to the name of the main file of this document (without
extension .tex).

e \input (file name) (space) (classical TEX), \input" (file name)" or \input{
(file name) } opens the given (file name) and starts to read input from it. If
the (file name) doesn’t exist then TEX tries again to open (file name) . tex.
If that doesn’t exist, TEX reports an error. The alternative syntax with "..."
or {...} allows having spaces in the file names.

e \endinput. The current line is the last line of the file being input. The file
is closed and reading continues from the place where \input of this file was
started. \endinput done in the main file causes future reading from the
terminal and a headache for the user.

e **\directlua { (text)} runs a Lua script given in (text).

13 Primitive commands at main processor level
Commands used for declaration of control sequences

o \def, \edef, \gdef, and \xdef were documented in section@

e \long is a prefix; it can be used before \def, \edef, \gdef, \xdef. The
declared macro accepts the control sequence \par in its parameters.

e ®\protected is a prefix; it can be used before \def, \edef, \gdef, \xdef.
The declared macro is not expanded by the expand processor in \write,
\message, \edef, etc., parameters.

e \outer is a prefix; it can be used before \def, \edef, \gdef, \xdef. The
declared macro must be used only when the main processor is in the context
do something or TEX reports an error.

e \global is a prefix; it can be used before any assignment (commands from
this subsection and (register) = (value) settings). The assignment is global
regardless of the current group.

e \chardef (cont. seq.)=(num.), \mathchardef (cont. seq.)=(num.) declares
a constant (number) . When the main processor is in the context do some-
thing and it gets a \chardef-ed control sequence, it prints the character
with Unicode (ASCII code) (number) to the typesetting output. If it gets a
\mathchardef-ed control sequence, it prints a math object (it works only in
math mode, not documented here).

e \countdef (control seq.)=(number) declares (control sequence) as an equiv-
alent to the \count (number) which is a register of counter type. The
(number) here means an address in the array of registers of counter type.
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The \countO is reserved for the page number. Macro programmers rarely
use direct addresses (1 to 9), more common is using the allocation macro
\newcount (control sequence) .

\dimendef, \skipdef, \muskipdef, \toksdef when they are followed by
(control sequence) = (num.) declare analogical equivalents to \dimen (num.),
\skip (number) , \muskip (number) and \toks (number). Usage of allocation
macros \newdimen, \newskip, \newmuskip, \newtoks are preferred.

\font (font selector) = (file name) (space) (size specification) declares the
(font sel.) of a font implemented in the (file name) .tfm. The (size spec.)
can be at (dimen) or scaled (factor). The (factor) equal to 1000 means 1:1.
A new syntax (supported by Unicode engines) is

\font (font sel.) =" (font name) : (font features) " (size specification)
\font (font sel.)="[(font file)]: {font features)" (size specification)

The (font file) is a file name without an .otf or .ttf extension. The
(font features) are font features prefixed by + or - and separated by a semi-
colon. The otfinfo -f (file name) .otf command (on command line) can
list them. LuaTEX supports alternative syntax: {...} instead of "...". For
example \font\test= {[texgyretermes-regular] :+onum;-liga}t ati2pt.
\let (control sequence) = (token) sets to the (control sequence) the same
meaning as (token) has. The (token) can be whatever, a character or a
control sequence.

\futurelet (control sequence) (token 1) (token 2) works in two steps. In the
first step it does \let (control sequence) = (token 2) and in the second step
(token 1) (token 2) is processed with activated token processor. Typically
(token 1) is a macro that needs to know the next token.

Commands for box manipulation
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\hbox{ (¢mds) } or \hbox to (dimen){ (cmds)} or \hbox spread (dimen){
(emds) } creates a box. The material inside this box is a (horizontal list)
generated by (c¢mds) in horizontal mode in a group. The width of the box is
the natural width of the (horizontal list) or (dimen) given by the to (dimen)
parameter or it is spread by the (dimen) given by the spread (dimen) pa-
rameter. The height of the box is the maximum of heights of all elements in
the (horizontal list) . The depth of the box is the maximum of depths of all
such elements. These elements are set on the common baseline (exceptions
can be given by \lower or \raise commands).

\vbox{ (¢mds) } or \vbox to (dimen){{cmds)} or \vbox spread (dimen){
(e¢mds) } creates a box. The material inside this box is a (vertical list) gen-
erated by (cmds) in vertical mode in a group. The height of the box is the
natural height of the (vertical list) (eventually modified by values from to



or spread parameters) without the depth of the last element. The depth of
the last element is set as the depth of the box. The width of the box is the
maximum of widths of elemens in the (vertical list). All elements are placed
at the common left margin of the box (exceptions can be given by \moveleft
or \moveright commands).

e \vtop{ (¢mds) } (with optional to or spread parameters) is the same as
\vbox, but the baseline of the resulting box goes through the baseline of the
first element in the (wvertical list) (note that \vbox has its baseline equal to
the baseline of the last element inside).

e \vcenter{ (¢mds)} (with optional to or spread parameters) is equal to
\vbox, but its math azis'|is exactly in the middle of the box. So its baseline
is appropriately shifted. The \vcenter can be used only in math modes but
given (cmds) are processed in vertical mode.

e \lower (dimen) (box), \raise (dimen) (box) move the (box) up or down
by the (dimen) in horizontal mode. \moveleft (dimen) (box), \moveright
(dimen) (boz) move the (boz) by the (dimen) in vertical mode.

o \setbox (box number)=(box). TEX has a set of box registers addressed by
(box number) and accessed via \box (box number) or alternatives described
below. The \setbox command saves the given (boz) to the register addressed
by (box number). Macro programmers use only 0 to 9 (box numbers)
directly. Other addresses to box registers should be allocated by the
\newbox (control sequence) macro. The (control sequence) is equivalent to a
(box number) , not to the box register itself. The \setbox command does an
assignment, so the \global prefix is needed if you want to use the saved box
outside the current group.

e \box (box number) returns the box from (box number) box register. Example:
you can do \setbox0O=\hbox{abc}. This \hbox isn’t printed but saved to the
register 0. At a different place you use \box0, which prints \hbox{abc}, or you
can do \setbox0= \hbox{cde\box0} which saves the \hbox{cde\hbox{abc}}
to the register 0.

e \copy (box number) returns the box from (box number) box register and
keeps the same box in this box register. Note that the \box (box number)
returns the box and empties the register (box number) immediately. If you
don’t want to empty the register, use \copy.

o \wd (box number) , \ht (box number), \dp (box number) . You can measure or
use the width, height and depth of a box saved in a register addressed by
(boz number) . Examples \mydimen=\htO0, \hbox to\wd0{...}. You can reset
the dimensions of a box saved in a register addressed by (box number). For

The math axis is a horizontal line which goes through centers of 4+ and — symbols.
ts distance from the baseline is declared in the math font metrics.
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example \setboxO=\hbox{abc} \wd0=0pt \box0 gives the same result as
\hbox toOpt{abc} but without the warning about overfull \hbox.

\unhbox (box number) , \unvbox (box num.) , \unhcopy (box num.) , \unvcopy
(box num.) do the same work as \box or \copy but they don’t return the whole
box but only its contents, i.e. the horizontal or vertical material. Example:
try to do \setboxO=\hbox{abc} and later \setbox0=\hbox{cde\unhbox0}
saves the \hbox{cdeabc} to the box register 0. The \unhbox and \unhcopy
commands return the \hbox contents and \unvbox, \unvcopy commands
return the \vbox contents. If incompatible contents are saved, then TEX
reports an error. You can test the type of saved contents by \ifhbox or
\ifvbox.

\vsplit (box number) to (dimen) breaks a column. The (vertical material)
saved in the box (box number) is broken into a first part of (dimen) height
and the rest remains in the box (box number). The broken part is saved
as a \vbox which is the result of this operation. For example, you can say
\newbox\col \setbox\col=\vbox{...} and later \setboxO=\vsplit\col
tobcm. The \box0 is a \vbox containing the first 5cm of saved material.
\lastbox returns the last box in the current vertical or horizontal material
and removes it.

Commands for rules (lines in the typesetting output) and patterns
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\hrule creates a horizontal line in the current vertical list. If it is used in hor-
izontal mode, it finishes the paragraph by \par first. \hrule width (dimen)
height (dimen) depth (dimen) creates (in general, with given parameters)
a full rectangle (something like a box, but it isn’t treated as the box)
with given dimensions. Default values are: “width” = width of outer \vbox,
“height” = 0.4 pt, “depth” = 0 pt.

\vrule creates a vertical line in the current horizontal list. If it is used in verti-
cal mode, it opens the horizontal mode first. \vrule width (dimen) height
(dimen) depth (dimen) creates (in general, with given parameters) a full
rectangle with given dimensions. Default values are: “width” = 0.4pt,
“height” = height of outer \hbox, “depth” = depth of outer \hbox.

The optional parameters of \hrule and \vrule can be specified in arbitrary
order and they can be specified more than once. In such a case, the rule “last
wins” is applied.

\leaders (rule) (glue) creates a glue (maybe shrinkable or stretchable) filled
by a full rectangle. The (rule) is \vrule or \hrule (maybe with its optional
parameters). If the (glue) is specified by an \hskip command (maybe with
its optional parameters) or by its alternatives \hss, \hfil, \hfill, then
the resulting glue is horizontal (can be used only in horizontal mode) and
its dimensions are: width derived from (glue), height plus depth derived




from (rule). If the (glue) is specified by a \vskip command (maybe with
its optional parameters) or by its alternatives \vss, \vfil, \vfill, then the
resulting glue is vertical (can be used only in vertical mode) and its dimensions
are: height derived from (glue), width derived from (rule), depth is zero.

o \leaders (box) (glue) creates a vertical or horizontal glue filled by a pattern
of repeated (box). The positions of boxes are calculated from the boundaries
of the outer box. It is used for the dots patterns in the table of contents.
\cleaders (box) (glue) does the same, but the pattern of boxes is centered
in the space derived by the (glue). Spaces between boxes are not inserted.
\xleaders (boz) (glue) does the same, but the spaces between boxes are
inserted equally.

More commands for creating something in typesetting output

e \par closes horizontal mode and finalizes a paragraph.

e \indent, \noindent. They leave vertical mode and open a paragraph
with/without paragraph indentation. If horizontal mode is current then
\indent inserts an empty box of \parindent width; \noindent does nothing.

e \hskip, \vskip. They insert a horizontal/vertical glue. Documented in sec-
tion

e \hfil \hfill, \hss, \vfil, \vfill, \vss are alternatives of \hskip, \vskip,
see section

e \hfilneg, \vfilneg are shortcuts for \hskip Opt plus-1fil and \vskip
Opt plus-1fil.

e \kern (dimen) puts unbreakable horizontal/vertical space depending on the
current mode.

e \penalty (number) puts the penalty (number) on the current horizontal/ver-
tical list.

e \char (number) prints the character with code (number). The “character itself”
does the same.

e \accent (number) (character) places an accent with code (number) above
the (character) .

e \,, is the control space. In horizontal mode, it inserts the space glue (like
normal space but without modification by the \spacefactor). In vertical
mode, it opens horizontal mode and puts the space. Note that normal space
does nothing in vertical mode.

e \discretionary{ (pre break) }{ (post break) }{ (no break)} works in hor-
izontal mode. It prints (no break) in normal cases but if there is a
line break then (pre break) is used before and (post break) after the
breaking point. German Zucker/Zuk-ker (sugar) can be implemented by
Zu\discretionary{k-}{k}{ck}er.
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e \- is equal to \discretionary{\char\hyphenchar (font) }{}{}. The
\hyphenchar (font) is used as a hyphenation character. It is set to
\defaulthyphenchar value when the font is loaded, but it can be changed.

e \/ does an italic correction. It puts a little space if the last character is slanted.

e \unpenalty, \unskip removes the last penalty/last glue from the current
horizontal /vertical list.

e \vadjust{ (¢mds) }. This works in horizontal mode. The (c¢mds) must create
a (vertical list) and \vadjust saves a pointer to this list into the current
horizontal list. When \par creates lines of the paragraph and distributes
them to a vertical list, each line with the pointer from \vadjust has the
corresponding (vertical listy immediately appended after this line.

e \insert (number) { (cmds) }. The (c¢mds) create a (vertical list) and \insert
saves a pointer to such a (vertical list) into the current list. The output routine
can work with such (vertical list)s. The footnotes or floating objects (tables,
figures) are implemented by the \insert primitive.

e \halign{ (decl.) \cr (row 1) \cr (row 2) \cr.. \cr (row n) \cr} creates a ta-
ble of boxes in vertical mode. The (declaration) declares one or more column
patterns separated by &,. The rows use the same character to separate the
items of the table in each row. The \halign works in two passes. First it
saves all items to boxes and the second pass performs \hbox to w for each
saved item, where w is the maximum width of items in each actual column.
Detailed documentation of \halign is out of scope of this manual. Only one
example follows: the macro \putabove puts #1 above #2 centered. The width
of the resulting box is equal to the maximum of widths of these two parame-
ters. The (declaration) \hfil##\hfil means that the items will be centered:
\def\putabove#1#2{\vbox{\halign{ \hfil##\hfil\cr#1\cr#2\cr}}}.

e \valign does the same as \halign but rows <+ columns. It is not commonly
used.

e \cr, \crcr, \span, \omit, \noalign{ (¢mds) } are primitives used by \halign
and \valign.

Commands for register calculations

e \advance (register) by (value) does (formally) (register)= (register)+ (value) .
The (register) is counter type or dimen type. The (value) is (number) or
(dimen) (depending on the type of (register)).

e \multiply (register) by (number) does (register)= (register)* (number) .

e \divide (register) by (number) does (register)= (register) / (number). If the
(register) is number type then the result is truncated.

e See *\numexpr and *\dimexpr, expandable primitives documented in sec-
tionsand
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Internal codes

\catcode (number) is category code of the character with (number) code.
Used by tokenizer.

\1lccode (number) is the lowercase alternative to \char (number) . If it is zero
then a lowercase alternative doesn’t exist (for example for punctuation). Used
by the \lowercase primitive and when breaking points are calculated from
hyphenation patterns.

\uccode (number) is the uppercase alternative to \char (number). If it is
zero, then the uppercase alternative doesn’t exist. Used by the \uppercase
primitive.

\lowercase (expandafters) { (text)} and \uppercase (expandafters) { (text) }
transform (text) to lowercase/uppercase using the current \lccode or
\uccode values. Returns transformed (text) where catcodes of tokens and
tokens of type (control sequence) are unchanged.

\sfcode (number) is the spacefactor code of the \char (number). The
\spacefactor register keeps (roughly speking) the \sfcode of the last
printed character. The glue between words is modified (roughly speaking)
by this \spacefactor. The value 1000 means factor 1:1 (no modification is
done). It is used for enlarging spaces after periods and other punctuation in
English texts

Commands for reading or writing text files

Note that the main input stream is controlled by \input and \endinput
expandable primitive commands documented in section

\openin (file number) = (file name) (space) (or \openin (file number) ={
(file name) }) opens the file named (file name) for reading and creates a file
descriptor connected to the (file number) If the file doesn’t exist nothing
happens but a macro programmer can test this case by \ifeof (file number).
\read (file number) to (control seq.) does \def (control seq.) { (repl. text)}
where the (replacement text) is the tokenized next line from the file declared
by \openin as (file number).

\openout (file number) = (file name) (space) (or \openout (file number) =
" (file name) ") opens the (file name) for writing and creates a file descriptor
connected to (file number). If the file already exists, then its contents are
removed.

This does not comply with other typographical traditions, so the \frenchspacing

macro which sets all \sfcodes to 1000 is used very often.

Note that (file number) is an address to the file descriptor. Macro program-

mers don’t use these addresses directly but by the \newread (control sequence) and

\newwrite (control sequence) allocation macros.
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\write (file number) { (text) } writes a line of (text) to the file declared by
\openout as (file number). But this isn’t done immediately. TEX does not
know the value of the current page when the \write command is processed
because the paragraph building and page building algorithms are processed
asynchronously. But a macro programmer typically needs to save current
page to the file in order to read it again and to create a Table of contents or
an Index. \write (file number) { (text) } saves (text) into memory and puts a
pointer to this memory into the typesetting output. When the page is shipped
out (by output routine), then all such pointers from this page are processed:
the (text) is expanded at this time and its expansion is saved to the file. If
(for example) the (text) includes \the\pageno then it is expanded to the
correct page number of this page.

\closein (file number), \closeout (file number) closes the open file. It is
done automatically when TEX terminates its job.

\immediate is a prefix. It can be used before \openout, \write and
\closeout in order to do the desired action immediately (without waiting for
the output routine).

Others primitive commands
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\relax does nothing. Used for terminating incomplete optional parameters,
for example.

\begingroup opens group, \endgroup closes group. The {; and }, do the
same but moreover, they are syntactic constructors for primitive commands
and math lists (in math mode). These two types of groups (declared by
mentioned commands or by mentioned characters) cannot be mixed, i.e.
\begingroup. ..} gives an error. Plain TEX declares \bgroup and \egroup
control sequences as equivalents to {; and },. They can be used instead of {;
and }, when we need to open/close a group, to create a math list, or when a
box is constructed. For example, \hbox\bgroup (text) \egroup is syntactically
correct.

\aftergroup (token) saves the (token) and puts it back in the input queue
immediately after the current group is closed. Then the expand processor
expands it (if it is expandable). More \aftergroups in one group create a
queue of (token)s used after the group is closed.

\afterassignment (token) saves the (token) and puts it back immediately
after a following assignment ( (register) = (value) , \def, etc.) is done.
\lastskip, \lastpenalty return the value of the last element in the current
horizontal or vertical list if it is a glue/penalty. It returns zero if the element
found is not the last.

\ignorespaces ignores spaces in horizontal mode until the next primitive
command occurs.



o \mark{ (text) } saves (texrt) to memory and puts a pointer to it in the typeset-
ting output. The (text) is used as expansion output of \firstmark, \topmark
and \botmark expansion primitives in the output routine.

e \parshape (number) (I1) (W1) (I2) (W2) ... (In) (Wn) enables to set ar-
bitrary shape of the paragraph. The (number) declares the amount of data:
the (number) pairs of (dimen)s follow. The i-th line of the paragraph is
shifted by (I7) to the right and its width is (W4). The \parshape data are
reset after each paragraph to zero values (normal paragraph).

e \special{ (text) } puts the message (text) into the typesetting output. It
behaves as a zero-dimension pointer to (text) and it can be read by printer
drivers. It is recommended to not use this old technology when PDF output
is created directly.

e \shipout (boz) outputs the (box) as one page. Used in the output routine.

e \end completes the last page and terminates the job.

e \dump dumps the memory image to a file named \ jobname . fmt and terminates

the job.

\patterns{ (data) } reads hyphenation patterns for the current \language.

\hyphenation{ (data) } reads hyphenation exceptions for current \language.

\message{ (text) } prints (text) on the terminal and to the log file.

\errmessage{ (text) } behaves like \message{ (text) } but TEX treats it as an

error.

e Job processing modes can be set by \scrollmode (don’t pause at er-
rors), \nonstopmode (don’t pause at errors or missing files), \batchmode
(\nonstopmode plus no output to the terminal). Default is \errorstopmode
(stop at errors).

e \inputlineno includes the number of the current line from current file being
input.

e \show (control seq.) , \showbox (box num.), \showlists, \showthe (register)
are tracing commands. TEX prints desired result on the terminal and to the
log file and pauses.

Commands specific for PDF output (available in pdfTEX, XH{TEX and
LuaTEX)

e \pdfliterald{ (text)} puts the (text) interpreted in a low level PDF language
to the typesetting output. All PDF constructs defined in the PDF specification
are allowed. The dimensions of the \pdfliteral object in the output are
considered zero. So, if (text) moves the current typesetting point then the
notion about its position from the TEX point of view differs from the real
position. A good practice is to close (text) to q...Q PDF commands. The
command \pdfliteral is typically used for generating graphics and for linear
transformation.
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\pdfcolorstack (number) (op){ (text) } (where (op) is push or pop or set)
behaves like \pdfliteral{ (text)} and it is used for color switchers. For
example when (fext) is 1 0 0 rg then the red color is selected. TEX sets the
color stack at the top of each page to the color stack opened at the bottom of
the previous page.

\pdfximage height (dimen) depth (dimen) width (dimen) page (number){
(file name) } loads the image from (file name) to the PDF output and returns
the number of such a data object in the \pdflastximage register. Allowed
formats are PDF, JPG, PNG. The image is not drawn at this moment. A
macro programmer can save \mypic=\pdflastximage and draw the image
by \pdfrefximage\mypic (maybe repeatedly). Data of the image are loaded
to the PDF output only once. The \pdfximage allows more parameters; see
pdfTEX documentation.

\pdfsetmatrix {(a) (b) (c) (d)} multiplies the current transformation ma-
trix (for linear transformations) by \matrix{ (a) & (c) \cr (b) & (d) }.
\pdfdest name{ (label) } (type) \relax declares a destination of a hyper-
link. The (label) must match with the (label) used in \pdfoutline or
\pdfstartlink. The (type) declares the behavior of the pdf viewer when the
hyperlink is used. For example, xyz means without changes of the current
zoom (if not specified). Other types should be fit, fith, fitv, fitb.
\pdfstartlink height (dimen) depth (dimen) (atiributes) goto name{
(label) } declares the beginning of a hyperlink. A text (will be sensitive on
mouse click) immediately follows and it is terminated by \pdfendlink. The
height and depth of the sensitive area and the (label) used in \pdfdest are
declared here. More parameters are allowed; see the pdfTEX documentation.
\pdfoutline goto name{ (label)} count (number) {(text)} creates one
item with (text) in PDF outlines. (label) must be used somewhere by
\pdfdest name{ (label)}. The (number) is the number of direct descentants
in the outlines tree.

\pdfinfo {(key) ((text))} saves to PDF the information which can be listed
by the command pdfinfo (file) .pdf on the command line for example. More
(key) ((text)) should be here. The (key) can be /Author, /Title, /Subject,
/Keywords, /Creator, /Producer, /CreationDate, /ModDate. The last two
keywords need a special format of the (text) value. All (text) values (including
(text) used in the \pdfoutline) must be ASCII encoded or they can use a
very special PDFunicode encoding.

\pdfcatalog enables us to set of a default behavior of the PDF viewer when
it starts.

\pdfsavepos saves an internal invisible point to the typesetting output. These
points are processed when the page is shipped out: the numeric registers
\pdflastxpos and \pdflastypos get values for the absolute position of this



invisible point (measured from the left upper corner of the page in sp units).
The macro programmer can follow \pdfsavepos by the \write command
and save these absolute positions to a text file which can be read in the next
run of TEX in order to get these absolute positions by macros.

Microtypographical extensions (available in pdfTEX, LuaTEX and not all of
them in XHTEX)

\pdffontexpand (font selector) (stretching) (shrinking) (step) declaresa
possibility to deform the characters from the font given by (font selector) .
This deformation is used when stretching or shrinking paragraph lines or doing
\hbox to{...} in general. I.e. not only glues are stretchable and shrinkable.
The numeric parameters are given in 1/1000 of the font size. (stretching) and
(shrinking) are the maximum allowed values. The stretching or shrinking are
not applied continuously but by the given (step). To activate this feature you
must set the \pdfadjustspacing numeric register to a positive value.
\efcode (font selector) (char. code)=(number) sets the degree of willigness
of given character to be deformed when \pdffontexpand is used. Default
value for all characters is 1000 and (number) /1000 gives the proportion
coefficient for stretching or shrinking of the character with respect to the
‘normal” deformation of characters with default value 1000.

\rpcode (font sel.) (char. code)=(number), \1pcode (font sel.) (char. code)=
(number) allows the declaration of hanging punctuation. Such punctuation is
slightly moved to the right margin (if \rpcode is declared and the character
is at the right margin) or to the left margin (for \1pcode by analogy). The
(number) gives the amount of such movement in 1/1000 of the font size. To
activate this feature you must set \pdfprotrudechars to a positive value (2
or more means a better algorithm).

\letterspacefont (control seq.) (font selector) (number) declares a new
font selector (control seq.) as a font given by the (font selector). Additional
space declared by (number) is added between each two characters when the
font is used. The (number) is 1/1000 of the font size. Unicode fonts support
an analogous letterspace= (number) font feature.

The following commands have the same syntax as \rpcode: \knbscode (added
space after the character), \stbscode (added stretchability of the glue after the
character), \shbscode (added shrinkability after the character), \knbccode
(added kern before the character), \knaccode (added kern after the character).
To activate this feature you must to set \pdfadjustinterwordglue to a
positive value. This feature is supported by pdfTEX only.

3

Commands used in math mode

\displaystyle, \textstyle, \scriptstyle, \scriptscriptstyle switch
to the specified style.
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e \mathord, \mathop, \mathbin, \mathrel, \mathopen, \mathclose, and
\mathpunct followed by { (math list) } create a math object of the given type.

o { (numerator) \over (denominator) } creates a fraction. The primitive com-
mands \atop (without fraction rule), \above (dimen) (fraction rule with
given thickness) should be used in the same manner. The commands
\atopwithdelims, \overwithdelims, \abovewithdelims allow us to specify
brackets around the generalized fraction.

o \left (delimiter) (formula) \right (delimiter) creates a (formula) and gives
(delimiter) s around it with an appropriate size (compatible with the size of
the formula). The (delimiter)s are typically brackets.

e *\middle (delimiter) can be used inside the (formula) surronded by \left,
\right. The given (delimiter) gets the same size as delimiters declared by
appropriate \left, \right.

e Exponents and scripts are typically at the right side of the preceding math
object. But if this object is a “big operator” (summation, integral) then expo-
nents and scripts are printed above and below this operator. The commands
\limits, \nolimits, \displaylimits used before exponents and scripts
constructors (77 and _g) declare an exception from this rule.

o $$ (formula) \eqno (mark) $$ puts the (mark) to the right margin as
\1lap{$ (mark) $}. Analogously, $$ (formula) \leqno (mark) $$ puts it to the
left margin.

14 Summary of plain TEX macros
Allocators

e \newcount, \newdimen, \newskip, \newmuskip, \newtoks followed by a
(control seq.) allocate a new register of the given type and set it as the
(control seq.). \newbox, \newread, \newwrite followed by a (control seq.)
allocate a new address to given data (to a box register or to a file descriptor)
and set it as the (control seq.). All these allocation macros are declared as
\outer in plain TgX, unfortunately. This brings problems when you need to
use them in skipped text or in macros (in (replacement text) for example).
Use \csname newdimen\endcsname \yoursequence in such cases.

e \newif (control seq.) sets the (control seq.) as a boolean variable. It must
begin with if; for example \newif\ifsomething. Then you can set values
by \somethingtrue or \somethingfalse and you can use this variable by
\ifsoemthing which behaves like other \if* primitive commands.

44



Vertical skips

\bigskip does \vskip by one line, \medskip does \vskip by one half of a line
and \smallskip does the vertical skip by one quarter of a line. The registers
\bigskipamount, \medskipamount and \smallskipamount are allocated for
this purpose.

\nointerlineskip ignores the \baselineskip rule for the following box in
the current vertical list. This box is appended immediately after the previous
box. \offinterlineskip ignores the \baselineskip rule for all following
boxes until the current group is closed.

All vertical glues at the top of the page inserted by \vskip are ignored. Macro
\vglue behaves like the \vskip primitive command but its glue is not ignored
at the top of the page.

Sometimes we must switch off the \baselineskip rule (for example by the
\offinterlineskip macro). This is common in tables. But we need to keep
the baseline distances equal. Then the \strut can be inserted on each line. It
is an invisible box with zero width and with height+depth=\baselineskip.
\normalbaselines sets the registers \baselineskip, \lineskip and
\lineskiplimit for vertical placement to default values given by the format.
The user can set other values for a while and then he/she can restore
\normalbaselines.

Penalties

\break puts penalty —10000, so a line/page break is forced here. \nobreak
puts penalty 10000, so a line/page break is disabled here. It should be
specified before a glue, which is “protected” by this penalty. \allowbreak
puts penalty 0; it allows breaking similar to a normal space.

\goodbreak puts penalty —500 in vertical mode, this is a “recommended”
point for a page break.

\filbreak breaks the page only if it is “almost full” or if a big object (that
doesn’t fit the current page) follows. The bottom of such a page is filled by a
vertical glue, i.e. the default typographical rule about equal positions of all
bottoms of common pages is broken here.

\eject puts penalty —10000 in the vertical list, i.e. it breaks the page.

Miscellaneous macros

\magstep (number) expands to a magnification factor 1.2 where z is the
given (number). This follows old typographical traditions that all sizes (of
fonts) are distinguished by factors 1, 1.2, 1.44, etc. For example, \magstep2
expands to 1440, because 1.22 = 1.44 and 1000 is factor 1:1 in TgX. The
\magstephalf macro expands to 1095 which corresponds to 1.2(1/2),
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\nonfrenchspacing sets special space factor codes (bigger spaces after peri-
ods, commas, semicolons, etc.). This follows English typographical traditions.
\frenchspacing sets all space factors as 1:1 (usable for non-English texts).

\endgraf is equivalent to \par; \bgroup and \egroup are equivalents to {;
and },.

\space expands to space, \empty is an empty macro and \null is an empty
\hbox{}.

\quad is horizontal space 1em (size of the font), \qquad is double \quad,
\enspace is kern 0.5em, \thinspace is kern 1/6em, and \negthinspace
makes kern —1/6 em.

\1oop (body 1) (if condition) (body 2) \repeat repeats (body 1) and (body 2)

in a loop until the (if condition) returns false. Then (body 2) is not processed
and the loop is finished.

\leavevmode opens a paragraph like \indent but it does nothing if the
horizontal mode is already in effect.

\line{ (text) } creates a box of line width (which is \hsize). \leftline,
\rightline, \centerline do the same as \line but (text) is shifted left /
right / is centered.

\rlap{ (text) } makes a box of zero size, the (text) is stuck out to the right.
\1lap{ (text) } does the same and the (text) is pushed left.

\ialign is equal to \halign but the values of the registers used by \halign
are set to default.

\hang starts the paragraph where all lines (except for the first) are indented
by \parindent.

e \texindent{ (mark)} starts a paragraph with \1lap{ (mark) }.
e \item{ (mark) } starts paragraph with \hang and \1lap{ (mark)}. Usable

for item lists. \itemitem{ (mark)} can be used for the second level of items.
\narrower sets wider margins for paragraphs (\parindent is appended to
both sides); i.e. the paragraphs are narrower.

\raggedright sets the paragraph shape with the ragged right margin.
\raggedbottom sets the page-setting shape with the ragged bottoms.

Floating objects
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\footnote{ (mark) }{ (text) } creates a footnote with given (mark) and
(text) .

\topinsert (object) \endinsert creates the (object) as a floating ob-
ject. Tt is printed at the top of the current page or on the next page.
\midinsert (object) \endinsert does the same as \topinsert but it tries if
the (object) fits on the current page. If it is true then it is printed to its
current position; no floating object is created.



Controlling of input, output

\obeyspaces sets the space as normal, i.e. it deactivates special treatment of
spaces by the tokenizer: more spaces will be more spaces and spaces at the
beginning of the line are not ignored.

\obeylines sets the end of each line as \par. Each line in the input is one
paragraph in the output.

\bye finalizes the last page (or last pages if more floating objects must be
printed) and terminates TEX job. The \end primitive command does the
same but without worrying about floating objects.

Macros used in math modes

Spaces in math mode are \, (thin space), \> (medium space) \; (thick space,
but still small), \! (negative thin space).

{ (above) \choose (below) } creates a combination number with brackets
around it.

\sqrt{ (math list) } creates the square root symbol with the (math list) under
it.

\root (n) \of{ (math list) } creates a general root symbol with the order of
the root (n).

\cases{ (case I)&(cond. I)\cr...\cr (case n) & (cond. n)} creates a list of
variants (preceded by a brace {) in math mode.

\matrix{ (a)&(b) ...&(e)\cr.. . \cr(u)&(v) ...&(2)} creates a matrix of
given values in math mode (without brackets around it). \pmatrix{ (data)}
does the same but with ().

$$\displaylines{ (formula 1) \cr...\cr (formula n)}$$

prints multiple (centered) formulae in display mode.

$$\eqalign{ (formula 1 left) & (formula 1 right)\cr...\cr (formula n left) &

(formula n right) }$$ prints multiple formulae aligned by & character in
display mode.

\egalignno behaves like \eqalign but a second & followed by a (mark)

can be in some lines. These lines place the (mark) in the right margin.
\legalignno does the same as \eqalignno but (mark) is put to the left
margin.
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TEX v kostce

Uzivatelé dnes objevuji TEX pres vysokourovinové forméty, které peclivé skryvaji
slozitost pocitacové sazby za fasddou privétivych znackovacich jazykt. Nicméné
kapotou a jak mohou algoritmy TEXu ovlivnit, pokud je to zrovna potieba.

Autor ve svém c¢lanku predstavuje zdklady, na kterych stoji vétsina dnesnich
TEXovych formatt a které ¢tenarim pomohou s kazdodenni praci v TEXu i se
zaludnéjsimi sazecskymi tkony. Ctenafi se nejprve seznami s programem TEX a
s jeho rozsifenimi. Nésledné se dozvi o procesorech TEXu a jejich rezimech. Na
zaver zjisti, jaké existuji registry a primitivy TEXu a jakd makra nabizi formét
plain TEX. Heslem dne je stru¢nost a autoriuv vyklad zabird pouze necelych 40
stran textu. Diky tomu se TEXovym mégem nebo magyni muzete stat béhem
jedné cesty vlakem!

Autor v minulosti napsal jiz t¥i knihy o TEXu, vyvinul format OpTEX, udrzuje
mnozstvi balickt na archivu CTAN a jiz vice nez dvacet let vyucuje vysokoskolsky
predmét o digitalni sazbé a TEXu.

Klicova slova: TEX, e TEX, pdfTEX, XHIEX, LuaTEX, mikrotypografie, plain TEX
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Upravy TEXu v roce 2021

‘l DoNALD KNUTH I

Clanek pojednévé o zménsch provedenych v roce 2021 ve zdrojovych souborech
TEXu, METAFONTu a pridruzenych programi.

Kli¢ova slova: TEX, METAFONT, tex.web, mf .web

Tentq_clanek prindsi pokracovani predchazejicich prispévka z let 2008
a 2014 [3]. Opét jsem nesmirné vdécny vsem, ktefi mé upozornili na mozné
chyby v jadrech TEXu a METAFONTu, a také bajeénému tymu expertd, vede-
nému Karlem Berrym, kteri peclivé prosli vSechna tato upozornéni a vyfiltrovali
z nich seznam téch, kterd opravdu vyzaduji pozornost. Podle naseho dlouhole-
tého planu jsem tento seznam dostal 31, prosince 2020.

Karl napsal samostatny prispévek [4] o své roli metafiltru. Jesté pripomenu,
ze kdyz jsem pred sedmi lety délal predchozi kolo tprav, musel jsem se vyporadat
s ,vice nez dvéma desitkami potencialné problémovymi misty* |\ Tentokrate
ten pocet byl pres 250!

V letech 2008 a 2014 doslo k drobnym tpravam TEXu i METAFONTuU a obéma
programum tak pribyla v ¢islu verze jedna cifra. Dobrou zpravou je, Ze tyto
dpravy jsou prakticky nepostiehnutelné. Nedd mi to a musim znovu citovat text
z protoZe odraz{ mou neménnou filosofii (viz )

Rejstrik knihy Digital Typography uvadi jedenéct stranek, na kterych je
zdiraznéno, ze je nutné, aby zdrojovy kdéd zustal stabilni, a ja naléham
na vSechny vyvojare TEXu a METAFONTu, aby tyto stranky kazdych par
let cetli. Kazdy objekt, ktery neni iplné trivialni, nemize byt optimalni,
v tom smyslu, Ze muze byt néjakym zpusobem vylepsen (pricemz stile
zustane neoptimélni). Proto vzdy existuje diivod zménit néco, co nenf
trivialni. Nicméné jedna ze zdkladnich vyhod TEXu je, Ze se neméni —
s vyjimkou oprav vaznych chyb, které se ale velmi pravdépodobné do-
tknou pouze nékolika archivnich dokumenti.

Uzivatelé si stale mohou byt jisti, ze jsem v tomto kole tprav nepokazil nic, co
predtim fungovalo. A kdo chce, mize si TEX a METAFONT aktualizovat. Kdo
nechce, nemusi.

7 anglického originalu [1] prelozil Jan Sustek.
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1. TEX verze 3.141592653

Pojdme se podivat na konkrétni detaily. Nova verze TEXu se od predchozi lisi
na péti ne iplné trividlnich mistech. Vétsinou se tpravy tykaji chybné naprogra-
movanych pokusi o zotaveni se z chyby.

Prvni dvé zvlistnosti objevil Xiaosa Zhang a oznamil to loni v 1été na tex.
stackexchange E . Nasel zaludnou kombinaci klaves, pii které lonsky TEX
umoznil uzivateli dostat se do \batchmode, zatimco déle reagoval pres terminal!
Déle zjistil, ze moznost po chybé editovat zdrojovy soubor (volba E v reakci na
chybové hldseni) byla nabizena i tehdy, kdy by neméla, a to v okamziku, kdy
zadny vstupni soubor nebyl nacitan.

Obé tyto chyby mohly zputsobit, ze TEX zhavaruje. Oboje tato vratka jsou
nyni jiz zaviena.

Jiné zvlastnosti si v8iml v roce 2017 Udo Wermuth. Zjistil, ze TEX muze
zdanlivé zamrznout pii trasovani, kdyz je aktivni \tracingparagraphs. Divod
byl, ze TEX nasel a oznamil chybu a toto zapsal do log souboru. Pak TEX tiSe
cekal, nez uzivatel zareaguje, pricemz si neuvédomil, ze chybova hldseni se na
termindl nevypisuji v dobé, kdy se trasuji odstavce. Nové TEX nezustane potichu.
Uzivatel uvidi chybové hlaseni a vyzvu k reakci.

Loni Udo narazil na zcela jiny druh chyby. Tato chyba neméla nic spolec-
ného s uzivatelovou interakci a teoreticky na ni mohli narazit i jini uzivatelé pti
néjakém ,skutecném* béhu TEXu v prubéhu poslednich 35 let (pochybuji ale o
tom). Predchozi verze TEXu nespravné umoziovaly, aby (replacement text) v de-
finici makra zacinal okamzité po #\bgroup, v rozporu s pravidlem jednoznacné
popsanym v TgXbooku [8] na strané 275.

Odted bude TEX dusledné postupovat podle tohoto pravidla. Pokud nékdo
diive napsal

1 \def\makro#1#\bgroup ahoj#1}
nyni obdrzi chybové hlaseni. Nové je tieba pro stejné fungovani napsat
> \def \makro#1\bgroup{ahoj#1\bgroup}

A konecné 22. fijna 2020 Bruno Le Floch popsal chybu, které se moznd
v budoucnu bude fikat! ,final bug in TEX“ Opét se tyka maker. Pfedpokladejme,
ze jsme v definici makra pouzili devét parametri #1 az #9. V tuto chvili uz
TEX dalsi parametr ve zbytku ¢ésti (parameter text) neocekavd, protoze devét
parametru je horni mez TEXu. Pokud nyni nespravné pouzijeme #, TEX ohlasi
chybu

3 ! You already have nine parameters.
a k ni prislusnou napovédu

4+I'm going to ignore the # sign you just used.

I P¥ekladatel se rozhodl uvedeny pojem ponechat v origindlnim znéni. (pozn. ptekl.)
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Népovéda fika pravdu. Ale odted bude napovéda definovat novou pravdu, a sice
ze TEX bude ignorovat také token, ktery néasleduje za nespravnym #. Ted uz se
nespravny token nedostane dale do zpracovani a nezptisobi dalsi problémy.

Vsech pét uvedenych chyb si vyslouzilo Sek na 327,68 dolard (0x$80.00)
v Bank of San Serriffe , protoze uzivatelé poukédzali na zavazné (i kdyz velmi
vzacné se vyskytujic) nedostatky v implementaci TEXu. Kromé nich je v TEXu
verze 3.141592653 zapracovano mnozstvi relativné malych oprav. Napriklad pred-
chozi verze TEXu mohly zamotat log soubor pfi nastaveném \newlinechar="p.

Kvli konzistenci se zménil také Plain TEX. Nyni je zaruceno, ze \muskip255
a \toks255 jsou jen pomocné registry, které se nikdy nealokuji pfes \newmuskip
a \newtoks. V nové verzi mé \fmtversion hodnotu 3.1415926535.

Ty méné trivialni z uvedenych zmén jsou uvedeny v aktualizaci knihy TEX:
The Program [10], ktera je nyni online ve formatu PDF na stréance , a v sou-
boru errata.tex. Také jsou uvedeny v souborech errorlog.tex, tex82.bug a
plain.tex. Ale tplnd pravda je, jako vzdy, pouze v aktualizovaném hlavnim
zdrojovém souboru tex.web. VSech pét téchto klicovych souborii i nadale bude
k dispozici online v adresaii systems/knuth/dist v archivu CTAN \\

Seznam vsech chyb TEXu vznikl v roce 1978 a jeho prvnich 14 let je doku-
mentovano v 7 kapitoly 10 a 11. Dalsich par let je pokryto v 7 kapitola 34,
konce chybou 933 datovanou 10. bfezna 1995 a objevenou Peterem Breitenlohne-
rem. No a aktualné posledni chyba 957 mozna nakonec bude ta tplné posledni.
Kdo vi.

Kdyz jsem provadél aktudlni upravy, byla radost vidét, jak to s pfistupem
pomoci dokumentovaného programovani vsechno slo jednoduse. Tento kompli-
kovany program byl napsan pfed 40 lety a i nyni je mozné dostat se do jeho
nejtemnéjSich mist bez problémi, stac¢i se pouze zacist do a pouzit jeho
rejstiiky a minirejstiiky. Nemtzu si pomoct, vétsinu tspéchu TpXu pripisuji
pravé faktu, ze byl napsan pomoci dokumentovaného programovani.

2. METAFONT verze 2.71828182

A co kamarad TEXu? Uz jsem si skoro myslel, ze ¢islo verze METAFONTu zlistane
2.7182818, protoze vystupy nové aktualizovaného programu se nelis{ od vystupt
predchozi verze, az na néjaké triviadlni detaily. Naptiklad néktera chybova hlaseni
se trochu zménila.

Nicméné vyse uvedené dvé chyby TEXu objevené Xiaosou Zhangem se ty-
kaji také METAFONTu. Nyni véiim, ze ,final bug in METAFONT* byl nalezen
3. cervence 2020 v , prestoze se ve skutecnosti tato chyba tykala TEXu.
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3. Pridruzené programy

Také u vice nez desitky pribuznych programu jsem udélal drobné zmény v je-
jich hlavnich web souborech, zejména jsem opravil preklepy, pridal jsem oxford-
ské carky a udélal jsem soubory mezi sebou vice konzistentni. V programech
TANGLE a WEAVE nasli dvé nenapadné chyby Doug McKenna a David Fuchs,
pri¢emz téchto chyb si nikdo nevs§iml od zac¢atku 80. let!

Pro prehlednost uvadim seznam vSech web souboru, za které jsem zodpo-
védny:

soubor aktudlni verze datum

dvitype.web 3.6 prosinec 1995

gftodvi.web 3.0 fijen 1989
gftopk.web 24 leden 2014
gftype.web 3.1 brezen 1991
nf .web 2.71828182 leden 2021
mft.web 2.1 leden 2021
pltotf.web 3.6 leden 2014
pooltype.web 3.0 zari 1989
tangle.web 4.6 leden 2021
tex.web 3.141592653  leden 2021
tftopl.web 3.3 leden 2014
vitovp.web 1.4 leden 2014
vptovf .web 1.6 leden 2014
weave.web 4.5 leden 2021

4. Typografické a dalsi chyby

Dosud jsme se zabyvali chybami, které se vyskytovaly v jednotlivych programech.
Ale ¢tendri samoziejmé hlasili také problémovi_mista v dokumentaci — ta se ve
skutecnosti opravuji nejhtte. The TEXbook [8] byl pod intenzivni kontrolou
Ctenaiu po témér CtyTicet let. A ¢tendafi z celého svéta neustale posilali naméty,

Nejvétsi zmény TgXbooku se tykaly detailt vkladani vyplinka do matema-
tickych vzorct. Mij puvodni rozbor pomoci ,vnitinich atomu® se ukazal zcela
chybny. Ocividné si toho ale nikdo nevsiml az do prosince 2018, kdy Sophie
Alpert poukézala na vyrazné nesoulady v Dodatku G. Nékolik stranek textu se
muselo prepsat a jsem samoziejmé rad, ze uvedené detaily jsou nyni popsany
Spravné.

Dalsi vyznamné zmény se tykaly zpresnéni popisu syntaxe piikazu souvise-
jicich s délenim slov. Hodné zmén se udélalo také v rejstiiku. Dohromady se
zmény tykaly 93 ze 483 stran TEpXbooku, tj. zhruba 19 % stran.
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Jesté vice zmén potkalo The METAFONTbook — dokonce 128 z 361 stran,
tj. zhruba 35 % stran. Preklep se objevil i v rejstifku! Hlavn{ dva pfispévatelé do
tohoto seznamu chyb, Hu Yajie a Udo Wermuth, zcela jisté patii mezi nejlepsi
korektory na svété. Konkrétné Yajie kromé mnoha vzajemné ortogonalnich zpu-
sobu vylepSeni knihy také pomadahal se zjednodusenim formalni syntaxe vyrazu
v METAFONTu.

5. Vyrocéi Computers & Typesetting

Jeden z vyznamnych dni mého zivota nastal 21. kvétna 1986, kdyz vydavatelstvi
Addison-Wesley uspotradalo celodenni udalost v Bostonském pocitacovém
muzeu, aby oslavilo_dokonc¢eni TEXu a METAFONTu. Bylo to poprvé, co jsem
uvidél své knihy teré doslova byly jesté horké. A muj nejpri-
jemnéjsi zazitek z toho dne byl, kdyz spoluzakladatel tohoto vydavatelstvi Mel
Cummings drzel téchto pét knih v ruce, pricemz neskryval svou spokojenost a
hrdost. Mel totiz cely zivot stravil v tiskarském primyslu a vytvarel technické
knihy nejvyssi kvality — proto jsem byl potésen, kdyz jsem vidél jeho nadseni.

Kdyz jsem si nyni znovu procital kazdou z 2668 stran téchto knih, neustéle
jsem citil hrdost, Ze jsem mohl byt soucasti tohoto mimorddného spolecného
pocinu, zejména ted, kdyz tyto knihy dosdhly nového vrcholu dokonalosti. Zda
se férové Tict, Ze tyto knihy tvori dulezity milnik v historii typografie, protoze
samy popisuji vSechny detaily vypocti pouzitych pri jejich sazbé. ,Kdyby se
kopie téchto knih poslaly na Mars, byli by podle nich Martani schopni sestavit
posloupnost nul a jednicek, podle kterych se ty knihy vytiskly.

Proto jsem nesmirné potésen, ze mohu oznamit, ze vydavatelstvi Addison-
-Wesley prave vydalo jako ,,35th Jubilee Edition“ zcela nové vytisky svazku A, B,
C a D, v nichz jsou zapracovany vsechny dpravy provedené k tnoru 2021. Ko-
necné vechna ,i“ maji spravné tecku a vSechna ,t“ maji spravné pricku! (Vytisk
svazku E z roku 2017 ztistal nezménén.)

6. Zavér

Celé rodina programu kolem TEXu se stéle zda byt zdrava a krasné a neustéle se
priblizuje k tiplné dokonalosti. Je prakticky nulova Sance, ze by néjaky dokument
vytvoreny predchozimi verzemi TEXu nebo METAFONTu byl ovlivnén aktualné
provedenymi zménami. A porad existuje mnozstvi dobrovolniki, ktefi k tomuto
uspéchu prispivaji.

Pripravte se na Upravy TEXu v roce 20297
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Summary: The TgX Tuneup of 2021
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Ladéni BTEXovych soubort

‘l BARBARA BEETON I

Kazdy uzivatel X TEXu se alespon jednou béhem své préce setkal s problémem,
kdy z néjakého divodu IMTEX dokument neprelozi. Jak se vyporadat s jednodu-
chymi problémy v IATEXu, je pomérné dobfe zndmo, ale jsou i situace, na které
bézné metody nestaci.

V tomto c¢lanku si predstavime postupy reSeni nékolika typt problémii,
které se objevily béhem dlouholeté praxe ¢lena technické podpory Americké
matematické spolecnosti, ktery vytizuje dotazy jak od autort, tak i od samotnych
editorti. Podivame se na obvyklé i méné casté problémy, se kterymi se pri své
préaci setkava. A se kterymi se muze setkat kazdy uzivatel K TEXu.

Klicova slova: BITEX, ladéni, chyby, log soubor

1. Uvod

V roce 2016 Americkd matematickd spole¢nost publikovala fadoveé 60000 stran
knih a casopisi. Vétsina z nich byla dodana v ETEXovych souborech, které
vytvorili pfimo prislusni autori. Aby mohl byt dokument pfijat k tisku, musi mit
védecky prinos a musi byt posouzen recenzenty. Autor muze ¢lanek dodat ve formé
elektronické nebo papirové, dokonce mize byt napsan i ruéné. Neni dulezity vzhled
dokumentu, ale pouze jeho obsah. Knihy jsou smluvné zajistovany zameéstnanci,
z nichz vsichni jsou profesionalni matematici obeznameni s EXTEXem, ale v zidném
pripadé to nejsou odbornici na TEX. S veskerymi prichozimi dokumenty se pak
redakce musi néjak vyporadat.

Jestlize dodany dokument nenif napsan v IMTEXu, prepise jej do BXTEXu néjaka
kompetentni osoba. Proto dale v ¢lanku predpokladejme, ze dokument jiz je
v BTEXu.

Kvalita dodanych zdrojovych soubortu se napii¢ dokumenty velmi lisi. To
poskytuje velké mnozstvi prilezitosti k testovani a vylepsovani ladicich dovednosti
¢lenu redakce.

Z anglického originalu [1] prelozili Lucie Sustkovd a Jan Sustek.
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Redakéni prace probihaji na siti pocitact s Linuxem. Pouzité baliky maker
spadaji do tii skupin:

o balicky patiici do TEXlive, které se aktualizuji maximalné jednou rocné,

o lokalni upravené verze balicka a fontu (nékdy také nové verze balicku, které

budou v nésledujicim vydani TEXlive),

e vlastni lokalni makra AMS.

Vsechny soubory jsou archivovany v systému Subversion. Archivy publikovanych
knih a ¢lankt sahaji desitky let do minulosti. U kazdé publikace jsou balickem
snapshot zaznamenany aktualni verze INTEXu a vSech pouzitych soubori — v pri-
padé potfeby je mozné reprodukovat ptuvodni soubory a definice. Tento postup
préace poskytuje stabilitu pii zpracovani dotisku, pri dalsich vydanich knih a pfi
prevodu existujicich publikaci do jinych forméati, jako jsou napriklad elektronické
knihy.

Vyse uvedeny postup vsak miuze byt funkcni a spolehlivy az v okamziku, kdy
jsou vsechny soubory bez chyb a dokument je pripraveny k vytisténi. Ale pred
timto Stastnym okamzikem se miize prihodit spousta véci. O nich pojednava tento
¢lanek, ktery navazuje na prednasku autorky na konferenci TUG@BachoTEX 2017.

V pripadé libovolné chyby v dokumentu plati hlavni obecné zasada: dostat se
rychle a spolehlivé zpét do stavu, kdy jesté chyba nenastala.

2. Priprava dokumenta — planujte dopredu

Existuji urcité zasady, které, pokud se disledné dodrzuji, mohou z dlouhodobého
hlediska dost usnadnit praci. Prvni z nich je vybrat si vhodné nastroje a naucit
se je pouzivat.
Autorka tohoto ¢lanku pouzivd emacs. Jsou vSak jiné moznosti. Nékteré jsou
vhodné pro préci jediného uzivatele na jednom pocitaci, jiné pro spole¢nou praci
vice autort online, a spousta dalsich nékde mezi tim. Seznam moznych nastroju
Ize najit v odpovédi na otazku polozenou na TEX Stack Exchange (dale jen
stex.sx®).1

Autorka tohoto ¢lanku déva prednost zpracovani soubori z prikazového radku.
To umoznuje interaktivné opravit jednoduché chyby, jako jsou preklepy v nazvech
tidicich sekvenci, a tim se vyhnout hromadé navazujicich chybovych hlaseni
zpusobenych jedinou trividlni chybou. Samoziejmeé je v takovém pripadé dulezité
pred dalsim prekladem stejnym zptsobem opravit zdrojovy soubor.

Mezi funkce nejuzitecnéjsi pro ladéni patii tyto:

e dobré moznosti vyhledavani,

e parovani zavorek a \begin—\end,

' IATEX Editors/IDEs, http://tex.stackexchange.com/q/339
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e vice oken viditelnych soucasné,

e moznost prejit na konkrétni ¢islo radku,

o urceni poCtu nalezenych retézcu.

Déle je tfeba dat si pozor na to, jak jsou adresaie a soubory umistény a
pojmenovany. Je vhodné se vyhnout mezeram v nazvech soubort — ne vsechny
operacni systémy dokazou takové soubory zpracovat. Podobné nékteré operac¢ni
systémy rozlisuji velka a mala pismena — aby se predeslo problémiim, je doporuceno
pouzivat pro nazvy soubort pouze malad pismena, pripadné ¢islice a spojovniky.
Je dobré se vyhnout teckdm a znaktm, které maji v TEXu zvlastni vyznam
(napriklad podtrzitko).

Vyplati se udrzovat soubory v prijatelné velikosti. Pro velky dokument, napti-
klad knihu nebo diplomovou praci, umistéte kazdou kapitolu do samostatného
souboru a méjte jeden Fidici soubor, ktery bude jednotlivé soubory nac¢itat makrem
\include. S vyuzitim ETEXového makra \includeonly vam to umozni pracovat
v dany cas pouze na jedné kapitole. Pokud mate velké tabulky nebo obrazky,
opét se vyplati umistit je do samostatnych soubori, protoze pak muzeme celou
tabulku nebo obrézek skryt jedingm procentem. (Dalsi vyhodou je jednodussi
presun na jiné misto v dokumentu v piipadé potieby.)

Kdyz editujete soubory, byva dobrym zvykem ukoncit nacitané soubory prika-
zem \endinput umisténym na samostatném fadku. Tim se vyhnete problémim
s nacitanim pripadnych dalsich znakt, které se neohlasené nékdy pridaji na konec
souboru, kdyz se tento soubor prenasi z jednoho systému na jiny. Do nacitanych
souboru vSak nikdy nevklddejte \end{document}.

Zjistéte si, kde se nachazi log soubor. Néktera vyvojova prostredi jej pred
uzivatelem ukryvaji. Kdyz se vam zac¢ne hroutit preklad a vy se nebudete moct
podivat do log souboru a zjistit, v ¢em je problém, pak vas ¢ekaji hodné horké
chvilky, nez se vam podaii problém opravit.

A nikdy neaktualizujte sviij systém pri praci na dulezitém projektu. Nové verze
balickt mohou mit nové nekompatibilni vlastnosti a staré balicky jiz nemuseji
fungovat. Tato rada je samoziejmé k nicemu, kdyz vam zrovna doslouzi hardware.
Ale vy si pfece délate priubézné zdlohy vsech souboru, ze ano?

3. Testujte ve vedlejsich souborech

predejit moznym komplikacim — udélejte si svoje misto pro ladéni. Ze vseho
nejdiive zalohujte své soubory nebo celou pracovni adresafovou strukturu a zélohy
umistéte na bezpecéné misto. Vy vite, jaky je aktudlni stav vaseho dokumentu, a do
tohoto stavu byste se radi zpatky dostali, pokud by ladéni neprobihalo tispésné. Za
zadnych okolnosti nedélejte experimentalni zmény v souborech, od nichz nemate
kopii. Uplné nejlépe si vytvoite novy adresif a délejte experimenty v ném.
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Jestlize se dokument sklada z vice nez jednoho zdrojového souboru, zac¢néte
zkopirovanim pouze fidictho souboru — toho, ktery nacita dalsi soubory — do tohoto
nového adresare. K dalsim souborum pristupujte pomoci odkazu. Na Linuxu je
na to pifkaz?

1n -s (soubor) (odkaz)

Dokument prekladejte ITEXem interaktivné. Mizete tak snadno opravit jed-
noduché chyby jesté predtim, nez zapiicini dalsi chyby a nejasnéd chybova hlaseni.
(Nezapomertite pak opravit chybu jak v testovacim, tak v ptivodnim souboru.)
nebo neukoncené prostredi), pak lze tlohu ihned pferusit a pfed pokracovanim
problém vyftesit.

Pokud dokument prekladdte v nonstop médu (coz je obvykld situace, kdyz
pracujete ve vyvojovém prostiedi), pak se seznam vSech chyb (do maximdlniho
poctu 100 chyb v jednom odstavci) zapiSe do log souboru. I jeding chyba ale muze
zpusobit mnozstvi dalsich chybovych situaci a hlaseni, které by nevznikly, kdyby
nedoslo k prvotni chybé.

4. Neékteré nastroje pro interaktivni diagnostiku

V TEXu jsou k dispozici néasledujici diagnostické piikazy, které pozadovanou
informaci vypiSou na terminal i do log souboru:
o Piikaz \message{. ..} vypiSe danou zpravu na termindl i do log souboru.
Mtuze byt pouzity k informovani uzivatele, ze se pfeklad dokumentu dostal
az do konkrétniho mista. Naptiklad

\message{posledni sekce, strana \number\thepage~~J}
vypise
posledni sekce, strana 66

o Prikaz \show vypiSe aktudlni vyznam tokenu. Zpracovani dokumentu se
pozastavi a ¢ekd se na uzivatelovu interakci. Napriklad

\show\LaTeX
vypise

> \LaTeX=macro:

->\protect \LaTeX

2Jak v jinych operac¢nich systémech udélat odkaz na soubor, to si ¢tendi miize snadno
dohledat na internetu.
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Nebo

\show\protect
vypise

> \protect=\relax.

Kdyz uzivatel odpovi i, muze na aktualni misto zdrojového souboru vlo-
zit konkrétni text. Kdyz pouze stiskne enter, bude preklad dokumentu
pokracovat.

o Prikaz \showthe vypise aktudlni hodnotu registru. Stejné jako v predchozim
pripadé se preklad pozastavi. Napriklad

\showthe\hfuzz
vypise
> 0.1pt.

Dalsi diagnostické prikazy vypiSou informaci pouze do log souboru. (Tyto
prikazy vétsinou vypisou vice informaci, nez potfebujeme, proto je tfeba je
pouzivat s rozumem.) Z téchto prikazu autorka tohoto ¢lanku nejcastéji pouziva
nasledujici:

o Po nastaveni registru \tracingoutput na kladnou hodnotu se vypise obsah

viech boxt na aktudlni strance.?

e Po nastaveni registri \tracingmacros a \tracingcommands na kladnou
hodnotu se vypisou detaily o provadéné expanzi maker a o provadénych
ptikazech hlavniho procesoru.

e Registr \errorcontextlines urcuje, kolik se maximalné vypiSe radka s de-
taily expanze, kterou TEX aktudlné v okamziku chyby provadi. Je dobré
nastavit hodnotu tohoto registru na vice nez 5, aby bylo mozné chybu dobfte
diagnostikovat i v pripadé slozité expanze.

e Po nastaveni registru \tracingonline na kladnou hodnotu budou vsechny
piikazy \tracing. .. vypisovat informace jak do log souboru, tak na ter-
mindal.

Detaily pouziti vsech diagnostickych prikazu lze najit v TEXbooku [3| nebo

v knize TgX by topic® , pripadné v cestiné v TEXbooku naruby .

3Mnozstvi vypsaného obsahu boxu a podet vypsanych trovni boxi jsou uréeny registry
\showboxbreadth a \showboxdepth. Tyto registry je nutno nastavit na kladnou hodnotu. Impli-
citné jsou v IATEXu oba registry nastaveny na hodnotu —1, coz znamen4, ze se zadny obsah
boxl nevypise. (pozn. prekl.)

4Implicitné je registr \errorcontextlines v IATEXu nastaven na hodnotu —1, co# znamena,
ze se zadné detaily expanze nevypiSou. (pozn. prekl.)

5Kniha je dostupnd také v TEXlive, v terminalu sta¢i napsat texdoc texbytopic.
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5. Log soubor je vas kamarad

V log souboru (I4)TEXu jsou zaznamendny vSechny provadéné aktivity — ktery
soubor nebo font se aktudlné nacita, jaka Cisla boxu a dalSich registri se prirazuji
do aktudlni ridici sekvence nebo které dulezité prikazy jsou pravé predefinovavany.
chyby a je u nich uvedeno ¢islo fadku ve zdrojovém souboru.

Vzdy si zkontrolujte, zda se v log souboru vyskytuji radky typu

! Undefined control sequence.
1.457 \fobx
%
V log souboru jsou zaznamenéany také varovani, avsak bez uvedeni ¢isla radku.
Casté varovani je

LaTeX Warning: There were undefined references.

Zjistit na zékladé varovani nebo chybového hlaseni, kde presné je chyba, muze
byt slozité. Nicméné uvedend informace by vds méla nasmérovat na konkrétni
radek, kde zahajite patrani po chybé. Pokud vase vyvojové prostiedi ukryva log
soubor pred uzivatelem, zjistéte si, kde tento soubor najit. A rozhodné log soubor
nemazte bez toho, abyste se do néj podivali.

Ne vzdy ¢islo fadku uvedené v chybovém hlaseni odpovida ¢islu rfadku, kde se
nachdzi chyba. Naptiklad v matematickém médu (at uz uzavieném mezi dolary
nebo do matematického prostredi) neni mozné ukoncit odstavec. Proto na chybéjici
dolar TEX prijde az na konci odstavce, coz mize byt o nékolik fadka pozdéji.
(Toto omezen{ je také dtivodem, pro¢ neni mozné vlozit prézdné fadky dovnit¥
matematického prostiedi.) P¥islusné chybové hldseni pti chybéjicim dolaru je

! Missing $ inserted.

Jelikoz je tato chyba omezena na jeden odstavec, neni problém tuto chybu najit
a opravit.

Také chyba uvniti obrizku, tabulky nebo vicerddkového vzorce se zpravi-
dla projevi az na konci prislusného prostiedi a ne okamzité na radku s chybou.
Ale opét je oblast, kde se chyba vyskytuje, relativné mald a snadna na prohle-
déni.

Dalsi situaci, kdy TEX nahlési chybu daleko za jejim vyskytem, je neukon-
¢end nebo nespravné ukoncend skupina, tj. ¢ast textu zahdjend {, \bgroup,
\begingroup nebo \begin{(prostredi)}. V pripadé nespravné ukonc¢eného pro-
stfedi ATEX nahlasi

! LaTeX Error: \begin{(prostredil)} on input line n
ended by \end{(prostredi2)}.
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Toho hlaseni se vypise okamzité, kdy IATEX narazi na nespravné \end. Uvedené
¢islo fadku by mélo byt spravné. Na druhou stranu neukoncenou skupinu TEX
nahlasi az na konci dokumentu. Format hldseni je odlisny a sklada se z nékolika
radka.

(\end occurred inside a group at level a)

### simple group (level b) entered at line m ({)

### semi simple group (level c) entered at line n (\begingroup)

### bottom level

(see the transcript file for additional information)

V tomto hlaseni ¢islo a oznacuje, kolik skupin zustalo neukoncenych. Tokeny
v zdvorkach na koncich fadka urcuji, o jaky typ skupiny se jedna. Pritom token {
miiZe oznacovat také skupinu zahdjenou tokenem \bgroup. Cisla fadki by opét
méla spravné informovat, kde byla prislusnd skupina zahéjena.

Dalsi mozna chybova hlaseni jsou uvedena v dokumentaci riznych balicki.
Vétsinou hlaseni obsahuji néjaké ¢islo tfadku a toto ¢islo byva dosti blizko mistu
skutecné chyby. Casto je mozné chybu najit bez vétsiho hledani.

Jakmile uz chybu objevite a opravite, pak je tfeba opravit i ptuvodni soubor a
pokracovat v jeho prekladu. Na vedlejsi testovaci soubory muzete zapomenout,
ty jiz svou funkci splnily.

Co ale délat v pripadé, ze se dokument sklada z vice souborta? Ve kterém
souboru mate hledat uvedené ¢islo radku? To si popiSeme v nésledujici sekei.

Dilezitym ponaucenim z této sekce je: Nikdy nemazte log soubor diive, nez
7 néj vyctete vsechny uziteéné informace.

Neékteri dokonce doporucuji ukladat si log soubory pribézné pod ruznymi nézvy.
Diky tomu pak je mozné zjistit, co vSe se zménilo mezi jednotlivymi béhy TEXu.

6. Jeden z mnoha — ale ktery?

V této sekci budeme predpokladat, ze chyba je v nékterém nasem souboru, ne
v balicku.

Kdyz v log souboru vidite ¢islo fadku, nejdiive se podivejte na tento radek
v hlavnim souboru. Ale kdyz hlavni soubor ma pouze 95 radku a chyba je na
radku 2345, pak je tato rada k nicemu. V tom pripadé je treba najit ten spravny
soubor, jehoz se dané ¢islo radku tyka.

Udélejte si kopii log souboru a prochazejte jej pozpatku od ptislusného chy-
bového hlaseni. Jestlize uz nékteré stranky byly vysdzeny do pdf souboru, pak
¢isla téchto stranek (uvedend v hranatych zdvorkéch, napriiklad [69]) mohou
ukazovat na kapitolu a tu v idedlnim pripadé méate ve vlastnim souboru. Kdyz
toto nepomuze, promazavejte z kopie log souboru informace, které pro tucely
hledani nejsou potiebné.
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Zpréavy o pretecenych boxech muzete ignorovat — tyto radky smazte. Sparovana
dvojice zavorek obvykle uzavird nazev souboru a néjaky dalsi material. Vyhledejte
celou uzavorkovanou skupinu jako napriklad

(C:/noname/debug/uvod.tex
Uvod

(11 [2]

)

a smazte ji. Co nakonec zustane, je oteviraci zdvorka nasledovand nazvem souboru —
souboru, ktery byl otevieny, kdyz byla ozndmena chyba. Radek s danym ¢islem
se nachazi v tomto souboru.

Ale co kdyz cislo fadku bylo uvedeno az na konci dokumentu — situace
s neukoncenou skupinou? Tady prichazi na fadu vhodné pouzity \end{document}.
Opét pracujte pouze s vedlejsimi testovacimi soubory a neménte pivodni soubory,
dokud nenajdete a neodstranite chybu.

Zacnéte na konci tidictho souboru a vlozte fadek \end{document} mezi dva
radky s \include. Je vhodné pouzit metodu bisekce — vlozte \end{document}
tak, aby zhruba polovina fadkia s \include byla nad nim a polovina pod nim.
(Vice si o tom povime v sekei 8.) Prelozte dokument BTEXem. Jestlize stéle
zistala neukoncend skupina, je problémovy soubor v prvni poloviné. Jestlize
nezustala, je ve druhé poloviné. Nyni presurte fadek \end{document} doprostied
té poloviny, ve které byl problém. Takto postupujte, dokud neodhalite problémovy
soubor.

Situace je komplikovanéjsi, pokud je neukoncenych vice skupin (tj. a > 1), ale
princip je stejny.

7. Procisténi souboru

V tuto chvili jiz tusite, ve kterém souboru by méla byt chyba. A mozna také
tusite, pobliz kterého fadku by ta chyba méla byt. A nebo také méate pouze
obecnou predstavu, kam byste se méli podivat. Aby se vam lépe pracovalo,
zpracovavejte pouze jeden soubor. Vsechny pro vase tucely nepotrebné véci pro-
mazte.

V fidicim souboru makrem \includeonly specifikujte ten podeziely soubor,
ktery jediny se mé zpracovavat. Zakomentujte nepotfebné ¢asti kodu, které jsou
mimo \include:

e balicky nepotiebné pro testovani,

o \tableofcontents

e \printindex

e véci souvisejici se seznamem literatury.

70



Procistéte také podezrely soubor. Nemusite se bat, ze soubor znicite, je to
pouze kopie, ze? Nasledujici véci mizete opatrné vymazat:

o Tadky zacinajici procentem,

o Tadky \begin{comment} a \end{comment} a vSe mezi nimi,

o Tadky mezi \iffalse a \fi vCetné téchto rddka (tato konstrukce je ekviva-

lentni s komentaiem).

Ujistéte se, ze jsou vSechny skupiny spravné uzavieny. To znamena zkontrolovat
sparovani vSech \begin a \end a vSech moznych uzdvorkovani. Je uzitecné tady
pouzit funkci editoru, kterd zjisti pocet vyskyti danych fetézcii. V bezchybném
dokumentu by mélo platit

o pocet { = pocet } (pozor na Fetézec %}, ktery se obéas ve zdrojovém souboru

vyskytuje),

e pocet \begin{ = pocet \end{,

e pocet \begingroup = pocet \endgroup,

e pocet \bgroup = pocet \egroup,

e pocet \ ( = pocet \),

e pocet \[ = pocet \],

e pocet $ je sudy,

e pocet $$ je sudy.

Nyni prelozte soubor I TEXem a prectéte si log soubor. Mnoho chyb je zptso-
beno nesparovanim, proto pokud budete mit stésti, podari se vam takto chybu
odhalit.

V dalsich sekcich si ukdzeme, co délat v pripadé, ze stéle neni jasné, kde je
chyba.

8. Rozdél a panuj

Co chceme udélat, je izolovat jediny odstavec nebo nejmensi ¢ast souboru, které
zpusobuji chybu. (Pracujte s kopii souboru a pro jistotu si vytvoite dalsi kopii.)

Za vhodny odstavec nékde v piilce souboru vlozte prazdny radek a pod néj
piikaz \endinput. Ujistéte se, ze jste takto nerozdélili \begin a \end nebo
libovolnou skupinu. Prelozte dokument KXTEXem. Pokud se chyba nevyskytne,
je problém ve druhé (nezpracované) poloviné souboru. Smazte prvni (funkénf)
polovinu souboru a posunujte piikaz \endinput, dokud nenarazite na problémovy
odstavec. Jestlize je feSeni problému jednoduché, problém opravte a otestujte.
Poté stejnou opravu provedte a otestujte na celé testovaci kopii souboru. A az si
budete jisti, ze jste problém opravili, provedte a otestujte opravu na ptvodnim
souboru.

Ale co kdyz Teseni problému neni jednoduché? Co kdyz ¢ast souboru, ktera
zustala, je porad prilis obrovskd na to, aby se rychle podafilo najit chybu?
(Napiiklad se mize jednat o dlouhy dikaz, kde jsou jednotlivé kroky vlozeny jako
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polozky vyctového prostiedi.) V tom piipadé vlozZte tuto ¢dst do nového souboru
a upravujte tento novy soubor. (Mnohokréat se autorce tohoto ¢lanku stalo, ze
upravovala testovaci kopii souboru, ale Fidici soubor stale nacital pivodni soubor.
To dokéze nastvat. Dejte si pozor, at nacitate ten soubor, ktery upravujete.)

Zmensete velikost souboru zakomentovanim polozek, které vypadaji neskodné.
Zatim ale nic nemazte — co se zda byt neskodné, muze ve skutecnosti byt soucasti
problému. Tento proces opakujte tak dlouho, dokud vam neztistane ¢ast souboru,
jejimz vymazénim se eliminuje i (ta dosud nenalezend) chyba. Tato ¢dst souboru
se nazyva ,minimaln{ (ne)funkéni priklad®.

Prozkoumejte, co v souboru zustalo, a vyuzijte zdchytné body z log souboru.

A7 chybu najdete a je vim jasné, jak ji opravit, pak tu opravu provedte a
otestujte ve vasi kopii souboru a az pak opravu provedte v puvodnim souboru.
Jestlize na zaddnou dalsi chybu nenarazite, jste na dobré cesté.

Jestlize narazite na néjaky dalsi problém, jste opét na startu. Ale ted uz vite,
jak postupovat.

9. Kdyz je potreba dalsi pomoc

Na internetu jsou dostupné ruzné uzitecné stranky. Je mozné, Ze nejste prvni,
kdo narazil na podobny problém.

Je dobré se podivat do archivu tex.sx. Kdyz nenajdete nic, co by se podobalo
vasemu problému, vytvoite novy dotaz. (K vytvofeni dotazu je nutné se zaregis-
trovat.) Aby se povedlo problém vyftesit, vlozte cely minimalni piiklad. Vymazte
z néj vsechny komentare a pokud je to vhodné (a mozné), ,anonymizujte“ priklad
vlozenim smysleného textu namisto redlného textu. Udélejte ptiklad co nejmensi,
pritom aby porad vykazoval problém. K prikladu prilozte prislusné radky log
souboru a také komentdf, o co se v pifkladu pokousite. Ucastnici féra tex.sx
jsou ucenlivi a pratelsti a maji radi zahadné problémy. K tomu ale potrebuji mit
dostatek informaci, aby mohli experimentovat. A kdyz jim popiSete minimalni
priklad, ktery si mohou zkopirovat a vlozit k sobé, pak jim experimenty ptijdou
rychleji.

10. Chyby pired \begin{document}

Stale jsme nefesili situaci, kdy se chyba vyskytne uz pfed \begin{document}.
V tom ptipadé pomtizou nasledujici kroky.
o Udélejte si kopii log souboru a najdéte problémovy soubor, podobné jako
v sekci 6.
e Pokud to neni balicek, dale hledejte soubor, ktery se balickem nacita.
e Mate zkusenosti s vnitinimi makry a registry ETEXu?
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Chybové hlaseni na terminalu:

Overfull \hbox (23.1113pt too wide) in paragraph at lines 3288--3301
\OML/cmm/m/it/10.95 A$\T1/ptm/m/n/10.95 , as in

Prislusna c¢ast log souboru:

Overfull \hbox (23.1113pt too wide) in paragraph at lines 3288--3301
\OML/cmm/m/it/10.95 A$\T1/ptm/m/n/10.95 , as in Y[], is a degree-

Prislusnd ¢ast zdrojového koédu:

., as in \S\ref{SS:changing}, is a degree-1 ...

Obrazek 1: Zéhadné chybové hlaseni

e Pokud zkusenosti nemate, je idedlni cas obratit se na odbornika. Bézte na
tex.sx. Jestlize podobny problém zatim nikdo nefesil, vytvorte novy dotaz.
Budte konkrétni, vliozte sviij problémovy zdrojovy kod, ktery mate pred
\begin{document} a piislusnou ¢ast log souboru.

e Pokud zkusenosti mate, pokuste se problém vyresit sami. Podivejte se na
tex.sx. Jestlize podobny problém zatim nikdo nefesil, obratte se na autora
balicku.

Timto kond¢i rozbor problémii, které se mohou vyskytnout ve vasich souborech.

V dalsi ¢asti autorka popisuje skutecny problém, na ktery narazila a dlouho se
s nim trapila, nez se ukazalo, ze to ve skutec¢nosti nebyl problém KTEXu, ale
pouze se az v KTEXu projevil.

11. Opravdova zadhada

Jednou za c¢as nas ani dikladné krokovani neprivede k vyfeseni problému. Zdi-
raznim dvé souvisejici véci.

e Ziji a pracuji v USA a podle toho mam poéita¢ nastaveny, tj. napiiklad

pouzivam kédovani ASCII.

e Spoustim BTEX z termindlu a nepouzivim \batchmode ani \nonstopmode.
Pr1i prekladu jednoho dokumentu ITEX neustdle zamrzal a s nim zamrzal i termi-
nal. Bylo nutné spustit novy termindl a z néj KTEX ukoncit. Posledni zobrazené
informace byla o pfeteceném boxu, vizte obrazek 1. Tato informace stacila k presné
lokalizaci problému. Nicméné zdrojovy soubor se v daném misté zdal zcela v po-
radku. Nastésti se vytvoril log soubor, i kdyz ne kompletni.

Po provedeni vyse uvedenych krokt se povedlo redukovat dokument na jediny
kratky odstavec. Po odstranéni textu ze zac¢atku tohoto odstavce se chyba prestala
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vyskytovat. Zdalo se, ze chyba souvisi s onim pretecenym boxem. Na tomto misté
jsem se poradila s kolegy, ktefi maji lepsi znalosti operac¢niho systému.

Po dikladném prozkoumdmi log souboru je vidét zdhadny znak ¥. (Znak
je na pozici "78 ve fontu cmsy a mé unicodovy kéd U+40178.) ProtoZe pracuji
s anglickymi dokumenty a malokdy se setkdm s akcenty, nevidavam tak ¢asto znaky
mimo ASCII a urcité ne v log souboru piislusném ¢isté anglickému textu. Ukazalo
se, ze problém byl zpusoben systémovym prostiedim, které nebylo nastaveno na
vstup v kédovani UTFS a jako disledek zamrzalo. ReSenim se ukézalo vlozit do
souboru .i18n v domovském adresari radek

LANG="en_US.utf8"

Nékdy to, co vypada jako IXTEXova chyba, ve skutecnosti miize byt chyba
aplné jinde.

12. Drobnosti (pfiddno po konferenci)

Jsou problémy, které se vyskytuji relativné casto a daji se dobfe identifikovat,
avsak najit problémové misto ve zdrojovém souboru byva obtizné.

e Varovani o chybéjicim znaku

There is no ; in font nullfont!
je témér jisté dusledkem syntaktické chyby (chybéjiciho stfedniku) v pro-
stfedi tikzpicture. Dalsi chybéjici znaky interpunkce odkazujici se na
nullfont také mohou souviset s chybou uvniti tikzpicture.

e Podobné varovani odkazujici se na znaky v jiném fontu se museji prozkoumat
diikladné. V log souboru neni uvedeno ¢islo faddku, na némz k problému
doslo. Nicméné je mozné se podivat, jaké je ¢islo posledni vysdzené strany,
a podle toho projit nasledujici vysazenou stranu, v ¢em se text na ni lis{ od
zdrojového textu.

13. Podékovani

Autorka dékuje sdruzeni GUST za uspordadani konference TUG’17 v Bachotku
spole¢né s jeho kazdoroc¢ni konferenci. Déle dékuje ticastnikim konference za
jejich dotazy a uzitecné pripominky.
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Summary: Debugging BTEX Files

Every TEX user has, at least once in her career, been faced with a thorny
problem when compilation shuts down for some obscure reason. How to deal
with simple problems is reasonably well known, but there are situations when the
time-honored methods fall short.

This article presents strategies and tactics for dealing with the many types
of problems that have arisen during long experience as a member of the AMS
technical support staff, handling questions from authors and the editorial staff.
Both common and uncommon glitches are visited, with a bias toward avoiding
problems in one’s own work — something for everyone.

Keywords: IMTEX, debugging, errors, log file
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Markdown 2.10.0: KTEXova témata a snippety

‘l Vit NovOoTNY I

Na oslavu svych patych narozenin dostal balicek Markdown nékolik zabavnych
superschopnosti . Ackoliv je vétSina z nich nezdvisld na konkrétnim formétu,
ETEX obdrzel dvé exkluzivni novinky: ETEXova témata a ETEXové snippety.
V clanku obé novinky predstavuji a ukazuji, jak je mohou TEXovi magové vyuzit.

Klic¢ova slova: Markdown, ITEX, X TEXova témata, M TEXové snippety

TEX je assembler svéta digitalni sazby. Nenabizi vysokodroviové abstrakce a umoz-
nuje ptripravu struénych, ale izce zamétrenych, nebo obecnych, ale upovidanych
znacCkovacich jazykt. Nad TEXem proto vznikaji vysokotroviiové programovaci
jazyky jako expl3 [2] a obecné a strucné znackovaci jazyky jako markdown .
Cilem balicku Markdown je pfinést uzivatelim TgEXu ohen, aby mohli zazeh-
nout kazdy prvek svych markdownovych dokumenti. Markdown neméa ambice
poskytovat zevrubnd vychozi nastaveni, ktera by vzdy dévala uspokojivy vystup.
Veskera pozornost je soustiedéna na to, aby mohli TEXovi mégové pohodlné
urcovat styl svych dokumenti. Ackoliv tento pristup naplinuje UNIXovou filosofii
délani jedné véci poradné, balicku Markdown by prospélo, kdyby si nechal od
TEXovych magn v lecéems poradit. Hledte, uz sedi v lavici s brkem a kalamaiem!
Je paradox, ze jednim z nejvétsich tspécht projektu ETEX je jeho prvotni
nedostatek funkci. Na rozdil od katedraly CONIEXTu, kde je balickti poskrovnu a
vétsSina vyvoje probihd centralné, neduzivy BTEX dal vzniknout pozoruhodnému
trzisti, které se snazi uspokojit nekonecno nazoru, potreb a chuti svych névstév-
nikt. Aby mohli TEXovi magové u svych stanki s lektvary rozsitovat balicek
Markdown, prinesla verze 2.10.0 ATgXovd témata a snippety (Cesky utrzky kédu).
V tomto clanku predstavuji t¥i & TEXova témata, kterd jsou soucasti Mark-
downu. Nésledné ukazuji tvorbu vlastnich témat a predstavuji ITEXové snippety.

Vestavéna témata

ETEXova témata jsou magem zadefinované stavebni bloky, které urcuji, co prvky
jazyku markdown délaji. Témata lze sdilet, uplatnovat nardz jako jednotku abs-
trakce a vzajemné kombinovat pro dosazeni vysokouroviiovych cili.

Jelikoz je BTEX turingovsky tplny jazyk, muzeme pod to, co prvky jazyku
markdown délaji, zahrnout nejen zmény vzhledu, ale i libovolné vypocty a rizeni
toku programu. Tabulku jisté mtizeme rtiznymi zpiisoby vysazet, ale stejné tak
ji muzeme ulozit jako matici, vypocitat jeji determinant, inverzi a vlastni ¢isla
a podle vysledku automaticky vygenerovat obsah dokumentu nebo jeho ¢ésti.

Balicek Markdown zahrnuje tii vestavénd témata, kterd zde uvadim od nejjed-

vvvvv
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Vestavéné téma witiko/tilde
Téma witiko/tilde predefinovavd vinku (~) tak, aby sdzela nedélitelnou mezeru:

\documentclass{article}

\usepackage [theme = witiko/tilde]{markdown}
\begin{document}

\begin{markdown}

Bartel~Leendert van~der~Waerden
\end{markdown}

\end{document}

Vyse uvedeny kéd vysazi text ,Bartel Leendert van-der-Waerden®.

Vestavéné téma witiko/dot
Téma witiko/dot vykresli bloky kédu se znackou dot programem GraphViz

\documentclass{article}
\usepackage [texComments, theme = witiko/dot]{markdown}
\begin{document}
\begin{markdown}
**" dot Derivaéni stromy vét p ,Pojdme jist dé&ti." /4
a 4 ,Pojdme jist, deti."
digraph tree { graph [margin = 0]; node [shape = none,
fontname = "times"]; edge [arrowhead = none]
{rank=same; S1 [label = S]; S2 [label = S] }
{rank=same; VP1 [label = VP]; VP2 [label = VP] }
{rank=same; V1 [label = V]; VP3 [label = VP]
V2 [label = V]; V3 [label = V]; N1 [label = N] }
{rank=same; Pojdme; V4 [label = V]; N2 [label = N]
Pojdme2 [label = Pojdme]; jistl [label = "jist,"]
détil [label = "d&ti."] }
{rank=same; jist; d&ti2 [label = "d&ti."] }
S1 -> VP1; VP1 -> V1i; VP1 -> VP3; Vi -> Pojdme; VP3 -> V4
VP3 -> N2; V4 -> jist; N2 -> déti2; S2 -> VP2; VP2 -> V2
VP2 -> V3; VP2 -> N1; V2 -> Pojdme2; V3 -> jistl; N1 -> détil }
\end{markdown}
\end{document}

Ve uvedeny kéd vysézi Obrazek 1. Sipky v popisku (b a 4) jsou Unicode znaky
U+25E4 a U425E5 predefinované pomoci ETEXového balicku newunicodechar.

Velikost obrazku a dalsi atributy muzeme ¥idit prikazem \setkeys{Gin}{...}
balicku graphicx. Umisténi obrazku mtzeme zménit predefinovanim piikazu
\fps@figure z XTEXového jadra.
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VP VP
/ \ N
\Y% VP \Y \% N
N
Pojdme A% N Pojdme jist, déti.
jist déti.

Obrazek 1: Deriva¢ni stromy vét p , Pojdme jist déti“ a 4 ,Pojdme jist, déti

\documentclass{book}
\usepackage{markdown?}

\markdownSetup{pipeTables, tableCaptions} Chapter 1
\begin{document}

\begin{markdown .
Ipegannarikaown) Introduction
## Section

### Subsection 1.1 Section

Hello *Markdown*!
1.1.1 Subsection

I nght I Left | Default | Center | Hello Markdown!

|------ FEETESEY EECEETERS EREESTE |

| 12 | 12 | 12 | 12 |

| 123 | 123 | 123 | 123 | Right Left Default Center
212 12 12

I 11 1] 1 | 1 123 123 123 123
11 1 1

: Table Table 1.1: Table

\end{markdown?}

\end{document}

Obrazek 2: Banner balicku Markdown, ktery demonstruje jeho zdkladni funkce
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Vestavéné téma witiko/graphicx/http
Téma witiko/graphicx/http stahuje online obrazky programy GNU Wget a cURL
a nasledné je zobrazi:
\documentclass{article}
\usepackage{markdown}
\markdownSetup{contentBlocks, theme = witiko/graphicx/http}
\begin{document}
\begin{markdown}
https://github.com/witiko/markdown/raw/main/banner.png
(Banner balicku Markdown, ktery demonstruje jeho zdkladni funkce)
\end{markdown}
\end{document}
Vyse uvedeny kéd vysazi Obréazek 2.

Tak jako drive lze velikost a umisténi obrazku ridit pomoci X TEXovych prikazi
\setkeys{Gin}{...} a \fps@figure.

Tvorba vlastniho tématu

Pfedtim, nez zacnete vytvaret své vlastni I TEXové téma, méli byste se rozhod-
nout, jak se téma bude jmenovat. Jméno by mélo byt ve tvaru autor/cilovy
balicek/vlastni pojmenovdni, kde autor udava osobu, kterd je za téma zodpovédna,
cilovy balicek znaci softwarovy balicek, ke kterému se téma vztahuje, a viastni
pojmenovdni vam umoznuje popsat konkrétni zameéreni tématu pomoci dalsich
jmennych segmentt oddélenych lomitky. Cilovy balicek a vlastni pojmenovdani
jsou volitelné, ale alespon jeden z nich musi byt pritomen.

Predpokladejme napriklad, ze magyné Laura I4TEXova se rozhodne vytvorit
jednoduché téma pro IXTEXovou tfidu Beamer. Beamer sazi prezentacni slajdy
a Laufino téma nastavi markdownové nadpisy prvni a druhé trovné tak, aby
vyséazely zahlavi jednotlivych prezentacnich slajdu. Po chvilkovém zamysleni se
Laura rozhodne své téma pojmenovat laura/beamer/nadpisy.

Nésledné Laura prechroupd nazev tématu tak, ze nahradi lomitka podtrzitky
a prida pfedponu markdowntheme a koncovku .sty, ¢imz obdrzi nasledujici nazev
souboru: markdownthemelaura_beamer_nadpisy.sty. Pod timto ndzvem Laura
vytvori novy textovy soubor s nasledujicim obsahem:
\ProvidesPackage{markdownthemelaura_beamer_nadpisy}[2021/06/04]
\markdownSetup{

rendererPrototypes = {
headingOne = {\frametitle{#11}},
headingTwo = {\framesubtitle{#1}}
}

}
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Nakonec Laura pouzije své nové téma ve svych prezentacnich slajdech spolu
s tématem witiko/dot, které ji poslouzi pro pripravu nutricniho vyhodnoceni:

\documentclass[aspectratio = 169]{beamer}
\usepackage [czech] {babel}
\usepackage [theme = witiko/dot,
theme = laura/beamer/nadpisy]{markdown}

\setkeys{Gin}{width = \columnwidth, keepaspectratio}
\title{Vyhodnoceni jidelnicku Zlého vlkal}
\author{Laura \LaTeX ovéa}
\date{4. &ervence 2021}
\begin{document}
\maketitle
\begin{frame} [fragile]
\begin{markdown}
# Jedl jsem —-- snédl jsem
## Nutricni vyhodnoceni
7T dot
digraph tree {

V1k -> Babicka; V1k -> Karkulka

Vlk [label = "Z1y vlk"]; Karkulka [label = "Cervena karkulka"] }
\end{markdown}
\end{frame}
\end{document}
Vyse uvedeny kod vysiazi prezentacéni slajdy na Obrazku 3. Laura nasledné téma
hrdé vystavi u svého stanku na trzisti cTANu, kde se mu mohou obdivovat
kolemjdouci mégové a bézni uzivatelé.!

Jedl jsem — sn&dl jsem
Nutri¢ni vyhodnoceni

Vyhodnoceni jidelni¢ku Zlého vlka

Laura BTEXova

4. Cervence 2021

Cerveni karkulka

Obrazek 3: Prezentacni slajdy pripravené tématem laura/beamer/nadpisy. Vy-
Zivova hodnota babicky s Karkulkou (az 250 kcal ) neprevysuje ani babovku,
kterou Karkulka babicce nese. Chudak vlk musi byt podvyziveny.

ITématy se mizete chlubit na adrese https://github.com/witiko/markdown/discussions.
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ETEXové snippety

Laura se rozhodla vytvorit téma laura/seznamy/rimske, které tidajné zptsobi,
7e Cislované seznamy budou uvozené fimskymi ¢islicemi. To jsme tedy zvédavi!

\ProvidesPackage{markdownthemelaura_seznamy_rimske}[2021/06/04]
\markdownSetup{
rendererPrototypes = {
olIltemWithNumber = {\item[\romannumeral#il\relax.]}
}

}

Vse jde podle planu, dokud se Laura nepokusi uplatnit své téma jen na jeden ze
dvou seznamil a druhy seznam ponechat s arabskymi cislicemi:

\documentclass{article}
\usepackage{markdown}

\begin{document}

\begin{markdown}

1. wahid

2. aithnayn

\end{markdown} % Tohle nebude fungovat!
\begin{markdown*}{theme = laura/seznamy/rimske}
3. tres

4. quattuor

\end{markdown*}

\end{document}

Vyse uvedeny kéd selze s chybovou hlaskou ,,Can be used only in preamble®. Jadro
vlka je v tom, ze TEXova témata jsou plnohodnotné IXTEXové balicky a jako
takové sice mohou délat libovolné tkony, ale nelze je uplatnit pouze na malé
useky kédu, protoze tkony mohou byt nevratné.

ETEXové snippety umoznuji oddélit pricinu od dusledku. Nejprve v zahlavi
dokumentu nac¢teme BTEXové téma (to je pti¢ina). V tématu definujeme snippety,
coZ jsou pojmenovand nastaveni balicku Markdown. Snippety nédsledné mtzeme
uplatnit na malé tseky kédu (to je dusledek).

Laura nejprve zkrat{ ndzev svého tématu na laura/seznamy tak, ze zméni
segment rimske na snippet:

\ProvidesPackage{markdownthemelaura_seznamy} [2021/06/04]
\markdownSetupSnippet{rimskel}{
rendererPrototypes = {
olItemWithNumber = {\item[\romannumeral#i\relax.]}
}
}
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Zaroven ve svém dokumentu oddéli nacteni tématu od uplatnéni snippetu:

\documentclass{article}

\usepackage [theme = laura/seznamy]{markdown}

\begin{document}

\begin{markdown}

1. wahid

2. aithnayn

\end{markdown}

\begin{markdown*}{snippet = laura/seznamy/rimske}

3. tres

4. quattuor

\end{markdown*}

\end{document}

Vyse uvedeny kéd vysazi nasledujici ¢islovany seznam, jak jsme si vSichni prali:
1. wahid 2. aithnayn iii. tres iv. quattuor

Vsimnéte si, ze snippet musime volat celym jménem laura/seznamy/rimske.
Toto opatfeni snizuje riziko kolize mezi snippety stejného ndzvu z ruznych témat.
Snippety je mozné definovat i mimo témata. V takovém piipadé bude snippet
dostupny pod jménem rimske, coz muzeme vyuzit mimo jiné pro zavadéni zkratek:
\markdownSetupSnippet{rimske}{snippet = laura/seznamy/rimske}
Nasledné muzeme na fadku 8 psat \begin{markdown*}{snippet = rimskel}.
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Summary: Markdown 2.10.0: BTEX Themes & Snippets

Celebrating its fifth birthday, the Markdown package has received a number of
fresh fun features . Although most are format-agnostic, XTEX has received two
exclusives: ITEX themes and I¥TEX setup snippets. In this article, I introduce
both exclusive features and show how TEX mages can benefit from them.

Keywords: Markdown, INTEX, BTEX themes, IXTEX snippets
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Priama sadzba dokumentov réznych formatov
v TEXu pomocou nastroja Pandoc

‘l DOMINIK REHAK I

TEXovy balik Markdown umoznuje priamo sddzat dokumenty v jazyku Markdown
a Stylizovat jednotlivé prvky jazyka Markdown. Neponika vSak podporu pre
iné formaty dokumentov. Naopak program Pandoc umoznuje konverziu mezi
desiatkami formatov dokumentov vratane TEXu a Markdownu, neumoznuje ale
Stylizovanie jednotlivych prvkov dokumentov.

Clanok pojednéva o tom, ako je mozné pridanim podpory medziformatu
Pandocu do Markdownu umoznit priamu sazdbu réznych textovych forméatov
v TEXovych dokumentoch. Zameriavam sa na mnoziny prvkov Markdownu a Pan-
docu a rozdiely medzi nimi, ktoré bude musiet nadchadzajica implementacia
prekonat. Nakoniec uvadzam planované pouzivatelské rozhranie pre TEX.

KlItcové slova: Markdown, Pandoc, Lua, BTEX

Uvod

Makrobalik Markdown [1| umoznuje doplnit dokumenty sadzané v TEXu o useky
textu pisané v odlah¢enom znackovacom jazyku Markdown, ktoré pocas sadzby
transformuje na nativne TEXové makra. Vzhlad dokumentov je mozné ovplyvnit
predefinovanim medzimakier sady \markdownRenderer. .., ktoré Markdown in-
terne vyuziva na vysadzanie jednotlivych prvkov textu. Makrobalik Markdown
ale nepontka podporu pre iné znackovacie jazyky a formaty dokumentov.

Program Pandoc |2| umoznuje konverziu medzi desiatkami znackovacich ja-
zykov a dokumentovych formatov, ako si dialekty Markdownu, forméaty TEXu
(WTEX a CONTEXT), HTML, docx, nebo roff. Vystup konverzie je mozné ovplyvnit
pomocou filtrov, ¢o si pouzivatelské programy, ktoré upravuji dokument pocas
konverzie. Pri konverzii do TEXu mé ale autor len obmedzené moznosti, ako
ovplyvnit vzhlad vyslednych dokumentov.

Integraciou Pandocu do baliku Markdown by bolo mozné vyuzit silné stranky
oboch. Konkrétne by takato integracia umoznila vysadzat v TEXu dokumenty
vsetkych formatov, ktoré Pandoc podporuje ako vstupné, a upravovat vzhlad
dokumentov jednoduchou tpravou medzimakier balika Markdown. Medzimakra
balika Markdown a prvky medziforméatu programu Pandoc sa ale lisia a nie je
mozné ich priamociaro na seba napojit.

V tomto ¢lanku najprv zhfnam aktuilne moznosti priamej sadzby roéznych
formatov dokumentov v TEXu. Nésledne popisujem medzimakra balika Mark-
down a medziformat programu Pandoc. Zameriavam sa na rozdiely medzi nimi
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a navrhujem rozsirenie medzimakier Markdownu tak, aby lepsie korespondovali
s medziformatom Pandocu. Na zaver ukazujem, ako bude pouzivatel TEXu moct
vyuzit Pandoc pre sadzbu roznych formatov dokumentov.

Aktualny stav vkladania dokumentov

Na vkladanie textovych dokumentov inych formatov do TEXu momentélne existuje
par dalsich rieseni, ktoré sa ale po blizSom preskimani ukazu ako nedostatocné.
Ak pre format existuje moznost exportu do PDF, je mozné balikom pdfpa-
ges |3] vlozit stranky vyexportovaného dokumentu priamo do dokumentu v TEXu.
pdfpages ale neumoznuje ziadnu tpravu takto vlozenych stranok, ¢o nam znemoz-
nuje akukolvek stylizaciu na strane TpXu. Taktiez tento pristup neumoznuje ani
vlozZenie kratkych dokumentov do stredu suvislého textu, kedze pdfpages vie vkla-
dat len celé stranky vlozeného dokumentu pomedzi stranky TEXového vystupu.
Existuju tiez rozne riesenia Specializujice sa na konkrétne vstupné formaty.
Prikladom je GrindEQ, balik programov, ktory okrem iného poskytuje konverziu
dokumentov programu Microsoft Word priamo do TgXu.! Nemienim spochyb-
novat kvalitu takejto konverzie. GrindEQ je ale proprietarny softvér, vyzaduje
zakupenie licencie a bezi vo vnutri programu Microsoft Word, ktory je navyse
viazany na systém Microsoft Windows. Akékolvek integricia programov baliku
GrindEQ priamo do TgXu by teda bola extrémne naro¢né az nemozna.

Popis architektiry Markdownu

Parser Markdownu v I¥TgXovskom baliku Markdown pochadza z kniznice luna-
mark , za ktorou zhodou okolnosti tiez stoji John MacFarlane, autor Pandocu.
Kniznica je zamerand na rychlu konverziu Markdownu do inych bezne vyuzi-
vanych znackovacich formatov ako HTML alebo Docbook, ale i dvoch formatov
TEXu: BTEXu a CoNTEXTu. Kedze je lunamark napisany v jazyku Lua, ktory je
mozné priamo spustat v sddzacom systéme LuaTgX, javil sa parser lunamarku
vhodny na jeho zac¢lenenie do Markdownu.

Rychlost konverzie bola jednou z priorit pri vyvoji lunamarku, a preto konver-
zia neprebieha v dvoch fdzach (do medziformétu a z medziformatu) ako v pripade
Pandocu. Namiesto toho tu dochadza k priamej komunikéacii medzi dvomi mo-
dulmi, vstupnym (reader) a vystupnym (writer). Vystupny modul implementuje
funkcie, ktoré definuju reprezentaciu roéznych prvkov textu vo vystupnom formate
a vstupny modul pocas toho, ako parsuje vstupny dokument, zaroven aj zostavuje
vystup s pomocou funkcii vystupného modulu, ktoré priamo vola.

Tento princip bol zachovany aj v Markdowne — s tym rozdielom, Ze existujice
vystupné moduly pre podporované formaty boli nahradené jednym, ktory pre

Ihttps://www.grindeq.com/index . php?p=word2latex

84



\markdownRenderer \markdownRenderer

—
Hello,, Emphasis{Markdown} ’ InterblockSeparator
\markdownRenderer \markdownRenderer
EmphasisPrototype InterblockSeparator
{Markdown} Prototype
\emph{Markdown} \par
Markdown

Obr. 1: Reprezentacia medzimakier a vystupnych makier baliku Markdown pre
vstup ,,Hello *Markdownx!“

jednotlivé prvky textu generuje makra \markdownRenderer. ... Tieto makra je
mozné predefinovat a tak upravit styl vystupu. Predvolenou hodnotou tychto
makier st makra \markdownRenderer...Prototype, ktoré expanduji na nativou
reprezentaciu prislusnych prvkov systému BTEX (vid obr. 1 a 2).

Popis architektary Pandocu

Konverzia v Pandocu prebieha v dvoch fazach: konverziou vstupného formatu
na nativnu reprezentaciu dokumentu a naslednou konverziou tejto reprezentacie
na vystupny format. Dokumentacia Pandocu tito nativnu reprezentaciu nazyva
abstract syntax tree, skratene AST a vskutku sa jedna o strom prvkov Pandocu,
ktory sa uprosted konverzie cely nachddza v operacnej paméti (vid obr. 3).

Pri zadani vystupného formatu native vrati Pandoc na vystup cely tento
strom vo svojej internej reprezentéacii jazyka Haskell, v ktorom je Pandoc napisany.
Alternativne je mozné zadanim vystupného formatu json ziskat ekvivalentni
reprezenticiu tohoto stromu vo formate JSON. KedZze existuji roézne kniznice
v jazyku Lua schopné parsovat format JSON,? je pre nase rozsirenie Markdownu
tato reprezenticia vhodnejsia.

Je nutné podoktniit, ze Pandoc deli svoje prvky na blokové (block elements)
a neblokové (inline elements). To ovplyviiuje, ktoré prvky sa mozu nachddzat
v potomkoch jednotlivych prvkov a ¢asto koreSponduje s vyslednou podobou
prvku, napr. implikuje medzery medzi odstavcami, ktoré st blokovymi prvkami.
Pri spracovani AST sa ale tymto rozdelenim netreba velmi zaoberat.

2Kniznica, ktort nase rozsirenie vyuziva, je dostupna na https://github.com/rxi/json.lua.

85



1. Tickbox Renderers

(a) TickedBox

(b) HalfTickedBox

(c) UntickedBox
InterblockSeparator
LineBreak
Ellipsis
Nbsp

Special Character Renderers
(a) Ampersand
b) Backslash
) Circumflex
) DollarSign
) Hash
) LeftBrace
)
)
)
)

A

— o~ —~

PercentSign
Pipe

(i) RightBrace
(j) Tilde

(k) Underscore
CodeSpan
Link
Image
ContentBlock
Bullet List

(a) UlBegin
(b) UlBeginTight
(

¢
d
e
f
g
h

—~

— =
o v

)
(¢) Ulltem
d) UlItemEnd
(e) UlEnd

(f) UlEndTight
12. Ordered List

(a) 01Begin
(b) 01BeginTight
(c) O1Item
(d) O1ItemEnd
(e) 0lItemWithNumber

(f) 01End

(g) OlEndTight
13. Definition List

(a) D1Begin

r
a
b
¢
d
e

14.

15.

16.

17.

18.

19.
20.
21.
22.
23.
24.

D1BeginTight
DlItem
D1ItemEnd
DlDefinitionBegin
DlDefinitionEnd

D1End

D1EndTight

Emphasis

(a) Emphasis

(b) StrongEmphasis

Block Quote

(a) BlockQuoteBegin

(b) BlockQuoteEnd

Code Block

(a) InputVerbatim

(b) InputFencedCode

YAML Metadata
JekyllDataBegin
JekyllDataEnd
JekyllDataMappingBegin
JekyllDataMappingEnd
JekyllDataSequenceBegin
JekyllDataSequenceEnd
JekyllDataBoolean
JekyllDataNumber
JekyllDataString
JekyllDataEmpty
Heading

) HeadingOne

) HeadingTwo

) HeadingThree

)

)
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- 0 &0 T W
N

—~
=)
NN AN AN

DR

~
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HeadingFour
(e) HeadingFive
(f) HeadingSix

HorizontalRule

Footnote

Cite

TextCite

Table

InlineHtmlComment

Obr. 2: ijln}’/ zoznam vystupnych makier baliku Markdown k verzii 2.11.0
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Obr. 3: Pandoc AST pre vstup Markdownu ,Hello *Markdownx!“

Plain

Para
LineBlock
CodeBlock
RawBlock
BlockQuote
OrderedList
BulletList
DefinitionList
Header

. HorizontalRule
. Table

Div

. Null
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. Underline
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24.
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Math
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Obr. 4: [jplny zoznam prvkov medziformatu programu Pandoc
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Podobnosti a rozdiely medzi architekttrami

Integracia programu Pandoc do nastroja Markdown vyzaduje jednoznac¢né ma-
povanie z medziformatu Pandocu do medzimakier Markdownu. V tomto oddiele
sa najprv zameriavam na prvky Pandocu, ktoré maju svoje ekvivalenty v mak-
rach Markdownu. Nésledne popisujem prvky unikatne pre Pandoc a navrhujem
rozsirenia makier Markdownu, ktoré zaistia bezproblémovt konverziu.

Spoloc¢né prvky

Zopar prvkov Pandocu uz dokonale koresponduje s existujicimi makrami Mark-
downu a ich transformécia je trividlna. Jedna sa napriklad o zvyraznenia Emph
a Strong, ktorjm zodpovedajii makré Emphasis a StrongEmphasis.? Tieto prvky
maju jeden parameter, rovnako ako uvedené makra, takze nase spracovanie by
koncilo volanim prislusnych prototypov makier nad danym parametrom. Do tejto
skupiny by sme mohli zaradit aj prvky HorizontalRule a LineBreak s rovno-
mennymi makrami, ako i prvky Note, Code a CodeBlock — tento sice s opa¢nym
poradim parametrov ako makro — s respektivnymi makrami Footnote, CodeSpan
a InputFencedCode.

Iné prvky je nutné spracovat skor, nez ich dokazeme prepisat na existu-
jace makra. Prikladom je prvok Header, ktory si okrem svojho obsahu ne-
sie i celé ¢islo definujuce, o kolka uroven hlavicky sa jednd. Tomu zodpove-
daji makrd HeadingOne az HeadingSix. Podobnym pripadom st makra zozna-
mov OrderedList, BulletList a DefinitionList, ktoré pozostavaju z poli
vyjadrujacich jednotlivé polozky. Ich ekvivalentmi v Markdowne si makra vy-
znacujuce zaciatky a konce celych Struktir, ako aj ich poloziek — napr. UlBegin,
UlEnd, UlItemBegin a UlItemEnd u neusporiadanych zoznamov. (To isté plati
i pre prvok BlockQuote a dvojicu makier BlockQuoteBegin + BlockQuoteEnd.)

Niekedy je toto spracovanie prvkov menej komplikované. Prikladom je makro
Cite, ktoré moze v zavislosti na pocte poskytnutych citcii prijat rézny pocet
parametrov, pricom prvym z nich je pocet citacii. Ziskanie tohoto poctu z pri-
slusného prvku Cite je v jazyku Lua trividlne, ostatné parametre potom ziskame
urc¢itym usporiadanim obsahov citacii.

Odkazy a obrazky Pandoc vyjadruje prvkami Link a Image. Prvym para-
metrom Link je zoznam prvkov tvoriaci text odkazu a druhym je dvojica (URL,
titulok) $pecifikujtica odkaz samotny.* Oproti tomu Title m4 parametre Styri —
okrem textu odkazu a titulku prijima dve URI, z nich jedno v nezmenenej podobe
a druhé vhodné priamo na sadzbu, t. j. s oSetrenymi Specialnymi znakmi. Do
dokumentu sa realne dostane len oSetrend URI, vyuzitie nezmenenej je na pouzi-

37 dbvodu tispory miesta v tomto oddiele uvddzam skritené nazvy makier, t. j. napr. Emphasis
a StrongEmphasis miesto \markdownRendererEmphasis a \markdownRendererStrongEmphasis.
4Titulok zodpovedd hodnote nepovinného HTML atribitu title.
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telovi. Podobnt formu méa prvok Image a jeho rovnomenné makro, kde je naopak
predvolene vyuzitd len nezmenend URI, ktord urcuje cestu k obrazku.

Je nutné podotknut, ze u niektorych prvkov by vyuzitie existujicich makier
mohlo byt mierne stratové. Napriklad u prvku OrderedList je mozny aj vy-
skyt dvoch vyéisliteInych typov, ktoré Specifikuji §tjl zobrazenia ¢isel poloziek®
a oddelovade tychto &isel®. To ale nedokéZeme vyjadrif existujicou skupinou ma-
kier 01Begin. ... Tieto makrd tiez nemozeme predefinovat, pretoze by to mohlo
viest k spatnej nekompatibilite. (Toto je sice nad rdmec mdjho pociatoéného rozsi-
renia, kedze ide o zriedkavo vyskytujice sa prvky, ale do budiicnosti nevylucujem
implementéaciu uplnej reprezenticie cez pridavné makra.)

Podobné strata by nastala pri spracovani prvku Table, Struktiirne najzlo-
zitejsieho prvku Pandocu, prislusSnym makrom. Prvym parametrom Table je
titulok tabulky, za ktorym nasleduje pole dvojic vycislitelnych typov Alignment
a ColWidth. Kazd4 dvojica §pecifikuje zarovnanie jedného zo stipcov, ako aj jeho
relativnu sirku. Zvysné tri parametre tvoria zahlavie, zoznam tiel a péatu tabulky.
(Kazdé telo je navyse dvojica zloZend z nepovinného zdhlavia a hlavnej ¢asti tela.)
Vsetky tieto casti tabulky pozostévaji z niekolkych zoznamov, ktoré vyjadruju
rady jednotlivych poli tabulky.

Struktira makra Table je o nie¢o jednoduchsia a viac plochéd. Prvymi tromi
parametrami su titulok a dve prirodzené ¢isla R a .S, ktoré urcuju pocet riadkov
a stipcov tabulky. Nasleduje retazec S znakov d, 1, ¢ alebo r, ktory urcuje
smer zarovnania v jednotlivych stipcoch. Na zdver makro prijme R parametrov,
kazdy z nich zlozeny z S parametrov, ktoré opét vyjadruju jednotlivé polia tabulky.
Vyjadrit &irky stipcov a uréit, ktoré riadky st zahlavia, makro Table uz nevie.

Prvky unikatne pre Pandoc
Tym sa dostavame k druhej polovici prvkov, ktora nema v makrach Markdownu
svoje ekvivalenty. Patria sem napriklad jednoduché prvky Underline, Strikeout,
Superscript, Subscript a SmallCaps, ktorych vyznam je zrejmy. Implemento-
vat tieto makrd bude trividlne, ak vieme, ako rovnakého efektu docielit v TEXu.
O nieco zaujimavejsi je napriklad prvok Quoted, ktory vyjadruje tsek textu
ohrani¢eny uvodzovkami. Okrem pola potomkov, ktoré ohranicuje, obsahuje
Quoted este hodnotu vycislitelného typu QuoteType, ktory nadobtida hodnotu
SingleQuote alebo DoubleQuote a ta vyjadruje, ¢i sa jedna o jednoduché alebo
dvojité ivodzovky. Po vzore makier Heading. .. by bolo idedlne toto na strane
Markdownu vyjadrit dvomi samostatnymi makrami, ¢im sa zachova konzisten-
cia baliku. Podobne prvok Math obsahuje vycislitelny typ MathType s hodnotou
InlineMath alebo DisplayMath, ktory urcuje, ¢i sa maji prilozené literaly vysa-
dzat v rdmci riadku alebo ako samostatnd rovnica.

S5desiatkové ¢isla, velké/malé rimske éislice alebo velké/malé pismend
6bodka, zatvorka alebo dve zatvorky
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Zvlastne pripady tvoria prvky Str a Plain, ktoré vyjadruji ,,¢isty* tsek textu
bez dodatoéného znackovania’ a tym padom by bolo mozné priamo vysidzat
ich obsah. To isté mozeme povedat o prvku Space, ktory reprezentuje jedinti
medzeru alebo Null, ktory je prazdny a nevyjadruje ni¢. Vsetky tieto prvky by
bolo trividlne nahradit — v pripade Null dokonca zahodit. Je ale mozné, ze by
niektori z pouzivatelov Markdownu pre ne dokézali ndjst zmysluplné vyuzitie.
Preto pre ne tiez zavedieme prislusné makra.

Na clenenie textu poskytuje Pandoc prvky Para, LineBlock a SoftBreak.
Para je zhruba ekvivalentny novému riadku s odsadenim, SoftBreak novému
riadku bez odsadenia. LineBlock potom vyjadruje skupinu neodsadenych riadkov.

RawBlock a RawInline su prvky oznacujice Useky textu v inych formatoch.
Generuje ich napriklad HTML znackovanie vyuzité vo formate Markdown. V dobe
pisania tohto ¢lanku stale nie je tplne jasné, ako s tymito prvkami nakladat. Ak
by slo o jeden z TEXovych formatov, bolo by mozné text jednoducho vlozit priamo
do dokumentu, ¢o ale so sebou moze niest isté bezpecnostné riziko. Poniika sa tiez
moznost opakovanej konverzie tychto blokov na AST, ¢o by ale z pochopitelnych
dovodov bolo mozné, len ak je Pandoc dostupny pri sadzbe, ¢o nemusi, ak len
podsiivame Markdownu inak ziskany AST.

Takisto nie je jasné, ako spracovat prvky Div a Span. Tie zodpovedaji HTML
znackdam <div> a <span> a ich prislusnym nepovinnym atribiitom label a class,
ktoré ale mézu obsahovat prakticky cokolvek. Najrozumnejsou cestou asi bude
predvolene vysadzat obsah tychto prvkov bez akychkolvek uprav a pripadné prvky
so Specidlnymi atribitmi nechat na pouzivatela.

Makra ako TickedBox alebo E11ipsis, ktoré som v tomto oddiele nespomenul,
nemaji v Pandocu svoje ekvivalenty. To je, ¢o sa tohto rozsirenia tyka, v poriadku.

Specifikid planovaného rozsirenia

Co sa integracie samotnej tyka, najjednoduchsou cestou je pravdepodobne rozsirit
lunamark o vstupny modul schopny spracovania AST Pandocu a tento model
nasledne integrovat do Markdownu. V dobe pisania ¢lanku je praca na takomto
module takmer hotova.®

Pandoc takisto umoznuje pouzivatelom poskytniaf vlastny vystupny modul
v jazyku Lua®, takze alternativnym riesenim by bolo napisat vystupny modul,
ktory by priamo generoval makra Markdownu. To by ale vyzadovalo pritomnost
nainstalovaného Pandocu na pocitaci, kde prebieha sadzba.

Sposoby, ktorymi bude rozsirenie mozné vyuzit v dokumentoch, budia pravde-
podobne kopirovat existujice prostriedky na sadzbu jazyka Markdown. Na priamu

"Rozdiel Str a Plain spodiva v tom, Ze Plain je blokovy a Str nie je. Plain sa vyskytuje
okrem iného napr. v poliach tabuliek. Priklad vyskytu Str je uvedeny na obr. 1.

8https://github.com/drehak/lunamark/blob/devel/lunamark/reader/pandoc_json.lua

9https://pandoc.org/MANUAL . html#custom-readers—and-writers
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\documentclass{article}
\usepackage{markdown}

\begin{document}

\begin{pandoc}{format=man}

.TH "Pandoc User\[cqls Guide" "" "July 18, 2021" "pandoc 2.14.1" "
.hy

.SH NAME

pandoc - general markup converter

.SH SYNOPSIS

.PP

\f [Clpandoc\f[R] [\f[IJoptions\f[R]] [\f[I]linput-file\f[R]]I\&...

.SH DESCRIPTION

.PP

Pandoc is a Haskell library for converting from one markup format to
another, and a command-line tool that uses this library.
\end{pandoc}

\end{document}

Obr. 5: Ukazka vyuzitia prostredia pandoc
NAME

pandoc - general markup converter

SYNOPSIS

pandoc [options] [input-file]..

DESCRIPTION

Pandoc is a Haskell library for converting from one markup format to another,
and a command-line tool that uses this library.

Obr. 6: Ukazka vystupu prostredia pandoc

\documentclass{article}

\usepackage{markdown}

\begin{document}

\pandocInput [format=docx]{documentation-of-pandoc.docx}
\end{document}

Obr. 7: Ukazka vyuzitia makra pandocInput
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sadzbu bude podla vzoru prostredia markdown dostupné prostredie pandoc, ktoré
ale bude navyse vyzadovat informéciu o tom, o aky vstupny formét sa jednd (vid
obr. 5 a 6). (Konecnd forma sa méze mierne lisit od ukazky.)

Niektoré vstupné forméaty Pandocu, napr. docz, ale maji bindrnu podobu,
ktora nie je vhodna na vkladanie do TEXovskych dokumentov, a preto pre ich
sadzbu bude nutné vyuzit makro \pandocInput, analogické k existujicim makram
\markdownInput a \input (vid obr. 7).

Referencie

1. NOVOTNY, Vit. Sazba textu oznackovaného v jazyce Markdown uvnitf
TpXovych dokumentti. Zpravodaj Ceskoslovenského sdruzeni uZivateli TpXu.
2016, ¢. 1-4, s. 78-93. Dostupné z DOI: [10.5300/2016-1-4/78.

2. MACFARLANE, John. Pandoc: a universal document converter [online].
2006 [cit. 2021-11-22]. Dostupné z: https://pandoc.org/.

3. MATTHIAS, Andreas. The pdfpages Package [online]. 2021-03-06 [cit. 2021-
11-22]. Dostupné z: https://ctan.org/pkg/pdfpages.

4. MACFARLANE, John; HAGEN, Hans; HOSNY, Khaled. Lunamark [online].
2009 [cit. 2021-11-22]. Dostupné z: http://jgm.github.io/lunamark/.

Summary: Direct Typesetting of Various Document
Formats in TEX Using the Pandoc Utility

The Markdown TEX package allows authors to typeset documents in the Mark-
down language and maintain control over how the documents will look. However,
the package doesn’t provide support for document formats other than Markdown.
In contrast, the Pandoc tool enables the conversion between dozens of document
formats including TEX and Markdown, but only provides rudimentary control
over styling.

This article elaborates on the possibility of typesetting various text formats
directly in TEX by adding support for Pandoc’s intermediate document rep-
resentation into the Markdown package. I focus mainly on the intermediate
representations of Markdown and Pandoc as well as the differences between them,
which my upcoming implementation will have to overcome. At the end of my
article, I present the planned user interface for TEX.
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Mélo by to fungovat XI

‘l PETER WILSON I

Clének ukazuje nékolik zpusobt, jak lze vytvofit miniaturni knihu z pouhého
jediného listu papiru. Jsou popsdna néktera feseni tohoto tkolu v ETEXu.

Klicova slova: Miniaturni knihy, IXTEX, pfehybani, vyrazovani stran

If our understanding have a film of ignorance over it,

or be blear with gazing on other false glisterings, what
is that to truth?

Of reformation in England

JOHN MILTON

Cilem tohoto serialu je ukazat ¢tenari kratké kousky kodu, které mohou vytesit
nékteré z jeho problémi. Doufam, Ze situaci jesté vice nezkomplikuji v dasledku
mych chyb. Opravy, pozndmky a ndvrhy na zmény budou vzdy vitany.

When true simplicity is gained,
To bow and bend, we will not be ashamed.
To turn, turn, will be our delight
"Til by turning, turning, we come 'round right.
Simple Gifts
A SHAKER HYMN

V devadesatych letech vytvoril William Adams osmistrankovou brozuru na-
zvanou One Typeface, Many Fonts , kterou Vam doporucuji si sehnat, pokud ji
jesté nemate. Kromé svého obsahu a ruznych rezu pisma je zajimava také tim, zZe
byla vytisténa pouze na jednu stranu jediného papiru, pricemz brozura vznikne
vhodnym nastfizenim a prehnutim tohoto papiru. Sim jsem na tuto brozuru
narazil pred neddavnem, kdyz jsem pfi stéhovani prochéazel své véci.

Kratce predtim jsem se setkal se sbirkou miniaturnich knih , z nichz nékteré
jsou na obrazku 1.} Nejvétsi ma rozmér 7,5x5,5cm a jednd se o miniaturni knihu
o miniaturnich knihach. Dvé nejmensi maji rozmeér 4 x 3 cm. Jedné se o inauguracéni

Z anglického origindlu Glisterings prelozil Jan Sustek. Viechny dily Glisterings byly
také sepsany do knihy, kterou je mozné zakoupit prostrednictvim TUG na strance https:
//tug.org/store/glisterings/| (pozn. redakce)

K roku 2000 drzela rekord nejmensi kniha Dvandct zvitecich znameni — Cinsky zvérokruh,
ktery ve 100 vytiscich vysla ve vydavatelstvi Toppan v Tokiu. Kniha m4 rozmér pouze 0,95 mm?.
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Obrazek 1: Nékteré miniaturni knihy. Jednotky na pravitku oznacuji palce, body
a pica.
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Obrézek 2: Rozvrzeni stranek v leporelu.

fe¢ Johna Kennedyho v lednu 1961 a o projev Abrahama Lincolna v Gettysburgu
v listopadu 1863. Velikost pisma v téchto knihach je jen o mélo mensi nez tady
v poznamkach pod carou.

Po téchto dvou prilezitostech jsem se zacal zajimat, jestli existuji i jiné me-
tody nez ta Williamova, jak vytvorit miniaturni brozuru. Dlouhou dobu jsem
bezvysledné zkousel stithat a prehybat poé¢marané papiry a pak jsem si vzpomnél
na knihu Cherryl Moote , o niz se piSe, ze

Tato kniha ukazuje vzory idedlni pro vytvoreni miniaturnich uméleckych
knih na vasi tiskarné nebo kopirce. ... Vétsina vzord vyuziva standardni
velikosti papirua.

Je nékolik moznosti, jak vytisknout text na jednu stranu jediného papiru a
pomoci prehybani a stiihani z tohoto vytvorit prijatelnou knihu. Nejjednodussi je
format leporela, kde jsou jednotlivé stranky na papiru rozvrzeny jako na obrazku 2.
V tomto a dalsich diagramech jednotliva ¢isla oznacuji poradi stranky a orientaci
textu. U ¢islic, kde by jejich orientace nebyla z diagramu zretelnd, jsou tyto ¢islice
podtrhnuty. Tenké Cary oznacuji, kde se papir prehne, tlusté ¢ary oznacuji, kde
se papir nastfihne. U leporela se papir prehyba stridavé nahoru a dola. Tento
jednoduchy format vyuziva mnoho japonskych a ¢inskych knih. Na obrazku 3 je
¢ast knihy Zivotopisy dvandcti ¢inskych ucenct, ktera je psana ¢insky a anglicky.
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Obrazek 3: Cast ¢inské knihy ve formétu leporela. Celd kniha ma rozméry
20x425 cm.

Obrazek 4: Vlevo rozvrzeni stranek ve francouzském pfehybu. Vpravo rozvrzeni
stranek ve dvouminutové knize.

Dalsim jednoduchym formétem je francouzsky prehyb, kde se papir prehne
naptl a poté znovu napul ve druhém sméru. Vizte obrazek 4. Casto se tento
format pouziva pro papirova prani.

William Adams oznacuje format své brozury jako stroke book?, zatimco
Cherryl Moote jej nazyva dvouminutova kniha. Rovrzeni stranek je na obrazku 4.

Instrukce ke slozeni brozury jsou nasledujici.

Prehnéte delsf stranu papiru naptl (strdnky 112 pfehnéte na stranky 615)
textem ven (pfehyb tvaru kopce). Kazdou ptilku pfehnéte znovu naptl
(615 na 714 a 112 na 813) textem dovnitf (prehyb tvaru idoli). Cely papir
rozlozte. Piehnéte kratsi stranu napul (1181716 na 2131415) jako kopec.
Pfestfihnéte polovinu dlouhého prehybu (tlustd ¢dra). Zatlacte krajni
strany smérem proti sobé (112 k 615 a 615 k 112), aby se stfedni strany
dotykaly (3 se dotyka 4 a 7 se dotyka 8). Nakonec piehnéte stranky do
pozadovaného poradi.

Nevédél jsem, jakym zpusobem William seséazel svych osm stranek takto na
jeden list. Tipoval jsem, Ze nejdrive vysazel kazdou stranku na zvlastni list a pak
pouzil néjaky software na strankovou montaz, jako napriklad psnup. Nakonec mi
William napsal, Ze3

Vytvoril jsem jednotlivé stranky v kreslicim programu Altsys Virtuoso na
mém NeXT Cube. Ulozil jsem je jako eps soubory (uzitecna funkce pdf

2Ptekladateli se nepodafilo rozlustit, ktery z desitek vyznami slova stroke mél autor na
mysli. (pozn. prekl.)
30sobni email 25.6.2008.
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Obrézek 5: Vlevo spirdlové rozvrzeni (pocateéni prehyb tvaru kopce). Vpravo
spirdlové rozvrzeni (po¢atecni prehyb tvaru tdoli).
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Obrézek 6: Vlevo hadi rozvrzeni (podatecn{ prehyb tvaru kopce). Vpravo rozvrzen{
tvaru T (pocétecni piehyb tvaru kopce).

prohlizece, ktery jsem pouzival). Pak jsem jednu strdanku po druhé rucné
posouval a otacel na zakladé makety, kterou jsem si poskladal.

Pro strankovou montaz existuji nekteré cisté ETEXové metody. Naptiklad
balicek booklet [5| pro vytvoreni brozury ze zmensenych stranek origindlu, nebo
balicek flowfram ﬁ Nicoly Talbot, ktery umoznuje definovat ramy na strance a
text pak automaticky pretéka z jednoho ramu do dalsiho. Balicek pdfpages
Andrease Matthiase poskytuje nastroje pro strankovou montaz v pdfIATEXu. Ko-
lekce programu PSUtils [8] Anguse Duggana obsahuje nékolik programi, napriklad
jiz zminovany psnup, pro stranovou montaz postscriptovych soubort. Pro pdf
soubory existuje podobné kolekce programu Multivalent @ Toma Phelpse. Ja
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Obrazek 7: Kamnové rozvrzeni.

jsem v8ak chtél vytvorit miniaturni knihy basnicek a epigram, vytisténé na jednu
stranu jediného papiru, a to v M TEXu a bez pouziti dalsich balicki. Pro tento
ucel se zdalo vhodné délat strankovy zlom ruc¢né a ne automaticky, jak to déla
bali¢ek flowfram.4

Cherryl uvedla nékolik rozvrzeni stranek, které po vytisténi na jediny papir
bézného formétu® lze posklddat do miniaturni knihy. Tato rozvrzeni jsou na
obrézcich 5-6. Abyste po vytisténi slozili knihu, nejdfive papir nastiithnéte podél
tlustych car a poté papir prehybejte v poradi od prvni do Sestnacté strany.
Postupné stridejte prehyby tvaru kopce a udoli. Pfi Cteni je pak tfeba knihu rtzné
otacet.

Netusim, zdali tato jednotlivd rozvrzeni maji néjaké ustilené nazvy, proto
jsem je nazval vlastnimi slovy.

Samoziejmé si mizete navrhnout vlastni rozvrzeni. Pro sebe jsem si udélal
rozvrzeni na obrazku 7. Netvrdim, zZe je to pékné nebo uzitecné ani neddvam navod,
jak maji byt stranky orientovany. Tvar fezti mi vzdalené pripominal prikladani
dfeva do kamen, proto jsem rozvrzeni nazval kamnové.

Mozna jste zvédavi, jak byly vytvoreny vsechny tyto diagramy. A i kdyz nejste,
odpovim. Vytvoril jsem je s vyuzitim balicku graphicx a prostiedi picture. Takto
napriklad vypada zéklad zdrojového kédu obrazku 5 vlevo — po Case se psani toho
kédu stéva, otravnym.©

1 %% otoCeni argumentu vzhiru nohama
> \newcommand*{\rupd} [1]{%

4Také se mi nepodafilo zjistit, jak lze automaticky vlozit &slo strany dovniti rAmd.

5Konkrétné jde o formaty A4 a letter.

6Protoze prekladatel nemél k dispozici ptivodni zdrojovy kéd ¢ldnku a ani dostatek trpélivosti,
rozhodl se tyto diagramy vysazet v METAPOGSTUu, kde s vyuzitim vhodnych maker byl zdrojovy
kéd obrazkl natolik jednoduchy, ze k onomu ,,po ¢ase® nestihlo dojit. (pozn. prekl.)
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3 \rotatebox[origin=c]{180}{#1}}

1 %h%% k ulSetfeni psani

5 \let\ul\underline

6 hhlhh diagram

7 \begin{figure}

s \centering

o \setlength{\unitlength}{0.003\textwidth}
10 \begin{picture}(100,120)

1 %hhh tenké Eary

12 \thinlines

13 \put (0,0) {\framebox (100,120) {}}

14 \put (25,0){\1ine(0,1){120}}

15 \put (50,0){\1ine(0,1){120}}

17 \put (0,90){\1ine(1,0){100}}

18 %hhh tlusté Eary

19 \linethickness{2pt}

20 \put (0,90){\1line(1,0){75}}

21 \put (75,90) {\1ine (0,-1){60}}

22 \put (75,30){\1line(-1,0){50}}

23 \put (25,30){\1ine (0,1){30}}

24 \put (25,60){\1ine(1,0){25}}

25 %hhh Eisla stran

26 \linethickness{Opt}

27 \put (0,90) {\framebox (25,30) {\ul{1}}}
28 \put (25,90) {\framebox (25,30) {2}}

30 \put (0,0) {\framebox (25,30) {\rupd{10}}}
31 \put (25, 0) {\framebox (25,30) {\rupd{\ul{9}}}}
32 \put (50, 0) {\framebox (25,30) {\rupd{\ul{8}}}}
33 \put (75,0) {\framebox (25,30){7}}

sa  \end{picture}

35 \caption{Vlevo spirdlové rozvrZzeni ...}
s \label{fig:layiM}

a7 \end{figure}

Cherryl Moote popsala také nékterd dalsi rozlozeni, kdy vysledna kniha je jiz
slozitéjsi. Jedno z takovych je na obrazku 8 vlevo. Jedna se pouze o spojeni dvou
dvouminutovych rozvrzeni (viz obrézek 4 vpravo). Jestlize stranky prehneme
jednim zpusobem, dostaneme vazbu dos-a-dos, kdy dvé dvouminutové knihy maji
spole¢nou zadni desku. Kdyz ale stranky prehneme jinym zpusobem, budou mit
obé knihy stranky vzajemné prolozené.
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Obrézek 8: Vlevo rozvrzeni pro vazbu dos-a-dos nebo pro prolozené stranky.
Vpravo trojuhelnikové leporelo.

Zcela jiny typ rozvrzeni je na obrazku 8 vpravo — trojuhelnikové leporelo.
Cisla oznacuji posloupnost jednotlivych stranek, jejich orientace je ponechéna na
autorovi.

Abyste védéli, které z téch mnoha moznych rozvrzeni je vhodné pro vas projekt,
je tfeba si vSechna rozvrzeni vyzkouset a experimentovat s nimi.

Pro predstavu, jak vytvorit knihu z uvedenych rozvrzeni, nabizim obrazky 9
a 10. Zkopirujte si tyto obrazky na celou stranu A4 a pak stiihejte, prehybejte,
zkousejte a experimentujte. Obrazek 9 je ureny pro spiralové rozvrzeni podle
obrazku 5 vlevo — prvni strana je tituln{ a Sestnédcta je tirdz. Obrazek 10 je urceny
pro spirdlové rozvrzeni podle obrazku 5 vpravo — v tomto pripadé jsou prvni a
Sestnacta strana prazdné a je mozné na né prilepit desky knihy, vysledek pak
bude vypadat opravdu profesionalné.

Pokud se chcete pokusit o podobnou knihu, uvadim zdrojovy kéd rozvrzeni
na obrazku 10.7

%tk rozméry brozury

30 \newlength{\across}

10 \newlength{\down}
\setlength{\across}{0.2\textwidth}

12 \setlength{\down}{0.2\textheight}

%hlkh nulovd mezera mezi \fbox a jeho obsahem

42 \setlength{\fboxsep}{Opt}

15 \let\fbx\fbox

a6 holoh’ prost¥edi vplace je definovano ve t¥idé memoir
ar %kt jeho obsah se vertikalné& vycentruje

3

o

4

iy

4

w

7V ptvodnim éldnku na sebe nenavazovaly okraje jednotlivych stranek, a to horizontilné ani
vertikdlné. Aby navazovaly horizontdlné, bylo tfeba pfidat makro \bezmezery a na rddku 78
presné nastavit sifku sazby. Aby navazovaly vertikalné, bylo tieba na radku 80 pfesné nastavit
mezitddkovou mezeru. Ona magickd konstanta —0.4 pt v obou pripadech znamend zaporné
posunut{ o tloustku ¢4ry. (pozn. prekl.)
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Obrazek 9: Miniaturni kniha podle obrazku 5 vlevo.
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Obréazek 10: Miniaturni kniha podle obrazku 5 vpravo.
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4s \providecommand{\vplace}[1] [1]{%

19 \par\vspace{\stretch{#1}}}

s0 \def\endvplace{\vspace*{\stretch{1}}\par?}
51 %okl v1oZ1i jednu minipage vycentrovanou dovnit¥ druhé
s2 \newcommand{\portion}[1] {\fbx{/

53 \begin{minipage}[c] [\down] [t]{\across}
54 \centering

55 \begin{minipage} [c] [\down] [t]{0.8\across}
56 #1Y%

57 \end{minipage}

ss \end{minipage}}}

59 hioh/e Vvertikalné vycentruje obsah \portion
60 \newcommand{\vcp} [3] [11{%

61 \portion{\centeringy,

62 \begin{vplace} [#1]#2\end{vplacel}#3,
63 \vspace*{\baselineskip}}/

6a  \bezmezery}

o5 hhihh otoli obsah \vcp vzhiru nohama

66 \newcommand{\rvecp}[3] [1]1{%

o7 \rotatebox[origin=c]{180}{%

68 \let\bezmezery\relax

60 \vep [#1]{#23{#3}}%

70 \bezmezery}

7 hhhl aby stranky na sebe horizontalné navazovaly
72 \newcommand{\bezmezery}{/,

73 \penaltyO \hskip-.4pt \ignorespaces}

7 hhh% Eisla stran

7s \newcommand*{\pgn} [1]1{{\tiny #1}}

76 hololohlole SaZDA

7z \centerline{%

7s  \hsize\dimexpr.8\textwidth+2pt

79 \VbOX{
80 \lineskip-.4pt
81 \noindent

82 %hhl Fada 1

83 \vep{\mbox{}}{}

84 \VCp{%

85 \large \textit{Vitae Summa Brevis} \\[5mm]
86 \large Ernest Dowson}{}

87 \vcp{They are not long,}{\pgn{3}}

88 \vcp{The weeping and the laughter,}{\pgn{4}}
89 %hhl Tada 2
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90 \rvcp{We pass the gate.}{\pgn{8}}

o1 \rvcp{in us after}{\pgn{7}}

92 \rvcp{I think they have no portion}{\pgn{6}}
93 \rvcp{Love and desire and hate:}{\pgn{5}}

94 %hhl Fada 3

05 \vcp{They are not long,}{\pgn{9}}

96 \vcp{the days of wine and roses:}{\pgn{10}}
o7 \vcp{Out of a misty dream}{\pgn{11}}

98 \vcp{Our path emerges for a while,}{\pgn{123}}
99 %hhl Fada 4

100 \vcp{\mbox{}}{}

101 \rvcp{{\footnotesize The Herries Press\\[lcm]
102 2008}}{}

103 \rvcp{Within a dream.}{\pgn{14}}

104 \rvcp{then closes}{\pgn{13}}

105 }}

Pro sazbu jsem nevyuzil celou tiskovou oblast, ale pouze jeji ¢ast. Na rad-
cich 41-42 lze nastavit rozmér této ¢asti. Pokud pouzivate tfidu memoir nebo
balicek geometry, mizete snadno zmeénit rozmeéry tiskové oblasti. P¥i sazbé jsou
jednotlivé stranky zardmované makrem \fbox (pouZitym uvnité \fbx). Jestlize
zaramovani nechceme, predefinujeme napriklad nad radkem 77 makro \fbx na-
sledovneé.

106 \renewcommand*{\fbx} [1]{#1}

Nechf vam je tvorba vlastnich miniaturnich knizek potésenim.

Podékovani

William Adams byl tak hodny, ze prosel cely mij ¢ldnek a ja jsem pak mohl
zapracovat mnoho z jeho navrhi. Jeden navrh jsem vsak nezapracoval a ¢inim tak
ted. William navrhuje vzit si jako dalsi zdroj riznych rozvrzeni néjakou literaturu
o origami, napiiklad The Folding Universe . I kdyZ neni tato kniha pifimo
k tématu, stoji za to si ji prohlédnout.
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Summary: It Might Work XI

This paper shows several ways how to create a miniature book printed on just a
single sheet of paper. Some ETEX solutions are given.

Keywords: Miniature books, I’ TEX, folding
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