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Uvodnik

| PETR SoJkA I

Milé ¢tenarky a ctenari, TpXistky a TEXisté,

i v dnesni svizelné dobé se lze radovat z drobnosti, jakou je toto druhé dvojcislo
Zpravodaje roku 2020. Vzhledem k epidemickym opatienim jsme se nemohli v roce
2020 sejit na tradicni predvanocéni prednasce a na valném shromézdéni. Vybor
na vzniklou situaci reagoval ndvrhem zmén stanov, které v budoucnu umozni
korektné realizovat valné shromézdéni i v online nebo hybridni podobé. Podle
starych stanov svolané valné shromazdéni jiz navrzenou zménu schvalilo. Volebni
valné shromazdéni na podzim 2021 tak bude usporadano jiz podle nové verze
stanov, kterou najdete na webu sdruzeni. Uvitdme nominace a kandidaturu
zejména novych agilnich ¢lent do vyborul!

Valnému shromézdéni predchézela prednéska Vitka Novotného o projektu
digitalizace Zpravodaje. V Ceské digitalni matematické knihovné (DML-CZ) jiz
Vitkovym prispénim méme prvni ro¢nik Zpravodaje a zbyvajicich 30 ro¢nik bude
brzy nasledovat. Online podoba prednasky zajistila vyssi ucast nez pri kontaktni
podobé v predchozich letech. Své ¢lanky v prvnim ro¢niku Zpravodaje tak mohl
vidét i zakladajici prfedseda (I'UGu:
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Konverze Zpravodaje CSTUGu pro Cesko
digitalni matematickou knihovnu (DML-_

Co, pro€ a jak?

Vitek Novotny
witiko@mail.muni.cz

Valné shromazdéni CSTUGuU

6. brezna 2021 v Brné

Obrézek 1: Online prednaska o digitalizaci Zpravodaje do DML-CZ s bohatou
ucasti ¢lent véetné zakladajiciho predsedy sdruzeni Jittho Veselého (vpravo dole)
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Obréazek 2: Zpravodaj (SI'UGu v digitalni matematické knihovné na dml.cz

Bohatstvi ¢lankt Zpravodaje tak bude dostupné dalsim generacim TEXovych
nadsenct. Snad se i zvysi motivace uzivatel v ném publikovat.

Na jednoho z prvnich piedsedit (FT'UGu a jeho vyuzivini TEXu a METAFONTu
pri sazbé casopisi v Matematickém udstavu AV CR, pro sazbu ucebnic a knih
v dalsich nakladatelstvich nebo pro organizacni zajisténi matematickych olympiad
vzpomind v prvnim ¢lanku ¢isla Pavel Stiiz. Karel byl TEXovym perfekcionistou a
nadsencem METAFONTu, castnicim se mnoha TEXovych konferenci a projekti.

Jsme stale Ceskoslovenské sdruzeni bez pomlcky, fungujeme spole¢né, nase ma-
terské jazyky maji velmi podobnou morfologii i pravidla typografie, tak pro¢ nemit
i spolecné déleni slov? Tuto minimalistickou snahu popisuji se synem v druhém
¢lanku tohoto ¢isla. Nové spolecné vzory maji nejen vétsi presnost a generaliza¢ni
vlastnosti, ale jsou udrzitelné generovany z vytvorené oteviené, aktualni a obrov-
ské slovni zasoby obou jazykt zkompilované z vefejné publikovanych ceskych a
slovenskych textt na Internetu.

Minimalismus, pouzit{ nejnovéjsich nastroju a efektivita bez kompromisa
jsou nejen znaky designu zavodnich vozt formule 1, ale i principy, na kterych
stoji navrh formatu OpTEX Petra Olsdka. V ¢lanku si prectete vyhody, které
makrobalik skyta tém uzivatelim TEXu, kteri ho znaji pod kapotou do posledniho
sroubku, a mohou tak OpTEX s vyhodou vyuzit pro své publikaéni projekty misto
pohodlného sedanu BTEXu ¢i ConTEXtu. Znate-li TEX jako Petr, prectéte si jeho
clanek: muzete se tésit z minimalismu a rychlosti jeho nového zavodniho stroje.
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Obrazek 3: Karel Hordk (vlevo), spolu s dalsimi tfemi reprezentanty T'UGu na
konferenci BachoTEX 2017 Fotografie: Frans Goddijn

Dobu mezi koronavirovymi vlnami vyuzili uzivatelé makrobaliku ConTEXt a
sesli se v Sibriné u Prahy. O akci referuje véetné fotoreportaze Jano Kula.

Dobré a spatné priklady makrodefinic jazyka METAPOSTu prezentuje ve svém
¢lanku Taco Hoekwater.

Cislo tradi¢né uzavird dalsi prelozeny dil seridlu funkénich ukazek sézecich
technik od Petera Wilsona.

Douféam, ze karanténa nékterym z vas umozni se soustiedit na napsani ¢lanku
o svych zkusenostech s TEXem a pristi Cislo, jiz v DML-CZ, bude jesté obsahlejsi
nez toto a my budeme radostnéjsi nejen z porazky viru, ale i ze sdileni svych
typografickych zkusenosti a kvalitni typografie systémem TEX.

Summary: Introductory Word

In addition to the introduction of the content of the Zpravodaj issue, the author
refers about the changes of (FT'UG bylaws, about the digitization project of
Zpravodaj, and about the former (T'UG president Karel Horak.

Masarykova univerzita, Fakulta informatiky, Botanickd 68a, 60200 Brno
sojka@ fi. muni. cz
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Sbohem, drahy Karle, sbohem!

| PAVEL STRIZ I

Karel Horak se s nami rozloucil 22. srpna 2020 v jeho ranych 66 letech.

Setkavani se s panem doktorem

Pravdépodobné kazdy z vdas ma v okoli osobu, u které si nevzpomene, kdy
a kde se s ni poprvé setkal, at uz osobné ¢i zprostiedkované. To je muj pripad
u Karla Hordka, mj. spoluzdka Jaromira Antocha. At usilovné premyslim, nevim,
jestli jsem jeho jméno zahlédl poprvé u nékteré z tirdzi sbirek tloh, nebo jako
jednoho z tspésnych soutézicich ¢i ¢lenu komise u matematickych olympiad, nebo
jako jednoho z byvalych predsedin Cs. sdruzeni uzivatelt TgXu, ¢ jako jednoho
z tcastniki BachoTEX, EuroTEXad ¢i ConTEXt mitinkd.

Rada TEXistt se s jeho praci poprvé setkala prostiednictvim jeho kalend&it.
Zde je jedna ukazka. Je to udélano na kolené METAPOSTem. Zacal s nimi na
prelomu tisicileti (tipuji od padesatin) a skondil u 17 stran. Lze zménit rok a vse
se prepocita a prekresli. Napsal o nich ptispévek Geometric Diversions with TgX,
METAFONT and METAPOST do ¢asopisu TUGBoat, Vol. 24, No. 3, 449-452, 2003,
https://www.tug.org/TUGboat/tb24-3/horak.pdf.

Matematicky istav AV CR

www.math.cas.cz é
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Podobné vyrazné se zapsal do sazby sachu, kde vytvoril potfebnd makra
pro Jaroslava Polaska, a bylo mozné se proklikavat z PostScriptu do zdrojového
souboru, coz nyni umi u PDF napiiklad TgXworks. Ukédzku zminil v ¢lanku
Do Sachu s TgXem! ve Zpravodaji Ceskoslovenského sdruzeni uzivateltt TEXu,
Vol. 1, No. 3, 25-26, 1991, https://www.cstug.cz/bulletin/pdf/bul913.pdf.
Prikladam obalku a ukézku sazby z knihy Jurij Balasov, Eduard Prandstetter:
Sachové koncovky, Prazska Sachova agentura, 1991, neb Karel vedle plakéti,

SACHOVE KONCOWKY

Jurij BALASOV
Eduard PRANDSTETTER

S jistotou mohu fici, ze Karel nevynechal jedinou konferenci TEXperience,
kterou jsem organizoval za svého pusobeni ve Zliné. Pii kazdém setkdni se mé
ptal, jestli se neplanuje dalsi ro¢nik. Podobné mé Karel popohédnél, jestli jsem uz
nepokrocil se sazbou knihy ceskych erbii mést, o které jsem mu vypravél, jak ji
planuji vysazet a jakd data uz mam. Tésil se na ni hodné.

Diky mé zalibé v kresbé a prekreslovani grafii a obrazkt mi Karel nabidl
praci na Matematickém tistavu AV CR na pozici technického sazece. Jako jeho
ucen jsem nahlédl vic do PlainTEXu, byt jsem si u iprav sablon spis rval vlasy.
Karel obdivoval praci Donalda E. Knutha, Petra Olsaka, Zdenka Wagnera, Karla
Pisky, Jana Kuly, Honzy Sustka, holandskych a polskych TgXisti. Jeho zédbéru
u PostScriptu se malokdo vyrovnal. To bylo Karlovo! Jednou mi hrdé prozradil,
Ze primo ve velké tiskdrné sedl ke stroji a v textovém editoru zasahl do tiskového
podkladu, aby se mohlo zacit vyrabét. Jednalo se o zménu barevného prostoru
v postscriptovém souboru.

A znovu jsem diky Karlovi nahlédl vic do METAPOSTu. Karel byl vzdy trochu
smutny, kdyz jsem ho premlouval k I¥TEXu ¢i TikZu. Uznal, Ze pro méné zkusené
uzivatele TEXu je to lepsi, ale Ze je potieba stejné jit do jadra. Co mé vSak
potésilo, Ze z uéné jsem se stal mistrem pro uéné Karla u Lua(TEXu). Osobné
i e-mailové jsme tesili rizné vychytavky a tpravy textt pomoci Lua. At uz se
jednalo o zasahy do textovych ¢i datovych soubort.

Jednu ze vzpominek mam, kdyz jsme Karla ztratili béhem vyletu na konferenci
TEXperience. Karel nikde a pfitom vsichni ostatni uz byli z vyletu ddvno zpatky.
Zmicehonic mi madma poddva mobil, ze mam hovor. A hle, Karel, Ze si odbod¢il na
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prohlidku zriceniny, Ze je tma, a ze nevi, jak se dostat zpét na rekreacéni stredisko
Jestrabi na Rusavé.

— Pane Hordku, vidite nékde néjaka svétla?

— Vidim.

— Tak jdéte za tim svétlem, bud je to nase chata ¢i zacatek vesnice a z tama
my vas uz vyzvedneme autem. Volejte.

— Dobre, ja to tedy zkusim.

Mam jesté jednu vzpominku, se kterou se rad podélim. Karel byl kavalir,
dzentlmen a védél vzdy, kdy uz staci. Na mitinku o ConTEXtu na Mlyné Brejlov
u Tynce nad Sazavou jsem Karlovi nabizel ofechovku od téty.

— Mém tu vzorek z roku 2008. Déte si?

— Ochutnam.

— Mém tu jesté vzorek z roku 2007.

— Nemél bych, ale to jesté ochutnam.

— Nedate si jesté? Mam tu jesté vzorky z let 2005 a 2006. Tata kazdy rok
trochu experimentoval.

— Ne, ne, opravdu dékuji, ale mné uz staci. Mam akorat. Ale vytidte tatinkovi,
ze je vybornd, ze se mu podafila.

Trochu mé mrzi, ze Karel nedorazil ani jednou do Ziliny na konferenci OSSConf,
kde vznikla za vic jak desetileti zajimava TpXova sekce s prijemnym poslu-
chacstvem. Pro mne to bylo volné pokracovani ceské konference TEXperience.
TgXperience byla pro kolegy ze Slovenska vzdy daleko. OSSConf ma tu vyhodu,
ze ¢lovék muze nahlédnout do jinych sekci: vyvoje opensource software, OSS ve
vzdélavani, opendatové, openhardwarové, open GISové, ale i do 3D tisku. Rikaval,
ze se obava, ze by lidé nerozuméli jemu a on jim. Byl by pii{jemné prekvapeny.

Predposledni e-mail od Karla mi dokézal, Ze je to bojovnik. Podrobné mi
popsal, co a kde mu z téla doktori vedou, ze je upoutan na lizko doma a ¢ekd mezi
chemoterapiemi. Psal, ze mé prostor diky koronni rané dokoncit své projekty, bez
ohledu na to, jak lécba zhoubného nadoru na slinivce, ktery zablokoval zlucovod,
dopadne. Psal jsem mu, ze drzim palce, a mlij posledni e-mail byl ndhled na
animaci pro Zdenka Wagnera o matematické gnostice. To by pro METAPOST
byla trochu sila. Prikladam péar vzorkid z animace.

MATHEMA MATHEMATICAL
GN@STICS GCNOS S
www.mathgnos

Odepsal mi: ,,Pavliku, Tys hracicka :-) Zdravim, Karel“. Tak se se mnou
virtualné rozloucil, to byl od néj posledni e-mail, ndhodou vysel na den mych
narozenin.

Karel mi bude chybét, s nim odchézi velky kus TEXového uméni. Na rozdil
od Knutha, ktery si od komunity drzi odstup, Karel vzdy poradil a pomahal.
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Rozlouc¢im se s nim nahledy z jeho tvorby a prekreslovani, které jsem rozdélil do
nékolika blokii dle mista jeho ptisobeni. Je to stiipek z jeho obi{ prace da Vinciho
zébéru. Vzdy si rdd vzpomenu na pana doktora z posledni TEXperience, jak nas
s kiidou v ruce u cerné skolni tabule, o jejiz instalaci nas poprosil TEXpert Petr
Olsak, 1éci ze zaludnosti TEXového svéta.

Nakladatelstvi Prometheus £ a JCMF

http://prometheus-nakl.cz/ a https://www.jcmf.cz/
Karel sizel nejriiznéjsi knihy, uéebnice! a sbirky tloh. Snazil se vie sazet jen
v PlainTEXu a ve svych makrech. KTEX nemél rdd a do CONTEXTu se nestihl
zamilovat. Na obrazky pouzival METAPOST s fadou udélatek, pomicek a kon-
verznich skriptu.

Mne konkrétné zaujal odstavec o probéhlé matematické olympidadé v roce 2006
v Rozhledech matematicko-fyzikdlnich, Vol. 81, No. 2, 44-47. Jedna se o zajimavy
obrazek, kdybychom jej chtéli prekreslit, umistény v pozadi odstavce zpravy.
Zaroven je to nahled na styl Karlova psani.

Pripravu a zdarny pribéh celé akce zajistovali organizatori z fad ¢leni
Mezxické matematicke spolecnosti za podpory mexického ministerstva
skolstvi, vlady statti Yueatan, tamnich univerzit a desitek sponzort. Na-
shroméazdéné fin@ncéni prostredky umoznily u ovat v8echny soutézici,

vedouci druzste

Emily, ktery vsak nakonec Méridu minul zhruba o 80km a v samotném
mésté se projevil jen siln€jsim vétrem.

Vedoucim ¢eského druzstva byl RNDr. Karel Hordk, CSc., z Matema-
tického Gstavu Akademie véd v Praze. Soutézni druzstvo, které doprova-
zel pedagogicky vedouci doc. RNDr. Jaromir Simsa, CSc., z Piirodové-
decké fakulty Masarykovy univerzity v Brné, bylo jmenovano na zakladé
vysledki dstfedniho kola 54. ro¢niku MO v Benesové a néasledného ty-
denniho soustfedéni v Bilovci. Tvorili je Jaroslav Hancl z 3. roéniku

1Zmifime zde alesponn svazek 1 Edice Pteklady vysokoskolskych ucebnic: D.Halliday,
R. Resnick, J. Walker — Fyzika. Vysokoskolska ucebnice obecné fyziky. ISBN 81-7196-214-7
(Prometheus), 2000 (Typografie a sazba programem TEX RNDr. Karel Hordk, CSc.) jako
priklad kvalitni a krasné sazby programem TEX. Poznamka redakce.

111



Matematicka olympiada M@

http://www.matematickaolympiada.cz/

Karel patril k narodnim vitéztim v letech 1971-1973, pozdéji k aktivnim orga-
nizadtortim a tvirctm uloh. Zde je nékolik ukazek obrazka z rocnikd 65 az 69.
Pérovky (Cernobilé obrazky, ty bez barev a Sedé) mél nejradéji.

ool H G H G
[ieaaa) /i 4
e aaaaad) 17 3
S e s e il E E =2
3:: o
}.; YDl 8---/C YDl 34 C

4 2 4 2

1 1
A B A B
Uy
Uy

C|D|E|F|G|A|H

112



Vzdy se peclivé snazil pruniky kiivek a dilezité body zvyraznit prazdnym
krouzkem, to byl jeho podpis. Znacka kvality.
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Matematicky tstav AV CR ]

http://www.math.cas.cz/

Karlovou domovinou byl Matematicky tistav AV CR. I zde §ifil povédom{ o TEXu,
METAPOSTu, a jak mi potvrdili jeho kolegové, vzdy kazdému rad poradil. Z prvni
ruky mohu potvrdit, ze castokrat i ve dvé rano.

vvv,

cal Journal (ddle CMJ, zaloZen 1951, http://cmj.math.cas.cz/), Applications
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of Mathematics (AM, zalozen 1956, http://am.math.cas.cz/) a Mathematica

Re

o=0

Z ¢&ldnki J. C. Hurajovd, T. Madaras: More on betweenness-uniform graphs, CMJ, 68(2),
293-306, 2018 (dva obrézky); J. Yun Yue, S.Meiqin Wei, T. Yan Zhao: Proper connection
number of bipartite graphs, CMJ, 68(2), 307-322, 2018; M. Vlasdk: Time discretizations for
evolution problems, AM, 62(2), 135-169, 2017 a T. Bayer, M. Koc¢andrlovd: Reconstruction of
map projection, its inverse and re-projection, AM, 63(4), 455-481, 2018.

U nékterych grafu nerad uznal, Ze jsou prilis tézké na prekresleni bez vstupnich
dat, tak se snazil o sazebni jednotu popiska v grafu ¢i alespon o sazbu popisku
jednotlivych os.

6
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R/ Req

Z clanka Y. Yamamoto: On the optimality and sharpness of Laguerre’s lower bound on
the smallest eigenvalue of a symmetric positive definite matrix, AM, 62(4), 319-331, 2017;
J. Hozman, T. Tichy: DG method for numerical pricing of multi-asset Asian options—the case of
options with floating strike, AM, 62(2), 171-195, 2017; P. Kurfiirst, J. Krticka: Time-dependent
numerical modeling of large-scale astrophysical processes: from relatively smooth flows to
explosive events with extremely large discontinuities and high Mach numbers, AM, 62(6),
633-659, 2017 a A. Ghost, C. Kundu: On generalized conditional cumulative past inaccuracy
measure, AM, 63(2), 167-193, 2018.

Obcas se objevily podklady, kde nebylo mozné ¢i praktické zasdhnout, tak
fikal, ze to se neda nic délat. Zminil, ze autory oslovoval o lepsi verzi, ale kde to slo,
autory dal nezatézoval. Zde je ukézka ponechaného rastrového obrazku, vektorovy
obrazek o mnoha linkdch by byl netinosné velky (obrazky vlevo). Podobné to
plativd u fotek, skenti a modeli se svétly a stiny (obrazky vpravo).

(] Y D
g4 \'

7';1» /‘/‘-'IIA‘

Po dvou obrazcich z ¢lanku Fei Xu, Hehu Xie: A full multigrid method for semilinear
elliptic equation, AM, 62(3), 225-241, 2017 a D. Jeulin: Iterated Boolean random varieties and
application to fracture statistics models, AM, 61(4), 363-386, 2016.

Podklady nam chodily v ruzném tvaru — od rucnich nacrtka pres kresby
vytvorené v TEXu az po nejruznéjsi vystupy z vypocetnich a simula¢nich néstroju.
Jednalo se o celou Sifi oboru. Zde je nékolik extra , vypecenych®“ ukéazek pro
potéSeni oka Ctenare.
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Z clankia B. Volna: Chaotic behaviour of continuous dynamical system generated by Euler
equation branching and its application in macroeconomic equilibrium model, MB, 140(4),
437-445, 2015 (tfi obrdzky); X. Hu, P. Huang, X. Feng: A new mixed finite element method
based on the Crank-Nicolson scheme for Burgers’ equation, AM, 61(1), 27-45, 2016 a J. Malek,
K. R. Rajagopal, P. Sukova: Response of a class of mechanical oscillators described by a novel
system of differential-algebraic equations, AM, 61(1), 79-102, 2016.
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Byl jednou jeden pan doktor

Béhem na$i komunikace jsme feSili nejruznéjsi zaji-
mavosti, a kdyz Karel néco nevédél, to uz bylo co
fict. Jeden z problémi, ktery mi zminil, bylo pfe-
sazeni zdrojovych kédu zaniklého ruského casopisu
Kvant, http://www.kvant.info/zkm_main.htm (rusky
Kypnan Ksanr). Byl tam problém s chybéjicimi pismy,
zjisténim kédové stranky, i s tim, jak ziskat vekto-

rovou podobu z rastrovych obrazku. Shrnul jsem své postiehy na strance
https://tex.stackexchange.com/questions/181153. Jeho idea byla si roc-
niky 1970 az 2009 nejprve presizet do hezké knihy, vytisknout a pak svazat. Karel
dobre védél, kde hledat inspiraci a jak inspirovat ostatni.

Nyni se pise rok 2020 a PDF ziskand TEXem stédle neobsahuji puvodni zdrojové

kody.

Tohoto zlepsovaku se Karel nedockal.

Rozlou¢im se s vami, drazi pozistali, ukdzkami ze stran 31, 143 a 263 souboru

http:

//www.kvant.info/zkm_tex/zkm_main.pdf Sbirky matematickych tloh

casopisu Kvant. Chybi ndm vsem. Je to rana! Byl to borec.

220.

Kopouss o0omiésn maxMaTHYIO JOCKY, TOOBIBAB HA KaKIOM II0JIe
POBHO OJUH pPa3 M BEPHYBIIUCH IIOCJIEJHUM XOZOM HA HCXOJHOE
nose. (Koposib X0quT 110 OOBIYHBIM IIPABUJIAM: 3a OJUH XOJ OH
MOJKEeT IMEePeHUTH II0 TOPU30HTAJNM, BEPTUKAJU WU AUATOHAJIU
Ha Jo0oe cocenuee mosie.) Korga HapucoBaim ero myTh, mocJje-
I0BaTeJIbHO COEIWHWB I[€HTPHI I0JIel, KOTOPbIe OH ITPOXOMIWII,
moJIyumnJach 3aMKHyTasA JioMaHasi 6e3 camonepeceuenuii. Kakyio
HAVMEHBIIYI0 ¥ KaKyi0 HAuOOJBIIYIO AJIUHY MOYKET OHA MMEeTh?
(CropoHa KJIETKM paBHA €IUHWUILE.) A.B. KEnumos.
VII Bcecows3nas OAUMNUAOQA.  Pewenue — 6 No5-1974. Cmamva H.®.Axyauva «IIpozyaxu xopo

as» mpemvezo womepa 2000 zoda. Cmamva H.B.Bacuavesa «Boxpye gopmyavt ITuka» deenadyamozo nomepa 1974 zoda

1085%

Heckosbpko IIOIIAPHO CHKPEeImUBAaIIMUXCA IIPAMBIX, PAaCIOJOXEeHHBIX B IIPOCTpPpaHCTBE,
CIIPOEeUpPOBaJIN HAa I'OPU3OHTAJNIBHYIO IIJIOCKOCTB. Nx IIPOEKIIUN H306pameﬂm TakK, YTOGBI
B TOUKaX IlepecevueHusa OBLIO BUIHO, KaKad TOYKAa pPacIloJIOJKeHa BBIIIe, a KaKasd HUXKe:

/ y d

y
a) \ 6) B) /

Morsia 1 TOYyYUTHCS HIPOEKIUsA, N300paKEHHAs HA PUCYHKE?  C.JI. Ta6aunukos. reuenue — o

Ni5-1988. Kommenmapuic — & cmamye O.5. Bupo u 10.B. «Cnaemenus npaybix» mpembezo Hoxepa 1988 z00a, 6 cmamye C.J1. Tabaunukosa

«luneinwe nepasencmea u sadava M1085» weemozo nomepa 1989 200a u & cmamve A. Cronenxosa «Eué pas o cnremarnowuzca npanvix» odunnadyamozo nouepa 1989 200a

2128.

Bacst ormerusr 10 KjeTok B KjeTdaToil Tabsu-
e pasmepom 10X 10. Bcerga su Ilersa moxker . h '
BBIPE3aTh U3 9TON TAGJUIIBI 110 JIMHUSIM CETKU _

19 durypox, Ka)kzas U3 KOTOPBIX — OZHOTO
U3 YeTBIPEX BUOB, INOKA3AHHBIX HA PUCYHKE, TAaKUM 06pasoM, 4ToObI (DUIyPKU HE CO-
IepoKaJu HU ONHONU OTMEUYEeHHON KJIeTKu? U.Bozdanoe u O.I1001unckuil. pewenue — o Xo5-2009
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Towards New Czechoslovak Hyphenation Patterns
‘l PETR S0JKA, ONDREJ SOJKA I

Space- and time-effective segmentation and hyphenation of natural languages
stay at the core of every document preparation system, web browser, or mobile
rendering system. Recently, the unreasonable effectiveness of pattern generation
has been shown — it is possible to use hyphenation patterns to solve the dictionary
problem for a single language without compromise. In this article, we will show
how we applied the marvelous effectiveness of patgen for the generation of the
new Czechoslovak hyphenation patterns that cover two languages. We show
that the development of more universal hyphenation patterns is feasible, allows
for significant quality improvements and space savings. We evaluate the new
approach and the new Czechoslovak hyphenation patterns.

Keywords: hyphenation, hyphenation patterns, patgen, syllabification, syllabic
hyphenation, Czech, Slovak, Czechoslovak patterns

“Any respectable word processing package includes a hyphenation facility. Those based
on an algorithm, also called logic systems, often break words incorrectly.”
Major Keary in [1]

Introduction

Hyphenation is at the core of every document preparation system, be it TEX or
any modern web browser. It has been shown [2] that data-driven approaches to
hyphenation and syllabification algorithms outperform rule-based ones, reaching
accuracy around 95% per a single language. Bartlett et al. [3] developed a
machine learning approach for automatic syllabification, motivated by the needs
of letter-to-phoneme conversion. Trogkanis et al. [4] used conditional random
fields for word hyphenation, and compared the accuracy and other metrics with
the original technique of Liang [5]. Their results abstracted from heuristics to
optimize generated patterns by patgen, diminishing achievable performance.

There are about 5,000 languages supported by Unicode Consortium that are
still in use today. In a digital typographic system that supports Unicode and
its languages in full, there should be support for algorithms, rules, or language
hyphenation patterns. Recently, there were attempts to tackle the word seg-
mentation problem in different languages by Shao et al. [6]. The algorithm is
error-prone, but it was developed primarily for speech recognition and language
representation tasks, where a small number of errors is tolerated. On the con-
trary, in a typesetting system like TEX, errors in hyphenation are not tolerated
at all—all exceptions have to be covered by the algorithm.
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Current typesetting support in the TEX Live distribution contains [7] hyphen-
ation patterns for about 80 different languages. All these patterns have to be
loaded into TEX’s memory at the start of every compilation, which slows down
compilation.
There are essentially two quite different approaches to hyphenation:
etymology-based The rule is to cut a word on the border of a compound word
or the border of the stem and an affix, prefix or negation. A typical example
are the British hyphenation rules by the Oxford University Press [8].

phonology-based Hyphenation based on the pronunciation of syllables allows
reading text with hyphenated lines almost as if the hyphenation were not
there. This pragmatic approach is preferred by the American publishers [9]
and the Chicago Manual of Style [10].

In this paper, we evaluate the feasibility of the development of universal
phonology-based (syllabic) hyphenation patterns. As a case study, we describe the
development of Czechoslovak hyphenation patterns from word lists of Czech [11,
12, 13] and Slovak [14]. We document our reproducible workflow and resources
in a public repository.

“Hyphenation does not lend itself to any set of unequivocal rules. Indeed, the many
exceptions and disagreements suggest it is all something dreamed up at an anarchists’
convention.” Major Keary in [1]

Methods

The core idea is to develop common hyphenation patterns for phonology-based
languages. In the case that these languages share pronunciation rules, homographs
from different languages typically do not cause problems, as they are hyphenated
the same. The very rare cases, where hyphenation is dictated by the seam of
compound word contrary to phonology (roz-um vs. ro-zum), could be simply
solved by not allowing the hyphenation of this particular word around this
particular seam.

Recently, it was shown that the approach to generate hyphenation patterns
from word list by program patgen is unreasonably effective [15]. One can set the
parameters of the generation process so that the patterns cover 100% of hyphen-
ation points, and the size of the patterns remains reasonably small. For the Czech
language, hyphenation points from 3,000,000 hyphenated words are squeezed into
30,000 bytes of patterns, as stored in the compressed trie data structure. That
means achieving a compression ratio of several orders of magnitude with 100%
coverage and nearly zero errors [15]. For a similar language such as Slovak, the
pronunciation is very similar, syllable-forming principles are the same, and also
compositional rules and prefixes are pretty close, if not identical.

We have decided to verify the approach by developing hyphenation patterns
that will hyphenate both Czech and Slovak words without errors, with only a few
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missed hyphens. That means that only words like oblit will not be hyphenated,
because the typesetting system currently cannot decide in which meaning the
word is used: o-blit or ob-1lit.

To generate these hyphenation patterns, we needed to create lists of correctly
hyphenated Czech and Slovak words.

Data Preparation

For our work, word lists with frequencies for Czech and Slovak were donated by
Lexical Computing CZ from the TenTen family of corpora [16, 17].

The Czech word list was cleaned up and extended as described by Sojka
et Sojka [15, 18], using the Czech morphological analyzer majka. Only words
that occurred more than ten times were used in further processing. The final
word list cs-all-cstenten.wls contained 606,494 words.

For Slovak, we obtained 1,048,860 Slovak words with frequency higher than
ten from 2011 SkTenTen corpora [16]. We only used words with a frequency
higher than thirty that comprised only of ISO Latin 2 characters, obtaining file
sktenten.wls with 544,609 words.

By joining both language files, we got 967,058 Czech and Slovak words in
cssk-all-join.wls, of which 106,016 were contained in the intersection of both
word lists: cssk-all-intersect.wls.

Pattern Development

The workflow of the Czechoslovak pattern development is illustrated in Figure 1 on
the facing page. We have used recent accurate Czech patterns [15] for the hyphen-
ation of the joint Czech and Slovak word list. We had to manually fix incorrect
hyphenation, typically near the prefix and stem of words when phoneme-based hy-
phenation point was one character away from the seam of the prefix or compound
word: neja-traktivn&jsi, neja-teistiét&jsi, neje-kologict&jsi.

We have then hyphenated words used in both languages also by current Slovak
patterns. There were only a few word hyphenations that needed to be corrected—
we created the file sk-corrections.wlh that contained the fixed hyphenated
words. Finally, we used them as an input to patgen with a higher weight during
generation of the final Czechoslovak hyphenated patterns.

It must be noted that we did not pursue 100% coverage at all costs, because
the source data is noisy and we do not want the patterns to learn all the typos
and inconsistencies. We expand on this in the Jupyter notebook of Sojka et Sojka
[21]. Gentle reader may also find the scripts used there.
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cssk-all-join.wls
(1,319 k CS+SK words)

cssk-all-intersect.wls
(139 k words that are both in CS and SK)

patgen patgen
(as hyphenator) (as hyphenator)
with cshyphen patterns with skhyph patterns
Y

cssk-all-intersect.wlh
(139 k hyphenated words
that are both

in CS and SK)

cssk-all-intersect.wlh
(139 k words hyphenated
by Slovak patterns)

. diff
T (g
. yphenate
hyphenated words) SK words)
A 4

sk-corrections.wlh
(corrected SK words from
cssk-all-intersect.wlh

word lists union
(with added priorities)
(join 1x, intersect 2x, corrections 3X)

cs-sojka-correctopt.par
or cs-sojka-sizeopt.par

cssk-all-weighted.wlh
(1,319 k hyphenated words with weights)

patgen
(as pattern generator)

4
csskhyphen.pat

Figure 1: The development process of the new Czechoslovak patterns: Bootstrap-
ping with Czech patterns, checking and fixing with a higher weight Slovak words
that are common with Czech ones.

121



Table 1: Statistics from the generation of Czechoslovak hyphenation patterns
with custom parameters.

Level Patterns Good Bad Missed Lengths Params

1 830 2,819,833 470,649 35908 1 3 1 312
2 1,590 2,748,581 3,207 107,160 2 4 1 1 5
3 2,766 2,852,334 12,197 3407 3 6 1 2 4
4 1,285 2,851,931 986 3810 3 7 1 4 2

Table 2: Statistics from the generation of Czechoslovak hyphenation patterns
with correct optimized parameters.

Level Patterns Good Bad Missed Lengths Params
1 2,032 2,800,136 242962 55605 1 3 1 5 1

2 2,000 2,791,326 10,343 64415 1 3 1 5 1
3 3,704 2855554 11,970 187 2 6 1 3 1
4 1,206 2,854,794 33 047 27 131

Table 3: Comparison of the efficiency of different approaches to hyphenating
Czech and Slovak. Note that the Czechoslovak patterns are comparable in size
and quality to single-language ones—there is only a negligible difference compared
to e.g. purely Czech patterns.

Word list Parameters Good Bad Missed Size Patterns
Slovak (19, by hand] N/A N/A N/A 20kB 2467
Czech correctopt [15] 99.76% 2.94% 0.24% 30 kB 5,593
Czech sizeopt [15] 98.95% 2.80% 1.05% 19kB 3,816
Slovak [20, Table 1, patgen] 99.94% 0.01% 0.06% 56 kB 2,347
Czechoslovak sizeopt 99.67% 0.00% 0.33% 40kB 7,417
Czechoslovak correctopt 99.99% 0.00% 0.01% 45 kB 8,231
Czechoslovak custom 99.87% 0.03% 0.13% 32kB 5,907

Table 4: Results of 10-fold cross-validation with evaluated parameters

Parameters Good Bad  Missed

correctopt  99.81% 0.15% 0.04%
custom 99.64% 0.22% 0.14%
sizeopt 99.41% 0.18% 0.40%

122



Evaluation

The evaluation of the quality of developed patterns could be done as an evaluation
of coverage of hyphenation points in the training wordlist—how many hyphen-
ation points used in training were correctly predicted by the patterns—and of
generalization properties—how the patterns behave on unseen data, on the words
not available in the data used during patgen training.

Both coverage and generalization could be viewed as a classification task, i.e.
how the patterns classify hyphenation points in the training and testing wordlists,
respectively.

Classification
For evaluation of classification, there are four numbers in the contingency matrix
that compare hyphenation point prediction by patterns with the ground truth
expressed in the wordlist: true positives (TP), true negatives (TN), false positives
(FP), and false negatives (FN). In tables 1- 3 on the preceding page, we report:
Good sum or percentage of found hyphenation points as a sum of TP and TN,
Bad sum or percentage of badly suggested hyphenation points (Fp, type 1 error),
Missed sum or percentage of missed hyphenation points (FN, type 2 error).
Type 1 errors are clearly more severe than type 2 errors in our hyphenation
points setup. Nonzero Bad results do not necessarily mean that the patterns
performed badly, the opposite is often the case—patterns have found a rule
that is not obeyed in the ground truth wordlist. In other words, they found an
inconsistency that needs to be fixed in the underlying wordlist, rather than a
valid exception. This practice of manually inspecting bad hyphenation points has
been used during the development of the wordlist.

Generalization

To assess the generalization properties, we used 10-fold cross-validation, leaving
one tenth out of the training set to evaluate the effectiveness of the patterns on
unseen words. The results are shown in the Table 4 on the facing page. The
evaluation metrics slightly differ with different patgen parameters, with best
results achieved when coverage of the training set is maximized.

The achieved results show that both evaluation metrics are close to perfection,
as we are free to either push for perfect coverage, and reach it (lossless compression
of wordlist hyphenation points by the developed pattern), or push to maximize
generalization qualities, and miss only less than 1% of valid hyphenation points.
Doing that for two languages in parallel seems like a good result.
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“Esoteric Nonsense? Hyphenation is neither anarchy nor the sole province of pedants
and pedagogues.. .. Used in moderation it can make a printed page more visually
pleasing. If used indiscriminately it can have the opposite effect, either putting the
reader off or causing unnecessary distraction. If the intended audience is bound to read
the work (a user manual, for example) poor hyphenation practice may not matter.

If the author wants to attract and hold an audience, then hyphenation needs just as
careful attention as any other aspect of presentation.” Major Keary in [1]

Conclusion and Future Works

We have shown that the development of common hyphenation patterns for lan-
guages with similar pronunciation is feasible. Patgen was able to generalize
hyphenation rules common for both languages with a negligible increase in the
size of the generated patterns.

The resulting Czechoslovak patterns hyphenate Czech and Slovak much better
than the former single-language patterns, see a Jupyter demo notebook and all
source code by Sojka et Sojka [21].

We will offer the new patterns for “the Czechoslovak language” to the TEX Live
distribution, creating the first language support package to be shared by multiple
languages. With this route, the new patterns will appear in most typesetting
systems and browsers including OpenOffice and Chrome quickly, as they use
the pattern technology and patterns from the TEX community (the tex-hyphen
repository).
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led us in this research direction.
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Na cesté k novym ceskoslovenskym vzortim déleni

Prostorové a casové efektivni segmentace a déleni slov pfirozenych jazyku zustéava
jadrem kazdého systému pro pripravu dokumentt, webového prohlizece nebo
zlomu dokumenttt na mobilnich zarizenich. Nedavno jsme ukazali obrovskou
Géinnost generovani vzorti a bylo prokazano, ze je mozné pouzit vzory déleni
slov k vyFeseni slovnikového problému (automatické segmentace) pro jeden jazyk
bez kompromist (100% pokryti). V tomto ¢ldnku ukazujeme, jak jsme pouzili
zasnou ucinnost patgenu pro generovani vzoriu déleni slov, které pokryvaji dva
jazyky zaroven, pro nové, spolecné vzory cCeskoslovenského déleni. Ukazujeme, ze
je mozné vyvinout univerzalnéjsi vzory déleni slov, coz umoznuje jak kvalitativni
zlepSeni, tak i isporu mista oproti predchozi dvojici vzort pro jednotlivé jazyky.
Hodnotime novy pristup a nové spole¢né ceskoslovenské vzory déleni.

Klicova slova: patgen, vzory déleni slov, ¢eskoslovenské déleni, efektivni seg-
mentace, slabi¢né déleni pro vice jazyku
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OpTEX — pokracovani maker OPmac pro LuaTEX

| PETR OLSAK I

Neékteri ¢tendri mozna znaji TEXovou sadu maker OPmac pro plainTEX. Ta umoz-
nuje pri zachovani jednoduchosti a primocarosti uziti maker plainTEXu vyuzit
v podstaté vSechny pokrocilé vlastnosti pti sazbé souc¢asnych dokumenti. Pokra-
Covatelem této koncepce je sada maker OpTEX [1], kterd spoletné s LuaTEXem
tvori uceleny néstroj na pripravu dokumenti. Zustdva zachovina primocarost
a véci se navic zjednodusuji, protoze nemusime myslet na rozlicné vlastnosti
jednotlivych TEXovych engini ani na vsemozna starodavnéd kédovani narodnich
abeced. Vse totiz bézi vyhradné v LuaTgXu a v Unicode.

V tnoru 2020 jsem oslovil odbératele TEXového listu cstex, ze jsem zvefejnil
alfa verzi OpTEXu a uvitdm pripadnou diskusi nad koncepci a pozadovanymi
vlastnostmi. Dékuji vSem, kteri se mi v té dobé ozvali. Tehdy to bylo velmi
nehotové dilo, které (ackoli bylo okamzité zafazeno do TgEXlive i MikTEXu)
vlastné vznikalo uzivatelim pod rukama. Nyni, po roce intenzivniho vyvoje,
OpTEX dospél k verzi 1.0 a je tedy ustalen a pripraven k béznému pouziti. V tomto
¢lanku bych chtél o ném zevrubné seznamit ceské a slovenské uzivatele TEXu.

Klicova slova: OpTEX, LuaTgX, format TEXu

Hlavni vlastnost: primocaré pouziti TEXu

OpTEX je LuaTgXovy format, podobné jako IATEX nebo ConTgXt. Na rozdil
od téchto dvou jmenovanych ale nevytvari novou vrstvu pro rizeni dokumentu
nad primitivnim TEXem. Predpokladé se, Ze uzivatel pouzije makra OpTEXu
ve vychozi podobé nebo je pozméni k obrazu svému, kdyz tieba fesi néjaky
konkrétni typograficky pozadavek. Makra tedy neresi vymezeni néjaké odlisné
syntaxe od syntaxe TEXu ani stovky nové deklarovanych parametri, kterymi je
mozné nastavovat vlastnosti pii zpracovani dokumentu. Mezi takovymi parametry
nakonec pokrod¢ilym uzivatelim stejné néco bude chybét a budou muset séhnout
po moznostech, které nabizi vyhradné jen primitivni troven samotného TEXu.
Proc¢ tedy timto pfistupem nezacit rovnou?

Tento koncept si uvedeme na prikladu. Chceme-li v OpTEXu nastavit sitku
sazby, pouzijeme primitivni registr \hsize a piSeme tfeba \hsize=10cm. V IXTEXu
je naproti tomu pro uzivatele deklarovany registr \textwidth a v dokumentaci se
docteme, Ze je mozné jej nastavit pomoci \setlength{\textwidth}{10cm}, tedy
odlisnou syntaxi od primitivni. Je také potfeba potadné védét, v jakych pripa-
dech se hodnota deklarovaného registru \textwidth prokopiruje do primitivniho
\hsize. Véci jsou tedy daleko komplikovanéjsi.
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ConTEXt v tomto ohledu neni o moc primocarejsi, spise naopak. Je treba
nastavit parametr width v jistém kontextu toho ConTEXtu a v key-value syntaxi.
A jak to souvisi s primitivnim \hsize je tézko dohledatelné. Je zde vytvorena
zcela nova vrstva nabizejici nastaveni sazby nad ptvodni TEX primitivni vrstvou.

V OpTEXu muzeme nastavit umisténi sazby na strance pomoci primitivnich
\hoffest a \voffset, ovSem muizeme také celkové nastavit okraje sazby velmi
pohodIné jednim piikazem \margins, coz je zkratka za nastaveni \hsize, \vsize,
\hoffset a \voffset v souvislosti se znalost{ fyzického rozmeéru papiru. ETEX
potiebuje k takovému nastaveni okraju stranky externi balicek geometry.

OpTEX tedy primitivni vrstvu TEXu nezakryva, naopak predpoklada jeji casté
pouziti. Pracujeme s TEXem, staci ndm tedy védét, co a jak déla TEX, a nezkoumat
néjaké dalsi syntaxe, parametry a nové terminologie a algoritmy s tim spojené.

Dokumentace

Na strance 26 dokumentace k OpTEXu [2] najdete sumdarni pfehled piikazu
pouzitelnych pro znackovani dokumentt psanych v OpTEXu. Ke kazdému prikazu
vede odkaz na nékterou z predchozich 25 stranek, kde je piikaz dokumentovan
z uzivatelského pohledu podrobnéji. Takze autorovi obsahu dokumentu v zasadé
staci téchto 25 stranek. Ovsem zvidavy autor muze v této ¢asti dokumentace
znovu kliknout mysi na jméno prikazu a octne se v misté, kde je technicky rozbor
implementace prikazu a vypis odpovidajici ¢asti zdrojového kédu. Tato technicka
¢ast dokumentace mé zhruba zbylych 170 stranek.

Dokumentace je pochopitelné vytvorend OpTEXem. Pfi jejim zpracovani se
¢tou aktudlni zdrojové kody OpTEXu a k nim pfipojené privodni texty a toto
je zafazeno do sazby technické ¢asti dokumentace. Takze to pripomind literalni
programovani, kde méame ve stejném misté, jako jsou zdrojové texty maker, rovnou
napsany i technicky rozbor problému.

Aby mohl ¢tenédr rozumét technické dokumentaci a mohl si pfizpusobit makra
dle svého presvédceni a navic presné rozumél, co se pri sazbé jeho dokumentu
déje, musi znét TEX. S nim se miize sezndmit v jiném dokumentu [3], kde jsem se
v kostce snazil komprimovat zakladn{ informace o TEXu a plainTEXu vcetné pfre-
hledu vsech jeho primitivnich kontrolnich sekvenci a jejich vlastnosti do 26 stranek
textu. V takto komprimované podobé se informace o kompletnich vlastnostech
TEXu (véetné jeho bé&znych rozsiteni) asi nikde jinde nevyskytuji.

Tteti dokumentaci, kterd dopliuje predchozi dvé, je technicky souhrn chovani
TEXu, maker plainTEXu a Unicode-math v matematické sazbé [4]. Rovnéz se
jedna o velice zhusténou, ale kompletni, informaci na tficeti strankach.

A to je tplné vSechno. Znalosti uvedené v téchto tfech dokumentech umozni
uzivateli ziskat absolutni kontrolu nad sazbou. Nepotfebuje k tomu tfi tisice
ETEXovych balickl véetné dokumentace ke kazdému z nich (téch balicku je cca
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desetkrat vice nez je TpXovych primitivnich piikazil) ani se nepotfebuje vyznat
ve 180 PDF souborech monstrézni ConTEXtové dokumentace.

Na cesté k absolutni kontrole nad sazbou muze ¢esky ¢i slovensky ¢tenar také
vyuzit [5] a ostatni ¢tenaf tieba [6].

Zakladni vlastnosti

OpTEX jsem jiz predstavil v ¢lanku [7]. Povédomi o zdkladnich vlastnostech
OpTEXu muzete také ziskat prolistovanim prvnich 26 stranek jiz zminéné doku-
mentace [2]. Zde uvedu jen strucny souhrn a k nékterym vécem se vratim v dalsich
sekcich tohoto ¢lanku.

e Systém pro vybér font,

e Unicode-math,

e moznost nastaveni barev,

o vkladani obrazka véetné Inkscape vystupu s popisky,

e kresba jednoduché grafiky v zavislosti na velikosti sazby,

o vkladani objektl na presné vymezenou pozici,

e externi, interni odkazy véetné hyperlinku,

e automatické generovani obsahu,

e automatické generovani seznamu referenci pfimo z .bib soubori,

o automatické generovani rejstrik,

o pohodlné nastaveni okraju sazby,

e vzory déleni pro vSechny jazyky dostupné v distribuci,

e prepindni automaticky generovanych texti podle zvoleného jazyka,

e poznamky pod Carou,

e poznamky v okraji sazby,

e listingy véetné automatického zvyraznéni dle syntaxe jazyka,

e zéalozky pro PDF prohlize¢ v Unicode,

e pohodlné tvorba tabulek,

o tisk textl lorem ipsum dolor sit,

e moznost snadné pripravy prezentaci pro zpétny projektor,

o preddefinované styly report a letter,

 mnéstroje pro programétory maker (cykly, ¢tenf ddaji kli¢-hodnota, ...),

e oddélené jmenné prostory pro uzivatele a pro programatory maker.

Neni treba externich programiu

V ETEXu se pro sestavovani bibliografickych referenci pouzivda BibTEX nebo
Biber, pro sefazeni rejstiiku Makeindex nebo Xindy a pro automatické zvyraznéni
syntaxe v listingu Python nebo podobny néstroj. Nic z toho OpTEX nepotiebuje,
pro plnéni téchto kol si vystaci sdm. Vse probihd na trovni maker TEXu.
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OpIEX cte primo BibTEXové soubory .bib a sestavuje z nich seznam referenci.
Staci tedy dva prichody dokumentem a méte citace v poradku. Pii prvnim
pruchodu se OpTEX sezndmi s pouzitymi referencemi v \cite prikazech a v misté
seznamu literatury je rovnou pouzije, tj. vyhleda z .bib souboru potiebné tdaje,
spravné je seradi, pridéli k nim ¢isla a vytiskne seznam v souladu s pouzitym
bibliografickym stylem. V druhém prichodu pak pridéleni ¢isel v seznamu referenci
pouzije v mistech \cite prikazu. Je to jisté jednodussi nez znama Ctverice latex,
bibtex, latex, latex. K nastaveni vlastnosti bibliografického stylu se pouzivaji
primo makra TEXu.

OpTEX sestavi rejstiik piimo z dat z predchoziho prichodu tak, ze pouzije
sofistikovany vicekrokovy algoritmus fazeni, ktery se déa konfigurovat pro vétsinu
béznych jazyku. Pro ¢estinu, slovenstinu a angli¢tinu funguje bez problému.
Dodate¢nymi makry se pak da ridit podoba rejstriku. Je daleko piijemnéjsi
védét, Ze nemusime pamatovat na zavéreéné spusténi makeindex po poslednich
korekturach, protoze cely ,Makeindex“ je pfimo soucasti OpTEXu a projevi se
pii kazdém zpracovani dokumentu. Navic funguje relativné rychle diky radicimu
algoritmu mergesort, ktery vyuzivd makrojazyk TEXu velmi efektivné.

Automatické zvyraznéni syntaxe tisténych listingt probihd rovnéz na drovni
makrojazyka TEXu. Jednotliva pravidla pro zvyraznéni se konfiguruji v piislusnych
makro souborech hisyntax-c, hisyntax-html atd. Neni zapotiebi externiho
programu.

Systém pro vybér fontt

OpTEX nabizi uzivateli pohodlnou manipulaci s fonty a fontovymi rodinami se za-
chovanim zakladni koncepce z plainTEXu, ze tedy mezi variantami jednou vybrané
rodiny font prepindme pomoci \rm, \bf, \it a \bi. Mimoto je mozné predsu-
nout pred takové prepinace ,fontové modifikdtory“, napi. \caps, \cond, pokud
to fontova rodina podporuje. Rodinu fontu uzivatel nastavi pomoci \fontfam.
Modifikdtory mohou prepinat na sobé nezavislé vlastnosti a mohou se vselijak
shlukovat a kombinovat.

Uzivatel také muize pouzit pfimo primitivn{ piikaz \font pro vybér fontu a
muze snadno zakomponovat vytvoreny primitivni prepina¢ fontu do maker tak, ze
bude tento font zvétSen podle uzivatelem stanovené velikosti kdekoli v dokumentu
spolecné s ostatnimi fonty zarazenymi do fontovych soubori. Neni tedy tieba
(jako v plainTEXu) psat celou sadu primitivnich piikazi \font pro ruzné velikosti.

OpTEX umoznuje zarazeni deklaraci rodin fonta do tzv. fontovych soubort.
Desitky rodin fonti jiz takto zafazeny jsou. Uzivatel se miize inspirovat, jak
je to udélano, a zaradit dalsi rodinu. Nebo se o forméatu téchto soubori docte
v technické dokumentaci [2].
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Uzivatel si mtize OpTEXem vytisknout vzornicek vSech rodin fontt, které jsou
zarazeny do fontovych soubori, jednoduse pomoci

\fontfam[catalog]
\bye

V tomto vzornicku jsou prehledné uvedeny vSechny prepinace variant a vSechny
modifikatory dostupné v kazdé jednotlivé rodiné nésledované ukazkou textu
z takto vybraného fontu. Viz také [8].

OpTEX prirozené nabizi moznost pouziti ,fontfeatures“ z OpenType fontu.
Je k tomu vyhrazen fontovy modifikdtor \setff s parametrem, ktery obsahuje
zkratku prislusné vlastnosti. Jedna se o standardni ¢tyfpismennou zkratku zndmou
z dokumentace k fontu, dokumentace k OpenType standardu nebo z vypisu
prikazu otfinfo -f. Nad témito nazvy ,fontfeatures“ neni vytvorena zadna
nova vrstva jinych ndzvi, jako to déla tieba fontspec z KTEXu. Véci se totiz
v OpTEXu délaji primocare.

Podporuje-li rodina optické velikosti fontl, podporuje je i OpTEX. Vychozi
rodinou fontu je Latin Modern, ktera optické velikosti umoznuje vérna tradici,
kterou v této véci zavedl uz Donald Knuth, kdyz predstavil svou rodinu fonttu
Computer Modern.

V OpTEXu pracujeme vyhradné s fonty v Unicode (OpenType). Tim se
vyhneme vselijakym obskurnostem s riuznymi staroddvnymi kédovanimi. Mate-
matickd sazba také probiha v Unicode-math, coz vyrazné zjednodusuje praci
s matematickym fonty. Mame jenom jeden font se vSemi matematickymi abece-
dami a se vSemi symboly pohromadé na jednom misté. Prace s vice matematickymi
rodinami fonta (jako v klasickém plainTEXu) tim neni ale omezena. Nen{ ovSem
nutné ji moc vyuzivat, ledaze by zdkladni matematicky font neobsahoval vsechny
potifebné symboly a bylo nutno sazbu kombinovat s dalsim matematickym fontem.

Kiehka makra v nazvech sekci neexistuji

Uzivatelé BTEXu asi znaji pojem fragile command* a jaké s tim je trapeni. Ve
strucnosti: nelze napsat do nazvu sekce, kapitoly atd. jednoduse kazdé makro, pro-
toze takové makro se mize na cesté k automaticky generovanému obsahu rozsypat.
Tato cesta totiz vede expanzi pres pracovni textové soubory. Divim se, Ze po skoro
tticeti letech, kdy byly do eTgXu pridany prikazy \detokenize a \scantokens,
stale BTEXovi uzivatelé bojuji s kiehkymi prikazy a snazi se to fesit starodavnym
a komplikovanym zptisobem pomoci \protect nebo \DeclareRobustCommand,
coz vklada tajemnou zavérecnou mezeru do nazvu makra. To zase zpusobuje méné
snadné trasovani.
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OpIEX cte nazvy sekei ve verbatim médu a tokenizuje je az v okamziku pouziti.
Tim odpadaji veskeré starosti s kifehkymi makry. Navic to umozni vkladat do
nézvu sekci i verbatim text, napriklad:

\sec Titul véetné& ‘\takove{‘ zdleZitosti

Vsimnéte si, Ze verbatim konstrukce (uzaviend mezi znaky ¢...°¢ deklarované
v OpTEXu jako \verbchar), umoziiuje zapsat i neparové TEXové zévorky. To je
v BTEXu v podstaté nemozné, protoze titul je v EXTEXu ohranic¢en pomoci téchto
zavorek v paru. V OpTEXu je titul ohrani¢en koncem fadku. Verbatim konstrukce
z tituli sekci a kapitol spravné doputuji do obsahu, do plovouciho zéhlavi ¢ do
PDF zélozek. Bez kompromisu, kterym se musel podiidit naptiklad IXTEXovy
balicek cprotect.

Odlehcéené znackovani

Znackovaci jazyk OpTEXu vychazi z predpokladu, Ze zdrojovy text .tex je urcen
piedeviim pro ¢lovéka. Stroj by se tomu mél podiidit. Clovék tento text vytvaii,
¢te jej, manipuluje s nim. Proto jsem se od pocéatku vzniku svych maker snazil
o co nejstrucnéjsi, efektivni a prehledné znackovani. Takze jsem se vyvaroval
nadbyteénému mnozstvi zavorek {...} a neprfijal jsem vnofujici se konstrukce
z BTEXu \begin{...}...\end{...}. Text dokumentu nekddujeme, ale prosté
piseme.

Faktum je, ze existuji jesté privétivejsi zpuisoby znackovani, jako je Markdown.
Jenze v tomto jazyku zase nemame absolutni kontrolu nad sazbou, kterou potie-
bujeme, kdyz vytvarime PDF verzi dokumentu. Je jisté mozné, ze néjaky autor
dokumentu pouzije Markdown a pak jej nechéd zkonvertovat do OpTEXu. Sazec¢
poté mé k dispozici verzi dokumentu .tex, ve které doplni dalsi potiebné véci
a vytvori sazbu pomoci OpIEXu. Takze saze¢ manipuluje s .tex souborem, a
nakonec .tex soubor je konecna verze dokumentu urcend k archivaci. Soubor
.tex by mél byt idedlné stfedem vseho, z néj probéhne jednak sazba do PDF a
jednak konverze do dalsich pripadnych formati a je urcen k archivaci pro mozné
budouci pouziti napiiklad pii novém vydani dokumentu.

Na zdkladé téchto tvah vznikl dokument OMLS [9], ktery vymezuje standard
znackovani soubort .tex pii pouziti OpTEXu. Tento standard obsahuje stanoveni
syntaxe a vyznamu vSech znacek, které umozni v OpTEXu vytvorit dokument
s obvyklymi vlastnostmi (podobné jako Markdown). Je uréen pro pfipadné autory
konvertor z .tex do jinych formata a obricené. Autori téchto programu se
tedy mohou opfit o pfesné vymezeni moznosti, které se v .tex souborech mohou
vyskytovat. A je-li tam néjaka jind konstrukce mimo standard OMLS, ma byt
ignorovana. Pro pfipadné zpracovani matematickych vzoreckd mezi $. . .$ nebo
$$. . .83 se ocekava interpret analogicky systému MathJax.
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Dokument OMLS [9] je pomérné nova véc, zatim tedy podle néj skuteéné
aplikace nejsou vytvoreny.

Odlehceny format

Nejen znackovani, ale i implementace maker v OpTEXu je odlehcena. Makra jsou
co mozné nejjednodussi. Uvedu dvé srovnani.

Velikost formatového souboru optex.fmt je na mé implementaci TEXlive cca
750 kB. Srovname-li to s velikosti ostatnich béznych formatovych soubort pro
LuaTgX (viz tabulku 1), shleddme, Ze je skoro nejmensi.

Tabulka 1: Velikosti formatovych soubori .fmt v TpXlive

OpIEX eplain  csplain  LualfTEX ConTgEXt
750 kB 1,2MB 380 KB 3,2 MB 11 MB

Piitom ve formatu OpTEXu je skrytd srovnatelna inteligence IXTEXového
jadra latex.fmt véetné doplitkovych balickii xcolor, hyperref, url, listings,
biblatex, graphicx, geometry, amsmath, amsymb, fontspec, unicode-math,
cprotect, egparbox, tabularx, booktabs, keyval a mnoha dalsich. K dispozici
je moznost pouzit vSechny dostupné vzory déleni vsech jazyki. Vzory déleni ve
.fmt souboru totiz neprekazeji, LuaTEX jako jediny engine je dokdze nacist az
podle potreby béhem zpracovani dokumentu.

Druhé srovnani vychazi z testovaciho souboru:

\loggingall
\cslang % Ceské vzory déleni slov
\fontfam[Adventor] % fontovad rodina Adventor (Unicode)

Ahoj svéte!
\bye

a jeho srovnatelnych variant vytvorenych pro ostatni dva formaty. Sledujeme
pocet Ffadkidl v .log souboru pii \loggingall. Déle vypneme \loggingall a
sledujeme cas. Viz tabulku 2.

Vidime, ze soutéz o nejmensi pocet trasovanych fadka KTEX zcela prohrava.
Provadi asi dvatisickrat vice internich tikoni nez OpTEX. ConTEXt se zase po-
tfebuje spustit za vsech okolnosti t¥ikrat, i kdyz to v tomto prikladé neni nutné.
A dobiha pti méteni rychlosti do cilové rovinky posledni, i kdyby si dal to kolecko
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Tabulka 2: Pocet fadku v .log souboru pii plném trasovani a ¢as bez trasovani

OpTEX LualdTEX ConTgXt

1.8 k 3,6 M 3x231k
0,5s 1,0 s I3x1,1s

jen jednou. Asi preci jen néjakou dobu trva, nez se precte a dekomprimuje 11MB
bindrni .fmt soubor.

Prijemnou drobnosti je, ze OpTEX nevytvari pracovni soubory, kdyz nepotte-
buje. Takze vyse uvedeny piiklad vygeneroval jen .log a .pdf, zatimco IXTEX si
zalozil . aux, ktery v tomto ptipadé nepotiebuje, a ConTEXt si zalozil . tuc soubor.
Nezaklddani zbytecnych pracovnich soubort mozné ocenite, kdyz si budete délat
kratké testovaci dokumenty a nebudete kvuli tomu muset mazat z disku desitky
.aux soubortu a jemu podobnych.

OpTEX v rémci pravidla ,délat véci jednoduse* zakladd (kdyZ je to nutné)
jediny pracovni soubor .ref, kde ma pohromadé vse potifebné pro obsah, bibli-
ografii, dopredné reference, rejstrik atd. Nemate tedy na disku sbirku soubortu
.toc, .aux, .tof, .idx, .ind, .bbl a dalsich.

ETEX obcas trpi problémem, ze se zasekne pii opakovaném ¢teni . aux souboru,
napiiklad kdyz zménite hlavni jazyk dokumentu. To v OpTEXu nenastane. Je
navic vybaven kontrolou verze svého .ref souboru, aby nedoslo ke zmateni ¢teni
napriklad po pridani nového rysu do nové verze. Vidi-li OpTEX nekompatibilni
verzi .ref souboru, ignoruje jej a zalozi si novy. Makra OPmac také zakladaji
.ref soubor, ale s jinym c¢islem verze, takze nikdy nedochézi ke vzdjemnému
zmateni.

Balicky v OpTEXu

Ackoli OpTEX obsahuje vSe potfebné pro tvorbu béznych dokumentii, obcas se
vyskytne pozadavek néco dalstho implementovat pro konkrétni ucel. Resenf k vel-
kému mnozstvi takovych pozadavki, z nichz by si asi kazdy vyzadal samostatny
ETEXovy balicek, vkldddm do souhrnného navodu na strdnce OpTEX triku [10].
Zejména, pokud si toto Teseni vyzada jen nékolik malo radkt makro kédu, coz je
pomérné obvykly pripad.

Neékdy ale je potreba vytesit néco obsdhlejsiho. OpTEX nabizi moznost tvorby
balicki, které jsou pak do dokumentu zavedeny pomoci \load. Balicky muze
vytvorit dle pokynt v technické ¢asti dokumentace kdokoli, ovSem zatim jsem
nékolik prvnich balicka pripravil jako ukazku sam:

e grcode pro vypocet a sazbu QR kod,
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e vlna automaticky pridava nezlomitelné mezery za predlozkami s vyuzitim
luavlna,
e emoji umozni pouzivat barevné emotikony z rozsdhlé nabidky podle [11].

Jmenné prostory

Uzivatel mtze definovat a pouzivat kontrolni sekvence typu \slovo. Nékteré z nich
nesou vyznam primitivni kontrolni sekvence nebo makra OpTEXu, ale uzivatel si
je muze predefinovat bez ztraty funkcénosti OpIEXu. Ma tedy k dispozici jmenny
prostor typu \slovo a kdyz si néco predefinuje a v ptivodnim vyznamu nikdy ve
svém dokumentu primo nepouzije, nema problém. Pro¢ to funguje? OpTEX interné
pouziva duplikdty primitivnich sekvenci tvaru \_slovo a interni makra ma rovnéz
v tomto tvaru. Uzivatel tedy bez problému muze provést tfeba \def\fi{finito}
a zadné interni makro se nerozsype, protoze interni makra OpTEXu pouzivaji
konstrukce \_if...\_fi. Kdyz ale uzivatel saim pouziva svd makra obsahujici
\if...\fi a napise omylem \def\fi{finito}, samoziejmé se mu jeho makra
rozsypou. Ale to se celé déje uvnitt jeho uzivatelského prostoru. Uzivatel by mél
mit predstavu o jménech, kterd sam deklaruje a pak pouziva.

OpTEX nabizi také izolované jmenné prostory pro kazdy piipadny balicek. Kon-
trolni sekvence primitivni ¢i deklarované v OpTEXu tam mohou byt pouzity v read
médu ve tvaru \_slovo a déle si balicek muze definovat vlastni interni sekvence
ve tvaru \_pkg_slovo. Pfitom tviirce maker nemusi opakované psat \_pkg_foo,
\_pkg_bar (az o¢i prechazeji), ale deklaruje si jednou \_namespace{pkg} a po-
uziva daleko citelnéjsi syntaxi \.foo, \.bar. Konceptu, kdy se v makro kédu
neustéle opakuji ndzvy jmennych prostoru (jako to déld Expl3), jsem se s radosti
vyhnul.

7 pravidla o uzivatelském jmenném prostoru zatim existuje jedna smutna vy-
jimka. Ridici sekvence \par je zadratovana jako jedind hluboko v TEXu samotném
a rodi se napriklad na prazdnych radcich. Jeji predefinovani tedy ovlivni chovani
TEXu. Uz jsem ale pripravil zaplatu ke zdrojovym texttiim pdftex.web, ktera
umozni deklarovat tuto rodici se sekvenci jakkoli jinak, ne nutné jako \par. Tuto
zéaplatu mam kompletné pripravenou, zdokumentovanou a testovanou. Bohuzel
jsem ji nestihl podat v¢as pro novy TEXlive 2021. Takze se to objevi asi az za
rok. Do té doby mam v dokumentaci OpTEXu i pro uzivatele informaci o vyjimce
ve jmenném prostoru: ,vyvarujte se \def\par, pokud netusite, co tim muzete
zpusobit “. Predpokladam, ze zaplatu z pdfTgXu prevezmou v budoucnu i tvurci
LuaTgXu, jako to udélali i s jinymi mymi navrhy na zménu chovani pdfTEXu.
Takze to pak s radosti vyuziji v OpTEXu.
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Vyuziti rozsifrenych vlastnosti LuaTEXu

LuaTEX umi predevsim interpretovat Lua koédy. To jsem vyuzil v minimélni
mite, nékteré véci by se daly v budoucnu jesté prepsat. Lua skripty jsem pouzil
pri generovani Unicode fetézcu pro PDF zalozky a pfi interpretaci znaku _ a .
v Tidicich sekvencich. Déale jsem je vyuzil na drobnosti jako napf. porovnavani
stringti. OpTEX nacita vlastni sadu zakladnich Lua funkci optex.lua a ukladd
si ji pfimo do formatu. Pfi kazdém startu pak tuto sadu funkci inicializuje
prostfednictvim \everyjob.

Dale je v Lua implementovan font-loader pro OTF fonty. Ten se spusti az dle
potieby, pfi prvnim \fontfam. Piislusny Lua kdd je kompletné ¢ten z ¥TEXového
balicku luaotfload, coz bohuzel ¢ini OpTEX zavislym na tomto balicku. Tvurci
luaotfload piebiraji (pravidelné pii kazdé nové verzi) Lua kdédy font-loaderu
v nezménéné podobé z ConTEXtu a pridavaji tam par svych dalsich drobnosti.
Stél jsem pred rozhodnutim ptebrat font-loader pfimo z ConTEXtu (pak by byl
ale OpTEX zavisly kompletné na ConTEXtu, coz je daleko vétsi bumbrlicek nez
jen jeden bali¢ek luaotfload). Nebo pravidelné prebirat kody z ContTEXtu a
ohybat je pro své potieby (to bych ale vlastné dubloval préci tvircia luaotfload).
Nebo si font-loader naprogramovat v Lue zcela sdm (to ale dosud nikdo jiny
nedokazal nez Hans Hagen a znamenalo by to vlastné jen vymyslet jednou
objevené kolo a pri zverejnéni nového standardu OTF s novymi vlastnostmi toto
kolo neustale samostatné vylepsovat nezévisle na Hansi Hagenovi). Ponechal
jsem tedy kompromis a zavislost na luaotfload. Netési mé to, musim neustale
sledovat, co tam s témi kédy v novych verzich jejich tvirci délaji a zda nedojde
k nekompatibilité se zakladnimi Lua funkcemi OpTEXu.

Kromé zminéného skriptovaciho jazyka Lua disponuje LuaTEX dalsimi rozsi-
fenimi, z nichz nékteré jsem vyuzil. Napriklad se daji v LuaTEXu velmi pohodlné
udélat cykly pracujici jen na urovni expand procesoru, coz jsem s radosti vyuzil
pro cykly \fornum a \foreach, které nabizim programatorim maker v kolekci
néstroju rozsifeného API (nad standardnimi néstroji z plainTgXu).

Velmi prakticky je v LuaTgXu napiiklad primitivni piikaz \csstring, ktery
kone¢né odstranuje veskeré tanecky s prekazejicim a proménlivym \escapechar
pri pouziti klasického \string. A takovych dobrych drobnosti by se dalo najit
vice.

OpIEX tedy vyuziva na mnoha mistech specifické vlastnosti LuaTEXu a neni
proto snadno preportovatelny pro jiny TeXovy engine (napiiklad X{TEX). Ani to
nikdy nebylo zamérem a, domnivam se, neni k tomu zadny davod.
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Neékteré véci jsou udélany jinak

Makra plainTEXu a OPmac jsou do OpTEXu prepsana. Zpétnd kompatibilita
ale neni z dobrych duvodi zcela dodrzena. Odlisnosti od plainTEXu jsou presné
popsany v dokumentaci. Uvedu nékteré priklady.

Vychozi sada fontu je Latin Modern a ne Computer Modern. Kdyz napisu
\meaning\makro, pak rovnou vidim vypis makra v sazbé bez obskurnich znaki,
které se ve fontech Computer Modern odchyluji od ASCII. Odlisnost od ASCII a
sedmibitovost déld v dnesni dobé rodinu Computer Modern nepouzitelnou.

Knuth rozhodl dosti nestastné dat pocatek souradnic pro rozmisténi sazby
do bodu (lin, lin) od levého horniho rohu papiru. To je velmi frustrujici pri
vypoctech skuteénych okraju, zejména kdyz v Evropé pocitame v milimetrech.
OpTEX mé tento pocatek jednoduse v levém hornim rohu papiru, takze treba
hodnota \hoffset primo udava velikost levého okraje.

V makrech plainTEXu (a bohuzel toto je pak pfevzato i v jinych formétech)
se vyskytuji interni fidici sekvence ve tvaru \p@, \f@0t a dalsi. To je znacné
necitelné. Kdo mé zna, jisté vi, ze tento zpisob zapisu maker bytostné nesnasim.
Takze v OpTEXu nic takového nenajdete.

Rozhodl jsem se uzivatele pfinutit psat primo akcentované znaky a nikdy je ne-
skladat pomoci \"a, \v c a podobnych. Takze makra pro akcenty nejsou zamérné
v OpTEXu definovana. Uzivatel muze tyto jednoznakové ridici sekvence s vyho-
dou pouzit k jakémukoli jinému tcelu. Pokud by se chtél konzervativni uzivatel
vratit k nostalgickému znackovani akcenttl, miize pouzit deklaraci \oldaccents,
ale nedoporucuji to. Naopak, uzivatel mize deklarovat \csquotes, \frquotes,
\dequotes nebo podobné a pak muze psat \"text" nebo \’text’ a ma dvojité
a jednoduché uvozovky dle pravidel zvoleného jazyka.

Makra OPmac jsou zcela nové prepsana a v mnohém doplnéna o dalsi vlast-
nosti. Znackovani na uzivatelské trovni zustalo stejné. Ale staré soubory dopl-
nujicich maker vychazejicich z OPmac nejsou bohuzel snadno pfenositelné pro
OpIEX, protoze typicky se v téchto souborech autor maker opird o néjaké vnitini
zélezitosti OPmac, které vypadaji v OpIEXu zcela jinak. Opustil jsem tak kom-
patibilitu obrovského mnozstvi svych vlastnich makro soubort, ale uz nyni vidim,
7e se to vyplatilo. Clovék tak neziistane stat na jednom misté, ale posune se dal,
k modernimu zptsobu vyuziti TEXu.
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Summary: OpTEX — successor of OPmac macros for LuaTgX

The article describes OpTEX [1] — a LuaTgX format based on plain TEX and
OPmac. This macro package was introduced in TugBoat [7] and now, it is
presented for Czech and Slovak users. The presentation is slightly different than
in the cited article [7]. For example, the comparison with ETEX and ConTEXt is
mentioned here including benchmarks in tables 1 and 2.
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ConTEXt Meeting 2020

| JANO KuLa I

Clének struéné popisuje konferenci ConTEXt Meeting 2020 v Sibfing.
Klicova slova: ConTEXt Meeting.

V pandemickém roce 2020 probéhl 14. ConTEXt Meeting v Sibfiné u Prahy
podle planu 6.—12. zar{. Ostatni tradiéni konference bud neprobéhly (BachoTgX,
DANTE Meeting), nebo se odehraly online (TUG 2020). Méli jsme S$tésti, Ze jsme
se s dvouletym predstihem trefili do terminu, kdy cestovani uz (a stéle jesté)
bylo mozné. O tyden pozdéji by uz vétsina ucastniku prijet nemohla. ConTEXt
Meeting se tak pravdépodobné stal jedinym osobnim setkdnim priznivea TEXu
v roce 2020. I kdyz tcastnici z Francie a Italie museli svou tcast na posledni
chvili odvolat, sesla se obvykld spolecnost pratel z Nizozemska a Némecka. Ani
¢eskoslovenskych tcastnikd nebylo mélo. V celkové nizkém poctu, diky za néj,
tvorili zhruba tfetinu osazenstva.

Jelikoz v LuaTEXu a ConTEXtu Mark IV jiz k zadnému novému vyvoji ne-
dochézi, byla vétsina novinek vénovana LuaMetaTgXu [1] v pfednaskach Hanse
Hagena. Prostor byl i pro ndroc¢néjsi lekce z MetaPostu z dilny Taco Hoekwatera
nebo Honzy Sustka. Nejoblibenéjsi pfednaskou se stala prezentace studentek
Tomaéase Haly Adriany Kasparové a Tamary Kocurové, které v rdmci svych baka-
larskych praci spolecné vyvinuly ConTEXtovy modul pro kresleni grafi. Nejenom,
ze se za kratkou dobu musely seznamit s mnoha zéludnostmi sazby ConTEXtem
a prispély komunité novym modulem, ale i grafickd dprava manuélu [2] prevySuje
obvyklou tpravu dokumentace TEXu.

Neni ConTEXt Meetingu bez vyletu. Diky nizkému poc¢tu tcastnika jsme mohli
navstivit kapli sv. Kiize na Karlstejné, kterd by sama o sobé mohla byt vrcholem
dne. My jsme se vsak presunuli do nedalekych lomt Amerika. V nich se nachazi
Hagenova Stola, ve které se po druhé svétové vélce dle mistni legendy [3] ukryval
némecky vojak Hans Hagen. Mistni dobrovolnici, starajici se o Stolu a opustény
lom, se sesli v hojném poctu, aby si mohli prohlédnout zivého Hanse Hagena.

Kompletni program konference i nékteré fotografie z ni si mizete prohlédnout
na nasledujicich strankach. Abstrakty prednések, vétsinou doplnéné o prezentaci,
najdete na strankach konference [4].
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Pondeéli 7.9.2020

Hans Hagen From MKII to MKIV to LMTX: the fundamental differences
Hans Hagen LuaMetaTgX: where do we stand

Arthur Rosendahl What is new in Unicode 137

Hans Hagen A conceptual upgrade. .. examples and discussion

Arthur Rosendahl A ConTgXt user about ETEX development

Jan Sustek Animations from constructive geometry in Metapost
Harald Konig Zigbee building monitoring

Utery 8.9.2020
Hans Hagen Tokens
Hans Hagen Additional data types
Hans Hagen Implementors
Taco Hoekwater MetaPost macros and definitions
Ulrik Vieth Math fonts

Stieda 9.9.2020
Hans Hagen ECMASCRIPT: for those who love JAVASCRIPT
Taco Hoekwater The new sourcebrowser software

Ctvrtek 10.9. 2020

Willi Egger Book production
Tomas Héla The concept of \setupdocument
Taco Hoekwater Wiki news

Patek 11.9.2020

Tamara Kocurovd, Module for drawing statistical charts
Adriana Kagparové

Hans Hagen MetaPost: making simple fonts
Ton Otten Dealing with details: how I make finals from xml input, a demo
Hans Hagen SVG: for what it’s worth

Taco Hoekwater Work in progress: a CSS parser with LPEG
Arthur Rosendahl  ConTgXt for wedding
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Statek U Skodii, kde se ConTEXt Meeting konal jiz podruhé. Pohled do dvora.

Teélesna teplota tcastnikt byla kontrolovana hromadné.

141



Prednéasky uvnitt.
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Spolek HAGEN
160: 22830839 |
Karel Fous

tel. 602 884 259

(ISINGAROUND THE WORLD

Dobrovolnici spolku Hagen s Hansem Hagenem.
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Pestra ucast: veterani Hans Hagen a Willi Egger i studentky Mendelovy
univerzity Tamara Kocurova (vlevo) a Adriana Kasparova.

Adriana Kasparova a Tamara Kocurova pri ve¢ernim ladéni své prednasky.
Posledni rady udéluji Hans Hagen a Tomas Hala.
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Utastnici prvni poloviny konference (zleva, pfedni fada: Ton Otten, Willi Egger,

Tomas Hala, Jan Sustek, zadn{ fada: Wolfgang Schuster, Michal Vlasik, Barbara

Wiliniska, Henning Hraban Ramm, Ulrik Vieth, Hans Hagen, Arthur Rosendahl
[Reutenauer|, Jano Kula, Harald Ko6nig).

Utastnici druhé poloviny konference (zleva, pfedni fada: Henning Hraban Ramm,
Arthur Rosendahl [Reutenauer], Tamara Kocurovd, Adriana Kasparova, Willi
Egger, Barbara Wilinska, zadni fada: Ulrik Vieth, Wolfgang Schuster, Hans
Hagen, Jano Kula, Ton Otten, Tomas Héla, Harald Konig).
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Piisti ConTeXt Meeting se uskuteéni 20.-25.9.2021 v Bassenge (Belgie),

v dalsim roce pak v Dreifeldenu (Némecko) tradiéné v nékterém zafijovém tydnu.
Roc¢nik 2023 se presune do Nizozemska ¢i sousedni Belgie. Na dalsi setkani
v Cechach se miizete tésit nejdiive v roce 2024.
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Summary: ConTEXt Meeting 2020

This is a short report about the ConTEXt Meeting 2020 in Sibfina near Prague.
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MetaPost Definitions

‘l TAacoO HOEKWATER I

The paper presents all syntactic rules for definitions in MetaPost. It contains
many good and bad examples of definitions.

Keywords: MetaPost, definitions

1. Introduction

Definitions in MetaPost are a fairly complicated subject. This talk and paper
tries to cover everything you need to know about writing your own definitions,
but it assumes a fair bit of familiarity with MetaPost’s data types and general
syntax. In particular, I assume you read last year’s ‘sparks, tags, suffixes and
subscripts’ article [1].

2. Macro definitions

The def command defines a token to be replaced with a replacement text. This
is close to how macros work in TEX, and therefore the easiest to explain. So let’s
start with that.

In its simplest form, it looks like this:

def (symbolic token) =
(replacement text)
enddef;

Since each def is a complete statement in MetaPost, the semicolon after enddef
is required. There is no need for a semicolon to end the (replacement text), because
the expansion of the macro can happen in the middle of an expression, where
an extra semicolon would interfere. The (replacement text) itself can be almost
anything (with some minor limitations, see Section 6 for the exact rules).

A simple predefined example is the -— macro that is used to draw straight
lines in path definitions. It is defined like this:

def —— = {curl 1}..{curl 1} enddef;

2.1. Macros with arguments
Macros are much more useful if they take arguments. Here is where MetaPost
is quite different from TEX (or any other language, for that matter). There are
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quite a few ways to write the definition such that the defined macro accepts
arguments of some form or another. There are options for delimited arguments
and an undelimited argument, and arguments can come in various types as well.

Let’s discuss the three basic types of arguments first: These are expr, suffix,
and text.

e expr arguments are for passing expression values.

o suffix arguments are for passing (parts of) variable names.

e text arguments are for passing a list of arbitrary tokens.

In the most simple form, defining a macro with an argument looks like:

def mymac (expr a) =

where you can replace expr with suffix or text. We will talk about passing
multiple arguments later on.

The parameter name a in the example is actually a (symbolic token) itself. It
has to be a single symbolic token (not a literal number or a string), but it is
not required to be alphanumeric. Any symbolic token will do, except for tokens
explicitly set as outer. You could do:

def mymac (expr ,) =
» =5
enddef;

although that is only useful in obfuscation contests. What you can not do is use
numeric suffixes like in many other languages:

def mymac (expr al) = ¥ Error
al = 5
enddef;

The parameter names do not actually exist as variables, they are only there
to give you something to use in the (replacement text). Whatever the value of the
parameter is, is stored in a temporary value slot that has no name (these things
are called capsules internally). You can actually see these slots in the terminal
or log if you turn on tracing. In the trace output they are represented as the
parameter type in uppercase with a sequence number attached, for example

tracingall;

def mymac (expr a) =
a=>5

enddef;

mymac (5) ;

will show:
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mymac (EXPRO) -> (EXPRO) =5
(EXPRO)<-b

{(M®)=(5)}

## b=5

While there is not really a parameter named a, the use of a as a placeholder
for the capsules does make it seemingly impossible to refer to an actual variable
or command named a. But there is a solution to that.

If you want to access an outside name a within a macro that has a parameter
named a, you can still do so by using the quote command:

def mymac (expr a) =
quote a = a
enddef;

mymac (b) ;

The first (‘quoted’) a is now referring to an outside variable. In this case, it will
set up an equation a = b because b is the replacement value of the parameter a.

Using quote like this works for all three parameter types, and it can also help
you if you happen to have a macro parameter name that matches some MetaPost
command’s name. However, a small warning: it is usually better to not write
macros that alter outside variables as side effects because you are likely to confuse
yourself. And for access to other macros and/or commands it is much better to
come up with more unique parameter names.

2.1.1. expr arguments
Arguments of type expr pass a value to the macro. The argument has to be a
valid expression, and that expression is interpreted to produce a value that is
then stored in the temporary variable that is used in the replacement text of the
macro.

The expression is interpreted as far as possible first. Here is an example of
what that means. If the macro mymac is defined to have an argument of type
expr, you can call it like this:

mymac (5) ;
or like this:
mymac (2+3) ;

and in both cases the replacement text will see the value 5. But the value does
not have to be ‘known’. In these two calls:

mymac (5b) ;
mymac ((2+1)*xb +2b) ;
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the replacement text will see 5b if the variable b is not known at that point in
time.

Because the replacement text works with a nameless variable’s value, it is
not assignable. That means that inside the replacement text, the formal names
of expr parameters cannot be used on the left side of an assignment (:=). For
example, this is forbidden:

def mymac (expr a) =
a := 5 % Error
enddef;

But that does not mean you cannot alter the value itself, because equations
(=) with that parameter name are still allowed:

def mymac (expr a) =
a=>5
enddef;

mymac (5b) ;

is correct input and resolves the outer variable b to the integer value 1 (its value
will remain known even after the macro call).

Be aware though that macros that have such hidden side-effects are hard to
maintain, so you need to be quite certain of how the macro will be called if you
make use of this. For general purpose macros, it is almost always better to receive
and/or return a value instead of modifying the parameter. The above definition
would be cleaner if written like this:

def mymac(expr a) =
a
enddef;

5b = mymac(5);

Well, this is a silly example of course, but the point should be clear, I hope.

2.1.2. suffix arguments

Arguments of type suffix pass a ‘suffix’ to the macro. A ‘suffix’ is the trailing
part of a variable name, possibly consisting of multiple segments, and possibly
being the whole name. The argument passed to the macro really is the (partial)
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name of a variable. Per the normal rules, if you try to pass an undefined suffix
(or whole variable), it is initialised to be of type numeric.

def mymac(suffix a) =
a=>5
enddef;

mymac (b) ;

assigns the value of 5 to the variable named b, assuming it is of type numeric. If
it not numeric, an error will be raised.

And

def mymac(suffix a) =
pair a
enddef;

mymac (b) ;

converts b into a variable of type pair.
Since this is all resolved by name, this:

def mymac(suffix a) =
pair c.a
enddef;

mymac (b) ;

sets up c.b to be of type pair. The variable c itself remains untouched, just as
if you wrote

pair c.b;

without any macro definition.

Macros with suffix parameters can sometimes be a little complicated to read
because of the ‘passing a name as a parameter value’. Just to be clear, inside the
macro there is at no time a variable named c.a. In fact, if there was a variable
c.a defined before the macro call, then it will remain completely untouched.

Another effect of the suffix parameters passing a name instead of a value is
that they actually can be used on the left side of an assignment:

def mymac(suffix a) =
a:=5
enddef;

mymac (b) ;

does indeed assign the value 5 to the variable b.
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2.1.3. text arguments
Arguments of text pass literal input text as a macro argument. That text
fragment is not even limited to a single expression or statement.

def mymac (text a) =
a =25
enddef;

mymac (b) ;

Of all three possible argument types, this is the closest to a ‘true’ macro
replacement. The argument’s input text is processed exactly where it is called
for in the replacement text:

def mymac (text a) =
c = b;
a=c

enddef;

mymac (b) ;

Gives b the value of 5 as well as doing the same to c. This is another case where
it is very important to remember that there is never a variable named a. The
parameter name is just a placeholder that temporarily shields any preexisting
variable named a.

Because of the rules for text parameters, this is also allowed:

def mymac (text a) =
c=ac
enddef;

mymac(5; a =);

But constructions like that are not advised if you want you code to remain
understandable.

So how does MetaPost decide that a text argument to macro has ended?
When it sees an unmatched closing parenthesis.

Matching parentheses in the argument are counted, so

def mymac (text a) =
a+5
enddef;

mymac(b = (3 + 4));
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works just fine and equates b to 12. You cannot get an unmatched parentheses
into the replacement text without some trickery (by defining a macro with a
single parentheses as its replacement text and using that in the macro call instead
of a literal ().

2.1.4. Multiple delimited arguments
So far, we have only dealt with single arguments, but it is also possible to have
multiple arguments.

The formal syntax definition for delimited arguments is as follows:

def (symbolic token) (delimited part) =
(replacement text)
enddef;
(delimited part) — (empty)
| (delimited part) ((parameter type) (parameter tokens))
(parameter type) — expr | suffix | text
(parameter tokens) — (symbolic token) | (parameter tokens), (symbolic token)

Reading a formal syntax like the one above takes a bit of practise, but converted
to English it says that the delimited part of a macro definition header is a possibly
empty sequence of items enclosed in parentheses. Each of these parenthesised
sequences start with expr, suffix or text followed by a comma-separated list
of at least one symbolic token.

Not expressed in the formal syntax is that whitespace is ignored except as a
way to separate tokens, as normal in the MetaPost language.

Starting with some examples to illustrate the above syntax rules will hopefully
help you in learning how to apply those rules. Here are some correct ways to start
a definition:

def mymac =
def mymac(expr a) =
def mymac(expr a,b) =
def mymac(expr a)(expr b) =
def mymac(suffix a) (expr b, c) =
def mymac(suffix a)
(expr b, c)
( suffix d )
(text e) =

When a macro that is defined with multiple delimited arguments is called,
specifying the internal delimiters is optional unless the argument is of text (this
will be explained below). You can even insert delimiters that where not there in
the definition or split the groups for expr and suffix parameters differently.
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That last mymac macro above with the five delimited arguments in four groups
can be called in various ways:

mymac (a,b,c,d,e);
mymac (a) (b) (c) (d) (e);
mymac (a,b)(c,d,e);

But all five arguments are required, and all of them must be part of delimited
group. Here are some attempts that are not allowed:

mymac (a,b); % bad 1
mymac a; % bad 1
mymac () (b)) (O (e); % bad 2
mymac (a,b,,,e); % bad 2
mymac (a,b)c(d) (e); % bad 3
mymac (a,b) (c,d) e; % bad 3

The ones marked bad 1 are obviously illegal because some parameters are
missing completely.

The ones marked bad 2 are illegal because parameters cannot be empty. If
you want to implement some sort of default behaviour, you will have to pass on
a variable of a special type or value and deal with that as a special case in the
replacement text. Just skipping the parameter is not allowed.

The ones marked bad 3 are disallowed because all delimited arguments must
be delimited.

But the rules above do not mean that you have to always specify all five
arguments explicitly. MetaPost is expanding macros as it searches for the opening
delimiters of the arguments of a macro call, so this is legal input:

def helper = (d)(e) enddef;
mymac (a,b)(c) helper;

You could even put all of the delimited arguments in separate other macro
definitions.
Coming back to that last bad 3 case for a bit, this is allowed

def e = (f) enddef;
mymac (a,b)(c,d) e;

Here, the macro e passes the replacement text of itself as the final argument
to mymac.
But this is also possible:

def e = (f) enddef;
mymac (a,b) (c,d) (e);
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And here, the macro e itself is the final argument to mymac. That is because
once MetaPost has found a symbolic token that will become a macro argument, it
will not expand it any further, so the macro itself is passed as the text argument
instead of its replacement.

You need to remain aware of the fact that the expansion of macros only
happens while MetaPost is actively looking for argument delimiters (opening
parentheses and commas). You could do this:

def e = (f enddef;
mymac (a,b)(c,d) e);

or this:

def e = ,f enddef;
mymac (a,b)(c,d e);

or even this:

def ¢ = f) enddef;
mymac (a,b)(c(d,e);

but not this:

def e = f) enddef;
mymac (a,b) (c,d) (e;

because in that last example MetaPost has already stopped looking for more
arguments. It knows that there are only five arguments, so it does not bother to
scan for a delimiter that would start a sixth argument.

2.1.5. Multiple and text arguments
Because of the nature of text arguments, they need an extra rule. It is possible
to define a delimited macro with multiple text arguments like this:

def mymac (text e,f) =
show e; show f;
enddef;

But this macro cannot be called without extra parentheses. With
mymac (g,h) ;

the replacement text of the e argument becomes g,h and MetaPost stops with an
error about the missing argument £. If there are multiple text arguments or other
arguments following a text argument, extra parentheses groups are required.
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This is OK:
mymac (g) (h);
and this is also OK:
mymac (g; i; j; k; 1)(h);

There is a simple rule to remember: always put text arguments in separate
parentheses.

2.1.6. Undelimited arguments

Besides delimited arguments, macros can also have one undelimited argument.
There can be only one of those and it has to be the last argument, but all three
types are allowed, and there are some extra options as well. The syntax for
undelimited arguments is as follows:

def (symbolic token) (delimited part) (undelimited part) =
(replacement text)
enddef;
(undelimited part) — (empty)
| (parameter type) (parameter)
| (precedence level) (parameter)
| expr (parameter) of (parameter)
(precedence level) — primary | secondary | tertiary

((delimited part), (parameter type) and (parameter) have not changed and are omitted
from the listing for brevity).

The three types of argument we have already discussed in the previous pa-
ragraph are the familiar cases. They are much like their delimited parts, except
without delimiters. But there are a few extra notes:

e An expr argument grabs the longest expression it can find. When such a

macro is called, MetaPost also allows an = or := just before the argument.

e A suffix argument takes the longest suffix it can find. MetaPost allows
that suffix to be enclosed in parentheses.

e A text argument stops at the next semicolon or endgroup.

The new options are these:

o primary, secondary and tertiary arguments are just like expr, except
they grab a ‘smaller’ argument (a partial expression). This will be explained
below.

o expr (parameter) of (parameter) is useful for creating macros that mimic
the primitive operation point t of p. It grabs the longest syntactically
correct (expression) of (primary) (see below for the explanation of (expression)
and (primary}). It is not possible to fake the point of primitive syntax in
another way.
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3. Operator definitions

3.1. About operators

Quite often, you will want a macro defined with an expr argument to take only
a part of the following expression instead of the whole of it. That is where the
primary, secondary and tertiary keywords come in, as they operate on part
of an expression instead of on the whole of it.

But for better understanding, we need to back up a bit. Just like there are
syntactic rules for macro definitions, there are formal rules for all other bits of a
MetaPost program as well.

A MetaPost program is a sequence of statements. Most statements are internal
commands, equations, or assignments. Expressions are part of equations and
assignments. And expressions can be further subdivided into operators that work
on variables or on further subdivisions of expressions.

There are a few other options for statements, and all the expression cases
exist for all variable types (booleans, numerics, pairs, etc.). For brevity, I will
concentrate on the numeric expressions to explain what is going on, and ignore
all those other cases. In the syntax definition below, all {...) are extra rules that I
skipped.

Here are the parts that are relevant right now:

(equation) — (expression) = (right-hand side)
assignment) — (variable) := (right-hand side
bl ht-hand sid
right-hand side) — (expression
ht-hand sid
(expression) — (numeric expression) | (...)
(numeric expression) — (numeric tertiary)
(numeric tertiary) — (numeric secondary)
| (numeric tertiary) + | - (numeric secondary)
()
(numeric secondary) — (numeric primary)
| (numeric secondary) * | / (numeric primary)
numeric primary) = (numeric atom
( ) = )
| (numeric atom) [ (numeric expression) , (numeric expression) ]
[ ()
(numeric atom) — (numeric token)
| C (numeric expression) )

| ()

Working top-down, you can split a numeric expression in parts to the left and
right of a plus or minus operation. Those left and right sides can each be split
further into left and right sides of the multiply and divide operators. These sides
can each be split even further into the arguments of the mediation operator.
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In case you are wondering: the off by one between the left and the right is
what makes operators in MetaPost left-associative.
Following those rules, let us investigate this expression:

4x(a+1) - b / 2[4,8]

Using the nomenclature from the official syntax, we can say that there are four
primaries: 4, (a+1), b and 2[4,8]. The two secondaries are 4x(a+1) and b /
2[4,8]. The single tertiary is the whole 4x(a+1) - b / 2[4,8], which is also
the whole expression.

The content of (a+1) is itself a nested expression, which can be subdivided
using the same rules, but with a few shortcuts: a and 1 are the primaries. These
are also the numeric secondaries, because there are no multiplication or division
operations specified. The tertiary is a+1, which is also the expression value.

MetaPost supports four levels of operators: primary, secondary, tertiary, and
expression. Not all value types have operators defined for all levels, though.
That is why a (numeric expression) is the same as a (numeric tertiary). The rules for
(string expression) look quite different:

(string expression) — (string tertiary)
| (string expression) & (string tertiary)
(string tertiary) — (string secondary)
(string secondary) — (string primary)
(string primary) — (string variable)
| char (numeric primary)

| ()

As you can see, strings only have operators on the primary and expression level.
The operators for the other types are yet again different, but the expression
structure stays the same.

When you are planning on defining operators yourself, it would be helpful to
have a list of the current operators and their level. But alas, such a list typically does
not exist because the built-in operators that are part of the bare MetaPost binary
itself can (and usually will be) augmented by the MetaPost macro package you are
using. If you are lucky, the macro package manual contains a concise list somewhere.
If not, you will have to do trial and error until your definitions ‘work’ ...

3.2. Unary operator definitions
Getting back to macro definitions: expr grabs an (... expression). primary grabs a
(... primary), secondary grabs a (... secondary) and tertiary grabs a (... tertiary).
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It should now be clear that in:

def mymac primary arg =

arg

enddef;

res = mymac 4*(a+1) - b / 2[4,8];

the argument is the 4.
In this version

def mymac secondary arg
arg

enddef;

res = mymac 4x(a+l) - b / 2[4,8];

the argument is the 4% (a+1) (well, actually it is 4a+4, because MetaPost interprets
the partial expression before storing it in the parameter capsule).
And

def mymac expr arg =

arg

enddef;

res = mymac 4*(a+l) - b / 2[4,8];

and

def mymac tertiary arg =
arg
enddef;
res = mymac 4*(a+l) - b / 2[4,8];

both get the full expression as argument (actually -0.08333b+4a+4).

The net effect of using an undelimited expr, primary, secondary or tertiary
is that you have created a new unary operator at that level. See further on for
how to define binary operators for the top three levels. Primary operators in
MetaPost are always unary operators.

3.3. Binary operator definitions
It is now time to learn about binary operator definitions.

(macro definition) — (macro heading) = (replacement text) enddef
(macro heading) — primarydef (parameter) (symbolic token) (parameter)
| secondarydef (parameter) (symbolic token) (parameter)
| tertiarydef (parameter) (symbolic token) (parameter)
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A macro defined using primarydef defines a new operator with a (... secondary)
on the left and a (.. primary) on the right of its name. For a secondarydef that is
a (... tertiary) on the left and a (.. secondary) on the right, and for a tertiarydef
it is an (... expression) on the left and a (... tertiary) on the right.

This definition creates an alias for *:

primarydef a mult b =
ax*xb
enddef;

The names of the primitives seem off by one compared to the keywords for
undelimited def arguments we encountered earlier. But since MetaPost does
not support binary primary operators, there would be only three possible levels
anyway. You'll just have to get used to that. And at least tertiarydef sounds
more natural than the fictitious ‘exprdef’ And remember, you can define unary
binary operators with an undelimited def argument of type primary.

4. Variable definitions

Note: much of this section is copied and modified from my earlier paper.

The previous commands def, primarydef, secondarydef, and tertiarydef
have one thing in common: they produce what MetaPost calls sparks. Effectively,
you are defining a new ‘command’ instead of a ‘variable’. But sometimes you may
want a macro to behave more like a named variable. For that to work, the macro
has to be what MetaPost calls a tag.

The restriction of def always producing a spark is why there is a dedicated
command for creating macros that are actually tags. That command is vardef.

Because vardef defines a new tag instead of a spark, the name that is being
defined can still can be used in the middle of an unrelated compound variable
name. Occasionally, you may want to define a macro with a name that would
also make sense as a suffix to another variable. The MetaFont book highlights the
example of dir. The variable macro dir is defined as a vardef precisely because
doing it that way means it is still legal to have a pair variable named p5dir.

In simple uses, use of vardef is very similar to using def.

def stuff =
£ill unitsquare
enddef;

and

vardef stuff =
fill unitsquare
enddef;
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appear equivalent when they are executed. But there is a difference in execution:
the vardef version actually expands into:

begingroup
fill unitsquare
endgroup

The added grouping makes the macro expansion syntactically equivalent to an
expression, which is important because it avoids confusing the MetaPost parser.
We will get to the use of grouping later on.

Here is the formal definition of the syntax of vardef:

(macro definition) — (macro heading) = (replacement text) enddef
(macro heading) — vardef (declared variable) (delimited part) (undelimited part)
| vardef (declared variable) @# (delimited part) (undelimited part)

The (delimited part) and (undelimited part) are the same as before and are not
repeated.

The use of (declared variable) instead of the (symbolic token) from the earlier defi-
nition commands is important: that is what makes this type of definition produce
a tag instead of a spark. The (declared variable) is actually the syntax rule for a
single item in a type declaration command (boolean, path, picture, etc.).

You can define segmented variable names, and even use collective subscripts:

vardef mymac[]arr =
4
enddef;

defines all variables of the form mymac[]larr to be macros that expand into
begingroup 4 endgroup.

The second option for the (macro heading) of a vardef syntax introduces an
extra keyword @#. This is easiest to explain with an example from plain.mp:

vardef zQ#=
(xQ#,yo#)
enddef;

This defines the variable macro z. What makes this definition of z special is
that it now has a built-in parameter of type (suffix) that is named @#.

There is a subtle difference between this definition of z and the more naive
version:

vardef z suffix v =
(x.v,y.v)
enddef;
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The special token @# only applies to an immediately following suffix; the
suffix that becomes the argument may not be enclosed in parentheses, unlike in
the definition with an undelimited argument. This makes the special definition
exceptionally useful for manipulating sub-variables (like z does).

The @# somewhat replaces suffix v. You can still define a macro like this:

vardef mymac @# suffix v =
(xQ#v,yQ#v)
enddef;

but you always have to call that macro with parentheses around parameter v,
otherwise the whole argument becomes part of the @# suffix:

origin = mymaclright;
will have 1right as @# and v empty. With
origin = mymacl(right);
that does not happen, but then you could have equivalently defined mymac as

vardef mymac O# (suffix v) =
(xQ#tv,y0#v)
enddef;

Finally every vardef, with or without the special @#, also has two other
special implicit arguments that can be used anywhere in the (replacement text).
The special argument name @ returns the last segment of the name of the defined
macro itself, and the special argument name #@ returns the complement: all
segments before that last one.

When is this useful? Look at this:

vardef p[ldir=
(#0dx , #0dy)
enddef;

After this definition, p5dir expands into:
(p5dx, p5dy)
allowing you to write, for example:
pb5dir = up;
to define the dx and dy subvariables, and query those values by

if pbdir = up: .... fi
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which looks and feels a lot nicer than manipulating the dx and dy variables
‘manually’.

In definitions like p[1dir, the special token @ which expands into the macro
‘name’ is not very useful (we already know that it is dir), but keep in mind
that subscripts can also be vardef macros themselves. Since @ expands into the
actual subscript in that case, it can then be used to differentiate between macro
calls for specific subscripts by using a numerical comparison, like this:

vardef a[] =
if odd @: message("odd")
else: message ("even")
fi

enddef;

al; % prints "odd"

a20; % prints "even"

end.

In cases where the expansion of one of the special tokens (#@, @, or @#) is not
known beforehand to be numeric, to test its value you can use the str command
instead to force an expression with type (string) (this makes most sense with
implicit suffixes):

vardef a@# =
if str @# = "o": message("odd")
else: message ("even"
fi

enddef;

a.o; % prints "odd"
a.e; % prints "even"

A warning about using vardef: because the result of the vardef is a macro,
it only works as the last typed segment in a complete variable name. After the
definition above, you can not now add another suffix:

pair pl[ldir.target; % WRONG!

This is disallowed, because that set of variables would actually be inaccessible.

Because of how the MetaPost parser works, the target part of the name
would always become a suffix argument to the p[]dir macro. In this case, as
the macro is defined without a suffix argument, the result would be a syntax
error. However, if you really want to write things like pbdir.target, you could
extend the definition of p[]dir to also accept the undelimited suffix @#, and then
process the target within the macro expansion.

In some cases, the implicit extra grouping added by vardef is an impediment,
and it would be better to use def. But sometimes that extra grouping level can
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be a bonus as well: it allows trivial macro definitions that need that grouping to
be a bit shorter. Still, that is only a very minor advantage, and the MetaPost
manual explicitly warns against abusing vardef just for grouping.

5. Grouping

The sequence begingroup...endgroup can be used as a standalone statement.
The formal definition of (statement) looks like this:

(statement) — (equation) | (assignment) | (declaration)
| (definition) | (title) | (command) | (empty)
| begingroup (statement list) (statement) endgroup

That last statement inside the group should be a valid statement on it own, but
it can be empty.

Grouping in MetaPost is a bit unusual (yet another way in which MetaPost is
unusual!) in that the begingroup...endgroup block is not only usable as a list
of (statement)s grouped together. It can also be used as an (expression). And when
viewed as an expression (which is usually the case for vardef macro expansions,
but you can also write explicit group blocks in the middle of an equation, or as the
body of any type of macro), all the statements in the group are executed as normal,
but the last expression inside the group (which could be empty) is taken as the
value to use for the expression outside of the group. And precisely that oddity of
grouping is what makes vardef definitions syntactically equivalent to variables.

Formally, all of the expression syntaxes also have an extra begingroup block.
For example, (numeric expression) also has:

(numeric atom) — (numeric token)
|  (numeric expression) )
| begingroup (statement list) (numeric expression) endgroup

| ()

and likewise for all other expression types: at the bottom level, there is an
begingroup ...endgroup that is equivalent with a delimited group like ( (numeric
expression) ).

The statements in the (statement list) are executed, but not seen by the ex-
pression parser.

The extra grouping usually will not matter, but it means you cannot do things like

vardef stuff =

fill unitsquare
enddef;
stuff withcolor green;
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which makes sense once you realise that vardef is supposed to equate to a variable.
If we assume for a moment that there was instead a normal path variable named
stuff, the statement would look like this:

£ill stuff withcolor green;
and indeed, after adjusting the vardef to

vardef stuff =
unitsquare % earlier ’fill’ deleted
enddef;

that works just fine. This is a silly example of course, but the point to remember is
that the last line in a begingroup ... endgroup should produce a valid expression
(which may be empty).

The main point of begingroup ...endgroup is so that you can save and
temporarily redefine variables and internals. But it creates only an implicit
grouping, nothing is automatically saved. If you want to save an outside variable
or internal, you have to explicitly use save or interim.

The above rules for the final parts inside of a group block make grouping
behave similar to an anonymous function call with one return value. Or as a
named function, when using vardef or the result of a def with a begingroup
... endgroup block around the whole replacement text.

Additionally, because the expression parser does not ‘see’ the (statement list),
you can do complicated things right in the middle of an equation. The plain
MetaPost macro named hide makes use of that:

def hide(text t) = gobble begingroup t; endgroup enddef;
def gobble primary g = enddef;

(this is the example definition from the MetaFont book, the actual definition is
trickier).

The begingroup ...endgroup block inside hide always results in an empty
expression because of the explicit ; at the end. But an empty expression is still
an expression, so that is why the gobble macro is needed to ‘eat’ that empty
expression.

One final note about vardef: the addition of begingroup . ..endgroup around
the (replacement text) is literal. If you wanted to, you could write a vardef inclu-
ding endgroup ...begingroup to temporarily escape to the outer group. But of
course then the expansion would not be a valid (... expression) any more, so you
could not use that macro in the middle of an expression any more.
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6. Replacement text details

A (replacement text) is stored for later use without any expansion at definition
time. In almost all cases, the meaning of the symbolic tokens will be looked up
and applied at expansion time. However, some tokens that may occur inside
the (replacement text) have to be interpreted by the program right away to avoid
internal confusion:

o def, vardef, primarydef, secondarydef and tertiarydef are the start
of an embedded definition.

o enddef ends the (replacement text) unless it matches an embedded definition
that started in the previous rule.

o Each (symbolic token) that stands for a macro parameter is changed into a
placeholder for that parameter, for later substitution at replacement time.

e quote prevents any of the previous rules applying to the next token. After
afterward, the quote token itself is removed from the replacement.

e In all the above cases, the check is made for the meaning of the token, not
its literal representation. In other words, prior use of let can alter the list
of ‘keywords’.

The preceding rules mean that

def bfour =
def b = 4 enddef
enddef;

is allowed. Any subsequent use of bfour in the program expands into a definition
that makes b be a macro that expands to the value 4. But

def defbfour =
def b = 4
enddef;

will fail, because the definition of defbfour does not end. The enddef stops the
embedded definition of b.
To get around that, you can write

def defbfour =
quote def b = 4
enddef;

which is a valid definition of defbfour. Now you will have to use defbfour
enddef ; when using defbfour later, of course. Otherwise the embedded definition
of b never ends.

The existence of quote allows some special syntaxes. With the above definition,
you could specify

defbfour *4 enddef;
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which would define b to be a macro with replacement text 4*4. Admittedly, this
is not very useful. But I want to document everything related to definitions, and
the use of quote cannot be omitted.

7. Formal definition syntax
(macro definition) — (macro heading) = (replacement text) enddef
(macro heading) — def (symbolic token) (delimited part) (undelimited part)
| vardef (declared variable) (delimited part) (undelimited part)
| vardef (declared variable) @# (delimited part) (undelimited part)
| (binary def) (parameter) (symbolic token) (parameter)
(delimited part) — (empty)
| (delimited part) ((parameter type) (parameter tokens))
(parameter type) — expr | suffix | text
(parameter tokens) — (parameter) | (parameter tokens), (parameter)
(parameter) — (symbolic token)
(undelimited part) — (empty)
| (parameter type) (parameter)
| (precedence level) (parameter)
| expr (parameter) of (parameter)
(precedence level) — primary | secondary | tertiary
(binary defy — primarydef | secondarydef | tertiarydef

8. Final words

You now know all about how to define your own MetaPost macros, in theory. But
the best way of learning is by doing and making mistakes, and that is definitely
the case here as well. When I started using MetaPost in earnest, at first nothing
I tried seemed to work. Remembering my own initial frustrations about anything
more than trivial use of the MetaPost programming language is what prompted
me to write these papers. I hope they will be helpful to you.
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Abstrakt

Clanek piinasi ukdzku vyuziti programovaciho jazyka Lua ke zjisténi poétu
jednotlivych znaki v daném textovém souboru. Druhd ¢ast ¢lanku se zabyva moz-
nosti zmény rozvrzeni stranky v EXTEXu v souvislosti se sazbou vicestrankového
seznamu obrazku.
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His eye, which scornfully glisters like fire,
Shows his hot courage and his high desire.
Venus and Adonis
WILLIAM SHAKESPEARE

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

Words are wise men’s counters, they do but reckon
with them, but they are the money of fools.
Leviathan
THOMAS HOBBES

Pocitani slov

Nékteré druhy publikaci mohou byt omezeny predepsanym poctem slov. Pak vy-
vstavd otdzka, jakym (nejlepsim) zpisobem muzeme slova spocitat. Toto detailné
vysvétluji Otdzky a odpovédi [1]. Nicméné je také mozné jednoduse spoéitat slova
na jedné strance rukopisu a vysledek vynasobit poc¢tem stran. Tuto techniku,
nazyvanou casting off , pouzivaji designéri knih a vydavatelé prii zpracovani knihy,
viz naptiklad [3, kap. 8]. Vydavatelé ani tak nepotfebuji védét presny podet slov
v knize, ale zajima je pocet stranek knihy po vysazeni.

7 anglického origindlu Glisterings [7] ptelozil Jan Sustek. Vsechny dily Glisterings byly
také sepsany do knihy, kterou je mozné zakoupit prostfednictvim TUG na strdnce https:
//tug.org/store/glisterings/ (pozn. redakce)
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Kdyz pisete diplomovou praci, je mozné, ze jste limitovani predem stanovenym
rozsahem poctu slov. Presto je pravdépodobné, ze nikdo nebude kontrolovat presny
pocet slov, pokud nebude na prvni pohled vidét nesoulad zadaného rozsahu a
délky vasi diplomové prace. Otazkou ale je, co se pocita jako jedno slovo. Za
kolik slov se pocitd tabulka nebo obrazek? KdyzZ se pouzivaji pisma v ruznych
velikostech, maji slova stejnou vahu? A co slozend slova, poznamky pod carou,
rovnice, webové adresy, verse? Za kolik slov se maji pocitat?

V dobé, kdy ctete tyto radky, je jiz LuaTEX na svété a mozna jste jej i pouzili.
V dobé, kdy jsem tyto radky psal, byl LuaTEX jesté ve vyvoji a sdm jsem jej
nezkousel. Ale predpoklddal jsem, ze jazyk Lua [2] bude dostupny na vSech
platforméach, kde je TEX, a proto jsem se jej rozhodl pouzit pro pocitani slov.

Meél jsem to Stésti, Zze jsem mohl pracovat s ruéni sazbou, podobné jako to
délaval Gutenberg v 15. stoleti. Na rozdil od digitdlni sazby, kde je k dispozici
neomezeny pocet jednotlivych znakt, je v ru¢ni sazbé pocet znaku jasné omezen.
Pokud ve fontu mame pouze 23 tiskarskych liter ,e“, pak lze najednou vysazet
text, v némz se znak ,e“ nevyskytuje vice nez 23krat. Je proto dulezité veédét,
kolik jednotlivych znakt je tfeba k vysazeni jedné stranky textu. Kdysi jsem chtél
vysazet basen ze 16. stoleti (pouze dva verSe na stranku) v konkrétnim fontu,
ale nemohl jsem, protoze bych potfeboval jednu literu ,h* navic (text obsahoval
staroanglickd slova thee, thou, thine, slova s pfiponou -eth apod.).

Pracuji v systému Linux, pro ktery existuji programy na zjisténi poctu slov a
celkového poctu znakil v daném souboru. D4 se ocekavat, ze podobné programy
existuji i pro jiné operac¢ni systémy. Ja jsem vSak potfeboval program, ktery zjisti
pocty jednotlivych znaki (pocet znakt ,A“ pocet znaku ,a“ atd.), proto jsem si
jej zkusil vytvorit v jazyce Lua.

1 #!/usr/local/bin/luab.1
2 local BUFSIZE = 2713

3 local f = io.input(arg[1]) -- otevfeni vstupniho souboru
41local cc =0 -- pocCet vSech znakid

5 local 1c = 0 -- pocet radki

6 local wc = 0 -- pocCet slov

7 local ct = {} —-- polty jednotlivych znaku

sfor i = 33,126 do -- inicializace tabulky

o ctl[i]l =0

10 end

11 local tc = 0 —-- pocCet znakld bez znakl konce radku
12 while true do

13 —— naCteni bloku textu

14 local lines, rest = f:read(BUFSIZE, "*line")
15 if not lines then break end
16 if rest then
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17 lines = lines .. rest .. "\n" end

18 CC = cc + #lines

19 —— zjisSténi pocltu slov v bloku

20 local _, t = string.gsub(lines, ")S+", "")
21 wCc = wc + t

22 —— zjisténi pocltu koncli Ffadku v bloku

23 _, t = string.gsub(lines, "\n", "\n")

24 1lc = 1lc + t

25 —— tabulka poétu jednotlivjych znakl

26 local K

27 for i = 1, string.len(lines) do

28 K = string.byte(lines,i)

29 if K >= 33 and K <= 126 then

30 ct[K] = ct[K] + 1

31 end

32 end

33 end

34 —— odstrani priponu vstupniho souboru a nahradi ji priponou
35 base, ext = string.match(arg[1], "(hw+)%. (%w+)")
36 ofile = base .. ".guwc"

s7tc = cc - 1lc
3s io.output (ofile)
39 io.write("Informace o souboru ", arg[1], "\n")

10 io.write("", "pocet radku = ", lc, "\n",
41 "pocet slov =", wc, "\n",
42 "pocet znaku = ", tc, "\n\n")

43 io.write("Jednotlive znaky\n")
aa for k,v in pairs(ct) do
45 if v > O then

16 print (string.char(k),v)

ar io.write(" ", string.char(k), " ",
a8 string.format ("%4d",v), "\n")
49 end

50 end

s1 print ("Vystup ulozen do souboru ", ofile)
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Pokud program ulozime do souboru gwc.lua, pak pocty znaku (napiiklad
v souboru soubor.txt) ziskdme jeho spusténim z piifkazového Fadku:?

52 gwc.lua soubor.txt

Tento program jako slovo pocitd posloupnost tisknutelnych znakit ukoncenou
jednou nebo vice mezerami nebo koncem fadku. Program se zajima pouze o znaky
odpovidajici literam ve fontu, ktery jsem mél k dispozici. Nastésti v angli¢tiné se
sta¢i omezit na mnozinu tisknutelnych znaka v ASCII. V piipadé jinych jazyku

je tieba program rozsiit.? Cést kédu byla prevzata z [2, s. 198], kde je také kod
detailné popsan.

Change is not made without inconvenience,
even from worse to better.
A Dictionary of the English Language: Preface
SAMUEL JOHNSON

Zména rozvrzeni stranky

Cas od cCasu uzivatelé polozi otdzku ,Jak mohu zménit rozvrzeni konkrétni
stranky?“, kde pod rozvrzenim maji na mysli rozméry nebo umisténi sazby,
rizné zahlavi ¢i zapati.

Tvar stranky
V TEXu miZzete udélat mnoho véci, ale co nemtizete,® je zménit §iiku textu uvnitt
odstavce. Napriklad pokud by mél mit na prvni strance text sitku 15 cm, zatimco
na druhé strance sitku 12 cm, pak odstavec, ktery zac¢ina na prvni strané, bude
pokracovat se sitkou 15 cm i na druhé strané. To je zplisobeno tim, ze TEX nejdrive
interné vysazi odstavec podle aktualné nastavené sirky textu. Poté urci, zda se
odstavec vysazi na aktudlni stranu, nebo zda je tfeba stranku zlomit. Pokud ke
zlomu stranky dojde, vysazi se ¢ast odstavce na prvni stranu a zbytek odstavce
na druhou stranu, odstavec vsak jiz ma radky vysazené na puvodni sitku.

Na obréazku 1 jsou uvedeny parametry, které se pouzivaji pri nastaveni roz-
vrzeni stranky. Krouzkem je oznafen Knuthiv bod o soufadnicich (1in,1in) od
levého horniho okraje stranky.

1V systému Linux musime soubor gwc.lua nastavit jako spustitelny. Na fadku 1 pak musime
mit spravné uvedenu cestu k interpretu jazyka Lua. Dalsi moznosti je zavolat pfimo interpret
jazyka Lua, tj. zavolat lua gwc.lua soubor.txt (pozn. prekl.)

2Pro soubor v ¢estiné nebo slovenstiné miizeme program jednoduse upravit, pokud soubor
bude v nékterém osmibitovém kédovani. V tom pripadé je tfeba na Fadcich 8 a 29 namisto
hodnoty 126 psat hodnotu 255. Kédovani vystupniho souboru soubor.gwc bude stejné jako
kédovani vstupniho souboru soubor.txt. (pozn. prekl.)

3Ctenaf, ktery neméa v TEXu rad negativni odpovédi, si miize precist ¢lanek [5], kde je po-
drobné rozebran a vyfesen obecnéjsi problém. Pokud se na strance nevyskytuji pruzné vertikalni
mezery, je mozné problém vyfesit vhodnym pouzitim primitivu \parshape. (pozn. prekl.)
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! \hoffset
\voffset
I

! \topmargin
| l \headheight

l \headsep

T
—» \oddsidemargin

\marginparsep

\marginparpush l
|
\marginparwidth

\textheight

\textwidth

\footskip

Obrézek 1: WTEXové parametry rozvrzeni liché (pravé) stranky

Ke zméné vysky textového bloku na konkrétni strance lze pouzit TEXového
makra \enlargethispage. Toto makro m4 jeden délkovy parametr, jehoz hod-
nota se pripocte k registru \textheight, a tato zména je platnd lokalné pouze
pro aktualni stranu — kladna hodnota parametru zvysi hodnotu \textheight,
zapornd ji snizi. Zména se projevi na spodni hrané textového bloku, horni hrana
zustane na stejném misteé.

Prostiedi quote a quotation docasné zméni velikost okraju a sitku textu.
Obecnéji muzete sitku textu docasné zménit pomoci prostiedi adjustwidth
z balicku changepage. [6]

Prostfedi adjustwidth se vold se dvéma délkovymi
parametry. Uvnitf prostfedi jsou levy a pravy okraj
zvétseny o hodnoty prislusnych parametri. Napriklad
v tomto odstavci bylo pouzito
\begin{adjustwidth}{3cm}{1cm}

na zacatku odstavce a podobné na konci odstavce bylo
pouzito

\end{adjustwidth}
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Aktudlni stranka bude vysdzena s hodnotami parametri platnymi v okamziku,
kdy je na stranku vloZena prvni polozka (napfiklad znak nebo box). Parametry,
které se zméni az poté, budou platné od néasledujici stranky. Je vsak mozné
zménit parametry po vysazeni jedné stranky ptred vlozenim prvni polozky na
nasledujici stranku. Toho se vyuzivd, kdyz se v IATEXu prepina z jednosloupcové
sazby do dvousloupcové a naopak. TEXova makra pii tom prepocitaji parametry
rozvrzeni stranky. Obecny postup je, Ze se aktualni stranka ukondi a vysazi, zméni
se parametry rozvrzeni, nastavi se novy pocet sloupct sazby a tyto sloupce se
jiz sazeji s novymi hodnotami parametri. Pokud pracujeme v jednosloupcovém
dokumentu, postup je tento:

53 \clearpage
54 /o zména parametri
55 \onecolumn

Pri zméné parametri na radku 54 miizete pouzit také makra z EXTEXového
balicku changepage.
Aby bylo zfejmé, co makro \onecolumn déla, uvadim zde jeho definici:

s6 \def\onecolumn{¥

s7 \clearpage

ss  \global\columnwidth\textwidth
s \global\hsize\columnwidth

60 \global\linewidth\columnwidth
61 \global\@twocolumnfalse

62 \col@number \@ne

63 \@floatplacement}

Definice makra \twocolumn je slozitéjsi. Mimo jiné ma toto makro jeden
nepovinny parametr?, ktery véak nemé vliv na rozlozeni sazby.

Jako ptiklad si ukdzeme, jak je mozné zvétsit nebo zmensit vysku a sitku
textového bloku na nékteré skupiné stranek.

64 \newcommand*{\addtotextheightwidth} [2]{%
65 \clearpage

o6 \addtolength{\textheight}{#1}

o7 \addtolength{\textwidth}{#2}

6s  \onecolumn}

A7 budeme chtit zménu provést, napriklad pro stranky s prilohami, zavolame

6o \addtotextheightweight{-1cm}{1lcm}

4Obsah parametru je vysézen v jednosloupcovém rezimu pired zapocetim dvousloupcové
sazby. (pozn. prekl.)
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Zahlavi a zapati

Dalsi typ dotazu na rozvrzeni stranky, ktery jsem vidél, se tykal umisténi slova
nstrana“ do zahlavi nad cisla stran ve vicestrankovém obsahu nebo seznamu
obrazktl. Reknéme, 7e chceme seznam obréazkil vysazet tak, ze v zahlavi stranky
se seznamem bude slovo ,,obrazek“ zarovnané doleva a slovo ,strana“ zarovnané
doprava. Toto by se mélo opakovat na vSech stranich seznamu obrazku. Déle
chceme, aby stranka se seznamem obrazkt méla své ¢islo zarovnané na stied
v zapati, podobné jako v I¥TEXovém stylu stranky plain. Podobné pozadavky
budeme mit pro vysazeni obsahu a seznamu tabulek. Zde si vSak ukdzeme pouze
sazbu seznamu obrazk.

I kdyz ke zméné stylu stranky mutizete pouzit také balicek fancyhdr [4], zde si
ukézeme t¥idu memoir, kterda nabizi podobné moznosti.

Ttida memoir umoznuje definovat libovolné mnozstvi styla. Potfebujeme vy-
tvorit styl stranky pro navazujici stranky v seznamu obrazki (a podobné styly pro
obsah a pro seznam tabulek). Styl stranky pojmenujeme lof, zdhlavi nastavime
tak, Zze vlevo bude slovo ,,obrazek“ a vpravo slovo ,strana“, zatimco v zdpati
uprostied bude ¢islo stranky.

70 \makepagestyle{lof}

71 \makeevenhead{lof}{obrazek}{}{strana}
72 \makeoddhead{lof}{obrazek}{}{strana}
73 \makeevenfoot{lof}{}{\thepage}{}

74 \makeoddfoot{lof}{}{\thepage}{}

Musime zajistit, Ze se styl lof nastavi béhem sazby seznamu obrazki. Toho
docilime tak, ze nastaveni stylu pridame k definici makra \listoffigures. Ve
tridé memoir je pro tyto ucely definovano makro \addtodef. Makro mé tii
parametry — prvnim je nazev upravovaného makra, druhym je TEXovy kéd, ktery
se prida na zacatek definice, a tretim TEXovy kod, ktery se pridé na konec definice.

7s \addtodef{\listoffigures}{/
76 \clearpage\pagestyle{lof}}{}

Ve tridé memoir je definovano makro, které se zavola tésné pred vysazenim
nadpisu seznamu obrazki, a makro, které se zavola tésné po vysazeni. Predefi-
novanim téchto maker nastavime, ze prvni stranka seznamu obrazki bude mit
prazdné zahlavi a ze se vyse uvedeny text zahlavi vysazi pod nadpis.

77 \renewcommand*{\afterloftitle}{%

7s  \thispagestyle{plain}

79 \par\nobreak

so  {\normalfont\normalsize obrazek\hfill strana}
s1  \par\nobreak}



Nastaveni sazby obsahu a seznamu tabulek je prakticky identické, pouze
patficnym zpusobem zménime nazvy pouzitych maker.

Je tfeba si jesté dat pozor na to, Ze po vysdzeni seznamu obrazku zustane
nastaveny styl lof. Proto je nutné po zavolani makra \listoffigures nasta-
vit zpét puvodni styl. Predpokladejme, zZe zdkladni styl dokumentu se jmenuje
mujstyl. Pak mizeme psat

sz \documentclass[...]{memoir}

s3 /o nastaveni stylu mujstyl

sa %to Gpravy \listoffigures apod. (fadky 70 aZz 81)
ss \pagestyle{mujstyl}

86

s7 \begin{document}

ss /o Uvodni strany, predmluva atd.
so \tableofcontents

90 \clearpage\pagestyle{mujstyl}

o1 \listoffigures

92 \clearpage\pagestyle{mujstyl}

93 \listoftables

91 \clearpage\pagestyle{mujstyl}
95 + o W

96 \end{document}
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Summary: It Might Work X

This paper shows an example how to use Lua program to find the number of
particular characters in a given text file. The second part of the paper shows
ways to change the page layout in IMTEX, with applications for typesetting a
multi-page list of figures.
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quote environment, quotation environment, changepage package, memoir class,
list of figures
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