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Uvodnik

| PETR SOJKA I

Milé ¢étendiky a Ctenari, TEpXistky a TpXisté!

Je mi potésenim vam predstavit ¢lanky tohoto ¢isla, a seznamit vas s infor-
macemi ze svéta naseho oblibeného sazeciho systému.

Prvni ¢lanek ¢isla na strané 4 z pera kolegy Olséka pfipomina téma, pred
kterym stal kazdy, kdo nékdy délal predtiskovou ptipravu tiskovin: téma ofezovych
znacek a archové montdze. Prvni makra pro ofezové znacky na archivu CTAN
pro plain TEX jsou z let 1992 [1] a 1994 [2]. Ze je problematika Zivé a potiebna
ukazuje i makrobalik zwpagelayout [3]. Clanek zmituje i dalsi makrobalicky
vytvorené nejen pro intelektualni rozptyleni“ autora, ale i jako ,namét pro
hlubsi rozpracovani“ TEXovymi programatory.

Clanek studentky Fakulty informatiky Masarykovy univerzity Terezy Vrabcové
na strané 11 je zdznamem jeji prednasky na jarnim prednaskovém odpoledni
GSTUG [4]: mame uplny digitalni archiv celé historie naseho Zpravodaje od roku
1990, v digitalni matematické knihovné dml.cz! Véetné metadat obsahujicich
bibliografické zaznamy, véetné pridélenych persistentnich identifikatort DOI pro
jednoznacné citovani. To umoznuje jednak dohledavat publikace témér dvou
stovek autort publikujicich ve Zpravodaji, ale také hledat souvislosti a podobné
clanky v Evropské digitalni matematické knihovné eudml.org, kam je Zpravodaj
dale exportovan a archivovan. Um celych generaci ¢eskych a slovenskych TpXistt
je tak zachovan!

Mohou se kruznice libat? V libovolné pozici, ve tfech a rekurzivné? To je téma
clanku Denise Roegela na strané 18, ktery se vénuje METAPOSTu a implementaci
nedavno objevenych moznosti sestrojeni Soddyho kruznice v ném. Geometrovo oko
nad deseti obrazky v ¢lanku zaplesa, a doufam, ze zaplesa i vase nad ukazanymi
moznostmi METAPOSTu.

TEX s vyhodou pouzivaji programétori jako Vitek Novotny, ktery se na jarnim
prednéskovém odpoledni (§TUG [4] a na strané 35 v tomto ¢isle podélil o svij
pohled na moznosti vysokotroviiového programovani v TEXovém ekosystému. Nic
vam netika LuaMetaTEX, expl3, YAML nebo LyLuaTEX? Chcete vyuzit svych
informatickych schopnosti prepinani mezi riznymi trovnémi abstrakce a oslovuje
vas vyzva Donalda Knutha v TEXbooku “Go forth now and create masterpieces
of the publishing art!”? Pak je ¢lanek pravé pro vas!

Kvalita algoritmu odstavcového zlomu, kdy TEX Tesi specidlni variantu NP-
tplného optimaliza¢niho problému, byla vzdy klicovou vyhodou sazby provadéné
TEXem. Kromé mikrotypografickych rozsiteni, které typografické komunité pti-
nesl pionyrsky Han Thé Thanh v pdfTEXu, je podstatné automatizované reseni
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nezadoucich parchantt, tedy vdov a sirotkt. To je téma ¢lanku Maxe Chernoffa
na strané 49 postaveného na moznostech programovaciho jazyka Lua dostupného
v LuaTgXu. Dalsi potéSeni pro programatory a zaroven typografy mezi nami!

Cislo ramuje pfeklad dvanictého pokracovani fady praktickych doporuceni
Petera Wilsona Glisterings na strané 77 vénovany rameckovani.

V den psani tohoto tivodniku probéhlo jiz druhé prednéskové odpoledne orga-
nizované (FI'UGem. Odeznéla, byla nahrana a na webu sdruzeni bude vystavena
Ctvrtd a pata letosni prednéska [5] objednand sdruzenim, po tfech jarnich prednés-
kéch [4]. V nasich krajindch se déje mnoho dulezitého vyvoje pro ¢eskoslovenskou
i celosvétovou TEXovou komunitu, a (§T'UG se snazi tyto aktivity podporovat.

Dari se vydavat tento Zpravodaj, jehoz vSechny c¢lanky od roku 1990 se
podafilo s ptrispénim sdruzeni digitalizovat. Po doplnéni a kontrolach metadat
véetné bibliografie a pfidéleni DOI u CrossRef jsou vystaveny a oindexovany
v Ceské digitalni matematické knihovné dml.cz. Doufam, Ze s podporou sazby
prispévku sablonou na Overleaf, redakéni rady a technické redakce je publikovani
v Casopise jiz nyni potéSenim a svatkem ©.

Valné shromazdéni na navrh vyboru po vice nez dvou dekdddch® [7] navyseni
prispévki pro kolektivni ¢leny od roku 2023 mirné zvedlo ¢lenské prispévky takto:

Typ ¢lenstvi prispévek
Individudlni ¢lenstvi zakladni 400 K¢
Individuélni ¢lenstvi slevnéné (studenti, dichodci) 250 K¢
Kolektivni ¢lenstvi 2500 K¢
Kolektivni ¢lenstvi slevnéné (stfedni skoly) 750 K¢

Tato vyse ¢lenskych prispévkt umozni aspon ¢asteéné pokryt zvysené vydaje
dané dvéma dekadami navysovani nakladd spojenych s chodem sdruzeni, které
byly doposud kryty z financ¢nich rezerv sdruzeni a dobrovolnickou ¢innosti nékolika
nadsenci. Umozni to rozdmychat nadéji, ze dosavadni pomérné minimalisticky
chod sdruzeni bude rust a rozsifujici se benefity vyplyvajici z ¢lenstvi povedou
nasledné k rustu ¢lenské zakladny a komfortu uzivatela TEXu.

Clenstvim ve sdruzeni podporujete:

e budovéni komunity uZivatelt TgXu: Zpravodaj (¢lenstvi v CrossRef, web);

e péCi o infrastrukturu: archivy CTAN, distribuce TEXlive, diskusni listy a

skupiny;

o TEXové projekty (TEXGyre, Ceskoslovenské vzory déleni,. . .).

Platba kolektivniho ¢lenstvi (FTUGu v TUG nam pfinasi mnohd dobrodini:

1Opomijime zde navyseni pifspévku pro kolektivni ¢leny o 150 K& v roce 2005 [6].


https://dml.cz

e Podporujeme dobrou véc a dalsi vyvoj kvalitni typografie systémy TEX a

METAFONT.

Pfindsime osm ¢&isel TUGboatu do knihoven v Ceskoslovensku.

Clenové sdruzeni uzivateli GTUG mohou kolektivnim ¢lenstvim GFTUGu
Cerpat i vyhody clenstvi v TUGu jako slevy na konferen¢nich poplatcich,
fontech, knihdch, viz https://tug.org/aims_ben.html.

Pro ¢leny pripravujeme federovany pristup i k nejnovéjsim elektronickym
¢islim casopisu TUGboat.

Zéavérem chei podékovat aktivnim TEXistim, autortim, ¢lenim sdruzeni uzi-

vatelll TEXu. Bez nich, pfevazné clentt (FTUGu a TUGu a jejich ,labour of love®
by to nebylo mozné.
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Summary: Introductory Word

Go forth and participate in (FI'UG to make the bright future of TEX & Friends
a reality! You can!
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sojka@fi. muni. cz
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cropmarks.tex — makra na tvorbu orezovych znacek

| PETR OLSAK I

Existuje jisté celd rada maker umoznujicich priddvat do dokumentu ofezové
znacky. Zde prezentované nové reseni je postaveno na makrech plainTEXu a
umozni pridat ofezové znacky do jakéhokoli PDF dokumentu nezdvisle na tom,
jakym zpusobem byl tento dokument vytvoren. Vytvorime tedy nejprve v nétem
(v BTEXu, v OpenOffice, v OpTEXu, ...) dokument a pak pouZzijeme makra
z cropmarks.tex k pfidani ofezovych znacek.

Soubor cropmarks.tex je souasti balicku olsak-misc [1]. Ten obsahuje
dalsi uzitecna makra pro plainTEX. Na konci tohoto ¢lanku je pridana struc¢nd in-
formace i o téchto dalsich nastrojich. Balicek olsak-misc je sice soucasti TEXlive,
ale je tam bohuzel umistén ponékud nestastné v adresari pro dokumentaci. Nez
tedy zacnete experimentovat, umistéte si soubor cropmarks.tex nékam, kde jej
Vas TEX najde.

Klicova slova: plainTEX, ofezové znacky

Obvykly zpisob pouziti

Predpokladejme, ze mame PDF soubor ukazka.pdf a chceme mu pridat ofezové
znacky. Vytvorime soubor (napiiklad se jménem ukazka-crop.tex).
\input cropmarks
\def\document{ukazka} % jméno PDF souboru bez pfipony .pdf
\docropmarks % vytvori ofezové znalky
a dale mtzeme spustit prikaz pdftex ukazka-crop nebo optex ukazka-crop.
Prikaz precte puvodni dokument stranku po strance a pridd k nému ofezové
znacky. Neni nutné psat zavérecné \bye, protoze c¢innost TEXu ukonéi makro
\docropmarks. Vstupni PDF dokument musi mit spravné nastaveny rozméry
papiru tak, jak predpokladame, ze to bude vypadat po provedeni ofezu. Jde tedy
o koneéné rozméry papiru dokumentu.!

V souboru crop-dokument .tex muzete mit také konfiguracni idaje:
\input cropmarks
\def\document{jmeno} % jméno vstupniho PDF souboru
\def\info{} % text pfidany do kazdého horniho okraje
\hmargin=10mm % velikost pfidaného horniho+dolniho okraje

Vyjimka je moznd, okraje vstupniho dokumentu mohou byt piipadné vétsi (chceme-li mit
napf. obrazky na spaddvku). Pak je tfeba nastavit kladny parametr \overlap.

W
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\vmargin=10mm % velikost p¥idaného pravého+levého okraje
\mlenght=5mm % délka Ear ofezovyjch znalek, jsou v pfidaném okraji
\gap=2mm % vzdalenost Car od mista fezu
\mthick=.2pt ¥ 8ifka Car ofezovjch znalek
\overlap=Omm ¥ pfekryv okraje dokumentu do pfidaného okraje
\hmiddle=1 % polet stfedovyjch znalek v levém+pravém okraji
\vmiddle=1 % polet stfedovych znalek v hornim+dolnim okraji
\docropmarks 7 ¢te \document.pdf a vytvofi ofezové znalky

Ve vyse uvedené ukazce jsou primo uvedeny implicitni hodnoty jednotlivych
parametri. Mate moznost si je ve svém souboru zménit podle potieby.

Udaj \info se piidé do horniho okraje, ktery podléha ofezu, a opakuje se na
kazdém archu. Mizete tam tfeba mit:
\def\info{\tt [\document.pdf] -- \today\ -- sheet: \folio}
Pak se v okraji vytiskne jméno dokumentu, datum a ¢islo archu.

Nemusite vytvaret novy soubor. Ofezové znacky lze pridat také pfimo vhodné
volenym piikazem z ptrikazového radku, napriklad:
pdftex cropmarks ’\def\document{jmeno} \docropmarks’

Muzete mit konfigura¢ni idaje tfeba v souboru cropmarks.cfg a pak pfimy
prikaz na vytvoreni ofezovych znacek zni:
pdftex cropmarks \

’\input cropmarks.cfg \def\document{name} \docropmarks’

Orezové znacky po archové montazi

Pokud sestavujeme vice stranek do archii, pak chceme mit orezové znacky v okra-
jich celych archt a vyuzijeme ,stfedové znacky“, jejichz pocet je ddn pomoci
\hmiddle a \vmiddle. Ty nyni budou znacit mista ohybu. Je tedy potreba nej-
prve provést jinym softwarem archovou montaz a na vysledné PDF z této faze
ptipravy dokumentu teprve aplikovat cropmarks.

Ukazeme si to na dvou piikladech. Prvni (jednodussi) bude mit dvé stranky
na archu a druhy (komplikovanéjsi) vytvoii ofezové znacky pro tzv. ,impozici“
osmi stranek na archu, coz je metoda rozmisténi stranek, u niz se predpoklada,
Ze se nakonec na oboustranné tisténé archy (kazdy arch pak nese dohromady
16 strének) pouZije automaticky sklddaci a fezaci stroj, ktery z toho udéld svazecky
po Sestndcti strankdch, viz [2, 3].

V obou prikladech predpokladame, ze jiz mdme dokument vytvoreny néjakym
softwarem. Podstatné je, ze dokument obsahuje jednotlivé stranky se spravné
nastavenymi koneé¢nymi rozméry papiru, jak je chceme vidét po ofezu.

V prvnim piikladé budeme mit na zacatku dokument mytext.pdf. Navic
predpokladame, ze stranky jsou formatu mirné mensiho nez A5, aby se vesly dvé



vedle sebe na archy A4 a abychom nakonec vidéli ofezové znacky, kdyz bychom to
chtéli tisknout. Udélame si brozurku, tj. uspordddme vsSechny stranky dokumentu
na archy tak, aby po vytisténi na duplexové tiskarné stacilo cely vytistény svazek
prehnout v puli, oriznout, a bylo hotovo.

Provedeme tedy sestaveni archtu (napfiklad pomoci programu pdfjam [4],
paperjam [5] nebo pomoci OpTEX triku 0089 [6] nebo makrem booklet.tex
z balicku olsak-misc [1]. Tim ziskdme novy dokument, nazveme ho ti¥eba
mytext-archy.pdf. Nakonec si pfipravime soubor mytext-crop.tex s timto
obsahem:

\input cropmarks

\def\document{mytext-archy}

\hmiddle=1

\vmiddle=0

\docropmarks

a dostavame konec¢ny vysledek mytext-crop.pdf. Dulezité je, ze ty stfedové
znacky nejsou slozeny ze dvou béznych orezovych znacek a tedy nemaji svou dru-
hou ¢arku rovnobéznou s okrajem. Kdyby mély, tak takové ¢arky svou polovinou
tloustky (pfi nepfesném ofezu tieba i vice) zasahuji uz do ¢isté stranky po ofezu,
coz je nezadouci.

Pokud to budeme chtit vytisknout na duplexové tiskarné, je potieba zvolit
médium vétsi nez stranky dokumentu mytext-crop.pdf véetné ofezovych znacek
a déle nastavit v ovladacdi tisku pozadavek zdkazu zmény velikosti dokumentu a
centrovani dokumentu na pouzité médium.

Pustme se do druhého prikladu. Impozice je daleko zabavnéjsi. Jednotlivé
archy vypadaji takto:

Front Back

Je treba kazdy arch zvlast nejprve prehnout podle svislé osy, pak podle
vodorovné a nakonec jesté podle svislé. Posledni ohyb vytvaii hibet svazecku,
ostatni tii strany je nutno ofiznout, aby se v tom vibec dalo listovat. Muzete si



udélat zmenseny model archu z néjakého menstho papiru, napsat na jeho rub a
lic ¢isla podle obrazku a dale to poskladat a promyslet si, co se stalo. VSimnéte
si, ze zavéreény ohyb se provede podle prvni a tieti svislé linky v obrazku a ten
nesmi mit ofez (celé by se to rozpadlo). Naopak vSechny ostatni linky v obrazku
maji nakresleny prostor ofezu, tj. jednotlivé stranky na sebe v téch mistech tésné
nenavazuji. Provede se tam v ose prostoru ofezu prehyb a pak se to orizne.

Z internetu jsem si stdhl PDF soubor bnemoc.pdf [7], ktery byl vytvoren
softwarem v nicem nesouvisejicim s TEXem. Ale to nevadi. Prvnim tkolem je
archovd montéz. Asi bych po delsim studiu manudlovych stranek prisel na to,
jak to provést napiiklad v programu paperjam [5], ale mé bavilo daleko vic si
tuto tlohu vyfesit v OpTEXu, coz jsem zvefejnil v triku 0088 [8]. Po zkopirovani
prislusnych maker z tohoto triku do souboru trick-0088.tex pak staci vytvorit
soubor bnemoc-archy.tex s timto obsahem:

\input trick-0088
\def\document{bnemoc}
\vspacing=18mm 7 Mezera mezi dvéma archovymi ¥adky je 18mm
\sheet 1 {
[ v6 | v12 [14mm| v9 | v8 ] Y prostfedni mezera je 14mm
[ p4 | p13 |14mm| p16 | pl ]

}
\sheet 2 {
[ v7 | v10 |14mm| vi1 | v6 ]
[ p2 | p15 [14mm| p14 | p3 1]
}
\printsheets

Pomoci symbolu v jsou znaceny stranky otocené hlavou dolt, pomoci symbolu p
jsou pak neotocené stranky. \sheet 1 je deklarace licové strany archu a \sheet 2
rubové. Ma-li dokument vice stranek, nez je deklarovano, dalsi stranky pokracuji
na dalsich arsich modulo maximalni ¢éislo deklarované stranky, zde tedy modulo 16.

Po spusténi optex bnemoc-archy vznikd dokument bnemoc-archy.pdf s roz-
misténymi strankami po arsich. Pro prvni ohyb dle svislé osy je vymezena mezera
14 mm, takze po prehybu se mé v odpovidajicim misté odfiznout sedmimilimet-
rovy okraj. Chceme tam mit nejen znacku pro prehyb (pfesné uprostied), ale i dvé
znacky pro orez. Tedy lidové feceno tam budou tfi svislé carky vedle sebe ve vzda-
lenosti 7mm jedna od druhé. V ohybu podél vodorovné osy mame 18 mm mista,
tedy odfezdvame po ohybu 9mm. Odpovidajici znacka bude mit t¥i vodorovné
carky nad sebou ve vzdalenosti 9 mm. Vytvorim si tedy soubor bnemoc-crop.tex
s nasledujicim obsahem:

\input cropmarks
\def\document{bnemoc-archy}
\hmiddle=1 \middlecrop hi: {18mm}



\vmiddle=3 \middlecrop v2: {14mm}
\docropmarks
V ukéazce je pouzita deklarace \middlecrop, ktera vymezuje, které stiedové
znacky budou ,8iroké“ (tj. budou se sklddat ze t¥{ ¢arecek) a jak budou Siroké
(od prvni ¢arky k posledni). Prvnf znacka v levém a pravém okraji bude Sirokd
18 mm a déle druhd znacka v hornim a dolnim okraji bude sirokd 14 mm. Ostatni
nedeklarované stredové znacky zustavaji ,,uzké“, tedy sestavaji z jediné carky.
Zpracujeme-li soubor bnemoc-crop.tex piikazem optex bnemoc-crop nebo
pdftex bnemoc-crop, dostdvime dokument se stfidavymi licovymi a rubovymi
stranami archi véetné orezovych znacek. Pro ilustraci zmenseninu licové strany
druhého archu vidite na nasledujicim obrazku. Muzete si vzit lupu a zacit zkoumat,
co tam je. Text tohoto dokumentu je zfejmé vSeobecné znamy a navic v dnesni
dobé znovu silné aktudlni, ackoli byl napsan pred 85 lety.

Obraz treti

o18C e

Dalsi makra z balicku olsak-misc

Soubory s plainTEXovymi makry z balicku olsak-misc maji skoro vzdy na svém
konci za prikazem \endinput podrobnéjsi dokumentaci, v niz se pise, k ¢emu



slouzi a jak se pouzivaji. V této sekci proto uvedu jen struc¢né shrnuti, zajemci se
pak mohou podivat pfimo do jednotlivych soubort.
Tyto soubory vznikaly v rtiznych ¢asovych etapadch mého pratelstvi s TEXem.
V zavorce vedle ndzvu souboru proto uvadim také rok vzniku souboru.
Poznamenavam, Ze za primo pouzitelné v praxi povazuji jen nékteré soubory,
které jsou uvedeny v prvnim tseku nasledujictho seznamu.

booklet.tex (2016) umozni strankovou montaz do svazecku, jak je popsdno
v prvnim ptikladu v predchozi sekci.

cropmarks.tex (2022) piidava ofezové znacky. Hlavné o tom je tento ¢ldnek.
grcode.tex (2015) generuje QR kédy. Funguje tplné stejné jako WTEXovy
balicek qrcode.sty, jen s méné chybami a hlavné funguje i v plainTgXu.
scanbase.tex (2002) je parser na textové vystupy z databdzi MySQL ¢i
podobnych.

scancsv.tex (2005) ¢te soubory v CSV formétu, tj. napf. vystupy z pro-
gramil Excel a podobnych.

xmlparser.tex (2016) umozni transformovat XML vstup na soubor se
stejné vymezenou strukturou, ale s TEXovsky pratelstéjsi syntaxi.

Nasledujici iisek obsahuje soubory, které vznikly spiSe pro intelektudlni rozptyleni
nebo jako namét pro dalsi hlubsi rozpracovani programatorem maker.

cnv.tex (2005) je makro na konverzi token listtt v TEXu dle deklarovanych
pravidel (konverzni tabulky).

cnv-pu.tex (2005) je konverzni tabulka pro cnv.tex umoznujici dévat
Unicode texty do PDF zdlozek (tam se totiz pouziva Unicode octal strings).
cnv-word.tex (2005) je pfiklad na uziti cnv.tex pro konverzi useku slov.
eparam.tex (2014) expanduje parametr v dobé jeho ¢teni a konéi na expli-
citni } nebo na deklarované sekvenci (napiiklad na \stop).
fun-coffee.tex (2015) Vytvoreni kavové skvrny v dokumentu. Je to reakce
na internetovou diskusi, kde totéz nékdo udélal pomoci TikZ. Chtél jsem
predvést, ze bez TikZ to jde taky.

openclose.tex (2014) Text mezi \Open a \Close je opraven tak, aby to
byl vzdy balancovany text.

seplist.tex (2014) umozn{ pouzit makro s inteligentné separovanym para-
metrem: ¢teni parametru se zastavi na prvnim separatoru z deklarovaného
seznamu separatoru. Takze parametr muze mit vice nez jediny separator.
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Summary: cropmarks.tex — Macros for Creating Crop Marks

The package cropmarks.tex from olsak-misc [1] bundle of packages is presented
here. It enables to add configurable crop marks to any PDF file (irrelevant what
software created it). The macro is based on Plain TEX and works in OpTEX too.
The special crop marks for impositions [2] are available too and this example is
shown in the article in detail.

The summary about other olsak-misc macro files is added in the last section
here. Moreover, the macros are documented at the end of each file.

Keywords: plain TEX, crop marks

Petr Olsdik
http://petr.olsak.net
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Digitalni archivace Zpravodaje (c<I'UGu

‘l TEREZA VRABCOVA I

Je-li ¢lovék hrdy na svij vytvor, chee jej sdilet s co nejvétsim mnozstvim lidi.
A tak nemize byt divu, ze (FT'UG sahl po piilezitosti digitalné archivovat
Zpravodaj a zpi{stupnit své ¢lanky Sirsi odborné vefejnosti v rameci Ceské digitalni
matematické knihovny (DML-Cz). Tento ¢lanek predstavuje technické feSeni a
vysledky této digitalizace spolecné se statistickymi zajimavostmi, na které se
prislo v jejim pribéhu. Jedna se o interpretaci autorciny prednasky na valném
shromézdéni GFTUGu 14. kvétna 2022 [1].

Klicova slova: digitalizace, DML-CZ, statistika

Zpravodaj Ceskoslovenského sdruzeni uzivateltt TEXu (GTUG) timto vydanim
pocina 32. ro¢nik své publikace. Béhem této doby v ném bylo publikovano velké
mnozstvi clankt pojednévajicich o slozitostech a krasach TEXu a mnoha dalsich
nadstavbach a odvozenindch tohoto programu pro pocitacovou sazbu, kolem
kterého bylo toto sdruzeni utvoreno. Mnoho hodin prace bylo vénovano jejich
napsani, editaci a pripravé pro jejich publikovani. Je tedy pochopitelné, ze béhem
tohoto procesu vyvstala touha zachovat informace a detaily ulozené v téchto
strankéch, stejné tak, jako pokusit se rozsirit o nich povédomi v rdmci Sirsi
odborné verejnosti nasich dvou zemi.

Ceska digitalni matematické knihovna (DML-CZ) je evropsky projekt (2005
az 2009) zajistujici akvizici, digitalizaci, archivaci a vyhleddvani nad ¢eskosloven-
skymi matematickymi texty. V roce 2019 tym DML-CZ nabidl vzhledem k vyznamu
TEXu pro matematiku Zpravodaj (SI'UG digitalné archivovat a zpfistupnit v rdmci
knihovny, ktera usnadnuje dosazitelnost téchto ¢lanku pro sirsi vefejnost. Na val-
ném shroméazdéni 2020 bylo Vitem Novotnym v prezentaci Konverze Zpravodaje
pro Ceskou digitdlni knihovnu [2] navrzeno feseni tohoto problému.

Prubéh archivace

Nejprve bylo potieba pripravit ¢lanky ve formétu prijatelném pro bML-CZz. Kazdé
¢islo bylo rozdéleno na jednotlivé ¢lanky, pro které pak byly pripraveny nasledujici
dokumenty:
e meta.xml: Tento soubor obsahuje informace o daném c¢lanku: jméno clanku
a autora, jazyk ¢lanku, typ clanku, rozsah stranek, abstrakt a mnoho dalsich.
e source.pdf: Tento soubor obsahuje ¢lanek jako takovy.
e references.pdf: Tento soubor obsahuje bibliografické odkazy clanku. Ci-
lem bylo vytvoreni co nejbohatsich metadat pro usnadnéni vyhledavani a
jednoznacnosti odkaz.

por: 10.5300/2022-1-4/11 11



Ukazky XML soubori je mozné si prohlédnout na ¢tvrté strané mé prezentace
z valného shromazdeéni GTUGu 14. kvétna 2022 [1]. Vysledky této archivace je
jiz v tuto chvili mozno prochazet na strankach bML-CZ [3].

Statistiky Zpravodaje

Knihovna DML-CZ na svych strankach aktualné nezobrazuje vSechna metadata
pripravend pfi archivaci tohoto ¢asopisu. Prohlédnéme si tedy tato data formou
statistik a zajimavosti objevenych pii archivaci. Pokud nebude stanoveno jinak,
grafy v tomto ¢lanku zobrazuji statistiky odbornych ¢lankt na rozdil od grafu
v prezentaci z valného shromazdéni, které zobrazovaly statistiky vsech ¢lank.
Zobrazovana data pochézeji z let 1991-2021.

Béhem let 1991-2021 bylo ve 31 roé¢nicich celkové vydano 78 ¢isel Zpravodaje.
Dle medianu i modu se pocet ¢isel pohyboval na tfech Cislech kazdy rok, prameér
se blizil spise ke dvéma a pul (2,52) éislum. V poslednich letech se pak pocet ¢isel
pohyboval mezi jednim az dvéma Cisly.

Rozlozeni vydanych ¢isel Zpravodaje
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Prameérna délka Cisla Zpravodaje naopak v prubéhu let rostla. Median i modus
¢isla se rovna 64 strankdm, primérny podet stranek vsech &isel pak je 72,55!.
Nejdelsim vydanim je ¢islo 24 z roku 2005 [4] s Gctyhodnymi 239 strénkami.

1 Budeme-li pokladat dvojcisla, trojéisla a éty¥éisla za dvé, tii a ctyii separatni &isla, primérny
pocet stran je pak 59,57, medidn se rovna 57 strankdm a modus zustava na 64 strankach.
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Primeérné délky cisel Zpravodaje na rok
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Vime tedy, kolik mame ¢isel a jak jsou dlouhd, ale co na nas ¢ekd uvniti?
Kazdy digitalizovany clanek spadd do jedné ze ¢ty kategorii — redakéni clanek,
novinky, recenze, ¢i odborny ¢lanek. V mnozstvi vitézi kategorie odbornych ¢lankt
s vice nez tfemi pétinami z celkového poctu 645 ¢lanku (391 ¢ldnkt), na poslednim
misté se pak nachazi kategorie recenze se sedmi c¢lanky.

Rozlozeni kategorii ¢lankt Zpravodaje

1%

B recenze
@ novinky
O redakéni ¢lanky
O odborné ¢lanky

Zamérme se nyni na kategorii odbornych c¢lankt. Nejcastéjsi délka jednoho
takového c¢lanku se pohybuje na sedmi strankach, hodnota medianu pak na
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deviti. Pro vypocet stfedni hodnoty radsi odeberme neobvykle dlouhé ¢lanky,
jako naptiklad ¢lének publikovany v roce 2014, TgX pro pragmatiky [5] od Petra
Olsdka se 148 strankami, ¢i GTUG FAQ [6] z roku 2005 s 228 strankami. Pak
pramérny ¢lanek nabyva délky 9,48 stranky.

Primérné délky ¢lankt Zpravodaje na rok
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Prumérna délka c¢lanku Zpravodaje

Jazykové rozlozeni ¢lankt mize byt pro nékteré prekvapujici. Na prvnim
misté s nejvyssi Cetnosti sedi CeStina s vice nez t¥emi ¢tvrtinami ¢lanku (307), na
druhém angli¢tina (53) a slovenstina pfichdzi na fadu posledni (31).

Rozlozeni jazyku ¢lankt Zpravodaje

8%

O cestina
[ angli¢tina

78% @ slovenstina

Na druhou stranu prekvapujici snad nebude primérny pocet autora jednoho
clanku, kde se median a modus drzi na jednicce, primérna hodnota pak na 1,14.
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Roc¢ni primér poctu autord na jeden c¢lanek Zpravodaje

1,4
e 13f .
8
=)
S
S 1,21 8
o)
&
s
<
>E 1.1 -
E ’
=
—
a¥
1,0+ 8

| | | | | |
1990 1995 2000 2005 2010 2015 2020
Rok

Na psani odbornych c¢lanka ve Zpravodaji se podilelo celkem 180 unikatnich
osob: 165 muzu a 15 Zen.

Bibliografické zajimavosti

Mnozstvi bibliografickych odkazu vyuzitych v ¢lanku zavisi na uvazeni autora,
kvantifikovat je pouze prumeérem pres vSechny ¢lanky se zdd nedostatecné. Podi-
vejme se tedy radsi na ¢lanky s nejbohatsimi bibliografiemi z naseho vybéru:

1. TgX na skolach? Samozrejmé ano! Priklad uZiti TEXu na Fakulté informatiky

Masarykovy university (2017, 50 odkazi)

2. Sadzba bibliografie podla normy ISO 690 v systéme BTEX (2016, 42 odkazl)

3. E-TgX: Sprievodca budicimi rozsireniami TpXu (1994, 35 odkazi)

Informace ve ¢lancich Zpravodaje nebyly ¢erpany pouze z téch nejnovéjsich
zdroju v dobé jejich psani, jak je mozné vidét pri prochézeni nejstarsich citovanych
bibliografickych odkaz:

1. The Abacus, in Its Historic and Scientific Aspects (1886)

2. On the criterion that a given system of deviations from the probable in the
case of a correlated system of variables is such that it can be reasonably
supposed to have arisen from random sampling (1900)

A History of Japanese Mathematics (1914)
Nauka o sazbé obycejné, tabulkové, matematiky o chemie (1925)
5. Tibetan Yoga And Secret Doctrines (1935)

> 0
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Z davodu tematického zaméreni Zpravodaje je prirozené, ze urcité zdroje
informaci jsou citovany castéji nez ostatni. Ukazme si, které odkazy byly citovany
nejcastéji napri¢ odbornymi clanky:

1. The TgXbook (30 citaci)

2. TgXbook naruby (29 citaci)

3. Typograficky systém TEX (16 citaci)

4. The pdfTEX user manual (14 citaci)

5. TgX: The Program (11 citacf)
Zavér

Diky digitalizaci Zpravodaje G§I'UGu je prochazeni a nalézani clanki jednodussi
nez kdy predtim. Pro¢ tedy nezavitat na stranky DML-CZ a neobjevit polozapo-
menuté moudrosti z let predeslych? (Samoziejmé nejlépe az po docteni tohoto
¢isla.)
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Summary: Digital Archival of the (JTUG Bulletin

When a person is proud of their creation, they want to share it with the largest
amount of people possible. Therefore, it cannot be a surprise that (FTUG took
the opportunity to digitally archive the JIT'UG Bulletin and make its articles
accessible to the general public with the help of the Czech Digital Mathematics
Library (DML-CZ). This article introduces the technical solution and the results of
this digitization, along with some interesting statistics that have been discovered
during the process. It is an interpretation of the author’s talk at the general
assembly of (FTUG on May 14, 2022.

Keywords: digitization, DML-CZ, statistics

Tereza Vrabcovd, zvrabcov@fi.muni.cz
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Romantika v METAPQOSTu po francouzsku:
libajici se kruznice

‘l DENIS ROEGEL I

Kdyz se kruznice potkaji, polibi se. Pokud se libaji tfi, dalsi se pokusi pridat
a polibit je vSechny nardz. V tomto clanku se podivame na tuto situaci podrobné
z pohledu METAPOSTu a poradime jim, jak se maji libat, v libovolné pozici a
velikosti. Naucime je také libat se rekurzivné.

Klicova slova: METAPOST, Apolloniova uloha, navzajem dotykajici se kruznice,
vnitini a vnéjsi Soddyho kruznice, Eppsteinova konstrukce, Apolloniuv fraktél

1. Uvod

Apollonios z Pergy (3. stoleti pred nasim letopoctem) byl Fecky geometr, mimo
jiné také autor dila Conica — Pojednani o kuzeloseckach. Je mu pfipisovano, ze
jako prvni pouzil terminy elipsa, parabola a hyperbola. Jeho kniha De Tactionibus
(O dotycich), citovand Papposem Alexandrijskym, definuje problém tecen jako
problém nalezeni kruznice dotykajici se trech dalsich objektt, v libovolné kom-
binaci bodu, pfimek a kruznic. Apollonius ukézal, jak lze tento problém vytesit
pomoci pravitka a kruzitka. Nyni tyto tlohy zndme pod oznac¢enim Apolloniovy
tilohy. Pokud jsou ony objekty tii kruznice, existuje az osm riiznych feseni [2].!

Za situace, ze se tii kruznice dotykaji zvnéjsku, se téchto osm feseni redukuje
jen na dva pfipady, a to na vepsanou (vnitin{) a opsanou (vnéjsi) dotykajici se
kruznici, zndmé jako vnitini a vnéjsi Soddyho kruznice (viz Obrazek 1).

René Descartes nasel jednoduché analytické reseni. Krivosti e; = %, €y = %,
e3 = i tr1 dotykajicich se kruznic jsou ve vztahu ke krivosti e4 Soddyho kruznice
zapsané pomoci rovnice

2., .2, 2, 2 2
2 +e5+e5+e;) =(e1 +ex+e3+eq). (1)
V rovnici jsou eq, es a e3 zadany, feseni e4 jsou dvé. Kladné feseni predstavuje
vnitini Soddyho kruznici a zdporné feseni vnéjsi Soddyho kruznici, jejiz polomér
je dopocitan pomoci —é. Analytické reseni muze byt pouzito k iterovani nékresu,
musime si vsak dat pozor na preteceni u aritmetickych operaci. Vnéjsi Soddyho

Z anglického origindlu Kissing Clircles: A French Romance in METAPOST [1] prelozil Pavel Stifz.

1Soddyho kruznice bud nezahrnuje zéddnou ze t¥i kruznic (1 fesenf), jednu z nich (3 feseni),
dvé z nich (3 FeSeni), nebo vSechny tfi (1 FeSeni). Celkem je tedy osm FeSeni; jejich grafické
vyobrazeni viz [2, str. 16]. (pozn. prekl.)

18 por: 10.5300/2022-1-4/18



Obrazek 1: Vnitini a vnéjsi Soddyho kruznice ke kruznicim se stredy S7, So a S3.

kruznice obsahuje uvnitt dalsi kruznice, a proto ma malou hodnotu kiivosti. Jak
vmeéstnavame stale mensi a mensi kruznice, dostavame stéle vétsi hodnoty kiivosti.
METAPOST sam o sobé neni prili§ vhodny na zpracovani prilis malych ani prilis
velkych cisel, v takovém pripadé je vyhodnéjsi vyuzit geometricky pristup bez
nutnosti vypoctu.

2. Konstrukce Davida Eppsteina

David Eppstein publikoval v roce 2001 novy zpusob sestrojeni vnitini a vnéjsi
Soddyho kruznice [3]. Nasim cilem nebude ovéfit, zda je tato konstrukce spravna,
ale zjistit, jak nejlépe ji lze vyuzit v METAPOSTu, a to zejména co nejobecnéji.

Eppsteintv postup si nyni popiSeme. Zadany mame tii navzajem dotykajici se
kruznice se stfedy Sy, So a S3 (Obrazek 2). Z kazdého stiedu je spusténa kolmice
na protéjsi stranu trojihelniku. Paty ziskanych vysek jsou oznaceny puntikem
s pruhlednou teckou uprostred (@). Tato protazend vyska protne kruznici, jejimz
stfedem prochézi, na dvou mistech. Blizsi k pruseciku téchto vysek oznacime
znackou prstence (O), ty vzdalenéjsi oznacime puntikem (@). Nyni kazd4 z téchto
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Obrazek 2: Eppsteinova konstrukce.

dvou znacek muze byt spojena s bodem dotyku zbylych dvou kruznic, ktery ozna-
¢ime vertikdlnim kifzkem (4). Piimka prochédzejici pres body oznacené puntikem
a vertikalnim kiizkem protne puvodni kruznice jesté v bodech, které oznacime
plnymi ¢tverci (M). A tyto t¥i body oznacené plnymi ¢tverci tvor{ body dotyku
vnitini Soddyho kruznice.

Podobné primka prochézejici pres body oznacené prstencem a vertikalnim
kiizkem protne pltivodni kruznice jesté v bodech, které oznacime prazdnymi
¢tverci (O). Tyto tii body tvori body dotyku vnéjsi Soddyho kruznice.
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Obrazek 3: Apolloniiv fraktal hloubky 3 s 83 kruznicemi.

Tento postup lze pouzit k nalezeni vnitinich dotykajicich se kruznic k vnéjsi
Soddyho kruznici a napiiklad kruznicim se stfedy S; a Ss. Takto lze sestrojit
i Apolloniuv fraktél (Obrézek 3).

3. Problémy se sestrojenim a pripravy v METAPOSTu

Nalezeni Soddyho kruznic je pomérné primocaré, ackoliv jiz v této fazi musime
davat pozor na specidlni pripady. Skutecné problémy k vyreseni se objevi tehdy,
jakmile budeme konstrukci iterovat, jinymi slovy ve chvili, kdy se rozmisténi
kruznic méni a objevuje se vice situaci. Hlavnim zdrojem potizi je opakovani se
identickych kruznic. Eppsteinovym postupem ziskame Sest bodt, musime si vsak
dat velky pozor na to, jak tyto body roztridime do dvou skupin po tfech. Navic
musime vyTesit situaci, ktera trojice bodt patii k té kruznici, kterou si zrovna
prejeme nakreslit.

Zacneme nasi praci pripravou série robustnich maker na typické dil¢i tlohy.
Neékteré ze zminénych maker l1ze snadno vyuzit v jinych programech.
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* A+ OB rotated 90

Obrazek 4: Nalezeni vysky trojihelnika ABC.

3.1. Vyska trojahelniku

Nase prvni makro (Obrézek 4) spoc¢te vysku trojihelniku ABC prochdzejici
bodem A. Vyska nemusi protnout protéjsi stranu trojihelniku piimo, proto je
dobry plan pouzit konstrukci whatever. Makro tedy rika, ze pruse¢ik H lezi
nékde ve sméru tsecky [B,C] a nékde na protazené tsecce [A, H], kde H je
sestrojeny bod za pouziti vektoru B? . Makro nevraci prusecik H samotny, ale
cestu (trajektorii) jdouci dal za body A a H alesponi o délku r, coz je hodnota,
kterou makru poskytneme. Napad spociva v tom, ze pouzijeme tyto cesty, abychom
nasli prusecik s puvodnimi kruznicemi, proto je potieba cesty rozsitit alespon
o polomér kruznice r a jesté o kousek vic, abychom si byli jisti, Ze prusecik bude
nalezen. Jde o to, ze dvé cesty, které maji spole¢ny bod, a ten by zaroven byl
pocatkem jedné z cest, by nemusel byt METAPOSTem identifikovan z davodu
chyb v zaokrouhlovani.

vardef triangle_height(expr A,B,C,r)=
save H,d;
hide(
pair H,d;
H=whatever[B,C]
=whatever [A,A+((B-C) rotated 90)];
d=unitvector (H-A);
)
((A-1.1r*d)--(H+r*d)) % vySka spusSténd z vrcholu A
enddef;
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Obrézek 5: Kruznice otocend o a stupiii. Bod A je zadatek i konec cesty (k¥ivky)
kruznice se stfedem O.

3.2. KruzZnice

Kruznice mizeme ziskat pomoci makra fullcircle a zaroven bude toto makro
pouzito k nalezeni prisecikti. Kruznice vSsak mohou byt problém, nebot jejich
prusecik s primkou neni obvykle jediny, a pokud si pfejeme jen jediny prusecik,
musime zajistit, ze je to ten, ktery potrebujeme. Dalsi souvisejici problém je
nespojitost kruznice jako kiivky v METAPOSTu. Ackoliv to neni okem viditelné,
kruznice vykreslend METAPOSTem ma svij zacatek a konec. Je pomérné rozumné
se této nespojitosti vyvarovat, nebot je to zdroj rady potizi.

Jedna konvené¢ni cesta, jak se vyvarovat numerickému problému hledéni pri-
seCiku funkci instersectionpoint u nespojité kruznice je otocit tuto kruznici
tak, aby jeji nespojitost byla tam, kde to nebude vadit (Obrazek 5). Vypad4 to,
jako kdyby tento krok nemél smysl, ale vyuziva se toho, ze funkce vraci prvni
prusecik, ktery minimalizuje parametry cesty. Pokud tedy zajistime, ze kruznice
bude otocena tak, ze prusec¢ik s minimalnim parametrem je ten chtény, budeme
sladce odménéni.

7Z tohoto divodu si naprogramujeme makro pro kruznici se stredem O, polo-
mérem 7 a oto¢enou o thel a.
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Obrézek 6: Tt obecné pripady dotyki.

def circle(expr O,r,a)=
(fullcircle scaled 2r
rotated a shifted 0)
enddef;

3.3. Body dotyku

Pripravime makro na vypocet bodu dotyku mezi dvéma kruznicemi, o kterych
vime, ze se dotykaji pravé v jednom bodu (Obrizek 6). Makro navic musi vy¥esit
situaci, kdy jedna kruznice lezi uvnitt druhé. To nastane, kdyz je vzdalenost mezi
stfedy kruznic mensi nez oba poloméry. Potom kruznice s mensim polomérem lezi
uvnitt té druhé. Bod dotyku lezi na ptimce spojujici stredy kruznic. Napiiklad,
kdyz kruznice se stifedem S, lezi uvnitt kruznice se stfedem S, pak bod dotyku
dostaneme vztahem

Sa + 74 - SaSp / HSaSb” .

def tangency(expr Sa,ra,Sb,rb)=
(if (arclength(Sa--Sb)<rb) or % a uvnit¥ b nebo
(arclength(Sa--Sb)<ra): % b uvnitf¥ a
if ra<rb: % a uvnit¥ b
Sat+ra*unitvector (Sa-Sb)
else: % b uvnit¥ a
Sb+rb*unitvector (Sb-Sa)
fi
else: circle(Sa,ra,0) intersectionpoint (Sa--Sb)
fi)
enddef;
Kdyz nahlédneme pozorné na zdrojovy kéd tohoto makra, zjistime, ze nam
makro nezkolabuje, pokud neni nalezen spoleény bod kruznic kvili chybam
v zaokrouhlovani.
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110°

Vi

Obrézek 7: Uhel mezi dvéma polopi{mkami definovany vektory ‘7A> a ‘71.3>. Je
upraven tak, aby patfil do intervalu (0, 180°).

3.4. Uhel mezi dvéma polop¥imkami
Uhel svirany dvéma polopiimkami definovanymi pomoci vektori ‘7,; a 17B> Ize
ziskat tak, Ze pouzijeme konstrukei angle a zajistime, aby byl v intervalu (0, 180°)
(Obrézek 7).
vardef angleof (expr Va,Vb)=
save a;
hide(
a=angle(Vb)-angle(Va);
forever:
if a>=180:a:=a-180;f1i;
if a<0:a:=a+180;fi;
exitif ((a<180) and (a>=0));
endfor;
)
a % vypolteny thel
enddef;

3.5. Prisecik primky a kruznice

Pro Eppsteinovu konstrukei potfebujeme k danému pruseciku piimky a kruznice
najit jejich druhy prusec¢ik. Vymyslet makro pro tento pozadavek, aby fungovalo
pro vSechny nastalé situace, neni trividlni zalezitosti. Jedna ze situaci, na kterou
si musime déat pozor, je tecna ke kruznici. Pak muze nastat pripad, kdy zadny
prusecik neni nalezen vinou zaokrouhlovani.

Kdyz piseme takové makro, musime zaroven zajistit, ze nam nezkolabuje,
kdyZz budou dosti blizko sebe dva pruseciky (Obrazek 8). Mame-li bod A lezici n
kruznici a jiny bod B, pak nas$ postup bude prvné nalézt ihel mezi vektorem S
a vektorem /@ Pokud je tento tihel mezi 89 a 91 stupni, mizeme predpokladat,
Ze piimka AB je tecnou kruznice. I v pripadé, kdy to tecna neni, budou priseciky
dosti blizké a mizeme je ignorovat. V takovém pripadé makro vraci bod A.
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Obrazek 8: Prisecik primky a kruznice. Kruznice, bod na kruznici A a dalsi bod B
jsou zaddny. Hleddme dalsi prisecik I. Kratsi ze vzdalenosti |SB| a |SB’| urcuje,
na které strané poloroviny s hrani¢ni piimkou SA, resp. na které z polopiimek
AB, AB' lezi I.

Pokud tomu tak neni, najdeme druhy prusecik tak, Zze porovname vzdalenost
stfedu kruznice se dvéma body B a B’ lezicimi na pfimce AB symetricky vzhledem
k bodu A. Druhy prusecik pak lezi na polopiimce E, kde F je ten z bodu B a B’,
ktery je blize ke stredu kruznice. Mirné oto¢ime kruznici proti sméru hodinovych
rucicek tak, abychom se vyhli situaci, kdy funkce intersectionpoint vrati
prusec¢ik A namisto priseciku I. To by odpovidalo A s prilis velkym parametrem.

vardef intersection_circle_line(expr S,r,A,B)=
save a,BP,I,uv;
hide(
pair BP,I,uv;
a=abs (angleof (B-A,A-S)-90) ;

if a<1: I=A;
else:
BP=A+(A-B);

if arclength(S--B)<arclength(S--BP):
uv=unitvector (A-B);
I=circle(S,r,angle(A-S)+1) intersectionpoint
((B-2.1r*uv)--(1.1[B,A]));
else:
uv=unitvector (A-BP) ;
I=circle(S,r,angle(A-S)+1) intersectionpoint
((BP-2.1r*uv)--(1.1[BP,A]1));
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Obréazek 9: Kruznice prochézejici tfemi zadanymi body A, B a C.

fi;
fi;)
I % vysledny pruseéik
enddef;

3.6. KruzZnice prochazejici tfremi body
Zaveérecna faze Eppsteinovy konstrukce bere na vstupu t¥i body a vykresli kruznici
prochézejici témito body (Obrézek 9).

Slouzi k tomu makro circle_through, které spocitd stied kruznice jako
prusecik os dvou tsecek. Vyuziva k tomu pomocné makro whatevermedian, které
vraci nezndmy bod na ose zadané tisecky.
def whatevermedian(expr A,B)=

whatever[.5[A,B],
.5[A,B]+(B-A) rotated 90]
enddef;
def circle_through
(expr A,B,C) (text S)(text r)=
S=whatevermedian(A,B)
=yhatevermedian(B,C);
r=arclength(A--S);
draw fullcircle scaled 2r shifted S;
enddef;
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3.7. Existence priuseciku dvou tsecek

Bude uzitecné si pripravit makro, které zjisti, zdali existuje, prusecik dvou usecek
(ne pfimek). Relativné snadnd cesta k dosazeni tohoto cile je pfipravit si boole-
ovskou verzi makra intersectionpoint. Vrati true (pravda) misto priseciku a
false (nepravda) misto chybového hlaseni METAPOSTu.

secondarydef p intersectionpoint_b q =
begingroup save x_,y_;
(x_,y_)=p intersectiontimes q;
if x_<0:
false
else: true
fi
endgroup
enddef;

3.8. Vnitfni a vnéjsi dotyky kruznic

Pripravime si jesté nésledujici makro, které nacte ¢tyri ruzné stredy kruznic.
Kruznice b a ¢ jsou vné tecné a kruznice d je teénd k témto dvéma vnitiné.
Kruznice a je te¢nd vné k b a c, ale je te¢nd vnitiné vici d. Jinymi slovy fec¢eno
je kruznice d vnéjsi Soddyho kruznici ke kruznicim a, b a ¢. (Obrazek 1)

A naopak, kdyz zaddme kruznice b, ¢ a d, pak Eppsteinova konstrukce spocte
dvé kruznice, z nichz jedna je kruznice a. Ukazuje se, ze urceni bodu na konkrétni
kruznici je zalezitost{ existence pruseciku usecek [Sq, Sq] a [Sh, Sc], kde Sq, Sb,
Sc a Sg jsou stredy prislusnych kruznic. Tyto dvé kruznice te¢né vné ke kruznicim
b a ¢, ale tecné vnitiné ke kruznici d, nazveme vnitrni, pokud bude dfive zminény
prisecik existovat, a vnéjsi, pokud ne. Odpovida to stfedu vnéjsi Soddyho kruznice
tehdy, kdyZ neexistuje prusecik diive zminénych tsecek.

7 hlediska praktického rozhodovani to vypada tak, Ze vnitini kruznice ze
zvazovanych dvou je ta mensi.

def is_inner(expr Sa,Sb,Sc,Sd)=
((Sb--Sc) intersectionpoint_b (Sa--Sd))
enddef;

3.9. Smeérnice usecky
Makro slope spocte smérnici zadané tsecky vyjadienou jako tihel. Tohle se ndm
bude hodit ve chvili, kdy budeme otacet kruznici o potfebny thel.
def slope(expr p)=
angle((point 1 of p)-(point O of p))
enddef;
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4. Hlavni makro

Vstupem pro hlavni ¢dst makra jsou stiedy ¢tyi kruznic, jejich polomeéry a hloubka
rekurze. Prvni tfi kruznice se navzajem vné dotykaji a hleddame u nich obé Soddyho
kruznice. Ctvrta kruznice nemé pifmy vyznam a piifadime ji zdpornou délku
poloméru.

Béhem iteracniho algoritmu nastanou dvé situace. Prvni pripad je ten, kdy
kruznice maji navzajem vnéjsi dotyk a hleda se vnitini Soddyho kruznice. To
znamena, ze ¢tvrtd kruznice nebude mit pro nas vyznam i nadéle.

Druhy pripad je hrani¢ni situaci, kdy prvni kruznice je vnéjsi Soddyho kruznice,
druhi a treti kruznice maji spolu vnéjsi dotyk a zaroven k Soddyho kruznici vnitini
dotyk. Ctvrta kruznice ma vnéjsi dotyk k druhé a tieti a zaroven vnitini dotyk
ke kruznici prvni. Ctvrtd kruznice jiz byla nakreslena, ale musime jesté zjistit,
ktera je ta posledni kruznice, kterd jesté nebyla nakreslena.

4.1. Vypocet boda dotyku a vysek trojahelnika
Zjisténi bodi dotyku a vysek trojihelnika je pfimocara zalezitost s vyuzitim diive
nadefinovanych vztaha.

vardef tangent_circles(expr Sa,Sb,Sc,So,

ra,rb,rc,ro,n)=

save S,T,r,ht,Ihc,Ilc;

pair S[J; % stfedy kruZnic

pair TI[]; % body dotyku

numeric r[]; % poloméry

path ht[]; % vysky trojihelnika

pair Ihc[][]; % pruseliky vySek a kruznic

pair Ilc[]l; % vysledné soufadnice pruseliku

S1=8a; S2=Sb; S3=Sc;

rl=ra; r2=rb; r3=rc;

T[1] [2]=tangency(S1,r1,52,r2);

T[2] [3]=tangency(S2,r2,83,r3);

T[3] [1]=tangency(S3,r3,81,r1);

hti=triangle_height(S1,S2,83,r1);

ht2=triangle_height(S2,S1,83,r2);

ht3=triangle_height(S3,S1,52,r3);

Abychom zjednodusili nékteré vyrazy, nadefinovali jsme makro next.

def next(expr i)=
(if i+1<4:i+1 else: 1 fi)
enddef;
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4.2. Pruméry kruznic a dalsi priseciky

Pruseciky vysek s kruznicemi je snadné ziskat; klicem k tspéchu je spravné je
seskupit. V nasem piipadé prvné seskupime pruseciky, které ziskdme ve sméru
paty vysky tak, ze drobné oto¢ime kruznice ve sméru hodinovych rucicek. Tim
ziskdme body Ihc[i] [1], které jsou na obr. 2 oznaceny znackou prstenci.

Druhou skupinu bodt tvori body na opacné poloprimce, které jsou zaznaceny
puntikem.

Poté jsou znacky prstencu a puntiku spojeny primkou s bodem dotyku pro-
téjsich kruznic. Na puvodni kruznici diky vzniklé se¢né ziskdme body oznacené
prazdnym a plnym ctvereckem.

for i:=1 upto 3:
% prstenec
Thc[i] [1]
=circle(S[i],r[i],slope(ht[i])-5)
intersectionpoint ht[i];
% puntik
Thc[i]l [2]-S[i]1=S[i]l-Ihc[i] [1];
% &tverec
Ilc[i]l=intersection_circle_line(
S[il,r[i],
Thc[i][1],
T[next(i)] [next (next(i))1);
% plny Ctverec
Ilc[3+i]l=intersection_circle_line(
Sfil,r[il,
Thelil [2],
T[next (i)] [next (next(i))1);
endfor;

4.3. Zavérecna faze
Na zavér postupu, ktery je v nejobecnéjsim tvaru rekurze zminén nize, musime
zjistit, jestli je makro voldno poprvé, ¢i nikoliv. Pokud je volano poprvé (vétev
prvni), vykreslime jen vnitini a vnéjsi Soddyho kruznice.
if firststep: % vétev 1
firststep:=false;
% vné&jsi Soddyho kruznice
circle_through(Ilc1,I1c2,I1c3)
(84) (rd);
% vnit¥fni Soddyho kruZnice
circle_through(Ilc4,Ilc5,I1c6)
(s5) (r5);
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% zahdjeni rekurze
if n>0: % okolni kruZnice
tangent_circles(S4,S1,S2,83,
rd,rl,r2,r3,n-1);
tangent_circles(S4,S52,83,81,
r4d,r2,r3,r1,n-1);
tangent_circles(84,583,S1,52,
r4,r3,rl1,r2,n-1);
fi;
else:
if ro<0: % vétev 2
circle_through(Ilc4,Ilc5,I1c6)
(85) (r5)
else: % vétev 3
if is_inner(S0,S82,S3,S1):
circle_through(Ilc1,I1c2,I1c3)
(84) (r4);
else:
circle_through(Ilc4,Ilc5,I1c6)
(84) (rd);
fi;
fi;
fi;
% zahadjeni rekurze
if n>0: % vétev 4
if ro>0: % vétev 5
tangent_circles(S1,52,54,83,
ri,r2,r4,r3,n-1);
tangent_circles(S1,53,54,52,
rl,r3,r4,r2,n-1);
tangent_circles(S2,83,S4,origin,
r2,r3,r4,-1,n-1);
else: % vétev 6
tangent_circles(S1,S2,S5,origin,
ri,r2,r5,-1,n-1);
tangent_circles(S1,83,S5,origin,
rl,r3,r5,-1,n-1);
tangent_circles(S2,83,85,origin,
r2,r3,r5,-1,n-1);
fi;
fi;
enddef;
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Jakmile mame vnéjsi Soddyho kruznici se stfedem Sy, zavolame makro na
okolni kruznice. Kazdé takové iteraci poskytneme vnéjsi Soddyho kruznici jako
parametr prvni, poté dvé ze t¥i vnittnich kruznic, poté i tfeti vnitini kruznici.
V prubéhu dalsiho volani makra bude aktivoviana tfet{ vétev a nova kruznice
bude vloZena mezi dvé vnitini kruznice a vnéjsi Soddyho kruznici uzitim diive
zminéného kritéria.

Druhé vétev se pouzije tehdy, kdyz mé byt nalezena vnitini Soddyho kruznice
ze ti1 kruznic s vnéjsim dotykem.

Bez ohledu na to, co se jiz v programu udalo, jakmile dosdhneme ctvrté vétve,
tak jsme jiz nalezli kruznici a nastanou dvé nové moznosti: bud se dotykame
puvodni vnéjsi Soddyho kruznice se stfedem S; (patd vétev), nebo je kruznice
vnitini Soddyho kruznici t¥{ kruznic s vnéjsim dotykem (Sestd vétev). Rozbor paté
vétve néds navede ke dvéma hrani¢nim pfipadim a jednomu vnitfnimu (vnitini
Soddyho kruznice). Rozbor Sesté vétve nds navede ke tfem novym vnitinim
pripadiam (obvyklé vnitini Soddyho kruznice). VSimnéme si, Ze parametr origin
chod makra neovlivni, kdyz je polomér zaporny.

Hlavni makro se spousti nasledujicim kédem, jehoz vysledkem je Apollonituv
fraktal hloubky 7 (Obrézek 10).

pair S[1; % stfedy kruZnic

numeric r[]; % poloméry kruZnic

numeric n; % hloubka fraktalu, konkrétnd rekurze
n=7; % hloubka rekurze, konkrétné& fraktalu
Sl=origin;

ri=4cm;

r2=3cm;

r3=6cm;

% nalezeni stf¥edu kruZnice S2

S2-S1=(r1+r2,0);

% dostavame dvé freSeni u kruZnice se stfedem S3,

% ukladame si jen jedno z nich

S3=circle(S1,r1+r3,0)

intersectionpoint circle(S2,r2+r3,0);

draw circle(S1,r1,0);

draw circle(S2,r2,0);

draw circle(S3,r3,0);

firststep:=true;

tangent_circles(S81,52,83,origin,
ri,r2,r3,-1,n);
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Obréazek 10: Apollonitv fraktal hloubky 7 s celkem 6563 kruznicemi. Pocet kruznic
lze vypocitat ze vzorce 54 3 - (3™ — 1), kde n uddva hloubku rekurze. Pro n = 0
vypoctem zjistime, ze dostavame pét kruznic, coz jsou t¥i zadané, vnitini a vnéjsi
Soddyho kruznice.
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5. Zavér

Nase mald prochazka napric¢ libajicimi se kruznicemi uvedla detaily geometrické
konstrukce v METAPOSTu. Konkrétné jsme podrobné prosli Eppsteinovu kon-
strukci. Konecna verze kodu je jednoducha, ale tato jednoduchost nebyla ziskana
hned a bezprostredné. Navic je kod podporen robustnosti kazdého makra, které
se navic snazi byt maximélné obecné. Zdrojovy kéd neni nutné pouzit pouze pro
uvedené hodnoty parametri a mél by fungovat ve vSech pripadech, kdy nedojde
k prekroceni mezi METAPOSTu.
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Summary: Kissing Circles:
A French Romance in METAPOST
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point of view, and we try to tell circles how to kiss, no matter their position and
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Vysokotrovnové jazyky pro TpX

‘l Vit NovOoTNY I

TEX je strojovy kéd svéta digitdlni sazby, ktery od spisovatela a grafiki vyzaduje
netrividlni programétorské dovednosti a programatorim poskytuje minimum
vysokoturoviiovych abstrakci. V ¢lanku predstavuji vybrané znackovaci, progra-
movaci a stylové jazyky pro TEX, které umoznuji délbu price mezi spisovatele,
vyvojéfe a grafiky a usnadiiuji proces p¥ipravy elektronickych dokumentii. Clinek
je prepis mé prednasky na valném shromézdéni GFITUGu 14. kvétna 2022 [1].

Klicova slova: vysokourovnové jazyky, programovaci jazyky, znackovaci jazyky,
stylové jazyky, e-TEX, pdfTEX, LuaTEX, LuaMetaTEX, BTEX 2¢, BTEX3, expl3,
XML, DocBook, TEI, XHTML, XSLT, €SS, CSL, ConTEXt, HTML, markdown, YAML,
Pandoc, TikZ, BibIATEX, BibATEXML, LyLuaTEX

Kreativnimu jedinci je TEX pozvankou k tomu, aby se na chvili stal spisova-
telem, grafikem, ilustratorem, sazecem a vyvojafem v jedné osobé. Rozsahlym
dokumenttim vsak prospiva, kdyz obsah, stylopisy a programova vybava vznikaji
do jisté miry nezdvisle.! To umoziuje délbu prace mezi doménové experty, aniz
by netinosné rostly néklady na vzajemnou koordinaci. Kreativec, ktery dokéaze
zastoupit nékolik roli, se muze v pripadé potfeby omezit jen na jednu z nich
a vénovat ji svou plnou a ni¢im nerusenou pozornost.

TEXovy dokument muzeme rozdélit na obsah, stylopisy a programovou vybavu
jednoduse tak, ze vytvorime tii samostatné soubory:

e text dokumentu oznackovany TEXovymi makry

o stylopis s nastavenim délkovych registrii, pisem, vystupni rutiny, apod.

e program s definici znackovacich maker
Pti délbé prace ale mizeme narazit na to, Ze doménovi experti nejsou schopni
nebo ochotni pouzivat pri své praci TEX, coz mé nékolik diavodi:

LCtenat miize namitnout, ze rozdéleni dokumentu na nezavislé ¢asti je fikce: Jsou obrazky
v textu doménou spisovatele, nebo ilustratora? MuzZe spisovatel ménit pismo a barvu textu ¢i
zpusob c¢islovani seznami, nebo jde o tkol grafika? Kde jsou hranice mezi rolemi grafika, sazece
a vyvojare?

Tyto ndmitky jsou na misté predevsim u akcidencnich a nizkonakladovych dokumenti, jako
jsou plakéty, basnické sbirky nebo jidelni a ndpojové listky. U takovych dokumentia miize byt
vhodnéjsi zvolit takovy pristup, pfi kterém jsou role volnéjsi a mezi ticastniky procesu pripravy
dokumentu probiha soustavna komunikace. Autor ¢ldnku mé zkuSenosti prevazné s pripravou
odbornych a technickych dokumentt, u kterych jsou jednotvarnost a kompozicionalita Gmyslnymi

prvky stylu. Takové dokumenty lze snadno rozdélit na dil¢i ¢asti bez Gjmy na celku.
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e Moderni znackovaci jazyky jako markdown minimalizuji pomér znacek vuci
textu pro snadny zapis a zvysenou Citelnost, zatimco TEX byva pri vétsim
mnozstvi znacek upovidany a nepiehledny.?

e« Moderni stylovaci jazyky jako Css jsou deklarativni a nepozaduji progra-
matorské dovednosti, zatimco TEX je imperativni programovaci jazyk.

e Moderni programovaci jazyky jako Python nabizi vysokotroviové abstrakce
a bohaté zakladni knihovny vestavénych funkci, zatimco TEX nabizi pouze
primitivni datové typy a operace nad nimi.

Nicméné existuje mnoho vysokouroviiovych jazykit pro TEX, na které se vyse
uvedend omezeni nevztahuji a které muzeme pouzit pro pripravu obsahu, stylopisu
a programové vybavy namisto nizkodroviového TEXu.

V sekci 1 shrnuji zdkladni pojmy souvisejici s TEXem, jako jsou stroje, makro-
baliky a formaty. V sekcich 2 az 5 nabizim ptehled programovacich, znackovacich,
stylovych a dalsich doménové specifickych vysokoturoviiovych jazykt pro TgX.
V sekci 6 shrnuji poznatky z tohoto ¢lanku. V sekci 7 se zamyslim nad dalSim
smérovanim TEXu a vysokoturoviovych jazyka jako takovych.

1. Prehled zakladnich pojmi

TEX je nizkotroviiovy programovaci jazyk pro digitdln{ sazbu [2]. Referencni
implementaci TEXu je stroj TEX90 od Donalda Knutha [3]. Moderni TEXové
stroje jako e-TEX [4], pdfTEX [5] a LuaTgX [6] rozsifuji TEX90 o dodateéné
primitivni piikazy, které zvysuji vyvojarsky komfort.

Makrobaliky jako plain [7], WTEX [8] a ConTEXt [9] stavi z primitivnich piikazi
TEXovych stroju vysokoturoviiové znackovaci a programovaci jazyky pro spisovatele
a vyvojare. Formdty odpovidaji kombinaci stroje a makrobaliku, napt. LuaTpX +
BTEX = LualbTEX? a LuaTpX + ConTEXt = ConTEXt MKIV. Pomoci formatt
pripravuje saze¢ dokumenty z prikazové radky s prikazy jako lualatex a context.

2. Programovaci jazyky pro vyvojare

V této sekci popisuji, jaké moznosti nabizi moderni TEXové stroje a makrobaliky

vyvojarim. Veskeré ukazky v této sekci vypisi text 1 4+ 2 = 3.

2Citelnost textu oznackovaného v TEXu se zlepsi, pokud znacky sestavime z interpunkénich
znamének. Pokud se vSak pro usnadnéni zdpisu omezime na znakovou sadu ASCII, skon¢ime
s pouhymi 32 znaky, z nichz 10 uz je vyuzivino TEgXem. Pfi vétsim mnozstvi znacek by proto
jednotliva interpunkéni znaménka odpovidala nékolika riznym znackam. Vyfeseni nejednoznac-
nosti by vyzadovalo budto slozitou lexikalni a syntaktickou analyzu textu, pro kterou TEX nemé
vhodné primitivni datové typy ani prikazy, nebo bychom museli interpunkci ve znackach pouzit
zpusobem, ktery usnadnuje analyzu na tdkor Citelnosti. Proto se pfi vétsim mnozstvi znacek
typicky misto interpunkce pouzivaji upovidand TEXova makra.

3Vétsina TEXovych formatd poskytuje vlastni znackovaci jazyky. Format IATREX 2¢ je vsak

zdaleka nejzndméjsi a také nejduslednéjsi v odstinéni spisovatele od programovani a stylovani.
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Stroj e-TgpX a jeho néasledovnici jako pdfTEX a LuaTgX nabizi primitivni
ptikaz \numexpr, ktery vyhodnocuje celociselné aritmetické vyrazy:
$ 1 + 2 = \numexpr 1 + 2 \relax §
Prikaz \numexpr zvysuje komfort oproti primitivnim ptikazim TEXu 90:
$ 1 + 2 = \newcount\x \x=1 \advance\x by 2 \the\x ¢
Pro dalsi primitivni typy méa e-TEX prikazy \dimexpr, \glueexpr a \muglueexpr.
Stroje LuaTEX a LuaMetaTEX [10] nabizi primitivni pfikaz \directlua, ktery
umoznuje zadavat a spoustét programy v jazyce Lua:
$ 1 + 2 = \directlua { tex.print(1 + 2) } §

Kromé zékladni knihovny jazyka Lua mohou vyvojari interagovat s TEXovym
strojem a instalaci TEXu [6, kapitoly 5-10; 10, kapitoly 4-10] a vyuZzivat rozsifujici
softwarové knihovny pro préci se soubory a zpracovani textu [6, sekce 4.3].
Stroje pdfTEX a LuaTgX rozsifuji primitivni prikaz \input o variantu, kterd
spousti libovolné programy pomoci prikazové radky operac¢niho systému:
$ 1 + 2 = \input|" echo 1 + 2 | bc " ¢
Rozsitena varianta prikazu \input umoznuje integrovat TpXovy kod s SirSim
ekosystémem programové vybavy mimo instalaci TEXu.*
Soucésti experimentdlniho formatu ETEX3 je makrobalik expl3-generic,
ktery poskytuje vysokotiroviiovy programovaci jazyk expl3 [11; 12; 13]:
\input expl3-generic
\ExplSyntaxOn
$ 1+ 2= \int_eval:n {1 +2 } ¢
\ExplSyntax0ff
Expl3 nabizi vysokoiroviiové datové typy pro obecné programovéni (seznamy
a hagové tabulky) a typografické programovani (rakve® a barvy) a bohatou
zédkladni knihovnu funkci pro rizeni toku programu a TEXové expanze, celo¢iselnou
i redlnou aritmetiku a zpracovani TEXovych tokenti a unicodového textu. Jazyk
expl3 vyuziva primitivni pfikazy stroji TEX90, e-TEX a pdfTEX; funguje ale
i s novéjsimi stroji, jako jsou XHTEX, LualgX a LuaMetaTEX [12, sekce 9.

4Jednou z nevyhod rozsifené varianty piikazu \input je vazba na konkrétni piikazovou
tfadku a programovou vybavu, coz snizuje prenositelnost dokumentt. V nasem piikladu se jedna
o ptikazovou Ffddku Bourne shell z UNIXu V7 (také sh), pfipadné o zpétné kompatibilni nadstavby
jako bash, dash a ksh, a o unixovou kalkula¢ku Bench calculator (bc). Vétsina Linuxovych
distribuci ale pouziva piikazovou fadku kompatibilni s sh a zahrnuje be v zakladni programové
vybavé; nas priklad na nich tedy muzete bez Upravy vyséazet.

Dalsi nevyhodou rozsifené varianty prikazu \input je skutecnost, ze predstavuje bezpecnostni
riziko a uzivatel ji proto musi explicitné povolit parametrem -shell-escape. Napriklad pro
vysézeni naseho prikladu musime pouzit piikaz pdftex -shell-escape (jméno dokumentu).

5Rakev (z anglického coffin) sestévé z TEXového boxu, informaci o jeho tvaru a rozmérech
a mnoziny vertikdlnich a horizontélnich pfimek. Pruseciky ptimek tvori tchyty rakve, které
slouzi k vzadjemnému pozicovani rakvi na strance.
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Vyvojare zvyklé na kategorie znaka v konvencnich formatech jako plain TEX,
ETEX a ConTEXt mohou u explu prekvapit podtrzitka a dvojtecky s kategorii
pismene a bilé znaky (,, L) s kategorii ignorovaného znaku. Studie vSak ukazuji, ze
oddélovani slov v identifikatorech pomoci podtrzitek je Citelnéjsi nez oddélovani
slov pomociKapitdlek [14], mezery jsou ¢astym zdrojem chyb pii programovani
v TeXu a dvojtecky v explu slouzi pro oddéleni ndzvu piikazu (\int_eval) od
jeho typové signatury (:n).% Kategorie znaki v explu jsou tedy tdéelné.

3. Znackovaci jazyky pro spisovatele

V této sekci se podivame na nékteré existujici znackovaci jazyky a moznosti jejich
vyuziti v TEXu.
Je prekvapive obtizné presvédcit o tom uZivatele, ale nedostatky BETEXu
pro koncentraci, psani a mysleni si v nicem nezadaji s nedostatky
Wordu. Je to z toho prostého divodu, zZe BETEX ddvd spisovateli do
rukou prilis velkou moc: VZdy ezistuje dalsi makrobalik, ktery mizZeme
zavést v preambuli, stejné jako vidy existuje dalsi rozbalovaci nabidka
ve Wordu. — Thompson [15, v pekladu autora]

Format IMTEX 2¢ poskytuje jednoduchy znackovaci jazyk pro piipravu doku-
mentd, ktery je mozné rozsifovat pomoci makrobalikii:”
\documentclass{book}

\usepackage [czech] {babel}
\title{Ukézkovy dokument v~\LaTeX u}
\author{Vit Novotny}

\date{14. kvétna 2022}
\begin{document}

\maketitle

\chapter{Kapitola}

Ahoj, \LaTeX u!

\end{document}

STypové signatury umoztiuji definovat pifkazy s jinym typem argumentu, nez s jakym piikazy
volame. Muzeme napf. zadefinovat prikaz \pozdrav:n, ktery bude pfijimat jeden argument
s TEXovymi tokeny:

\cs_new:Nn \pozdrav:n { Ahoj,~#1! }
Pti voldni ptikazu pro nas ale muze byt snazsi pouzit jako argument napf. jméno proménné:

\cs_generate_variant:Nn \pozdrav:n { v }

\tl_new:N \g_jmeno_t1

\tl_set:Nn \g_jmeno_tl { svéte }

\pozdrav:v { g_jmeno_tl } [ Expanduje na \pozdrav:n{svéte} a poté na Ahoj, svéte!

Diky typovym signaturdm miize expl3 automaticky pretypovat argumenty, coz zvysSuje komfort.
7Vétsina TEXovych forméta poskytuje vlastni znackovaci jazyky. Format IATEX 2¢ je viak

zdaleka nejzndméjsi a také nejduslednéjsi v odstinéni spisovatele od programovani a stylovani.
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Pokud nejsme spokojeni s automatickym vystupem vysokouiroviovych znacek jako
\chapter, mizeme misto nich pouzit stylovaci prikazy I TEXu jako \textbf a pri-
mitivni piikazy TEXového stroje jako \vskip. Toto mize byt vhodné pro Feseni
konkrétnich typografickych nedostatki, které nelze reSit systémové. Nadmérné
uzivani nizkouroviiovych prikazu ale narusuje délbu préce a vede k nejednotnému
vzhledu koncového dokumentu.

Mimo svét TEXu jsou oblibené znackovaci jazyky zaloZené na metajazyku XML.
Muzeme si navrhnout budto svij vlastni XML jazyk [16] nebo vyuzit existujic
jazyk jako DocBook, TEI, nebo XHTML (vizte niZe):
<?zml version="1.0" encoding="utf-8"?>
<html xml:lang="cs" xmlns="http://www.w3.orq/1999/chtml" >

<head>
<title>Ukazkovy dokument v XHTML</title>
<meta name="author" content="Vit Novotngyg" />

</head>
<body>
<h1>Kapitola</h1>
<p>Ahoj, XHTML!</p>
</body>
</html>

Pro zpracovani tohoto dokumentu TEXem pozadddme o pomoc vyvojare. Ten
budto vyuzije vestavénou podporu XML v pokrocilych TEXovych formatech jako
ConTEXt [17; 18] nebo pFipravi program v jazyce XSLT:

<?zml wversion="1.0" encoding="utf-8"?>
<stylesheet xzmlns="http://www.w3.orqg/1999/XSL/Transform"
xmlns:xhtml="http://www.w3.orqg/1999/chtml" >
version="1.0">
<output method="text" />

<!-- Ndsledujici éast zpracovdvd prvek <head> -->
<template match="zhtml:head">
\documentclass{book}
\usepackage [czech] {babel}

<!-- Zpracuj zanorené prvky <title> a <meta> —->
<apply-templates select="*"/>
</template>

<template match="zhtml:title">
\title{<value-of select="text()" />}
</template>
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<template match="zhtml:meta">

<choose>
<when test="@Oname = 'author'">
\author{<value-of select="@content" />}
</when>
</choose>
</template>
<!-- Nasledujici cdst zpracovdvd prvek <body> ——->
<template match="/zhtml:html/chtml:body">
\begin{document}
\maketitle

<!-- Zpracuj zanovené prvky <hl> a <p> -->
<apply-templates select="x"/>
\end{document}

</template>

<template match="zhtml:h1">
\chapter{<value-of select="tezt()" />}
</template>

<template match="zhtml:p">
<value-of select="text()" /> \par
</template>
</stylesheet>

Piikazem xsltproc {jméno XSLT programuy {jméno XML dokumentu) ze softwa-
rové knihovny 1ibxslt prevedeme nas XML dokument na BETEXovy dokument:

\documentclass{book}

\usepackage [czech] {babel}
\title{Ukazkovy dokument v~XHTML}
\author{Vit Novotnj}
\begin{document}

\maketitle

\chapter{Kapitola}

Ahoj, XHTML! \par

\end{document}

XML jazyky maji dobrou podporu v softwarovych knihovnach, coz usnadnuje
dalsi zpracovani dokumentii. Na rozdil od IATEXu nemiize spisovatel v XML jazycich
snadno Tesit konkrétni typografické nedostatky, coz ztézuje pripravu akcidenénich
a nizkonakladovych dokumenti. Vzhledem k vysokému poméru znacek vuci textu
je pro spisovatele vyhodné pouzit specializovany textovy editor pro snadny zapis.
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V markdownu je spisovatel vidy konfrontovdn pouze s jednou otdz-

kou, a je to ta spravnd otdzka: Jak by méla znilt ndsledujici véta?

— Thompson [15, v pekladu autoral

Odlehéené znackovaci jazyky jako YAMLont® [19] a markdown [20] minimalizujf

pomér znacek viuci textu pro snadny zapis a zvysenou Citelnost:
title: Ukazkovy dokument v YAMLoni a markdownu
author: Vit Novotny
date: 2022-05-14
lang: cs

# Kapitola

Ahoj, YAMLoni a *markdownex*!

Pro zpracovani tohoto dokumentu TEXem muzeme pouzit napi. konverzni nastroj

Pandoc [21], makrobalik markdown [22] nebo oba zaroven [23; 24, sekce 2.3].
Markdown je jednoduchy jazyk, kterému chybi znacky pro slozitéjsi a méné

casté prvky jako tabulky, poznamky a citace. Pandoc i markdown proto nabizi

rozsitujici znacky? a umoziiuji uZivateliim vytvéaiet znacky vlastni [21, sekce Filters;

22, sekce 2.1.2] nebo piipojovat k prvkiim dopliujici atributy:'°

Ahoj, roz8ifujici znacky[~1] a [atributyl{.vysazej-mne-tucne}.

[F1]: Ahoj, ja jsem roz8ifujici znalka pro poznamky.
Jazyk markdown ptivodné vznikl jako preprocesor jazyka HTML a spisovatel v ném
proto miiZe vyuzivat také HTML znacky:'!
Ahoj také <abbr title="hatmattlko">HTML</abbr>.
Pro sazbu matematiky, dalsi rozsiteni repertoaru znacek a feseni konkrétnich
typografickych nedostatkt mutze spisovatel v markdownu pouzit i primitivni
piikazy TiXového stroje a pitkazy TEXovych formati:'?
Ahoj i vam, ~\LaTeX u {=latex} a $\text{matematikol}$.
Naduzivani rozsitujicich znacek a atributi snizuje Citelnost vstupnich dokumentii,
zt€Zzuje jejich dalsi zpracovani, narusuje délbu prace a vede k nejednotnému
vzhledu koncovych dokumentu. Uzivejte je proto s mirou.

8yAMLon podle vzoru jablon

9V Pandocu a markdownu je tfeba zapis tabulek, poznimek a citaci povolit volbami
pipe_tables, footnotes a citations.

10V Pandocu a markdownu je tieba zépis atributii povolit volbami header_attributes,
fenced_code_attributes, inline_code_attributes a link_attributes.

11V markdownu je t¥eba zdpis HTML znacek povolit volbou html.

12V Pandocu je tieba zépis matematiky a TEXovych znacek povolit volbami tex_math_dollars
a raw_attribute. V markdownu je tfeba povolit volbu hybrid.
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Rizné znackovaci jazyky maji rizné vyhody a mtze byt vhodné je kombinovat.
Markdown a YAMLon mohou slouzit jako vstupni jazyky pro spisovatele. Pomoci
Pandocu muzeme vstupni dokumenty prevést do XML mezijazyka pro archivaci
a dalsi zpracovani. Z XML mezijazyka ziskdme dokument v IATEXu nebo jiném
TEXovém formatu, ktery muze slouzit jako koncovy jazyk pro sazece.

4. Stylové jazyky pro grafiky

V TgXu nelze vyuzivat vysokouroviové deklarativni stylové jazyky jako Css
a grafici jsou proto odkézani na programovani v TEXu. V této sekci strucné referuji
o tom, jaké moznosti usnadnéni nabizi grafikim formaty KTEX 2¢ a EXTEX3.

Formét IXTEX 2¢ poskytuje vysokodroviové prikazy pro vytvareni pojmenova-
nych stylt stranek (\newpagestyle), zmény obsahu zdhlavi a zdpati (\markboth)
a nastaveni rodiny, fezu a velikost pisma nezavisle na sobé a nezavisle na konkrét-
nim pismu (\textbf) [25]. WTEX 2¢ déle poskytuje délkové registry pro nastavo-
van{ rozméru sazebniho zrcadla (\textheight) a vzhledu nékterych BTEXovych
prvki jako seznamy (\itemsep). Rozsifujici makrobaliky ITEXu jako enumitem,
geometry a fancyhdr umoznuji grafikovi ménit dalsi aspekty vzhledu koncového
dokumentu bez programovani.

Soudésti forméatu IWTEX3 je makrobalik ztemplate [26; 27|, ktery sazedi,
grafikovi a vyvojari pomaha spolecné pripravovat stylopisy. Nejprve saze¢ definuje
typy prvki dokumentu, napr. sekce:

\usepackage{xtemplate}
\ExplSyntaxOn
\DeclareObjectType { sekce } { 1 } / Sekce maji 1 argument: ndzev

Grafik pro kazdy typ vytvoif sablonu. Sablona zadéva vysokotiroviiové grafické
parametry, kterymi se od sebe lisi rizné trovneé sekci:

\DeclareTemplateInterface { sekce } { moje-Sablona } { 1 }
{
mezera-nad : skip,
mezera-pod : skip,
pismo : tokenlist,
zarovnani : choice { doleva, doprostfed, doprava } = doleva,
}

Vyvojar implementuje parametry Sablony pomoci vysokotroviiového jazyka
expl3, stylovacich prikazt I¥TEXu a primitivnich prikazt TgXového stroje:
\skip_new:N \1_mezera_nad_skip
\skip_new:N \1_mezera_pod_skip
\tl_new:N \1_pismo_tl
\tl_new:N \1_zarovnani_tl
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\DeclareTemplateCode { sekce } { moje-Sablona } { 1 }
{ % Hodnoty parametrid ukldddme do lokdlnich proménnych

mezera-nad = \1l_mezera_nad_skip ,

mezera-pod = \1l_mezera_pod_skip ,

pismo = \1_pismo_tl ,

zarovnani = {
doleva = \cs_set_eq:NN \1_zarovnani_tl \raggedright ,
doprava = \cs_set_eq:NN \1_zarovnani_tl \raggedleft ,
doprostfed = \cs_set_eq:NN \1_zarovnani_tl \centering ,

s

-

/4 Pri spusSténi Sablony vysdzime nadpis sekce
\AssignTemplateKeys
\par \skip_vertical:N \1l_mezera_nad_skip
\group_begin:

\1_zarovnani_t1l

\1_pismo_tl

#1

\par \skip_vertical:N \1_mezera_pod_skip
\group_end:
}

Grafik navrhne instance Sablony s konkrétnimi hodnotami parametru pro
rizné drovneé sekci jako kapitoly:

\DeclareInstance { sekce } { kapitola } { moje-Sablona }
{
mezera-nad = 10pt,
mezera-pod = 12pt,
pismo = { \Large \bfseries } ,
}
\ExplSyntax0ff

Kdyz pak spisovatel v dokumentu zada nadpis sekce, spusti se ptislusnd instance:
\UseInstance{sekce}{kapitola}{Nazev moji kapitoly}

Pri pouziti makrobaliku ztemplate muze byt grafik soucasti procesu pripravy
dokumentu a pribézné upravovat instance, aniz by musel programovat. V bu-
doucnu m4 byt soucasti formétu BTEX3 systém LDB [28; 29], ktery grafiktim oproti
makrobaliku ztemplate umozni postihnout vzajemné interakce mezi prvky, jako
napf. seznam bezprostfedné po nadpisu (v notaci LDB 'head<list), zanofené se-
znamy (<list*<1list) a druhy popisek obrdzku (<float*<caption>*<caption).
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5. Doménové specifické jazyky pro experty

Kromé programovacich, znackovacich a stylovych jazyku existuje mnoho dalsich

vysokouroviiovych jazyku pro doménové experty, jako jsou knihovnici, ilustratori

a hudebnici. V této sekci uvadim prehledovy vycet nékolika takovych jazyk.
Makrobalik TikZ [30] poskytuje jazyk pro pfipravu ilustraci:

\usemodule [tikzducks]
\usecolors [xwi]
\starttext

\starttikzpicture ',
\duck [tophat, bowtie]

\duck [xshift=60pt, yshift=40pt, scale=0.3] [N
\duck [xshift=44pt, yshift=55pt, scale=0.2]
\stoptikzpicture

\stoptext

Jazyk TikZu je nezdvisly na pouzitém TEXovém formétu (zde ConTeXt MkKIV)
a lze ho rozsifovat pomoci makrobaliki (zde tikzducks [31]).
Makrobalik BibE'TEX [32] poskytuje jazyk pro pfipravu bibliografie:

@online{lehnman2022biblatex,
title = {The Bib\LaTeX{} Packagel},
subtitle = {Programmable Bibliographies and Citations},
author = {Philip Kime and Moritz Wemheuer and Philipp Lehmanl}t,
date = {2022-07-12},
url = {https://ctan.org/pkg/biblatexr},
urldate = {2022-10-06},
}

Jazyk BibIATEXu je presné definovany [32, sekce 2] a bibliografické zdznamy lze
validovat a prevést do XML jazyka BibIATEXML pro dalsi zpracovani [33, sekce 3.4].
BibETEX lze rozsifovat pomoci makrobaliki s citacnimi styly [34]. Chyb{ podpora
stylopisu ve standardnim deklarativnim stylovém jazyce CSL.

Makrobalik LyLuaTgX [35] poskytuje jazyk pro notovy zapis:

\score {
\relative c' {
\time 4/4
\clef treble 3
cd d8 e frga \bar "|." DJ s
}
}

LyLuaTgX potfebuje TEXovy format Lual&fTEX a instalovany program LilyPond.
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6. Zavér

TEX je strojovy kéd svéta digitdlni sazby, ktery od spisovateltu a grafickych navr-
hara vyzaduje netrividlni programéatorské dovednosti a programétorim poskytuje
minimum vysokouroviovych abstrakci. V ¢lanku jsme si predstavili znackovaci,
programovaci a stylové jazyky pro TEX, které umoznuji délbu préce mezi vyvojate,
spisovatele a grafické navrhéare a které usnadnuji proces pripravy elektronickych
dokumentii.

Clanek jsem piipravil ve vysokotiroviiovém znackovacim jazyku markdown pro
spisovatele a v doménové specifickém jazyce BibIATEX pro knihovniky. Zdrojovy
kéd ¢lanku je dostupny online [36].

7. Vyhled do budoucnosti

Veskeré jazyky, které jsme si predstavili v ¢lanku, jsou umeéle navrzené tak, aby
byly syntakticky jednoznacné a snadno strojové Citelné. Tim se zcela lisi od
prirozeného jazyka, ktery je viceznacny a jeho strojové zpracovani bylo svatym
gralem informatiky od jejiho vzniku. Umélé jazyky jsou prekazkou pro doménové
experty, kteri ovladaji svlij matersky jazyk, ale nejsou vystudovani informatici.

V poslednich péti letech doslo na poli umélé inteligence k vyznamnym po-
suntm [37; 38], které zvysily strojovou éitelnost prirozeného jazyka a umoziiuji
automaticky generovat kod programu na zakladé pokynt zadanych v priroze-
ném jazyce [39]. Budoucim vysokotroviiovym znackovacim,'® programovacim
i stylovym jazykem proto miize byt pfirozeny jazyk.'4
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Summary: High-Level Languages for TEX

TEX is the assembly language of digital typesetting, which requires advanced
programming skills from authors and designers, and which provides few high-
level abstractions to programmers. In this article, I introduce selected markup,
programming, and style-sheet languages for TEX, which enable the division of
labor between authors, programmers, and designers, and which simplify the
process of electronic document preparation. The article transcribes my invited
talk at the general assembly of (GTUG on May 14, 2022 [1].
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Automatically Removing Widows and Orphans
with lua-widow-control

‘l Max CHERNOFF I

The lua-widow-control package, for plain LuaTEX/LualdTEX /ConTEXt/OpTEX,
removes widows and orphans without any user intervention. Using the power of
LuaTgX, it does so without stretching any vertical glue or shortening any pages
or columns. Instead, lua-widow-control automatically lengthens a paragraph on
a page or column where a widow or orphan would otherwise occur.

To use the lua-widow-control package, all that most IXTEX users need do is
place \usepackage{lua-widow-control} in their preamble. No further changes
are required.

Keywords: LuaTgX, widows, orphans

1. Motivation

TEX provides top-notch typesetting: even 40 years after its first release, no other
program produces higher quality mathematical typesetting, and its paragraph-
-breaking algorithm is still state-of-the-art. However, its page breaking is not quite
as sophisticated as its paragraph breaking and thus suffers from some minor issues.

Unmodified TEX has only two familiar ways of dealing with widows and
orphans: it can either shorten a page by one line, or it can stretch vertical
whitespace. TEX was designed for mathematical and scientific typesetting, where
a typical page has multiple section headings, tables, figures, and equations. For
this style of document, TEX’s default behaviour works quite well, since the
slight stretching of whitespace between the various document elements is nearly
imperceptible; however, for prose or other documents composed almost entirely
of paragraphs, there is little vertical whitespace to stretch.

Since no ready-made, fully-automated solution to remove widows and orphans
from all types of documents was available, I decided to create lua-widow-control.

2. What are widows and orphans?

2.1. Widows
A “widow” occurs when the majority of a paragraph is on one page or column,
but the last line is on the following page or column. It not only looks quite odd

First published in TUGboat 43:1 (Chernoff, 2022), pp. 28-39. Reprinted, with additions
and corrections, with permission.
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Widow Orphan

A widow is when a paragraph’s

last line is placed on a different page An orphan is when the first

than where it begins. line of a paragraph occurs on the page
before all the other lines.

Figure 1: The difference between widows and orphans. If we imagine that each box
is a different page, then this roughly simulates how widows and orphans appear.

for a lone line to be at the start of the page, but it makes a paragraph harder
to read since the separation of a paragraph and its last line disconnects the two,
causing the reader to lose context for the widowed line.

2.2. Orphans
An “orphan” occurs when the first line of a paragraph is at the end of the page
or column preceding the remainder of the paragraph. They are not as distracting
for the reader, but they are still not ideal. Visually, widows and orphans are
about equally disruptive; however, orphans tend not to decrease the legibility of
a text as much as widows, so many authors choose to ignore them.

See Figure 1 for a visual reference.

2.3. Broken hyphens

“Broken” hyphens occur whenever a page break occurs in a hyphenated word.
These are not related to widows and orphans; however, breaking a word across
two pages is at least as disruptive for the reader as widows and orphans. TEX
identifies broken hyphens in the same ways as widows and orphans, so lua-widow-
control treats broken hyphens in the same way.

3. History and etymology

The concept of widows and orphans is nearly as old as printing itself. In Mechanick
exercises (Moxon, 1683), a printers manual from 1683, we have:

Nor do good Compofiters account it good Workmanthip to begin a

Page with a Break-line, unlefs it be a very thort Break, and cannot

be gotten in the foregoing Page; but if it be a long Break, he will let

it be the Direction-line of the fore-going Page, and Set his Direction

at the end of it. (p. 226)
However, the terms “widow” and “orphan” are much newer.
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3.1. Widows
The earliest published source that I could find referencing “widows” in typography
is Webster’s New International Dictionary from 1934. However, no one—not
even the editors of the dictionary (Brown, 1948a)—seems to know how it got
there. Even then, the definition is somewhat different than it is now:

widow, n. c. Print. A short line or single word carried over from the

foot of one column or page to the head of a succeeding column or

page. (Brown, 1948a)
Contrast this with the modern definition:

The stub-ends left when paragraphs end on the first line of a page

are called widows. They have a past but not a future, and they look

foreshortened and forlorn. (Bringhurst, 2004)
which includes a single lone line of any length.

3.2. Orphans

The term “orphan” is even more confusing. Its initial usage seems to have occurred
some time after “widow” (Brown, 1948a), and it is given many contradictory
definitions. Most sources define an orphan as a first line at the bottom of the
page and a widow as the last line at the top (Bringhurst, 2004; Brown, 1948a;
Brown, 1948b; Isambert, 2010; Knuth, 2021; Mittelbach, 2021; Oxford English
Dictionary, 2021b; Oxford English Dictionary, 2021c); however, some sources
define these two terms as exact opposites of each other, with a widow as a first
line at the bottom of the page and an orphan as the last line! (Ambrose; Harris,
2007; Brown, 1948a; Hunt, 2020; Oxford English Dictionary, 2021b; Saltz, 2019)
This usage is plain wrong; nevertheless, it is sufficiently common that you need
to be careful when you see the terms “widow” and “orphan”.

Similarly to the term “widow”, The Elements of Typographic Style (Bringhurst,
2004) provides a succinct definition of the term “club”, along with a helpful
mnemonic:

Isolated lines created when paragraphs begin on the last line of a
page are known as orphans. They have no past, but they do have a
future. (Bringhurst, 2004)

3.3. Clubs
The TEXbook never refers to “orphans” as such; rather, it refers to them as “clubs”.
This term is remarkably rare: I could only find a single source published before
The TgXbook—a compilation article about the definition of “widow”—that
mentions a “club line”:

The Dictionary staff informs me that they have no example of the

use of the word widow in the typographical sense. [..]
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Mr. Watson of the technical staff says that the Edinburgh printing
houses referred to it as a “clubline”. (Brown, 1948a, p. 4)

To my knowledge, a ‘widow’, or ‘widow-line,’ is a short line, forming
the end of a paragraph, which is carried over from the foot of a page
or column to the top of the succeeding one. |...]

To my personal knowledge, in typographical parlance in Edinburgh,
Scotland, the ‘widow’ is called a ‘club-line!  (Brown, 1948a, p. 23)

Both quotes above are from separate authors, and they each define a “club”
like we define “widow”, not an “orphan”. In addition, they both mention that
the term is only used in Scotland. Even the extensive OED—which lists 17 full
definitions and 103 subdefinitions for the noun “club”—doesn’t recognize the
phrase. (Oxford English Dictionary, 2021a)

I spent a few hours searching through Google Books and my university li-
brary catalogue, but I could not find a single additional source. However, Don
Knuth—the creator of TEX—read the original article (Chernoff, 2022) and sent
me this reply:

I cannot remember where I found the term “club line”. Evidently
the books that I scoured in 1977 and 1978 had taught me only that
an isolated line, caused by breaking between pages in the midst of a
paragraph, was called a “widow”; hence TEX78 had only “\chpar4”
to change the “widowpenalty”. Sometime between then and TEX82
I must have come across what appeared to be an authoritative source
that distinguished between widows at the beginning of a paragraph
and orphans or club lines at the end. I may have felt that the term
“orphan” was somewhat pejorative, who knows?!

So this (somewhat) resolves the question of where the term “club” came from.

4. Pagination in TEX

Let’s move on to looking at how TEX treats these widows and orphans.

4.1. Algorithm
It is tricky to understand how lua-widow-control works if you aren’t familiar with

how TEX breaks pages and columns. For a full description, you should consult
Chapter 15 of The TpXbook (Knuth, 2021) (“How TEX Makes Lines into Pages”);

INote that this definition is somewhat mistaken. Widows are located either at the end of
a paragraph, or the beginning of a page or column. Likewise, orphans/clubs appear at the
beginning of a paragraph or at the end of a page or column.
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however, this goes into much more detail than most users require, so here is a
very simplified summary of TEX’s page breaking algorithm:

TEX fills the page with lines and other objects until the next object will no
longer fit. Once no more objects will fit, TEX will align the bottom of the last
line with the bottom of the page by stretching any available vertical spaces if
(in BTEX) \flushbottom is set; otherwise, it will break the page and leave the
bottom empty.

However, some objects have penalties attached. Penalties encourage or dis-
courage page breaks from occurring at specific places. For example, IANTEX sets
a negative penalty before section headings to encourage a page break there;
conversely, it sets a positive penalty after section headings to discourage breaking.

To reduce widows and orphans, TEX sets weakly-positive penalties between
the first and second lines of a paragraph to prevent orphans, and between the
penultimate and final lines to prevent widows.

One important note: once TEX begins breaking a page, it never goes back to
modify any content on the page. Page breaking is a localized algorithm, without
any backtracking.

4.2. Behaviour
Merely describing the algorithm doesn’t allow us to intuitively understand how
TEX deals with widows and orphans.

Due to the penalties attached to widows and orphans, TEX tries to avoid them.
Widows and orphans with small penalties attached —like IXTFX’s default values
of 150—are only lightly coupled to the rest of the paragraph, while widows and
orphans with large penalties—values of 10000 or more—are treated as infinitely
bad and are thus unbreakable. Intermediate values behave just as you would
expect, discouraging page breaks proportional to their value.

When TEX goes to break a page, it tries to avoid breaking at a location with
a high penalty. How it does so depends on a few settings:

4.2.1. \flushbottom and \normalbottom
With the settings \normalbottom (Plain TEX) or \flushbottom (IWTEX), TEX is
willing to stretch any glue on the page by an amount roughly commensurate to the
magnitude of the penalty: for small \clubpenalty and \widowpenalty values,
TEX will only slightly stretch the glue on the page before creating a widow or or-
phan; for very large penalties, TEX will stretch the glue by a near-infinite amount.
This corresponds to the “Stretch” column in Figure 2. It is the default
behaviour of Plain TEX, and of the standard IATEX classes when the twocolumn
option is given.
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4.2.2. \raggedbottom

When \raggedbottom is set, TEX won’t stretch any glue. Instead, for sufficiently

high \clubpenalty and \widowpenalty values, TEX will shorten the page or

column by one line in order to prevent the widow or orphan from being created.
This corresponds to the “Shorten” column in Figure 2 and is the default

behaviour of the M TEX classes when the twocolumn option is not given.

5. \looseness

Before we can continue further, we need to discuss one more TEX command:
\looseness. The following is excerpted from Chapter 14 of The TEXbook (Knuth,
2021) (“How TEX Breaks Paragraphs into Lines”):
If you set \looseness=1, TEX will try to make the current paragraph
one line longer than its optimum length, provided that there is a way
to choose such breakpoints without exceeding the tolerance you have
specified for the badnesses of individual lines. Similarly, if you set
\looseness=2, TEX will try to make the paragraph two lines longer;
and \looseness=-1 causes an attempt to make it shorter. [...|
For example, you can set \looseness=1 if you want to avoid a
lonely “club line” or “widow line” on some page that does not have
sufficiently flexible glue, or if you want the total number of lines in
some two-column document to come out to be an even number.
It’s usually best to choose a paragraph that is already pretty
“full”, i.e., one whose last line doesn’t have much white space, since
such paragraphs can generally be loosened without much harm. You
might also want to insert a tie between the last two words of that
paragraph, so that the loosened version will not end with only one
“widow word” on the orphans line; this tie will cover your tracks,
so that people will find it hard to detect the fact that you have
tampered with the spacing. On the other hand, TEX can take al-
most any sufficiently long paragraph and stretch it a bit, without
substantial harm.
The widow and orphan removal strategy suggested in the second paragraph
works quite well; however, it requires manual editing each and every time a page
or paragraph is rewritten or repositioned.

6. Alternate removal strategies

There have been a few previous attempts to improve upon TEX’s previously
discussed widow and orphan-handling abilities; however, none of these have been
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able to automatically remove widows and orphans without stretching any vertical
glue or shortening any pages.

The articles “Strategies against widows” (Isambert, 2010) and “Managing
forlorn paragraph lines (a.k.a. widows and orphans) in INTEX” (Mittelbach, 2018b)
both begin with comprehensive discussions of the methods of preventing widows
and orphans. They agree that widows and orphans are bad and ought to be
avoided; however, they differ in their solutions. Strategies proposes an output
routine that reduces the length of facing pages by one line when necessary to
remove widows and orphans, while Managing proposes that the author manually
rewrites or adjusts \looseness when needed.

The post Paragraph callback to help with widows/orphans hand tuning (jeremie,
2017) contains a file widow-assist.lua that automatically detects which para-
graphs can be safely shortened or lengthened by one line. The widows-and-orphans
package (Mittelbach, 2021) alerts the author to the pages that contain widows
or orphans. Combined, these packages make it simple for the author to quickly
remove widows and orphans by adjusting the values of \looseness; however, it
still requires the author to make manual source changes after each revision.

Another article suggests a fully-automated solution to remove widows and
orphans (Mittelbach, 2018a). This would seem to offer a complete solution;
however, it requires multiple passes, an external tool, and has not yet been
publicly released.

lua-widow-control is essentially a combination of widow-assist.lua (jeremie,
2017) and widows-and-orphans (Mittelbach, 2021), although its implementation is
independent of both: when the \outputpenalty value indicates that a widow or
orphan has occurred, Lua is used to find a stretchable paragraph. What lua-widow-
control mainly adds on top of these packages is automation: it eliminates the
requirement for any manual adjustments or changes to your document’s source.

7. Visual comparison

Although TEX’s page breaking algorithm is reasonably straightforward, it can
lead to complex behaviour when widows and orphans are involved. The usual
choices, when rewriting is not possible, are to ignore them, stretch some glue, or
shorten the page. Figure 2 has a visual comparison of these options, which we’ll
discuss in the following:

7.1. Ignore

As you can see, the last line of the page is on a separate page from the rest of its
paragraph, creating a widow. This is usually highly distracting for the reader, so
it is best avoided for the reasons previously discussed.
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7.2. Shorten

This page did not leave any widows, but it did shorten the previous page
by one line. Sometimes this is acceptable, but usually it looks bad because
pages will then have different text-block heights. This can make the pages look
quite uneven, especially when typesetting with columns or in a book with fac-
ing pages.

7.3. Stretch
This page also has no widows and it has a flush bottom margin. However, the
space between each pair of paragraphs had to be stretched.

If this page had many equations, headings, and other elements with natural
space between them, the stretched out space would be much less noticeable. TEX
was designed for mathematical typesetting, so it makes sense that this is its
default behaviour. However, in a page with mostly text, these paragraph gaps
look unsightly.

Also, this method is incompatible with grid typesetting, where all vertical
glue stretching must be quantised to the height of a line.

7.4. lua-widow-control
lua-widow-control has none of these issues: it eliminates the widows in a document
while keeping a flush bottom margin and constant paragraph spacing.

To do so, lua-widow-control lengthened the second paragraph in Figure 2 by
one line. If you look closely, you can see that this stretched the interword spaces.
This stretching is noticeable when typesetting in a narrow text block, but is
mostly imperceptible with larger widths.

lua-widow-control automatically finds the “best” paragraph to stretch, so the
increase in interword spaces should almost always be minimal.

8. Installation and standard usage

The lua-widow-control package was first released in October 2021. It is available
in the default installations of both MiKTEX and TgX Live, although you will
need recent versions of either.

You may also download lua-widow-control manually from either cTAN,? the
ConTgXt Garden,? or GitHub,* although it is best if you can install it through
your TEX distribution.

2ctan.org/pkg/lua-widow-control
3modules.contextgarden.net/cgi-bin/module.cgi/action=view/id=127
4github.com/gucci-on-fleek/lua-widow-control/releases/latest/
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As its name may suggest, lua-widow-control requires LuaTgX or LuaMetaTEX
regardless of the format used. With that in mind, using lua-widow-control is quite
simple:

Plain TEX \input lua-widow-control
OpTEX \load[lua-widow-control]
TEX  \usepackage{lua-widow-control}
ConTEXt \usemodule[lua-widow-control]

And that’s usually enough. Most users won’t need to do anything else since
lua-widow-control comes preconfigured and ready-to-go.

9. Options

Nevertheless, lua-widow-control does have a few options.
lua-widow-control tries very hard to have a “natural” user interface with each
format, so how you set an option heavily depends on how you are running lua-
widow-control. Also note that not every option is available in every format.
Some general guidelines:

Plain TEX/OpTEX Specially-named \lwc(option) commands and registers
are provided for all options.

IXTEX Options can be set either as package options or at any
point in the document with \lwcsetup.

ConTEXt Always use \setuplwc.

9.1. Disabling
You may want to disable lua-widow-control for certain portions of your document.
You can do so with the following commands:

Plain TEX/OpTeX \lwcdisable
KTEX  \lwcsetup{disable}
ConTEXt \setuplwc[state=stop]

This prevents lua-widow-control from stretching any paragraphs that follow.
If a page has earlier paragraphs where lua-widow-control was still enabled and a
widow or orphan is detected, lua-widow-control will still attempt to remove the
widow or orphan.
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9.2. Enabling
lua-widow-control is enabled as soon as the package is loaded. If you have previ-
ously disabled it, you will need to re-enable it to save new paragraphs.

Plain TEX/OpTEX \lwcenable
KTEX  \lwcsetup{enable}

ConTEXt \setuplwc[state=start]

9.3. Automatically disabling
You may want to disable lua-widow-control for certain commands where stretching
is undesirable such as section headings. Of course, manually disabling and
then enabling lua-widow-control multiple times throughout a document would
quickly become tedious, so lua-widow-control provides some options to do this
automatically for you.

lua-widow-control automatically patches the default ITEX, ConTEXt, Plain
TEX, OpTEX, memoir, KOMA-Script, and titlesec section commands, so you don’t
need to patch these. Any others, though, you'll need to patch yourself.

Plain TEX/OpTEX \lwcdisablecmd{(\macro)}
KTEX \lwcsetup{disablecmds={({csnameone), (csnametwo)}}

ConTEXt \prependtoks\lwc@patch@pre\to\everybefore(hook)
\prependtoks\lwc@patch@post\to\everyafter(hook)

9.4. \emergencystretch
lua-widow-control defaults to an \emergencystretch value of 3 em for stretched
paragraphs, but you can configure this.

lua-widow-control will only use the \emergencystretch when it cannot extend
a paragraph in any other way, so it is fairly safe to set this to a large value. TEX
accumulates badness when \emergencystretch is used (Knuth, 1989), so it’s
pretty rare that a paragraph that requires any \emergencystretch will actually
be used on the page.

Plain TEX/OpTEX \lwcemergencystretch=(dimension)
KTEX \lwcsetup{emergencystretch=(dimension)}
ConTEXt \setuplwc[emergencystretch=(dimension)]

9.5. Penalties

You can also manually adjust the penalties that TEX assigns to widows and
orphans. Usually, the defaults are fine, but there are a few circumstances where
you may want to change them.
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Plain TeX/OpTEX \widowpenalty=(integer
\clubpenalty=(integer
\brokenpenalty=(integer

( )

( )

( )

ITEX  \lwcsetup{ widowpenalty=(integer)}
\lwcsetup{orphanpenalty=(integer)}
\lwcsetup{brokenpenalty=(integer)}

( )

( )

( )

ConTEXt \setuplwc[ widowpenalty=(integer)]
\setuplwc [orphanpenalty=(integer)]
\setuplwc [brokenpenalty=(integer)]

The value of these penalties determines how much TEX should attempt to
stretch glue before passing the widow or orphan to lua-widow-control. If you set
the values to 1 (default), TEX will stretch nothing and immediately trigger lua-
widow-control; if you set the values to 10000, TEX will stretch infinitely and lua-
widow-control will never be triggered. If you set the value to some intermediate
number, TEX will first attempt to stretch some glue to remove the widow or
orphan; only if it fails will lua-widow-control come in and lengthen a paragraph.
As a special case, if you set the values to 0, both TEX and lua-widow-control will
completely ignore the widow or orphan.

lua-widow-control will pick up on the values of \widowpenalty, \clubpenalty,
and \brokenpenalty regardless of how you set them, so the use of these dedicated
keys is entirely optional.

9.6. \nobreak behaviour
When lua-widow-control encounters an orphan, it removes it by moving the
orphaned line to the next page. The majority of the time, this is an appropriate
solution. However, if the orphan is immediately preceded by a section heading (or
\nobreak/\penalty 10000), lua-widow-control would naively separate a section
heading from the paragraph that follows. This is almost always undesirable, so
lua-widow-control provides some options to configure this.
Plain TEX/OpTEX \lwcnobreak{(value)}
KTEX  \lwcsetup{nobreak=(value)}
ConTEXt \setuplwc[nobreak=(value)]
The default value, keep, keeps the section heading with the orphan by moving
both to the next page. The advantage to this option is that it removes the orphan
and retains any \nobreaks; the disadvantage is that moving the section heading

can create a large blank space at the end of the page. The value split splits up
the section heading and the orphan by moving the orphan to the next page while
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keep split warn

Heading
Heading The very first line
Heading The very first line || text text text text

The very first line text text text text last line.
text text text text last line.

Figure 3: A visual comparison of the nobreak option values.

leaving the heading behind. This is usually a bad idea, but exists for the sake of
flexibility. The value warn causes lua-widow-control to give up on the page and
do nothing, leaving an orphaned line. lua-widow-control warns the user so that
they can manually remove the orphan.

See Figure 3 for a visual reference.

9.7. Maximum cost

lua-widow-control ranks each paragraph on the page by how much it would “cost”
to lengthen that paragraph. By default, lua-widow-control selects the paragraph
on the page with the lowest cost; however, you can configure it to only select
paragraphs below a selected cost.

If there aren’t any paragraphs below the set threshold, then lua-widow-control
won’t remove the widow or orphan and will instead issue a warning.

Plain TeX/OpTEX \lwcmaxcost=(integer)
DTEX  \lwcsetup{max-cost=(integer)}
ConTEXt  \setuplwc[maxcost=(integer)]

Based on my testing, max-cost values less than 1000 cause completely imper-
ceptible changes in interword spacing; values less than 5000 are only noticeable
if you are specifically trying to pick out the expanded paragraph on the page;
values less than 15000 are typically acceptable; and larger values may become
distracting. lua-widow-control defaults to an infinite max-cost, although the
“strict” and “balanced” modes sets the values to 5000 and 10 000, respectively.

9.8. Draft mode
lua-widow-control has a “draft mode” which shows how lua-widow-control processes

pages.
Plain TEX/OpTEX \lwcdraft 1
KTEX  \lwcsetup{draft}
ConTEXt \setuplwc[draft=start]
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The draft mode has two main features:

First, it colours lines in the document according to their status. Any remaining
widows and orphans will be coloured red, any expanded paragraphs will be
coloured green, and any lines moved to the next page will be coloured blue.

Second, this draft mode shows the paragraph costs at the end of each para-
graph, in the margin.

This draft mode leads to a neat trick: if you don’t quite trust lua-widow-control,
or you're writing a document whose final version will need to be compilable by
both pdfIATEX and Lual&TEX, you can load the package with:

\usepackage [draft, disable]{lua-widow-control}

This way, all the widows and orphans will be coloured red and listed in your
log file. When you go through the document to try and manually remove the
widows and orphans—whether through the \looseness trick or by rewriting
certain lines—you can easily find the best paragraphs to modify by looking at
the paragraph costs in the margins. If you're less cautious, you can compile your
document with lua-widow-control enabled as normal and inspect all the green
paragraphs to see if they look acceptable to you.

You can also toggle the paragraph colouring and the cost displays individually:

Plain TEX/OpTEX \lwcshowcosts 1
\lwcshowcolours 0

ITEX  \lwcsetup{showcosts=true}
\lwcsetup{showcolours=false}

ConTEXt \setuplwc[showcosts=start]
\setuplwc [showcolours=stop]

10. Presets

As you can see, lua-widow-control provides quite a few options. Luckily, there are
a few presets that you can use to set multiple options at once. These presets are
a good starting point for most documents, and you can always manually override
individual options.

These presets are only available for IXTEX and ConTEXt.

WTEX  \lwcsetup{(preset)}
ConTEXt \setuplwc [(preset)]

10.1. default
If you use lua-widow-control without any options, it defaults to this preset. In
default mode, lua-widow-control takes all possible measures to remove widows
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and orphans and will not attempt to stretch any vertical glue. This usually
removes > 95% of all possible widows and orphans. The catch here is that this
mode is quite aggressive, so it often leaves behind some fairly “spacey” paragraphs.

This mode is good if you want to remove (nearly) all widows and orphans
from your document, without fine-tuning the results.

10.2. strict

lua-widow-control also offers a strict mode. This greatly restricts lua-widow-
control’s tolerance and makes it so that it will only lengthen paragraphs where
the change will be imperceptible.

The caveat with strict mode is that—depending on the document— lua-widow-
control will be able to remove less than a third of the widows and orphans. For
the widows and orphans that can’t be automatically removed, a warning will
be printed to your terminal and log file so that a human can manually fix the
situation.

This mode is good if you want the best possible typesetting and are willing
to do some manual editing.

10.3. balanced
Balanced mode sits somewhere between default mode and strict mode. This mode
first lets TEX stretch a little glue to remove the widow or orphan; only if that fails
will it then trigger lua-widow-control. Even then, the maximum paragraph cost is
capped. Here, lua-widow-control can usually remove 90% of a document’s potential
widows and orphans, and it does so while making a minimal visual impact.
This mode is recommended for most users who care about their document’s
typography. This mode is not the default since it doesn’t remove all widows and
orphans: it still requires a little manual intervention.

11. Compatibility

The lua-widow-control implementation is almost entirely in Lua, with only a
minimal TEX footprint. It doesn’t modify the output routine or \everypar and
it doesn’t insert any whatsits. This means that it should be compatible with
nearly any TEX package, class, and format. Most changes that lua-widow-control
makes are not observable on the TEX side.

However, on the Lua side, lua-widow-control modifies much of a page’s internal
structure. This should not affect any TEX code; however, it may surprise Lua
code that modifies or depends on the page’s low-level structure. This does not
affect Plain TEX or KTEX where even most Lua-based packages don’t depend on
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Table 2: lua-widow-control options set by each mode.

Option default balanced strict
max-cost o0 10000 5000
emergencystretch 3em lem Opt
nobreak keep keep warn
widowpenalty 1 500 1
orphanpenalty 1 500 1
brokenpenalty 1 500 1

the node list structure. ConTEXt does depend on this internal node structure;
however, I have carefully tested the package to ensure that this causes no issues.

Finally, keep in mind that adding lua-widow-control to a document will almost
certainly change its page break locations.

11.1. Formats
lua-widow-control runs on all known LuaTgX-based formats: Plain LuaTgX,
Lual&TEX, ConTEXt Mkiv, and OpTEX. Unless otherwise documented, all fea-
tures should work equally well in all formats.

lua-widow-control is also fully-compatible with the LuaMetaTEX-based for-
mats: ConTEXt MkxL/LMTX, LuaMetal&ATEX, and LuaMetaPlain (Kriiger, 2022).
ConTEXt MkxXL works equally well as ConTEXt Mkiv and LualATEX; however,
LuaMetalATEX and LuaMetaPlain support is still quite early. All features should
work, although there are still a few minor bugs.

All told, lua-widow-control supports 7 different format/engine combinations.

11.2. Columns

Since TEX and the formats implement column breaking and page breaking through

the same internal mechanisms, lua-widow-control removes widows and orphans

between columns just as it does with widows and orphans between pages.
lua-widow-control is known to work with the IATEX class option twocolumn and

the two-column output routine from Chapter 23 of The TgXbook (Knuth, 2021).

11.3. Performance
lua-widow-control runs entirely in a single pass, without depending on any .aux
files or the like. Thus, it shouldn’t meaningfully increase compile times. Although
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lua-widow-control internally breaks each paragraph twice, modern computers break

paragraphs near-instantaneously, so you are not likely to notice any slowdown.
lua-widow-control has been carefully tested to ensure that there are no memory

leaks, so lua-widow-control can now easily compile documents > 10000 pages long.

11.4. e-TgX penalties

Knuth’s original TEX has three basic line penalties: \interlinepenalty, which is
inserted between all lines; \clubpenalty, which is inserted after the first line; and
\widowpenalty, which is inserted before the last line. The e-TEX extensions (The
NTS Team, 1998) generalize these commands with a syntax similar to \parshape:
with \widowpenalties you can set the penalty between the last, second last,
and nth last lines of a paragraph; \interlinepenalties and \clubpenalties
behave similarly.

The lua-widow-control package makes no explicit attempts to support these
new -penalties commands. Specifically, if you give a line a penalty that matches
either \widowpenalty or \clubpenalty, lua-widow-control will treat the lines
exactly as it would a widow or orphan. So while these commands won’t break
lua-widow-control, they are likely to lead to some unexpected behaviour.

12. Short last lines

When lengthening a paragraph with \looseness, it is common advice to insert
ties (~) between the last few words of the paragraph to avoid overly-short last lines
(Knuth, 2021). lua-widow-control does this automatically, but instead of using
ties or \hboxes, it uses the \parfillskip parameter (Knuth, 2021; Wermuth,
2018; Olsdk, 1997). When lengthening a paragraph (and only when lengthening
a paragraph—remember, lua-widow-control doesn’t interfere with TEX’s output
unless it detects a widow or orphan), lua-widow-control sets \parfillskip to
0.75\hsize plus 0.05\hsize minus 0.75\hsize. This normally makes the
last line of a paragraph be at least 20% of the overall paragraph’s width, thus
preventing ultra-short lines.

13. How it works

lua-widow-control uses a fairly simple algorithm to eliminate widows and orphans,
but there are a few subtleties.

13.1. Setup

lua-widow-control sets the \clubpenalty, \widowpenalty, and \brokenpenalty
parameters to sentinel values of 1. This will signal to lua-widow-control when a
widow or orphan occurs, yet it is small enough that it won’t stretch any glue.
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lua-widow-control also enables LuaTEX’s microtypographic extensions (Thanh,
2001). This isn’t strictly necessary; however, it significantly increases the number
of paragraphs that can be acceptably “loosened”.

That is all that happens on the TEX end. The rest of lua-widow-control is
pure Lua.

13.2. Paragraph breaking
First, lua-widow-control hooks into the paragraph breaking process, before any
output routines or page breaking.

Before a paragraph is broken by TEX, lua-widow-control grabs the unbroken
paragraph. Then lua-widow-control breaks the paragraph one line longer than
its natural length and stores it for later. It does this in the background, without
interfering with how TEX breaks paragraphs into their natural length.

After TEX has broken its paragraph into its natural length, lua-widow-control
appears again. Before the broken paragraph is added to the main vertical list,
lua-widow-control “tags” the first and last nodes of the paragraph using a LuaTgX
attribute. These attributes associate the previously-saved lengthened paragraph
with the naturally-typeset paragraph on the page.

13.3. Page breaking
lua-widow-control intercepts \box255 (the \vbox output by TEX) immediately
before the output routine runs, after all the paragraphs have been typeset.

First, lua-widow-control looks at the \outputpenalty of the page or column.
If the page was broken at a widow or orphan, the \outputpenalty will be equal
to either the \widowpenalty or the \clubpenalty. If the \outputpenalty does
not indicate a widow or orphan, lua-widow-control will stop and return \box255
unmodified to the output routine, and TEX continues as normal.

Otherwise, we assume that we have a widow or orphan on the page, meaning
that we should lengthen the page by 1 line. We iterate through the list of saved
paragraphs to find the lengthened paragraph with the least cost. After we've
selected a good paragraph, we traverse through the page to find the original ver-
sion of this paragraph—the one that unmodified TEX originally typeset. Having
found the original paragraph, we splice in the lengthened paragraph in place of
the original.

Since the page is now 1 line longer than it was before, we pull the last line off
the page to bring it back to its original length, and place that line onto the top
of TEX’s “recent contributions” list. When the next page begins, this line will be
inserted before all other paragraphs, right at the top. Now, we can return the
new, widow-free page (updated \box255) to the output routine, which proceeds
as normal.
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13.4. Footnotes

Earlier versions of lua-widow-control completely ignored inserts. This meant
that if a moved line had associated footnotes, lua-widow-control would move the
“footnote mark” but not the associated “footnote text”. lua-widow-control now
handles footnotes correctly through the mechanism detailed in the next section.

13.4.1. Inserts

Before we go into the details of how lua-widow-control handles footnotes, we
need to look at what footnotes actually are to TEX. Every \footnote command
ultimately expands to something like \insert(class){{content)}, where (class)
is an insertion class number, defined as \footins in this case (in Plain TgX and
IMTEX). Inserts can be found in horizontal mode (footnotes) or in vertical mode
(\topins in Plain TgX and floats in IATEX), but they cannot be inside boxes.
Each of these insert types is assigned a different class number, but the mechanism
is otherwise identical. lua-widow-control treats all inserts identically, although
it safely ignores vertical mode inserts since they are only ever found between
paragraphs.

But what does \insert do exactly? When TEX sees an \insert primitive
in horizontal mode (when typesetting a paragraph), it does two things: first,
it processes the insert’s content and saves it invisibly just below the current
line. Second, it effectively adds the insert content’s height to the height of
the material on the current page. Also, for the first insert on a page, the
glue in \skip(class) is added to the current height. All this is done to ensure
that there is sufficient room for the insert on the page whenever the line is
output onto the page.

If there is absolutely no way to make the insert fit on the page—say, if you
placed an entire paragraph in a footnote on the last line of a page—then TEX
will begrudgingly “split” the insert, placing the first part on the current page and
“holding over” the second part until the next page.

There are some other TEXnicalities involving \count(class) and \dimen(class),
but they mostly don’t affect lua-widow-control. See Chapter 15 in The TEXbook
or another reference for all the details.

After TEX has chosen the breakpoints for a paragraph, it adds the chosen
lines one by one to the current page. Whenever the accumulated page height is
“close enough” to the target page height (normally \vsize) the \output token
list (often called the “output routine”) is expanded.

But before \output is called, TEX goes through the page contents and moves
the contents of any saved inserts into \vboxes corresponding to the inserts’ classes,
namely \box(class), so \output can work with them.

And that’s pretty much it on the engine side. Actually placing the inserts on
the page is reserved for the output routine, which is defined by the format. This
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too is a complicated process, although thankfully not one that lua-widow-control
needs to worry about.

13.4.2. LuaMetaTEX
The LuaMetaTEX engine treats inserts slightly differently than traditional TEX
engines. The first major difference is that insertions have dedicated regis-
ters; so instead of \box(class), LuaMetaTEX has \insertbox(class); instead
of \count(class), LuaMetaTEX has \insertmultiplier({class); etc. The second
major difference is that LuaMetaTEX will pick up inserts that are inside of boxes,
meaning that placing footnotes in things like tables or frames should mostly just
work as expected.

There are also a few new parameters and other minor changes, but the overall
mechanism is still quite similar to traditional TEX.

13.4.3. Paragraph breaking

As stated in the original article (Chernoff, 2022), lua-widow-control intercepts
TEX’s output immediately before the output routine. However, this is after all
the inserts on the page have been processed and boxed. This is a bit of a problem
because if we move a line to the next page, we need to move the associated insert;
however, the insert is already gone.

To solve this problem, immediately after TEX has naturally broken a paragraph,
lua-widow-control copies and stores all its inserts. Then, lua-widow-control tags
the first element of each line (usually a glyph) with a LuaTgX attribute that
contains the indices for the first and last associated insert. lua-widow-control also
tags each line inside the insert’s content with its corresponding index so that it
can be found later.

13.4.4. Page breaking
Here, we follow the same algorithm as in the original article (Chernoff, 2022).
However, when we move the last line of the page to the next page, we first need
to inspect the line to see if any of its contents have been marked with an insert
index. If so, we need to move the corresponding insert to the next page. To do
so, we unpack the attributes value to get all the inserts associated with this line.
Using the stored insert indices and class, we can iterate through \box(class)
and delete any lines that match one of the current line’s indices. We also need to
iterate through the internal TEX box hold_head —the box that holds any inserts
split onto the next page—and delete any matching lines. We can safely delete
any of these lines since they are still stored in the original \insert nodes that
we copied earlier.
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Now, we can retrieve all of our previously-stored inserts and add them to the
next page, immediately after the moved line. Then, when TEX builds that page,
it will find these inserts and move their contents to the appropriate boxes

14. Choosing the “best” paragraph

As we discussed previously, lua-widow-control lengthens the paragraph with the
lowest cost. However, assigning a cost to each paragraph is not quite as simple
as it sounds. Before we look at how lua-widow-control assigns costs, let’s look at
how TEX scores paragraphs when breaking them naturally.

14.1. How TEX scores paragraphs

All glue in TEX has a certain natural size: the size that it would be in an ideal
scenario. However, most glue also has stretch and shrink components so that
the glue can change in size to adapt to its surroundings. For each line, TEX
individually sums the total stretch/shrink for the line and the stretch/shrink that
was actually used. We define the stretch/shrink ratio r as the quotient of the
stretch/shrink used and the stretch/shrink available. Then the badness b of a
line is approximately defined as

b = 100r3.

This is the badness referenced in the commonly-seen Underfull \hbox (badness
1234) warnings that TEX produces.

TEX calculates the badness for each line individually; however, we also need
to assess the paragraph as a whole. To do so, TEX defines the demerits for a
whole paragraph d as approximately® the sum of the squared badnesses for each
line. The natural paragraph that TEX breaks is the one that minimizes d.

One important thing to realize is that demerits grow incredibly fast: demerits
are proportional to the sizth power of glue stretch. This means that you can expect
to see extremely large demerit values, even for a relatively “good” paragraph.

14.2. Possible cost functions
Now, let’s return to how lua-widow-control assigns costs to each paragraph. This
is surprisingly more complicated than it sounds, so we’ll go through a few possible
cost functions first.

Here, we use c¢ for the cost of a paragraph, d for the total demerits, and [ for
the number of lines (\prevgraf).

5We ignore any additional demerits or penalties that TEX may add.
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14.2.1. The original implementation
The original implementation of lua-widow-control used the simple cost function

c=d.

This cost function works reasonably well, but has one major issue: it doesn’t take
into account the number of lines in the paragraph. The demerits for a paragraph
is the sum of the demerits for each line. This means this cost function will prefer
using shorter paragraphs since they tend to have fewer demerits. However, long
paragraphs tend to have much more available glue stretch, so this strategy can
lead to suboptimal solutions.

14.2.2. Scaling by the number of lines
Once I realized this issue, I tried correcting it by dividing by the number of lines
in the paragraph to get the average demerits instead of the total demerits:
_d

‘T
This works better than the previous function, but still has an issue. If we have a
fairly bad ten-line paragraph with total demerits 10d and an almost-equally bad
two-line paragraph with total demerits 2d + 1, then by this cost function, the
ten-line paragraph will have a lower cost and will be chosen. This means that
our page now has ten bad lines instead of two bad lines, which is not ideal.

14.2.3. Current implementation

Our first cost function, ¢ = dI°, doesn’t consider the number of lines at all,
while our second cost function, ¢ = dI~!, considers the number of lines too
much. Splitting the difference between the two functions, we get the current
implementation:

d
Vi

This solves the issue with the previous function, but it adds a new issue: given
a short paragraph with a large number of demerits per line and a long paragraph
with fairly few average demerits per line, this function will often choose the
shorter line. Although this sounds bad, in practice it gives much better results
since very bad short paragraphs are much less noticeable than slightly bad long
paragraphs.

Of course, this new function may still not be quite perfect. lua-widow-control
uses the lwc.paragraph_cost(demerits, lines) Lua function to calculate a
paragraph’s cost; if you want, you can redefine this function to anything that you
want.

CcC =
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Figure 4: Histogram of natural paragraph lengths in the sample text.

15. Quantitative analysis

Let’s look at some statistics for lua-widow-control. For testing, I downloaded the
top ten books on Project Gutenberg,® converted them to IXTEX using pandoc,
concatenated them into a single article file, and compiled twice. This gives us
a PDF with 1381 pages, 15692 paragraphs, 61865 lines, and 399 widows and
orphans (if they aren’t removed).

This is a fairly challenging test: almost every third page has a widow or orphan,
over half of the paragraphs have two lines or fewer, and the text block is set to
the fairly wide article defaults. An average document is much less challenging for
lua-widow-control; so we can consider this to be a worst-case scenario.

15.1. Widows and orphans removed

When we run ITEX with its default settings on the file, 179 (47%) of the widows
and orphans are removed. When we add lua-widow-control with default settings,
we remove 392 (98%). Switching to strict mode, we can only remove 52 (13%) of
the widows and orphans. In balanced mode, we remove 348 (87%). See Figure 5
for a visual comparison.

SFrankenstein, Pride and Prejudice, Alice’s Adventures in Wonderland, The Great Gatsby,
The Adventures of Sherlock Holmes, Simple Sabotage Field Manual, A Tale of Two Cities, The
Picture of Dorian Gray, Moby Dick, and A Doll’s House.
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Figure 5: The number of widows and orphans removed by each method.

15.2. Paragraph costs
The last section showed us that lua-widow-control is quite effective at removing
widows and orphans, so now let’s look at the paragraphs that lua-widow-control
expands. As TEX processes a document, lua-widow-control is recording the costs
for the naturally-broken and expanded versions of each paragraph in the document.
Costs don’t mean that much on their own, but a lower cost is always better.
As you can see in Figure 6, the lengthened paragraphs tend to have much
higher costs than the naturally-broken paragraphs. This is not surprising, since
(as we’ve seen) a paragraph’s demerits scale with the sixth power of glue stretch,
so even a small amount of glue stretch can cause a huge increase in demerits.
The empty space on the left of the “long” line is from the paragraphs that
lua-widow-control was unable to lengthen at any cost. LuaTgX assigns these
paragraphs zero demerits, so they disappear on a logarithmic plot.

15.3. Lengthening vs. shortening paragraphs

Figure 7 shows the number of paragraphs that lua-widow-control could potentially
stretch or shrink. The one-line paragraphs are broken out separately since this
test sample has an anomalous number of them. Otherwise, we can see that lua-
widow-control is capable of stretching the majority of paragraphs.
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Figure 6: Paragraph costs by percentile rank for naturally-broken and one-line
lengthened paragraphs.

We can also see that of non-single-line paragraphs, only about 8% of para-
graphs can only be shrunk (the last segment of Figure 7), and this is in a document
where 13% of paragraphs have at least eight lines. Most documents rarely have
such long paragraphs, and it is these long paragraphs that are the easiest to shrink.

Because of this, lua-widow-control doesn’t even attempt to shrink paragraphs;
it only stretches them.

16. Known issues

lua-widow-control is quite stable these days. At this point, all known bugs have
been resolved; some bugs certainly still remain, but I'd feel quite confident
using lua-widow-control in your everyday documents. There are, however, some
fundamental limitations due to how lua-widow-control operates:

e When a three-line paragraph is at the end of a page forming a widow, lua-
widow-control will remove the widow; however, it will leave an orphan. This
issue is inherent to any process that removes widows through paragraph
expansion and is thus unavoidable. Orphans are considered to be better
than widows (Bringhurst, 2004), so this is still an improvement.

¢ Sometimes a widow or orphan cannot be eliminated because no paragraph
has enough stretch. Sometimes this can be remediated by increasing lua-
widow-control’s \emergencystretch; however, some pages just don’t have
any suitable paragraph.
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Figure 7: The number of paragraphs in the test sample that (respectively) have
exactly one line, cannot be stretched or shrunk, can be only stretched by one line,
can be either stretched or shrunk, and can be only shrunk.

Long paragraphs with short words tend to be stretchier than short para-
graphs with long words since these long paragraphs have more interword
glue. Narrow columns also stretch more easily than wide columns since you
need to expand a paragraph by less to make a new line.

lua-widow-control only attempts to expand paragraphs on a page with a
widow or orphan. A global system like in “A general framework for globally
optimized pagination” (Mittelbach, 2018a) would solve this; however, this
is both NP-complete (Plass, 1981) and impossible to solve in a single pass.
Very rarely would such a system remove widows or orphans that lua-widow-
control cannot.

lua-widow-control won’t properly move footnotes if there are multiple differ-
ent “classes” of inserts on the same line. To the best of my knowledge, this
shouldn’t happen in any real-world documents. If this happens to be an issue
for you, please let me know; this problem is relatively easy to fix, although
it will add considerable complexity for what I think isn’t a real issue.

17. Conclusion

All this probably makes lua-widow-control look quite complicated, and this is true
to some extent. However, this complexity is hidden from the end user: as stated at
the outset, most users merely need to place \usepackage{lua-widow-control}
in their IXTEX document preamble, and lua-widow-control will remove all the
troublesome widows and orphans, without needing any manual intervention.

Should you have any issues, questions, or suggestions for lua-widow-control,

please visit the project’s GitHub page: https://github.com/gucci-on-fleek-
-lua-widow-control. Any feedback is greatly appreciated!
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Automatické odstranovani vdov a sirotki pomoci balicku
lua-widow-control

Bali¢ek lua-widow-control pro LuaTEX/LualdTEX /ConTEXt/OpTEX odstraruje
vdovy a sirotky bez dalsiho zdsahu uzivatele. Vyuziva pritom silu LuaTEXu a
pritom nenatahuje zadné vertikdlni mezery a ani nezkracuje stranky nebo sloupce.
Namisto toho balicek automaticky prodluzuje néktery z odstavca na té strance
nebo sloupci, kde by se vdova nebo sirotek vyskytli.

Pro pouziti balicku postaci vétsiné uzivateli IATEXu uvést v preambuli do-
kumentu \usepackage{lua-widow-control}. Zadné dalsi zmény v dokumentu
nejsou zapotiebi.

Klicova slova: LuaTgX, vdova, sirotek

Max Chernoff, mseven at telus dot net
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Mélo by to fungovat XII

‘l PETER WILSON I

Clanek ukazuje nékolik zptisobt, jak lze v BTEXu vytvofit rdmedek kolem textu,
pri¢emz uvnitt rdmecku je mozné provést strankovy zlom. Jsou popsdna makra
z balicku framed a také je ukézano, jak je mozné na zakladé tohoto balicku
vytvorit vlastni ramecky.

Klicova slova: Ramecky, balicek framed, INTEX

Fame is no plant that grows on mortal soil,
Nor in the glistering foil
Set off to the world, nor in broad rumour lies:
But lives and spreads aloft by those pure eyes
And perfect witness of all-judging Jove;
As he pronounces lastly on each deed,
Of so much fame in heaven expect thy meed.
Lycidas, Elegy on a Friend drowned
in the Irish Channel, 1637
JOHN MILTON

Cilem tohoto seridlu je ukazat ctenari kratké kousky kodu, které mohou vytesit
nékteré z jeho problému. Doufam, Ze situaci jesté vice nezkomplikuji v disledku
mych chyb. Opravy, poznamky a navrhy na zmény budou vzdy vitany.

I wuz framed!
Tradi¢ni obhajoba zloc¢ince

1. Ramecky

Casto na comp.text.tex padaji dotazy, jak lze kolem textu umistit rdmecek
nebo jak podbarvit néjaky blok textu. Tyto problémy ¢astecné resi makro \fbox,
které vlozi svlij obsah do , nebo makro \colorbox z balicku color nebo
xcolor, které sviij obsah 'podbarvi . Tato makra vSak neumoznuji uvnitt ramecku
provést strankovy zlom.! Nékdy vSak potfebujeme zardmovat text, ktery bude
strdnkovy zlom obsahovat. V tom piipadé lze pouzit baliek framed [2] Donalda
Arseneaua. Tento bali¢ek definuje ¢tyTi prostiedi, kterd si postupné ukazeme.

Z anglického originalu Glisterings [1] ptelozil Jan Sustek.
ITato makra pracuji v horizontdlnim médu, kde svij argument nejdfive uzaviou do \hboxu.
Proto v nich nenf mozné provést rddkovy ani strankovy zlom. (pozn. prekl.)
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Prostiedi framed z balicku framed vlozi sviij obsah do ramecku. Na rozdil
od jinych podobnych maker a prostredi, toto prostredi umoznuje uvnitr
ramecku provést strankovy zlom.?

Dalsim prostiedim je shaded. Toto prostredi podbarvi sviij obsah, pricemz
opét v ném umoznuje provést strankovy zlom. Pred pouzitim prostredi je nutné
nadefinovat barvu shadecolor. V této ukéazce jsem pouzil barvu

1 \definecolor{shadecolor}{gray}{0.8}

Makro \definecolor je definovano v balicku color nebo xcolor.

Prostiedi snugshade je podobné jako prostiedi shaded. Také podbarvi sviij
obsah a je mozné v ném provést strankovy zlom. V této ukazce jsem pouzil barvu

> \definecolor{shadecolor}{gray}{0.9}

Rozdil je ten, ze v prostfedi snugshade podbarveni presahuje okraj textu jen
o mélo.?

Prostiedi leftbar vlozi nalevo od svého obsahu svislou ¢aru. Jako vSechny
tTi pfedchozi prostiedi, i toto umoznuje uvniti svého obsahu provést strankovy
zlom.

Balicek framed miize byt uzitecny i v pripadé, kdy vime, ze ke strankovému
zlomu nemuze dojit. Tyka se to napriiklad prostfedi figure, kde mtzeme chtit
obrézek zaramovat, abychom jej opticky vice odlisili od okolniho textu. Obrazek 1
jsme vytvorili pomoci nasledujictho kédu.

3 \begin{figure}

4+ \begin{framed}

5 \centering

6 zaramovany obrazek

7 \end{framed}

s \caption{Ukézka zaramovaného obrazku}
o \label{obri}

10 \end{figure}

Podobné mtizeme zaramovat obrazek 2 véetné popisku.

11 \begin{figure}
12 \begin{framed}

2Jak jisté ¢tenaii pochopili, toto prostiedi pracuje ve vertikilnim médu. (pozn. prekl.)
3Konkrétné lze tento piesah nastavit v registru \fboxsep podobné jako na fadku 30.
(pozn. prekl.)
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obrazek

Obrazek 1: Ukéazka zardmovaného obrazku

obrazek

Obrazek 2: Ukédzka zaramovaného obrazku véetné popisku

13 \centering
14 obrazek
15 \caption{Ukazka zardmovaného obrazku véetné& popisku}

16 \label{obr2}
17 \end{framed}
1s \end{figure}

Jestlize by uplny ramecek kolem obrazku byl prilis vyrazny, mizeme pouzit
namisto rdmecku pouze vodorovné linky. K tomu nepotfebujeme zadny balicek.
Aby byl piiklad ndzornéjsi, pouzil jsem v obrazku 3 velmi tlusté linky.

19 \begin{figure}

20 \centering

21 \rule{\linewidth}{2pt}

22 obrazek

23 \vspace{0.5\baselineskip}

22 \hrule

25 \caption{Ukézka obrazku s~vodorovnjmi linkami}
26 \label{obr3}

27 \rule{\linewidth}{2pt}

2s \end{figure}

Za urcitych okolnosti muze byt lepsi variantou obrazek podbarvit. K tomu
pouzijeme prostredi snugshade z balicku framed.

20 \begin{figure}

so  \setlength{\fboxsep}{Omm}

s1 \begin{snugshade}

32 \vspace{0.5\baselineskip}

33 \centering
34 obrazek
35 \caption{Ukézka podbarveného obrazku vetné popisku}

36 \label{obr4}
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obrazek

Obrazek 3: Ukazka obrazku s vodorovnymi linkami

obrazek

Obréazek 4: Ukéazka podbarveného obriazku véetné popisku

a7 \vspace{0.5\baselineskip}
ss  \end{snugshade}
3o \end{figure}

Ne vSechny objekty je mozné zapouzdiit do nékterého prostiedi z balicku
framed. Konkrétné pri pouziti plovoucich objekt, poznamek pod ¢arou, poznamek
v okraji nebo znacek \mark uvniti nékterého z téchto prostredi se tyto objekty
ztrati. Dale balicek framed také nespolupracuje s balickem multicol nebo s jinymi
makry pouzivanymi pro sloupcovou sazbu. V nékteré budouci verzi balicku mozné
budou tyto problémy vyTeseny.

Pomoci balicku framed si muzeme vytvorit vlastni prostfedi, v némz muze
nastat strankovy zlom. K tomu vyuZijeme prostfedi* MakeFramed a nadefinujeme
makro \FrameCommand, které prislusny ,ramecek“ vykresli. Prostfedi MakeFramed
ma jeden argument, v némz je mozné nastavit sitku sazby \hsize a definovat,
jakym zplsobem se za vysidzenym rameckem pripadnd nova nastaveni vrati
zpét. Balicek pro tyto ucely definuje makro \FrameRestore, které je jednodussi
variantou vnitintho I¥TEXového makra \@parboxrestore. V délkovém registru
\width je uloZena sifka celého ramecku. Vse si ukdzeme pozdéji. Ale pojdme od
zacatku.

Réamecek prostredi framed je definovan pomoci makra \fbox nasledovné.

10 \providecommand{\FrameCommand}{%

a1 \setlength{\fboxrule}{\FrameRule},
12 \setlength{\fboxsep}{\FrameSep}

43 \fbox}

Délkové registry \FrameRule a \FrameSep jsou zavedeny v balicku a urcuji
tloustku ¢ary a mezeru na okraji raimecku. Samotné prostiedi framed pak
vyuzivd makro \MakeFramed.

4Namisto pouziti maker \begin{MakeFramed} a \end{MakeFramed} muiZeme piimo pouzit
makra \MakeFramed a \endMakeFramed, coz ostatné sdm autor déle v textu dél4. (pozn. prekl.)
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14 \newenvironment{framed}{%

45 \MakeFramed {\advance\hsize-\width
16 \FrameRestore}}%

47 {\endMakeFramed}

Zbyvajici tfi prostTedi jsou definovana podobné. Jako rdmovaci makro pouzivaji
\colorbox nebo \vrule.

18 \newenvironment{shaded}{%

19 \def\FrameCommand{\fboxsep=\FrameSep
50 \colorbox{shadecolor}}’

51 \MakeFramed {\FrameRestorel}}/

s2 {\endMakeFramed}

53 \newenvironment{snugshade}{%

54 \def \FrameCommand{%

55 \colorbox{shadecolor}}’

56 \MakeFramed {\FrameRestore\@setminipage}}%
57 {\par\unskip\endMakeFramed}

ss \newenvironment{leftbar}{%

59 \def\FrameCommand{\vrule width 3pt
60 \hspace{10pt}}/
61 \MakeFramed {\advance\hsize-\width \FrameRestore}}/

62 {\endMakeFramed}

Povsimnéte si, ze uvnitt prostfedi framed a leftbar je sazba zizena. Naopak
u prostiedi shaded a snugshade se sitka sazby neméni.

Tyger, tyger, burning bright
In the forests of the night,
What immortal hand or eye
Could frame thy fearful symmetry?
Songs of Experience
WILLIAM BLAKE
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2. Definice vlastnich ramecku

V nékterych piipadech je celkem snadné nadefinovat si své vlastni radmovaci pro-
stfedi zalozené na balicku framed, avsak vét$inou to chce trochu experimentovani.

Prostfedi narrowframe zazi sazbu textu na danou sitku, text
zaramuje a ramecek vycentruje.

63 \newenvironment{narrowframe}[1] [0.8\hsize]{%
64 \MakeFramed{\setlength{\hsize}{#1}

65 \FrameRestore}}%

66 {\endMakeFramed}

Prostredi mizeme pouzit bud primo
67 \begin{narrowframe} ... \end{narrowframe}

nebo s jednim nepovinnym parametrem udavajicim sitku sazby,
napriklad

6s \begin{narrowframe}[10cm] ... \end{narrowframe}

V této ukdzce je pouzito implicitni nastaveni, kdy je sitka sazby
uvniti rdmecku rovna 80 % S§itky sazby v okoli rdmecku.

\

4 Mutzeme vyzkouset také hladsi ramecky. Prostfedi roundedframe vytvori
zaobleny ramecek. K tomu potfebuje bali¢ek fancybox® a jeho makro \ovalbox.
V definici prostiedi samoziejmé muzeme parametry nastavit dle libosti, pti-
padné pouzit jind makra z tohoto balicku k vytvoreni jinych rdmeckia.

60 \newenvironment{roundedframe}{%

70 \def\FrameCommand{’
71 \cornersize*{20pt1}%
72 \setlength{\fboxsep}{5ptl}V
73 \ovalboxl}Y
74 \MakeFramed{\advance\hsize-\width
75 \FrameRestorel}}
76 {\endMakeFramed}
\_ J

Cas od Casu se na comp.text.tex vyskytne pozadavek na vytvoreni graficky
oddéleného ¢islovaného prostiedi. Robert Nyqvist [3] v jedné z odpovédi poskytl
nasledujici kéd zalozeny na balicku framed.

5Jak se ukézalo pfi sazbé tohoto ¢lanku, neni bali¢ek fancybox kompatibilni s balickem
fancyvrb. Oba balicky definuji prostfedi Verbatim, kazdy vsak jinak. (pozn. red.)
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77 \makeatletter

7s \definecolor{rulecolor}{gray}{0.65}

79 \newcounter{ruledexample}

so \newlength{\releftgap}

s1 \setlength{\releftgap}t{4pt}

s2 \newlength{\rerightgap}

s3 \setlength{\rerightgap}{lem}

s+ \newlength{\rerule}

ss \setlength{\rerule}{1.25pt}

ss \newlength{\Eheight}

s7 \newenvironment{ruledexample}[1] [P¥iklad]{%
88 \settoheight{\Eheight}{\textbf{#1}}/
89 \addtolength{\Eheight}{-\rerulel}y

90 \def\FrameCommand{\hspace{-\releftgap}’%
o1 {\color{rulecolor}’

92 \vrule width \rerulel’

03 \hspace{\releftgap}\hspace{-\rerule}}
04 \MakeFramed{\advance\hsize-\widthl}%

95 \refstepcounter{ruledexamplel,

%6 \makebox [0pt] [11{%

o7 \hspace{-\parindent}

98 \hspace{\rerightgapl}’

99 {\color{rulecolor}\rule{1l.5em}{\rerule}}’
100 \quad

101 \raisebox{-0.5\Eheight} [0pt]{%

102 \textbf{#1\ \theruledexamplel}}’

103 I\ L[.5\baselineskipl’

104 \noindent\ignorespacesl}/

105 {\@afterheading\\
106 \makebox [0pt] [1]{%

107 \hspace{-\releftgap}’

108 {{\color{rulecolor}

100 \rule{\columnwidth}{\rerule}’,
110 \rule{\releftgap}{\rerule}}’
111 }}

112 \endMakeFramed}

115 \makeatother

Priklad 1

Tento priklad ukazuje pouziti prostiedi ruledexample. Prostiedi ma svij titulek,
¢islo a miZeme se na néj odkazovat pres \label. Pokud je to tieba, provede se
uvniti prostiredi strankovy zlom. Zdrojovy kdd je zaloZzeny na makrech Roberta
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Nyqvista z roku 2003, pricemz jsem k nim pfidal nasledujici parametry, jimiz je
mozno upravit vzhled prosttedi.

e rulecolor — barva linek

e \rerule — tloustka linek

e \releftgap — vzdalenost, o jakou je svisld ¢ara posunuta do okraje

e \rerightgap — odsazeni linky v titulku

e nepovinny parametr — titulek prostredi, implicitné je ,,Priklad“
Jak miizete vidét na tomto prikladu, je mozné uvnitt prostiedi ruledexample
pouzivat vyctova prostiedi jako itemize.

Neékteri uzivatelé si v§imli, Ze se prostredi framed uvnitr jiného prostiedi, jako
napiiklad uvnitf quote nebo uvnitt adjustwidth z balicku changepage [4], chové
jinak, nez by ocekavali. Nize situaci popisu blize.

Zahajime prostiredi quotation. V ném mtzeme pouzit prostiedi
framed, stejné jako libovolné dalsi prostfedi zalozené na prostiedi
list.

Nyni jsme uvniti prostfedi framed. VSimnéte si, ze ramecek
je napric¢ celou puvodni sitkou textu. To neni vzdy zadouci.

S Donaldem Arseneauem jsme diskutovali, jak problém vyftesit a
udélat ramecek uzsi. Oba jsme vytvorili néjaky zdrojovy kod a jako
obvykle ten Donalduv byl lepsi.

Nyni jsme uvnitt prostiedi qframe vytvoreném Donaldem Ar-
seneauem. Definici tohoto prostredi jsem poté vlozil do mé tridy
memoir [5]. Do ni jsem vlozil také stinovanou variantu tohoto pro-
stredi.

Jestlize pouzijete prostiedi ad justwidth z balicku changepage’ [4]
nebo z tridy memoir, pak uvnitt ného prostiedi qframe funguje 1épe
nez prostiedi framed.

Zde prostiedi quotation ukonéime.

Definice prostredi qframe je nasledujici.

114 \makeatletter
115 \newenvironment{qframe}{’

116 \def\FrameCommand##1{%

117 \setlength{\fboxrule}{\FrameRulel}},
118 \setlength{\fboxsep}{\FrameSep}/
119 \hskip\@totalleftmargin\fbox{##1}J

SBali¢ek changepage je nastupce bali¢ku chngpage, ktery se jiz nepouziva.
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120 \hskip-\linewidth

121 \hskip-\@totalleftmargin

122 \hskip\columnwidth},

123 \MakeFramed{\advance\hsize-\width
124 \advance\hsize \FrameSep

125 \@totalleftmargin\z@

126 \linewidth=\hsizel}}/,

127 {\endMakeFramed}
12s \makeatother

Dalsim uzite¢nym druhem ramecku je ramecek s popiskem, ktery se na nasledujici
strance zopakuje. Kéd prostiedi je vyrazné komplikovanéjsi nez diive a musel jsem
celkem hodné experimentovat, aby vse fungovalo. Nejdrive si ukazeme priklad.

Ramecek s popiskem

Prostredi framewithtitle vytvori ramecek a na jeho zacatek vlozi popi-
sek. Jestlize dojde ke strankovému zlomu, bude za nim nésledovat ramecek
s pokracovacim popiskem. Definice prostiedi nasleduje nize.

Prostredi muzeme pouzit se dvéma parametry udavajicimi pokracovaci
popisek a tvodni popisek
120 \begin{framewithtitle} [pokracovaci]{avodni}

130

151 \end{framewithtitle}

Prvni parametr je nepovinny a kdyz jej vynechame, bude pokracovaci popisek
stejny jako ivodni, ale nasledovany textem ,,(pokr.)“

132 \begin{framewithtitle}{popisek}
133

134 \end{framewithtitle}

Umisténi popisku je definovano v makru \frametitle, které podle de-
finice na radku 138 vysazi popisek doleva. Pokud bychom chtéli popisek
vycentrovat, predefinujeme makro nasledovné.

135 \renewcommand*{\frametitle}[1]1{%
136 \centerline{\strut#1}}

I uvnitt tohoto ramecku je mozné sazet zdrojovy kod.

Zdrojovy kod prostiedi framewithtitle je zalozeny na namétech Donalda
Arseneaua, které mél ke starsi verzi balicku framed. Velka ¢ast kédu se zabyva
popiskem, aby na zacatku ramecku byl avodni popisek a po strankovém zlomu
nasledoval pokracovaci popisek. Nékteré ¢asti kodu byly ulozeny do maker, aby
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bylo mozné je pouzit i v dalsich situacich. Nejslozitéjsim problémem je, ze makra
neustéle prenastavuji popisek, aby urcila misto pripadného strankového zlomu,
a az pak prislusny popisek vysazeji. Toto je oSetfeno testem \ifcontframe, na
jehoz zékladé se nastavi konkrétni popisek. Celé toto testovani se provadi uvnitt
makra \Fr@meSetup. Makro \FrameTitle pak popisek vysazi.

137 \makeatletter

138 \newcommand*{\frametitle}[1]{\strut#1}

130 \newif\ifcontframe

140 \newcommand*{\Fr@meSetup} [2]{/

11 \fboxrule=\FrameRule \fboxsep=\FrameSep
142 \global\contframefalse

113 \def\Fr@meFirst{\textbf{#2}}V%

1sa \def\Fr@meCont{\textbf{#1}3}}

15 \def\FrameCommand##1{%

146 \Title@Fr@me{\Fr@meCurrent}{##13}%

147 \global\let\Fr@meCurrent\Fr@meNext
148 \ifcontframe

149 \global\let\Fr@meNext\Fr@meCont
150 \fi

151 \global\contframetruely,

152 \global\let\Fr@meCurrent\Fr@meFirst

153 \global\let\Fr@meNext\FrOmeFirst}

154 \newcommand*{\FrameTitle} [1]1{%

5 \nobreak \vskip -0.7\FrameSep

6 \rlap{\frametitle{#1}}%

7 \nobreak\nointerlineskip

158 \vskip 0.7\FrameSep}

150 \newenvironment{framewithtitle}[2] [\Fr@meFirst\ (pokr.)]1{%
160 \def\Title@FrOme##1##2{},

1

o

1

I3

1

o

161 \fbox{\vbox{\FrameTitle{##1}%
162 \thX{##Q}}}}%

163 \Fr@meSetup{#1}{#2}/

164 \MakeFramed{Y,

165 \advance\hsize-\width

166 \FrameRestorel}1}%

167 {\global\contframefalse

168 \endMakeFramed}

160 \makeatother

Jako alternativu muzeme pouzit prostiedi titledframe, v némz je popisek
vysazen nad rdmeckem. Parametry tohoto prostredi a horizontalni pozice popisku
se nastavuji stejné jako u prostfedi framewithtitle.
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Popisek nad rameckem

dojde ke strankovému zlomu, bude za nim nasledovat rdmecek s pokracovacim
popiskem. Definice prostiedi néasleduje nize.

Prostiedi titledframe vytvori ramecek a nad néj vlozi popisek. Jestlize

170 \makeatletter
171 \newenvironment{titledframe} [2] [\Fr@meFirst\ (pokr.)]1{%

172

173

175

176

177

178

179

180

181

182

\def\TitleC@FrOme##1##2{Y
\vbox{\FrameTitle{##1}/
\noindent\fbox{##2}}}
\Fr@meSetup{#1}{#2}%
\MakeFramed{
\advance\hsize-\width
\advance\hsize -2\FrameRule
\advance\hsize -2\FrameSep
\FrameRestore}}%
{\global\contframefalse
\endMakeFramed}

183 \makeatother

Musim uznat, ze jsem detaily zdrojovych kédu prilis nepopisoval. Jednim

z divodu je, ze by se timto ¢lanek velmi prodlouzil. Ale hlavnim davodem je,
ze prilis nerozumim, jak balicek framed provadi vSechna ta sva kouzla. Proto
jsem také hodné experimentoval (mnoho pokusi a jesté vice omyld), nez vSechno
zacCalo poradné fungovat.
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Summary: It Might Work XII

This paper shows several ways in IATEX how to create a frame around a text
with a possible page break inside the frame. Some solutions using the framed
package are given. Several possibilities to create new types of frames based on
that package are also presented.
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