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Uvodnik

| PETR SOJKA I

Milé ¢tendrky a Ctendii,

jsem rad, ze dostavate a otevirate vcas prvni letosni dvoucislo Zpravodaje,
plné zajimavych informaci ze svéta kvalitni typografie sizecim systémem TEX.
Dovolte mi nékolik pozndmek k obsahu ¢isla, a zejména pak k lonské navstéve
Grand Wizarda, tedy autora TEXu Donalda Ervina Knutha, v Brné.

Toto ¢islo zac¢inad clankem o novém baliku na generovani zadani pisemek.
Presto, ze podobnd tloha jiz byla v nékolika balicich fesena, ¢lanek ilustrativné
a nazorné ukazuje vyhody, které takové cviceni pro autora a feseni jeho potteb
prinasi, kromé sezndmeni se s makroprogramovanim. Takova Teseni umoznuji
TeSeni pfesné na miru a dobrou udrzitelnost v ¢ase. Po podobném teseni diive
nebo pozdéji sdéhne vétsina pedagogt, a poptavka po nich v dnesni koronavirové
dobé a potrebé distan¢niho zkouseni roste. Na TEXu jsou postavena pro jeho
algoritmizovatelnost mnoha feseni: informacni systém MU napiiklad generovani
pisemek podporuje jiz vic nez dekddu a je rutinné vyuzivan tisici zaméstnanci
Masarykovy univerzity.

Dalsi ¢lanek Vitka Novotného posunuje zdjemce o minimalistické znackovani
na trun, za ktery je autorem a sirokou komunitou uzivateld povazovan jazyk Mark-
down. V ¢lanku se dozvime jak TEX a Lua spolu spolupracuji na sazbé Markdown
dokumentu aft jiz z piikazové radky nebo pii sazbé TEXovych dokumentt s ¢astmi
v Markdown.

Jak nacist a zpracovat dat vytvorend v tabulkovém editoru ukazuje Honza
Sustek, jako piiklad makroprogramovani na tirovni PlainTEXu.

V f{jnu 2019 na pozvani Fakulty informatiky Masarykovy univerzity (FI MU)
navstivil Brno sém autor TgXu, Grand Wizard, Donald Ervin Knuth (DEK). Mél
jsem tu ¢est ho po dobu jeho desetidenniho pobytu v Brné provazet a koordinovat
pripravy provedeni ¢eské premiéry jeho varhanniho opusu Fantasia Apocalyptica,
kvili které primérné prijel.!

DEK mél na FI MU dvé prednésky, které vam formou transkriptu prinasi
¢lanek Toma&se Szaniszla. A¢ jsem Knutha provazel jiz v roce 1996 pii udileni
¢estného doktoratu od MU a loni ho navstivil pii TUG 2019 u jeho varhan
doma v Kalifornii, z kazdé z obou brnénskych prednasek jsem si odnesl nékolik
novych, jen tak bokem zminénych, mouder, které si pripomindm a reflektuji
jesté mnoho let poté. Pozitivni afinita pri aktivnim hledani svych chyb a radost

1Z4znam Geské premiéry varhanniho oratoria Fantasia Apocalyptica si miizete poslechnout
na adrese https://youtu.be/wk7dEKMPP68.

—_
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Obrazek 1: Donald Ervin Knuth hraje na své domaci varhany

pri jejich nalezeni, za¢inani dne témi nepiijemnymi, ale nutnymi tkoly, hledani
maximélni diverzity pii vybéru svych éinnosti?, ziskdni maximalni koncentrace
a vykonu minimalismem prepinani ¢innosti a praci v davkach, minimalizaci
komunikace (emailt), a pfi tom vSem obrovské soustiedéni a laskavost na okoli, se
kterym komunikuje kontaktné. Doufam, ze si svou inspiraci hodnou nésledovani
v transkriptech najdete také! Obrazek o atmosféie prednasek si muzete udélat
z prilozené fotoreportéaze; fotky z 8.a 9. 10. jsou dilem Martiny Moravkové, ostatni
jsem fotil sdm.

Cislo uzaviraji prelozené ukazky ze seridlu Glisterings Petera Wilsona, tento-
krate vénované variantdm zptsobti opakovani textu ¢islovanych prostredi.

Summary: Introductory Word

Editorial introduces the content of the Zpravodaj issue, and the author makes
his reminiscence comments from personal communication with about Don’s trips
The recent visit of the Grand Wizard in Brno is also reported with insight.

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

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

2Misto nékolikdté navstévy varhan DEK radéji volil navstévu Muzea romské kultury.
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Obréazek 3: DEK ve své hlavni pracovné
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Obrazek 4: Dradi kivka (s chybickou) ve vstupni hale DEK

Obrazek 5: Motto u vstupnich dveri do domu DEK
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Obrazek 7: Knuthova prednaska 8.10.2019 na FI MU: P # NP?



Obrazek 9: Foceni s navstévniky prednasky 8.10.2019 na FI MU
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Obrazek 11: Foceni s navstévniky prednasky 8.10.2019: prorektor Michal Bulant
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Obrézek 12: Zleva: Honza Sustek, Jiff Rybicka, Donald Ervin Knuth, Petr Sojka
a Tomas Hala, Brno, FI MU 8. 10.2019

Obrazek 13: Knuthova pfednéska 9.10.2019 na FI MU: ukazky z Fantasie



Obrazek 14: Knuthova prednaska 9.10.2019 na FI MU uvadéna dékanem Jifim
Zlatuskou

Obrazek 15: S dalsim drzitelem Turingovy ceny Dana Scottem po jejich prednéds-
kéach 9.10.2019 v Brné



Obrazek 17: 11.10.2019 Domluva DEK s Janem Rotreklem u varhan u Jezuitu
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Obréazek 18: 11.10. 2019 Soustiedéni pred koncertem

Obrazek 19: 11.10.2019 Zaveér Fantasie Apocalyptiky: AMEN!
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Vicejazycné pseudonahodné generovani
pisemnych testd z databazi

‘l MARIAN GENCEV I

Cilem tohoto ¢lanku je popis tfidy ngt . cls, kterou autor vytvoril s cilem zjedno-
duseni pripravy pisemnych testu pro pedagogy disponujici béZznou uzivatelskou
obezndmenosti s #TEXem. Popisované zjednoduseni ptipravy spociva predevsim
v pseudondhodném generovani testi z predem pripravené databédze tloh. K dal-
§im prednostem vytvorené soustavy lze radit snadnost ovladani pro koncového
uzivatele a moznost vytvoreni verze s vysledky, nebo bez nich. Zapis zadani tloh
je uzpusoben tak, aby bylo mozno pracovat s libovolnym poc¢tem jazykovych
verzi v jediném zdrojovém souboru s jednoduchym prepindnim mezi nimi.

1. Uvod

Béznou soucasti pedagogické ¢innosti na vétsiné typt skol je zjistovani miry
pochopeni probraného uciva pomoci didaktickych testi. Vhodné testy ma pedagog
zpravidla pTipraveny jiz napred a pii mensim poctu studenti a s jistou davkou
opatrnosti si muze s nékolika verzemi vystacit.

V pripadé vétsiho poctu studentt se vSak jiz pedagogové mohou setkat pri
sestavovani testl s obtizemi plynoucimi z potfeby znacného poctu jejich verzi.
Charakteristickym problémem jsou tfeba situace u vyucovanych celofakultnich
kurst, jez nejsou u studentt piilis populdrni (napf. matematika nebo fyzika
v prvnim semestru). V takovych piipadech je procento opakujicich studenti
pomérné vysoké, cemuz je nutno prizpusobit strategii vytvareni pisemnych testu
za Ucelem zamezeni konfrontace opakujiciho studenta s témér stejnym, nebo
dokonce stejnym zadanim.

Vzhledem k tomu, ze studenti rozsiruji pisemné testy prostfednictvim socidl-
nich siti nebo jinak elektronicky, je nutno vytvaret testy bud zcela nové, nebo
preskupit tlohy mezi jiz existujicimi testy. V souvislosti s timto fenoménem lze
v uréitém smyslu oznaéit za zajimavy projekt nazvany Math4U provozovanj VSB-
TUO, ktery studenttum nabizi webové rozhrani pro generovani testi k procvicovani
latky, resp. pedagogiim moznost ndhodné vygenerovat pisemny test z vybranych
otézek.! Vieobecné znamou vyhodou takového piistupu je, Ze vyucujici nemusi
disponovat enormnim poctem statickych verzi pisemnych testd, ani nemusi pro-
vadét rucni preskupeni tloh. Dle propozici uvedenych na webu projektu obsahuje

Thttp://mathdu.vsb.cz/

12 por: 10.5300/2020-1-2/12



databéze celkem asi 4000 tloh z ruznych oblasti matematiky (stFedoskolské i
vysokoskolské).

Jistou alternativou k Math4U je pristup prezentovany v tomto ¢lanku. V ném
se zaméfime na popis relativné jednoduchého systému maker v pdfIATEXu, ktery
je vhodny k automatickému generovani pisemnych testi. Ve srovnani s Math4U
muze byt pocatecni nevyhodou vytvoreni dostatecné velké databaze v jazyko-
vych verzich, s nimiz budeme pracovat. Na druhou stranu méme moznost zcela
kontrolovat obsah databaze, prirozené rozsifovat databéazi o dalsi dlohy nebo
nové jazykové verze, resp. moznost si kdykoliv vystup nebo forméat upravit podle
vlastnich predstav.

Princip, ktery pouzivame pii ndhodném generovani testi, spoc¢iva na vytvoreni
databaze typovych tloh s t diléimi databazemi dy, ..., d;, ptitom z kazdé z nich
bude ndhodné? vybrana tloha. Z takto vybranych tloh sestavime pisemny test,
ktery bude pro studenta pri dostatecné pocetné databazi tloh vzdy pomérné
novy.

2. Existujici pristupy a motivace

V soucasné dobé existuje v distribuci TEXu nékolik balick, které podporuji
nédhodné generovani pisemnych testti z databazi.> Mezi nimi vynikaji napt.

AcroTeX, esami, examdesign, probsoln.

Uvedené baliky vyuzivaji pro generovani pseudonahodnych ¢isel makra D. Arse-
naua oficidlné k dispozici na https://ctan.org/pkg/random, o nichZ je znamo,
ze generuji nové pseudonahodné ¢islo pii opétovné kompilaci az pri zméné hod-
noty minutového ¢itace \time. Protoze se chceme takovému omezeni vyhnout, je
v tfidé ngt . cls pro generovani pseudondhodnych ¢isel vyuzito zakladni funkcio-
nality pdfTgXu,* primitivu \pdfuniformdeviate, viz [1, s. 40]. Pro vygenerovani
pseudondhodného celého éisla z mnoziny {0,1,...,n — 1} tak staci psat

1 \pdfuniformdeviate n

pricemz toto ¢islo neni generovano pouze jednou za minutu, ale kazdou mikro-
sekundu.

Kromé zminéného nedostate¢né ¢astého generovani pseudondhodného ¢isla ve
vyse uvedenych balicich je pro precizni vystup podle pozadavku uzivatele nutno
nastavit fadu parametri, coz vyzaduje prostudovani nékdy i velmi obsahlych
manudli (napf. balik AcroTeX). Vzhledem ke skutecnosti, Ze studium rozsdhlej-
Sich manuali nebo akceptovani tstupkt oproti nasi predstavé mutze byt malo

2Slovem ,n&hodné* zde i v dalsfm textu myslime vzdy ,pseudondhodné®.

3Podrobnéji viz tieba https://ctan.org/topic/exam.

4Nabizené feSeni popsané v dal$im je proto vhodné pro uzivatele kompilujici pdfTEXem
s verzi 1.30.0 nebo vyssi.
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uspokojujici, rozhodl se autor sestavit vlastni makra, kterd slouzi popisovanému
ucelu a jejich pripadna dalsi modifikace se jevi jako snadna. Motivaci pro jejich
vytvoreni bylo zformovani takového prostiedi pro koncového uzivatele, aby za-
pis tloh a Feseni, resp. nasledné generovani pisemnych testt z nich, bylo velmi
jednoduché. K prednostem lze fadit tyto vlastnosti:

¢ snadnost zapisu tloh a doprovodnych informaci do databézi,

e kontrola nad obsahem databaze i formou vystupu,

e generovani nové ndhodné pisemky nezavisle na hodnoté ¢itace \time,

e moznost pridani libovolného poctu jazykovych verzi,

e intuitivni prepindni mezi jednotlivymi verzemi vystupu,

e manudal umoznujici rychlé pochopeni ovladani i pro zacatecniky.

Autor véri, ze popisovana tiida muze byt pro bézné uzivatele KTEXu uziteénym
néastrojem pri generovani testd, zatimco zkusenym TEXpertim poslouzi tieba
jako vychodisko pro jeji dalsi apravy, které jsou jisté mozné v mnoha ohledech.
Pro oba dva jmenované ucely je zdjemctum k dispozici zdrojovy kéd ngt.cls na
webové strance http://robimematiku.cz/bebechy/.

Zbytek clanku lze rozdélit do dvou logickych oddili. Prvni ma formu uziva-
telského manudlu a popisuje, jakym zplisobem je mozno tiidu ngt.cls pouzit.
Druhy oddil je vénovan implementaci a popisujeme v ném zvolené technické
reSeni.

3. Uzivatelsky manual tridy ngt.cls

Tato ¢ast je vénovana uzivatelskému sezndmeni s tiidou ngt. cls, ktera disponuje
dvéma volbami — databaze, ur¢enou k sazbé tloh v dil¢ich databézich, a pisemka,
urc¢enou k sazbé ndhodné generovaného testu z iloh uvedenych v pripraveném
souboru databazi. Jejich aktivace je obvykld, tj. staci psat jednu z moznosti

2 \documentclass[databaze] {ngt}
nebo

3 \documentclass[pisemka] {ngt}

Pro spravné fungovani tfidy ngt.cls je vyzadovana instalace t¥idy article
a baliki lmodern, inputenc, fontenc, geometry a babel, které jsou tridou naci-
tany (detaily viz sekci 4 popisujici implementaci). Pro sazbu databdze i pisemky
predpokladame, Ze zdroj bude zapisovan v kédovani utf8.

Nez se v dalsim blize vyjadiime k jednotlivym volbam, pfipojime jesté kratkou
technickou pozndmku. Pfi popisu prikazi uvadime vzdy nazev prikazu a jeho
syntaxi, pritom na konci fadku bude uvedeno [P] nebo [T] znadici, ze dany prikaz
lze pouzit jen v preambuli, resp. jen v textové ¢asti, tj. za \begin{document}.
Jsou-li uvedeny obé volby, je mozno prikaz pouzit v obou ¢astech dokumentu.
Pokud je v syntaxi za nazvem prikazu pouzit misto ¢erné barvy odstin Sedé,
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oznacuje tato skutecnost variabilitu syntaxe, ktera je v popisu prikazu vysvétlena.
Napft. zapis

\prikaz #1/#2 (P]
uvozuje uzivatelsky popis ptikazu \prikaz, ktery lze pouzit pouze v preambuli
a ma jeden povinny parametr. Ten je mozno v pripadé potfeby doplnit nepovinnym
druhym argumentem za lomitkem.

3.1. Volba databaze

3.1.1. Vytvoreni databaze — zakladni prehled

Pri aktivni volbé databaze jsou uzivateli k dispozici prosttedky uvedené v Ta-
bulce 1.

\databaze zah&ajeni sazby prislusné databéaze tloh
\subdatabaze nebo jeji casti

\uloha z&pis zadani ulohy,

\reseni resp. jejiho feseni

\jazyky nacteni jazykt, v nichz budeme text zapisovat
\jazyk specifikace jazyku, v némz bude text vysdzen
\vyres ovladani zobrazeni vysledkt

Tabulka 1: Prikazy dostupné pri volbé databaze

Pro zdkladni predstavu uvadime priklad struktury souboru banka_uloh.tex,
v némz <uloha_m_n> znaci zadani a eventualni reSeni tlohy, ktera budou pozdéji
zapsana pomoci prikazu \uloha, eventudlné \reseni, viz nasledujici odstavce.

banka_uloh.tex
5 \documentclass[databaze] {ngt}

6 \jazyky <deklarace pouzivanych jazyku>
7 \jazyk <specifikace jazyku>
8 \vyres <0/1>

10 \begin{document}
11 \databaze <Nazev_databaze_1>/<bodovy_zisk_1>b

12 <uloha_1_1>
13 <uloha_1_2>
14 .« ..

15 <uloha_1_n>

15



17 \databaze <Nazev_databaze_2>/<bodovy_zisk_2>b
18 ..

19 \databaze <Nazev_databaze_3>/<bodovy_zisk_3>b
20 .« ..

21 \end{document}

Podstatnym vystupem kompilace souboru databazi pomoci
pdflatex banka_uloh.tex

je soubor banka_uloh.pdf obsahujici zapsané tlohy a feseni ve zvoleném jazyce
a v podobé, kterou budou mit na pisemce generované pozdéji. Uzivatel tak mé
nahled do souhrnu tloh a lepsi kontrolu nad sdzenym obsahem. Pii kompilaci
vznikaji jesté dalsi pracovni soubory s piiponami pkd a uzv (viz Obrazek 1), které
jsou t¥idou ngt nac¢itany pii volbé pisemka (viz Obrdzek 3). Soubory s p¥iponami
pkd a uzv maji vzdy stejny ndzev nezavisle na ndzvu kompilovaného souboru (zde
banka_uloh.tex). Pro bézného uzivatele a pro popis piikazli v této ¢asti textu
nejsou dulezité, a proto se o nich presnéji zminime az v sekci o implementaci.

—> banka uloh.pdf
Sania o e} o8, |
2
[nsstaven . cox | | B, |—{databaze pkd

t-->| jazyky.uzv

Obrazek 1: Vystupy kompilace souboru banka_uloh.tex

O vyznamu nepovinného souboru s uzivatelskym nastavenim nastaveni.tex je
podrobnéji pojednano v sekci 3.1.3.

3.1.2. Popis ptikazi pro sazbu databaze

\jazyky <jazyk_1>/<jzk_1>,...,<jazyk_s>/<jzk_s> [P]
\jazyk <jzk_i> [P]
Vzhledem k tomu, ze piikazy \jazyky a \jazyk jsou tzce svazany, vylozime jejich
uziti soucasné v nasledujicich odstavcich.

Pomoci prikazu \jazyky deklarujeme v preambuli zdrojového souboru nazvy
jazykt, v nichz budeme text databdze sizet (<jazyk_1>, ..., <jazyk_s>) a zi-
stupné zkratky jazyka (<jzk_1>, ..., <jzk_s>), pomoci nichz budeme v p¥ipadé
vicejazy¢né volby konkrétni jazyk v preambuli souboru banka_uloh.tex volat
prikazem \jazyk.
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Nazev jazyku a s nim svazana zkratka musi byt v deklaraci \ jazyky oddéleny
lomitkem /. Koncovym separatorem piikazu \jazyky je konec radku a v pripadé
uziti vice jazyka je nutno diléi jazykové deklarace oddélit ¢arkou. Je dilezité
poznamenat, ze nizev jazyku <jazyk_i> musi byt ve shodé s ndzvy jazyku
baliku babel, ktery tfida ngt nacitd, a ze mezera je v syntaxi prikazu \jazyky
nezddoucim znakem. Dalsi popis obou prikazu rozcélenime podle poc¢tu nacitanych
jazyku.

Sazba textu databdze v jediném jazyce

V tomto pripadé lze deklaraci uvadét pouze ve tvaru

22 \jazyky <jazyk_1>

Tim je implicitné zajisténo nacteni baliku babel s vybranym jazykem <jazyk_1>.
Uvedeni specifikace \jazyk se v tomto trividlnim pripadé neocekava, protoze

jsme v jazykové deklaraci zddnou zkratku jazyku neuvedli. Chceme-li napf. sazet
databéazi 1loh ve slovensting, piseme
25 \jazyky slovak

Situace muize byt ovSsem mirné odlisna u uzivatell sazejicich text databaze
prozatim v jediném jazyce, avsak v budoucnu zamyslejicich doplnit jesté alespon
jednu dalsi jazykovou verzi. V tomto ptipadé je vhodné jiz v pripravné jednoja-
zy¢né fazi zapisovat texty uloh do makra odpovidajiciho prislusné jazykové verzi.
Je proto lepsi deklarovat
26 \jazyky <jazyk_1>/<jzk_1>
a text ulohy zapisovat uzitim
27 \<jzk_1>{<text v jazyce jazyk_1>}
kde Tetézec <jzk_1> je uveden v deklaraci \jazyky za lomitkem. Pokud budeme
chtit psat napt. text databaze v budoucnu vicejazycné a mame aktualné k dispozici
prozatim tfeba slovenskou verzi zadani, deklarujeme v preambuli

25 \jazyky slovak/sk

a text ulohy sdzime pomoci

20 \sk{Slovenska verzia...}

Piipadna specifikace jazyku sazby pomoci \jazyk sk je sice mozna, ale nadby-
tecnd, protoze tfida ngt ji nac¢ita automaticky.

Konecné posledni situaci jednojazycné sazby textu databaze je forma pri-
vilegia poskytnuta uzivateli preferujicimu cestinu. Pokud v preambuli souboru
banka_uloh.tex neuvedeme deklaraci \ jazyky, je tento stav ekvivalentni s de-
klaraci \jazyky czech. Sazime-li ale v jediném jazyce, kterym neni ceStina,
explicitné zapiseme do preambule \jazyky <nejaky_jazyk> (napf. radek 25),
piipadné i jeho zkratku za lomitko (napt. fadek 28). Tim uzivatel zajist{ nacten{
vzort pro déleni slov odpovidajicich deklarovanému jazyku.
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Sazba textu databdze ve vice jazycich

Zde je popis snadnéjsi. Mohou nastat celkem dvé bézné situace. Prvni z nich
je uvedeni obou prikazti \jazyky a \jazyk. Uvedme piiklad, kdy bude uzivatel
sazet text databaze ve tfech jazycich, némciné, cestiné a anglictiné. Jazykova
deklarace bude mit formét

30 \jazyky german/de,czech/cz,english/en

¢imz je zajisténo nacteni \usepackage [german,czech,english]{babel} a uzi-
vatelské zpristupnéni prikazti \de, \cz a \en, pomoci nichZ budeme zapisovat
jednotlivé jazykové verze textu databaze, napr.

31 \cz{Toto je Ceska verze.})

32 \en{This is the english version.}}

33 \de{...und endlich auch die deutsche.}

Jazykova verze zobrazena ve vystupnim souboru je urcena specifikaci \jazyk.
Napr. pro zobrazeni anglické verze piseme do preambule

32 \jazyky german/de,czech/cz,english/en

35 \jazyk en

pritom se automaticky na zac¢atek dokumentu zapise \selectlanguage{english}
pro nacteni odpovidajicich vzora déleni slov. Plati, Ze t¥ida ngt pfi specifikaci
\jazyk <jzk_i> zapiSe na zacatek dokumentu \selectlanguage{<jazyk_i>}
a neni tieba se o tuto véc dale starat.

Je nutno upozornit, ze zkratku jazyku <jzk_i> musime volit s jistou opatrnosti
tak, aby zpristupnéné makro \<jzk_i> nekolidovalo s jiz definovanymi makry.
Nebylo by napt. vhodné zavadét zkratku ge pro némecky jazyk, protoze prikaz \ge
je bézné uzivan v matematické sazbé pro vysazeni relace >.

Druhé situace, kterd muze nastat, je pripad, kdy sice uvedeme deklaraci
\jazyky, ale jiz nikoliv specifikaci \ jazyk. V takovém pripadé bude ve vystupnim
souboru zobrazena jazykova verze odpovidajici prvnimu jazyku v poradi uvedeném
za \jazyky. Ve vysSe uvedeném piikladu by to znamenalo zobrazeni varianty
v némeckém jazyce.

\databaze #1/#2b [T]
Obecné predpokldddme, ze pisemka bude sestavat z ¢ riznych typu tloh. Pro poz-
déjsi rozliseni pii generovani ndhodného testu proto kazdému typu priradime sa-
mostatnou diléi databazi d;, i = 1,...,t, jejiz sazbu zahdjime pomoci \databaze.
Do argumentt piikazu jsou naéitdny tyto informace: ndzev databdze (#1), ¢i-
selnd hodnota symbolizujici bodové ohodnoceni tloh dané databaze v pisemném
testu (#2). Koncovym separdtorem argumentu #2 je pismeno b, které soucasné
symbolizuje, ze se jednd o bodové ohodnoceni. Ttida ngt.cls detekuje konec
dané databaze bud v misté nasledujictho nejblizsiho prikazu \databaze nebo pri
dosazeni konce souboru banka_uloh.tex. Prikladem uziti muze byt zapis

37 \databaze MnoZiny/8b
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uvozujici databazi iloh ,Mnoziny* s bodovym ohodnocenim 8 boda. V pripadé
vicejazycné varianty lze psat napr.

3s  \databaze\cz{MnozZiny}\en{Sets}\de{Mengen}/8b
pritom na poradi jazykovych verzi nezalezi.

\subdatabaze #1 [T]
Nékdy je vhodné pro lepsi orientaci rozdélit diléi databazi tiloh tykajici se jedi-
ného vyucovaciho celku na mensi tseky. V takovém pripadé lze pouzit piikaz
\subdatabaze, ktery do svého argumentu nacita jeji ndzev. Koncovym separato-
rem argumentu je konec fadku. Bodové ohodnoceni tloh libovolné subdatabaze
je urceno v nejblizsi predchozi ¢asti \databaze a neni tfeba jej specifikovat.
Piikladem uziti v jednojazycné (Ceské) verzi je zapis

10 \databaze Soustavy linedrnich rovnic/5b

1 \subdatabaze Gaussova eliminace

42 <ulohy a reseni>

a3 \subdatabaze Toky v sitich

44 <ulohy a reseni>

45 \subdatabaze Cramerovo pravidlo

46 <ulohy a reseni>

\uloha #1%xx* [T]
\reseni [T]

Pro sazbu tloh v databazich je urcen piikaz \uloha, jehoz jedinym argumentem
je zadani tlohy a pripadné reseni. Konec kazdé tlohy musi byt oznacen tremi
hvézdickami, které slouzi jako koncovy separator argumentu. P¥i bézném uziti se
jevi tato moznost jak postacujici, tj. nepredpokladame uziti tii po sobé jdoucich
hvézdicek za sebou v textu tlohy, tak predevsim snadné a piehlednd.’

Prikladem sazby textu tlohy pro vicejazycnou databazi pri jazykové deklaraci
na radku 30 je treba

19 \uloha

50 \cz{Text dlohy v Ceském jazyce.l}/

1 \de{Aufgabentext in deutscher Sprache.l}},
2 \en{Text of the problem in English.}%

53 KkK

o

o

Je nutno si uvédomit vyznam uvedenych znaku % na konci zapisu kazdé jazykové

verze. Bez jejich uvedeni by byly do textu tlohy zavle¢eny nezddouci mezery.
Jestlize z néjakého diavodu nechceme nékterou z tloh pouzit pri pozdéjsim

nahodném generovani testu a ani ji zobrazit v souhrnném prehledu pii kompilaci

5Makra byla vytvifena v adventnim obdobi. Ctenéi se miize zamyslet, zda tato skutecnost
nemohla mit vliv na volbu koncového separatoru.
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souboru banka_uloh.tex, je mozno namisto smazani celé ulohy z databaze tuto
pouze oznacit hvézdickou bezprostiedné za prikazem a psat

54 \ulohax*

55 Tady je zadani (ignorované) ulohy.

56 kKX

Snadné vyrazeni vybranych tloh pfi pozdéjsim generovani testu muze byt vyhodné
tfeba po zvefejnéni vzorového testu obsahujiciho takto oznacené tlohy.

V pripadé, zZe k tloze chceme pripojit feseni nebo navod k Feseni, ktery mizeme
vyuzit pri opravovani testl, zapiSeme do téla tlohy separator \reseni. Prikladem
miuze byt treba

57 \uloha
58 Tady je zadani dlohy.
59 \reseni

60 A sem zapiSeme vysledek, nadvod nebo i cely postup reSeni.
61 k%%
\vyres #1 (P]

Prepina¢ \vyres slouzi k ovladani zobrazeni vysledkt. P¥ipustné hodnoty pro #1
jsou pouze hodnoty 0 a 1.

Pii nastaveni na \vyres 0, resp. \vyres 1, vypneme, resp. zobrazime, feseni
uloh databéaze ve vystupu kompilace banka_uloh.tex. Pokud pfepina¢ v pre-
ambuli databize neuvedeme, bude implicitné nastaveno \vyres 1. Pokud je
zobrazeni Teseni povoleno, je vzdy uvozeno k tomu uréenou ikonou %:. Jinou ikonu
nebo navésti je mozno nastavit makrem \ResenilIkona, viz sekci 4.1.2.

6.4 Reste danou diferencidlni rovnici s po¢dteénimi podminkami:

y' 4 9y = 272% — 18, y(0) =2, ¥'(0)=0.

% y(z) = 4. cos(3z) + 322 — 5.

Obrézek 2: Zobrazené Teseni tlohy v databazi

3.1.3. Nacitani dalsich uzivatelskych nastaveni

nastaveni.tex

Pro generovani pisemky pomoci tfidy ngt je nutné tspésna kompilace souboru
banka_uloh.tex, pri niz jsou zapsana podstatna data do souboru databaze.pkd.
V pripadé, Ze je nutno nacist v preambuli dalsi baliky, definice nebo nastaveni,
Ize to provést explicitné v preambuli souboru banka_uloh.tex.
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Vzhledem k tomu, ze popisované nastaveni bude potieba i pfi generovani
pisemky, doporucujeme spise vytvorit v aktualnim adresari soubor s nazvem
nastaveni.tex obsahujici tato nastaveni. Pokud bude takovy soubor v adresari
existovat (s identickym nazvem i pfiponou), t¥ida ngt jej automaticky nacte pri
obou volbdch (viz Obrazek 3), aniz by bylo nutno to provést ruéné. Pokud takovy
soubor v aktualnim adresaii nebude zjistén, zddné doplnujici nastaveni se nenacte.
Oproti pfimému zapisu nastaveni do preambule souboru banka_uloh.tex se takto
zasadné zvysi jeji prehlednost, coz je dulezité. Dalsi vyhodou je, Ze nastaveni
pro dva soubory (databdze a pisemka) muzeme kontrolovat na jediném misté.
Praktickou moznosti vyuzti je ale i zapis definic maker obsahujicich opakujici se
textové ¢asti tiloh, napt. v ramci jednotlivych databézi.

3.2. Volba pisemka

3.2.1. Vygenerovani pisemného testu — zdkladni ptrehled

Pro vygenerovani testu nejprve vytvorime samostatny soubor, napr. pisemka.tex,
ktery musi byt ve stejném adresafi jako i diive vytvoreny soubor banka_uloh.tex
a ktery nacita tfidu ngt s volbou pisemka. Pro ovlddani a generovani vystupu
jsou k dispozici piikazy uvedené v Tabulce 2.

\generujTEST makro pro generovani pisemného testu

\jazyk ovladani jazyku vystupu

\vyres ovladani zobrazeni vysledkii

\novy ovlddani ndhodnosti generovani pri dalsi kompilaci
\body ovladani zobrazeni bodového zisku u kazdé tlohy
\hlavicka makro pro sazbu uzivatelem definovaného zahlavi testu
\datum makro pro formatovani,

\Datum resp. tisk datumu

Tabulka 2: Prikazy dostupné pfi volbé pisemka

Zakladni struktura souboru pisemka.tex muze vypadat takto
pisemka.tex
62 \documentclass[pisemka]{ngt}

65 \jazyk <jzk_i>

66 \vyres <0/1>

67 \novy <0/1>

68 \body <0/1>

69 \datum <specifikace>
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70 \hlavicka
71 <(vicejazycny) obsah sazeny v hlavicce>
72 %k >k

72 \begin{document}
75 \generujTEST
76 \end{document}

Pro tspésnou kompilaci pomoci
77 pdflatex pisemka.tex
se predpoklada drive provedend kompilace databdze banka_uloh.tex.

banka_uloh.tex
T

pdfIATEX

pisemka.pdf
7777777 >

A8
:
ekt ] =

Obrazek 3: Kompilace souboru pisemka.tex

Jsou-li v8echny pozadované soubory k dispozici (viz kompilacén{ schéma na
Obrézku 3)8, dostavame spusténim piikazu na fadku 77 soubory pisemka.pdf
a vyber.pmt. Zatimco soubor PDF obsahuje vygenerovany test z drive vytvore-
nych databézi, soubor s pfiponou pmt obsahuje informace o poslednim ndhodném

6Cérkovana propojeni symbolizuji naéitani nebo zdpis souborii pouze pii jejich existenci,
resp. pri odpovidajicim uzivatelském nastaveni.
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vybéru tloh z jednotlivych databazi. Tento soubor je mozno chapat jako pameé-
tovy, ktery pfi vypnutém nahodném generovani v pisemka.tex umoznuje nacist
udaje o vybéru tloh z minulé kompilace (podrobnéji viz popis ovladace \novy).

3.2.2. Popis prikazu pro generovani testu

\generujTEST [T]
Prikaz zajistujici generovani testu z diive vytvorenych databézi. Ve vétsiné pripada
se jednd o jediny tdaj zapsany mezi \begin{document} a \end{document}.

\jazyk <jzk_i> [P]
Nastavenim specifikace \jazyk <jzk_i> urcujeme, v jakém jazyce bude vygene-
rovan test, pritom zkratka <jzk_i> musi byt jedna z platnych zkratek jazyku
uvedenych v souboru banka_uloh.tex v deklaraci \ jazyky. Pokud neni uvedena
zadnd specifikace, bude test vygenerovan v jazyce, ktery je uveden v deklaraci
\jazyky na prvnim misté. Zapsani deklarace \jazyky do souboru pisemka.tex
je provedeno automaticky ve shodé s deklaraci v soboru banka_uloh.tex. To je
znazornéno na Obrézku 3 v podobé nacteni souboru jazyky.uzv. Uvadéni této
deklarace v souboru pisemka.tex je tudiz nadbytecné a neocekava se.

\novy #1 (P]
Prepina¢ umoznujici povoleni, nebo naopak zablokovani generovani nové ndhodné
pisemky pfii néasledujici kompilaci. Povolené hodnoty za #1 jsou bud 0, nebo 1.

Zamknuti nahodného vybéru pomoci \novy 0 muze byt uzitecné tehdy, kdyz
chceme vygenerovat pisemku se stejnym vybérem tloh i pfi opakované kompilaci
(tfeba nejprve v ¢eském a potom v anglickém jazyce, resp. nejprve pisemku pro
studenty bez Feseni a potom tutéz pisemku s fesenimi nebo navody pro pedagoga).
Neni-li pfepinac¢ v preambuli uveden, je nac¢teno implicitné \novy 1.

Je nutno poznamenat, ze pti zcela prvni kompilaci souboru pro generovani
pisemky neni rozumné mit nastaveno \novy 0, kdy nebyl pamétovy soubor
s priponou pmt jesté vytvoren. Nastane-li prece jen tento stav, je vyhodnocen
jako chyba.

\body #1 (P]
Prepinac¢ pro ovladani zobrazeni maximalniho bodového zisku u kazdého navésti
tlohy na levém okraji pisemky (pfipomenme, Ze zminéné bodové zisky byly zadany
u zahéjeni kazdé databdze v souboru banka_uloh.tex). Povolené hodnoty za #1
jsou bud 0 nebo 1.

Pii \body 0 nejsou bodova ohodnoceni zobrazena, pfi \body 1 naopak ano.
Pokud neni pfepinac¢ uveden, je implicitné nastaveno \body 1. Protoze predpo-
kldddame sazbu v libovolném jazyce podle deklarace \ jazyky, bylo nutno zvolit
misto jednotek bodového ohodnoceni (napt. body, b, points, pts) graficky prvek,
ktery by evokoval patficny dojem zisku, zde v podobé mésce. Pokud neni ¢tenari
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"4 -2k
); 6. Najdéte uzavieny tvar souctu s, = Z 3
k=0

Obrazek 4: Zobrazeny bodovy zisk u zadani tlohy pisemného testu

popisovana graficka tprava sympaticka, mize nastavit \body 0 nebo pfedefinovat
makro \BodyIkona, viz odstavec 4.3.4.

\vyres (P]
Funkce tohoto ovladace je shodna s funkei stejné nazvaného ovladace u volby
databaze.

\hlavicka #1*** [P]
Ackoliv ndzev makra napovida, ze tento prikaz bude zajistovat sazbu hlavicky
pisemky, zacneme popisem situace, kdy jej v preambuli neuvedeme. V takovém
pripadé bude vysazena implicitné nastavend hlavicka obsahujici misto pro jméno
a osobni ¢islo studenta a v pravé ¢asti hlavicky bude vytisténo také datum.

i 11. dubna 2020

Obrézek 5: Implicitné nastavend hlavicka testu

Navic pri soucasné uvedeném \vyres 1 (verze se zobrazenymi vysledky pro
pedagoga) bude implicitné nastavend hlavicka zredukovdna na datum kondni
pisemného testu a dolni dvojici linek. V takovém pripadé jsou totiz ikony pro
jméno a osobni ¢islo studenta zbytné.

Pokud do preambule souboru pisemka.tex uvedeme makro \hlavicka, mize
pracovat dvéma zpusoby, ¢emuz odpovida i dvoji syntaxe prikazu. PiSeme-li
s« \hlavicka O
nebude zobrazena zadna hlavicka. Pokud piseme
85 \hlavicka <nejaky_kod>**x*
kde <nejaky_kod> nezac¢ind znakem 0, vytiskne se hlavicka pisemného testu podle
zapsaného kodu <nejaky_kod>, pritom koncovym separatorem argumentu je jiz
znadma trojice hvézdicek.” P¥i této syntaxi je mozno makro chipat jako kontejner,
do néjz lze zapsat prikazy, které budou vykonany hned po \begin{document}

7Je mald pravdépodobnost, ze hlavicka pisemky bude zaéinat tokenem 0. Pokud takova,
vyjimecna situace nastane, 1ze psat \hlavicka\relax O...***,
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a jazykovych nastavenich dokumentu. Piikladem snadné hlavicky v jednojazycné
ceské verzi mize byt

ss \hlavicka

87 Jméno:\hfill\Datum®
88 \par\medskip

89 \hrule\bigskip

90 k% k

Po nacteni prislusnych baliki v preambuli pisemka.tex lze vsak pouzit i daleko
Sirsich grafickych moznosti (nap¥. pstricks, tcolorbox nebo tikz).

\datum #1 [P]
\Datum [P1, [T]
Prikaz \datum slouzi pro nastaveni datumu konani pisemky, ktery bude vytistén
pomoci piikazu \Datum (to je voldno i pfi sazbé implicitné nastavené hlavicky).
Koncovym separdtorem argumentu #1 piikazu \datum je konec radku.

Chovani makra je ur¢eno prvnim znakem v nacteném argumentu #1. Pokud
je prvnim znakem + nebo -, které je nasledovano celym c¢islem <z>, bude aktualni
datum v dobé kompilace zménéno o +<z> nebo —<z> dni. Pokud <z> neni celé
¢islo, bude vygenerovana chybova hlaska. Nezacind-li #1 ani jednim ze znakt +
nebo -, bude pfi pouziti \Datum (napf. v uzivatelem definované hlavi¢ce) vytistén
obsah argumentu #1. Pokud v preambuli neuvedeme ptikaz \datum s néjakou
specifikaci, vytiskne \Datum aktudlni datum v dobé kompilace souboru. Ptiklady
uziti jsou tfeba

93 \datum +2
oa \datum -1
o5 \datum 10. ledna 2021

kde jednotlivé pripady postupné nastavi datum na pozitii, véerejsi datum, resp. fixni
datum (a la DEK). Vyhodou notace \datum +/-<z> je, Ze pii zméné hodnoty
prepinace \jazyk bude datum vytistény pomoci \Datum pielozen do pfislusného
jazyku.

4. Implementace

Tato c¢ast je vénovana technické realizaci ttidy ngt, jejiz béze je tvorena zdkladni
tfidou v IATEXu, article.

8Makro \Datum je popisovano v nisledujicim odstavci.
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4.1. Preambule
4.1.1. Zavadéni voleb tridy

Nejdrive standardnim zplisobem zavadime obé volby tiidy ngt, tj. databaze
a pisemka. Pritom pozadujeme, aby byla tfida nactena vzdy s pravé jednou
volbou. Proto zavadime ¢ita¢ \PocetVoleb, do néjz je ulozen pocet nactenych
voleb tfidy ngt.

ngt.cls

1 \NeedsTeXFormat{LaTeX2e}
2 \ProvidesClass{ngt}[2020/02/29]
s \LoadClass[12pt]{article}

5 \newcount\PocetVoleb
¢ \newif\ifdatabaze

s \DeclareOption{databazel}{’
9 \databazetrue
10 \advance\PocetVoleb by 1}

12 \DeclareOption{pisemka}{%
13 \databazefalse
14 \advance\PocetVoleb by 1}
15
16 \ProcessOptions
V pripadé, Ze neni nac¢tena zadna volba nebo nacitdme obé volby soucasné,
bude tento stav vyhodnocen jako chyba.

17 \ifnum\PocetVoleb=1

15 \else

19 \ClassError{ngt}{%

20 Prilis mnoho nactenych voleb nebo zadna volbal}{}%
21 \fi

4.1.2. Spolecné nastaveni

Ttida ngt implicitné nac¢ita baliky 1lmodern, inputenc a fontenc, pfitom pred-
pokladdme, ze zdrojovy soubor bude zapisovan v koédovani utf8. Pro nastaveni
délkovych registri geometrie stranky nacitdme balik geometry s nastavenim
okraju na 2 cm.

22 \RequirePackage{lmodern}

23 \RequirePackage [utf8]{inputenc}

22 \RequirePackage [T1]{fontenc}

25 \RequirePackage [margin=2cm] {geometry}
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\def\bfdefault{b}

Déle zavedeme ¢ita¢ \PocetDatabazi, s jehoz pomoci evidujeme celkovy pocet
uvedenych databédzi. Pti sazbé eventudlniho feseni v databazi nebo pisemce
nastavujeme vertikdlni odsazeni feseni od predchoziho zadani jako \bigskip. Pro
vyssi prehlednost kédu uvadime také zkracené verze primitivii \expandafter
a \noexpand.

27

28

29

30

31

\newcount\PocetDatabazi
\parindent=0pt
\let\OdsadReseni\bigskip
\let\ea\expandafter
\let\nx\noexpand

Pro sazbu pripadného feseni nyni nadefinujeme jeho navésti, které bude obsa-

hovat jisty graficky element (v pfipadé vicejazyéného dokumentu je tato moznost
vhodnéjsi) a piislusné odsazeni. Abychom se vyhnuli naéitdni externich obrézki
nebo balikt, které generuji grafiku, vyuzivime moznosti pdfTgXu disponujiciho
prikazem \pdfliteral, viz Olsdk [2]. Analyzu nésledujiciho kédu v definici
ptfikazu \ResenilIkona prenechavame za cviceni.

36

37

38

39

40

41

42

43

\def\ReseniIlkona{%

\pdfliteral{’

q .78

.900 .900cm
0044ref
100150cm
0044ref
100105cm
004 4ref

.7071 .7071 -.7071 .7071 -5 1 cm
100rg
004 4ref Qt

Za ucelem velmi castého vykreslovani ikony feseni v PDF predevsim pii volbé
databaze (velky pocet tloh, a tedy i FeSenf) je vyhodnéjsi vykreslit ikonu pouze
jednou a pozdéji se na ni odkazovat pomoci \pdfrefxform.

44

45

46

47

48

49

50

1

o

\setbox O\hbox to 1.8em{’

\hskip3pt\vbox to lem{\vss\ReseniIkonal}\hss}
\pdfxform O
\edef\PDFreseni{\the\pdflastxform}

\def\NavestiReseni{%

\leavevmode
\pdfrefxform\PDFreseni}
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4.1.3. Pomocna makra

V dalsim budeme nékolikrat potiebovat zapisovat a ¢ist jista data. Pro zjednodu-
Seni definujeme makra \otevri, \zapis a \zavri, kterd zapis kodu prislusejiciho
témto tkontm zkrati.

52 \def\otevri{’

53 \immediate\openout }
sa  \def\zapis{%

55 \immediate\write }

s6 \def\zavri{},

57 \immediate\closeout }

vevs

\jazyk), bude uzitetné umét ulozit si ¢ast pred a za lomitkem do odpovidajicich
maker.

ss  \def\PredLomitkem#1/#2,{#1}

50 \def\ZaLomitkem#1/#2,{#2}

Nékolikrat bude potieba v zadaném seznamu tokent spocitat pocet vyskyti
konkrétniho tokenu (posta¢i ndm vnéjsi tokeny, tedy neuvedené uvnitt skupiny).
Definujeme proto makro \PocetVyskytu, které ma dva povinné parametry. Prv-
nim parametrem je token, jehoz pocet vyskyta chceme spocitat. Druhym para-
metrem je ¢ita¢, v némz tento pocet bude ulozen. Za touto specifikaci nasleduje
predloZeny seznam tokent (zpravidla text), v némz pocet vyskytu zjistujeme. Je-li
nacten token \UkonciPocitadlo, je ¢innost makra \PocetVyskytu ukoncena.

o \def\UkonciPocitadlo{}

61 \def\UkonciPocitadloToken{\UkonciPocitadlo}
62 \newcount\pocet

63

62 \def\PocetVyskytul[#1,#2]{/

65 \def\TestovanyZnak{#11}/,

66 \pocet=0

67 \newcount#27

68 \let\pocitadlo#2,

69 \let\next\nacti\next}

70

7 \long\def\nacti#1{}

72 \def\znak{#1}%

73 \ifx\znak\UkonciPocitadloToken

o

74 \def\next{\pocitadlo=\pocetl}
75 \else

76 \ifx\znak\TestovanyZnak

77 \advance\pocet by 1

78 \fi



79 \fi
80 \next}

4.1.4. Jazykova nastaveni

V této ¢asti se budeme vénovat popisu maker, kterd umoznuji jazykova nastaveni,
tj. maker \jazyky, \jazyk a pomocnych maker. V souvislosti s témito makry
zavadime ¢ita¢ \PocetJazyku, v némz bude ulozen celkovy pocet jazyki uvedeny
v deklaraci \ jazyky. Cita¢ \PoradiJazyku méa pouze pomocny charakter.

s1  \newcount\PocetJazyku
s2  \newcount\PoradiJazyku

Jazykova nastaveni dokumentu budou uréena tim, zda uzivatel uvede jazyko-
vou deklaraci \jazyky, resp. specifikaci \jazyk, a co do nich zapise. Pro detekci
uvedeni téchto nastaveni zavddime logické proménné \ifjazyky a \ifjazyk,
které nastavujeme na false.

ss  \newif\ifjazyky

sa  \newif\if jazyk

85 \jazykyfalse

86 \jazykfalse

Aby nebylo nutno opakované zapisovat shodnou deklaraci \jazyky u databaze
i pisemky, zapiSeme toto uzivatelské nastaveni uvedené v preambuli databaze do
pomocného souboru jazyky.uzv.

s7  \newwrite\nastavenilJazyky

Nyni definujeme makro \ jazyky, které nastavi \ jazykytrue a v pripadé, ze
aktudlni volba tiidy je databaze, je uvedené nastaveni zapsidno do pomocného
souboru. Ten pozdéji pii volbé pisemka nacteme, viz fadek 312.

ss  \def\jazyky#1 {%
89 \jazykytrue
90 \ifdatabaze

o1 \otevri\nastaveniJazyky jazyky.uzv

92 \zapis\nastaveniJazyky{\nx\jazyky #1}%
93 \zavri\nastaveniJazyky

94 \fi

Déle spocitame, jaky pocet lomitek uzivatel zapsal za \ jazyky. Pokud je pocet
lomitek nulovy, ukladame uvedeny argument jako \JedinyJazyk a nastavujeme
pocet jazykl na 1.

95 \PocetVyskytul[/,\PocetLomitek] #1\UkonciPocitadlo

96 \ifnum\PocetLomitek=0

o7 \def\JedinyJazyk{#1}/

o8 \PocetJazyku=1
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Pokud je v argumentu uvedeno alespon jedno lomitko, bude s argumentem #1
doplnénym o tokeny ,/, vykondn piikaz \xjazyky (viz fadek 107). Pomoci
prikazu \xseznam (viz faddek 118) se vytvori seznam zadanych jazyka z Casti
argumentu #1 pred lomitky a ulozi se do \SeznamJazyku. Takto vytvoreny seznam
bude pozdéji pouzit pii nacteni jazyka v baliku babel.

99 \else
100 \xjazyky#1,/,
101 \def\SeznamJazyku{\xseznam#1,/,}

Pokud je pocet uvedenych jazykt v deklaraci \jazyky roven 1 (s pravé jed-
nim uvedenym lomitkem), ukldddme uvedenou jazykovou zkratku za lom{tkem
jako \JedinyJzk a nastavujeme jazykovou specializaci pomoci makra \jazyk
automaticky na uvedeny jazyk.

102 \ifnum\PocetJazyku=1

103 \def\JedinyJzk{\ZaLomitkem #1, }
104 \ea\jazyk\JedinyJzk

105 \fi

106 \fi}

Mechanismus makra \xjazyky zminéného drive spociva v postupném nacitani
polozek oddélenych ¢arkou a uvedenych za timto makrem. V kazdém cyklu makra
se do argumentu nacte text az po nejblizsi ¢arku a déale s nim pracuje. Pokud
je nadtenym argumentem smluvné stanovend znacka (zde lomitko /), je ¢innost
makra ukoncena ulozenim poctu uvedenych jazyki do \PocetJazyku.

17 \def\xjazyky#1,{%
108 \ifx/#1%
109 \PocetJazyku=\the\PoradiJazyku

Neni-li argumentem lomitko, povazujeme jej za jednu z jazykovych deklaraci,
navysime hodnotu ¢itace \PoradiJazyku o 1 a vykondme s aktualnim argumen-
tem piikaz \PridejJazyk (viz Fddek 124). Specidlné pii prvnim cyklu makra
(\PoradiJazyku=1) ukldddme jazykovou zkratku prvniho jazyku jako \PrvniJzk.

110 \else

111 \PridejJazyk#1/%

112 \advance\PoradiJazyku by 1

113 \ifnum\PoradiJazyku=1

114 \def\PrvniJzk{\ZaLomitkem #1, }
115 \fi

116 \ea\xjazyky

117 \fi}

Drtive pouzité makro \xseznam pracuje se seznamem jazykovych deklaraci

evvy

7 této dilci deklarace odstrani lomitko a ¢ast za nim a pripoji ¢arku. Funkce
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makra je ukoncena, pokud je nac¢tenym argumentem smluvni lomitko, coz se stane
aZ na konci seznamu, kde je za timto ti¢elem ptiddno ,/, (viz fddek 101).

1ns \def\xseznam#1,{}

119 \ifX/#l%

120 \else

121 \PredLomitkem #1,,%
122 \ea\xseznam

123 \fi}

Makro \PridejJazyk uvedené na fadku 111 ma dvé funkce. Prvni funkci
je pfifazeni ndzvu jazyku jeho zkratce (tj. #2 +— #1). Vzhledem k tomu, Ze
uzivatel bude zadavat jazykovou verzi pomoci zkratky jazyku, je tento pristup
vyhodny. Druhou funkci je definice makra jazykové verze, jehoz nazev je identicky
s uvadénou zkratkou jazyku. Ve fazi uvedeni deklarace \jazyky pracuji vSechna
tato makra naprazdno, tj. nic se nevytiskne. Ve findlnim dokumentu budeme totiz
pozadovat zobrazeni pravé jedné jazykové verze, kterd bude urcena az specifikaci
\jazyk. Makro pro pfislusnou jazykovou verzi pak postaci predefinovat.

124 \def\PridejJazyk#1/#2/{%
125 \ea\def\csname jazyk:#2\endcsname{#1}%
126 \ea\def\csname #2\endcsname##1{}}

Nasleduje definice makra \jazyk, které umozni uzivateli specifikovat aktualni
zobrazeny jazyk. Uvedenim této specifikace nastavujeme \ jazyktrue a také defi-
nujeme \AktivniJzk jako zkratku jazyku nactenou do argumentu. Toto uloZeni
vyuzivame na fadku 169 pii nacitani odpovidajicich vzort déleni slov.

127 \def\jazyk#1 {J
128 \jazyktrue
120 \def\AktivniJzk{#1}J,

Pokud odpovida uvedend zkratka nékterému jazyku uvedenému v \jazyky, pre-
definujeme prislusné makro pro zapis jazykové verze tak, aby se vyséazel jeho
argument. Tim je zaruceno, zZe se zobrazi pouze aktualné zvolend jazykova verze.
Ostatni makra jazykovych verzi totiz stdle pracuji naprazdno.

130 \ifcsname jazyk:#1\endcsname
131 \ea\def\csname #1\endcsname##1{##1}},

Pokud uzivatelem uvedeny jazykovy identifikdtor nekoresponduje se zadnym
jazykem uvedenym v \jazyky, tiida ohlasi pfi kompilaci chybu.

132 \else

133 \if jazyky

134 \ClassError{ngt}{Neznama jazykova specifikace ‘#1’}{}/
135 \fi

136 \fi}
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4.1.5. Predefinovani \begin{document}

V nasledujicim zapiseme pred, resp. za \begin{document}, potiebné nastaveni.
Za timto tcelem predefinujeme ptivodni prikaz \document definovany v latex.ltx.
Ekvivalent ptivodniho \document si pracovné oznac¢ime pro pozdéjsi pouziti jako
\origdocument.
137 \let\origdocument\document
138 \def\document{%
139 \endgroup

Pokud uzivatel pouzil deklaraci \ jazyky s vice nez jednim jazykem, ale neuvedl
specifikaci \ jazyk, tfida ngt vygeneruje informativni upozornéni o automatickém
nacteni prvniho jazyku v deklaraci. Prislusné nacteni jazykovych vzora provadime
na tfadku 174, tj. za \origdocument.

140 \if jazyky

141 \if jazyk

142 \else

143 \ifnum\PocetJazyku>1

144 \ea\jazyk\PrvniJzk

145 \ClassWarning{ngt}{%

146 Nastaveno \string\jazyk\space ‘\PrvniJzk’l}},
147 \fi

148 \fi

149 \fi

Dale nacitame balik babel v zavislosti na tom, v jakém formatu byla zadana
jazykova deklarace v \jazyky.

150 \ifjazyky

151 \ifnum\PocetLomitek=0

152 \usepackage [\JedinyJazyk] {babell}/,
153 \else

154 \usepackage [\SeznamJazyku] {babel},
155 \fi

V pripadé, ze uvadime specifikaci \jazyk bez uvedeni deklarace \jazyky, je
ohlasena chyba kompilace.

156 \else
157 \if jazyk
158 \ClassError{ngt}{Doplnte deklaraci \string\jazyky}t{}%

Pokud neuvedeme ani specifikaci \ jazyk, je nactena c¢estina.
159 \else

160 \usepackage [czech] {babel}
161 \fi
162 \fi
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V casti za \begin{document} potom nacitdme odpovidajici vzory pro déleni
slov. Pro celkovy pocet jazykl roven 1 nemé vyznam uvadét \selectlanguage.

163 \begingroup\origdocument

164 \if jazyky

165 \if jazyk

166 \ifnum\PocetJazyku=1

167 \else

168 \ea\ea\ea\selectlanguage

169 \ea\ea\ea{\csname jazyk:\AktivniJzk\endcsname}
170 \fi

171 \else

172 \ifnum\PocetJazyku>1

173 \ea\ea\ea\selectlanguage

174 \ea\ea\ea{\csname jazyk:\PrvniJzk\endcsname}
175 \fi

176 \fi

177 \fi}

4.1.6. Interni 0/1 prepinace

Kromé jazykového nastaveni bude potieba pri volbé databaze a predevsim
pisemka nastavit dalsi parametry sazby. Ty pro prehlednost omezime na for-
mét, kdy za klicovou sekvenci uvddime hodnoty 0 (ne) nebo 1 (ano). Definujeme
proto zastupné sekvence \etiam a \nihil® pomoci

17s \def\etiam{1}

170 \def\nihil{0}

Makro \OIprepinac definuje popsany druh ovladace. Do svych dvou povin-

nych argumentt nacitd postupné nazev prepinace a inicidlni predvolenou hodnotu.
150 \def\OIprepinac#1/#2 {J
181 \def\init{#2}Y%
Po ulozeni inicialni hodnoty do makra \init zavadime novou logickou proménnou
obsahujici ndzev prepinace. V zavislosti na hodnoté ulozené v \init nastavujeme
tuto hodnotu na false, resp. true. Pokud hodnota v \init neni 0 ani 1, bude
ohagena chyba.!?

182 \ea\newif\csname if#1\endcsname
183 \ifx\init\etiam
184 \csname #1ltrue\endcsname

9Bohuzel nelze pouzit \ano a \ne, protoze druhs by kolidovala s piikazem pro sazbu #.
Volime tedy neutrdlni latinské terminy.

10Tuto chybu nemiize uzivatel bez editace souboru ngt . cls zpiisobit. Jedna se spise o pojistku
pro autora baliku v piipadé zavleceni preklepu.
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185 \else

186 \ifx\init\nihil

187 \csname #1false\endcsname

188 \else

180 \ClassError{ngt}{%

190 Neocekavana inicialni hodnota ‘#2’ v ‘#1°3}{}V
191 \fi

192 \fi

Soucasné pripravime koncovému uzivateli makro, jehoz nazev bude identicky
s ndzvem prepinace a bude nacitat do argumentu jediny token (0 nebo 1), ktery
si ulozime do \OIhodnota. Ve shodé s touto hodnotou nastavujeme hodnotu
prislusné logické proménné, kterou muze uzivatel ovlivnit zobrazeni vystupu
v PDF. V pripadé, ze ulozena hodnota neni 0 ani 1, bude ohlasena chyba.

103 \ea\def\csname #1\endcsname##1 {J,

104 \def\OIhodnota{##1}/,

195 \ifx\OIhodnota\etiam

196 \csname #1ltrue\endcsname

197 \else

198 \ifx\OIhodnota\nihil

199 \csname #1false\endcsname

200 \else

201 \ClassError{ngt}{Neocekavana hodnota (#1)}{}/
202 \fi

203 \fl}}

V pripadé, ze uzivatel neuvede zadné nastaveni, bude implicitné nacteno

204 \OIprepinac vyres/1

205 \OIprepinac novy/1

206 \OIprepinac body/1

Timto nastavenim jsme soucasné definovali prepinace \vyres, \novy a \body.

4.1.7. Jinad pomocna makra a nastveni

Pro zvyseni prehlednosti kédu volime v nékterych pripadech definice maker, jejichz
koncovym separatorem je konec radku. Tato sympaticka praxe ma své zastoupeni
tfeba v systému OPmac P. Olsdka popsané v [2, s. 46]. Jeho makro \eoldef jsme
pro nase ucely prevzali v nezménéné podobé.

207 \def\eoldef#l{%

208 \def#1{\begingroup \catcode‘\""M=12 \eoldefA#1}}

209 \ea\def\csname\string#1:M\endcsname}

210 {\catcode‘\""M=12 \gdef\eoldefA#1#2~"M{/

211 \endgroup\csname\string#1:M\endcsname{#2}}}
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Casto je vhodné védét, jaky je prvni token, ktery nasleduje za ¥dici sekvenci.
Pro ucely tohoto specifického rozdéleni na¢itaného argumentu néjakého makra
definujeme \RozdelArgument, které rozlozi ptuvodni argument a ulozi si prvni
token, resp. zbylé tokeny, do odpovidajicich maker.

212 \long\def\RozdelArgument#1#2*x*{},
213 \def\PrvniToken{#1}%
214 \long\def\ZbyleTokeny{#2}}

Poslednim pripravnym krokem bude pripadné nacteni souboru nastaveni.tex
s uzivatelskym nastavenim (v piipadé, Ze existuje). Za timto icelem pfebirdme
jesté jedno makro P. Olsdka (viz [3, s. 288]), \softinput.

215 \newread\testin

216

217 \def\softinput #1 {J%
218 \let\next\relax

219 \openin\testin=#1

220 \ifeof\testin

221 \else

222 \closein\testin

223 \def\next{\input #1 }J
224 \fi

225 \next}

227 \softinput nastaveni.tex

Pro zajisténi vertikalniho odsazeni mezi jednotlivymi tilohami kromé prvnich
dloh v aktudlni databédzi nebo subdatabézi (tj. oddilu), definujeme logickou
proménnou \ifoddil.

228 \newif\ifoddil

Tu nastavime na true na zacatku sazby kazdé databdze a subdatabédze (viz
fadky 251 a 261).

4.2. Nastaveni pro volbu databaze

220 \ifdatabaze

4.2.1. VSeobecnd nastaveni

V této ¢éasti jsou nastaveny zakladni parametry sazby a nékteré pomocné pro-
stredky. Predevsim zavaddime vertikalni odsazeni ilohy jako \bigskip a také
souvisejici ¢itace pro ¢islovani tloh a dil¢ich databézi (sekc).

230 \def\OdsadUlohu{\vskipl.5em}

231 \newcount\PoradiUlohy
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232 \newcount\sekce

Pro zépis zadéani (a pokud existuji, i feseni) tloh deklarujeme identifikdtor
souboru pro zapis \zadaniSoubor. V souvislosti s timto zdpisem deklarujeme
registry \zadaniTokeny, resp. \reseniTokeny, do nichz budeme ukladat jednot-
livé definice ptikazt pro zadani, resp. reseni tiloh. Soubor, do néhoz bude zapis
proveden, nazveme databaze.pkd, kde pkd znaci prekdédovany. Cilem je totiz
jednoznacné pritadit kazdé poloZce databédze (tloze, pripadné FeSeni) usporada-
nou trojici (X,m,n), tj. zakédovat ji. Zde X oznacuje typ polozky (U — tloha,
R — TeSeni), ¢islo m potradi databdze a n poradi ulohy v rdmci m-té databédze.
Kazdou ulohu, nebo pripadné jeji feseni, si tak po zapisu téchto definic budeme
moci zavolat pouze zadanim typu objektu X a ¢isel m, n.

233 \newwrite\zadaniSoubor

234 \newtoks\zadaniTokeny

235 \newtoks\reseniTokeny

236 \otevri\zadaniSoubor databaze.pkd

Aby nebyl zapis definic tézkopadny, pripravime si makro \ZapisDefinici se
tfemi parametry, identifikdtorem souboru pro zapis, ndzvem makra a ukladanym
obsahem.

237 \def\ZapisDefinici#1#2#3{J,
238 \zapis#1{\nx\ea\def\nx\csname#2\endcsname{#3}}}

Pro sazbu néavésti tlohy nadefinujeme maly c¢tverecek, za nimz nésleduje
poradi databédze a poradi ulohy v ramci databéaze.

239 \def\ctverecek{%

240 \pdfliteral{%

241 q.7g0066refQ}}

242

243 \setbox O\hbox to lem{\vbox to lem{\vss\ctverecek}\hss}
244 \pdfxform O

245 \edef\PDFctverecek{\the\pdflastxform}

246 \def\NavestiUlohy{¥%

247 \leavevmode
248 \1llap{\pdfrefxform\PDFctverecek\hskip5pt}{%
249 \bfseries\the\sekce.\the\PoradiUlohy}~~}

Nésleduje definice makra \databaze, které ma dva povinné parametry od-
délené lomitkem, koncovym separatorem je pismeno b. Pokud je hodnota citace
\sekce vétsi nez nula, zapiSeme do souboru databaze.pkd pocet tloh predchozi
sekce jako obsah makra \csname PocetUloh|<poradi_sekce>|\endcsname. Po-
et tloh konkrétni diléi databdze (tj. pofadi jeji posledni tlohy) tak provadime
hned na zac¢atku zavolani nejblizstho nasledujiciho \databaze, kdy hodnota ¢i-
tace \sekce jesté neni zménéna.
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251 \def\databaze#1/#2b{’

252 \ifnum\sekce>0

253 \ZapisDefinici\zadaniSoubor{%

254 PocetUloh|\the\sekce|}{\the\PoradiUlohyl}/
255 \f i

Na zacatku databdze vynulujeme ¢ita¢ \PoradiUlohy, nastavime \oddiltrue
a sdzime \section znamé z INTEXu. Soucasné pokladdme hodnotu ¢itace \sekce
rovnu hodnoté ¢itace \thesection ¢islujici v B TEXu sekee.

256 \PoradiUlohy=0

257 \section{#1}

258 \oddiltrue

259 \sekce=\arabic{section},

Do souboru databaze.pkd si jesté ulozime pocet bodt prislusejici aloham dané
diléi databdze (makro \csname Body|<poradi_sekce>|\endcsname).

260 \ZapisDefinici\zadaniSoubor{Body|\the\sekce|+{#2}}

Pokud bude potreba vytvorit jemnéjsi strukturu diléi databéaze, definujeme
pro tento ucel makro \subdatabaze, které je klasickym \subsection z KTEXu.
Pokud je bezprostfedné pred zapsanym \subdatabaze uvedeno \databaze, je
nastaveno jesté pred sazbou subdatabaze \oddiltrue. V tomto pripadé nad-
pis subdatabaze od nadpisu databaze neodsazujeme. Pii \oddilfalse naopak
odsadime nadpis subdatabéze (od predchozi tlohy).

261 \eoldef\subdatabaze#1{/

262 \ifoddil\else\OdsadUlohu\fi

Po vysazeni nadpisu subdatabaze nastavime \oddiltrue.
263 \subsection{#1}

264 \oddiltrue}

4.2.2. Definice maker pro sazbu tloh a reseni

Pri zapisu tlohy s feSenim budeme zadani od Teseni oddélovat separatorem
\reseni. Pfi pozdéj$im zobrazeni verze s vysledky nebo bez nich (ovladaé \vyres)
bude vhodné ulozit si zvlast ¢ast pred, resp. za separatorem, jako \xzadani,
resp. \xreseni.

265 \long\def\RozdelZadaniReseni#1\reseni#2**x*{%
266 \long\def\xzadani{#1}%
267 \long\def\xreseni{#2}}

Pro tucely ignorovani dlohy pri sazbé databaze a pri generovani testu definujeme
ptikaz \hvezda jako token *.

268 \def\hvezda{*}
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Nyni néasleduje definice dilezitého makra \uloha. Nejdiive si rozdélime ar-
gument (tj. zaddni tlohy s pfipadnym feSenim) na prvni token a zbylé tokeny
a také v ném spocitdme pocet vyskytl tokenu \reseni, ktery ukldddme do
¢itace \PocetReseni.

269 \long\def\uloha#1x*x*{}

270 \RozdelArgument#1**x*

271 \PocetVyskytu[\reseni, \PocetReseni]#1\UkonciPocitadlo
Pokud je prvni token *, ¢innost makra je ukoncena a nic se nevysazi. V opa¢ném
pripadé navysime ¢ita¢ \PoradiUlohy o 1.

272 \ifx\PrvniToken\hvezda
273 \else
274 \advance\PoradiUlohy by 1%

Soucasné vertikalné odsadime kazdou tlohu, kterd nendsleduje bezprostredné
po vysazeni nadpisu databaze nebo subdatabaze. Pokud tloha nasleduje bezpro-
stfedné po uvedeném typu nadpisu, nastavujeme \oddilfalse, aby bylo zajisténo
odsazeni dalsich tloh dané databaze nebo subdatabéze.

275 \ifoddil

276 \oddilfalse
277 \else

278 \OdsadUlohu
279 \fi

Déle se cinnost makra vétvi podle toho, kolikrat napsal uzivatel do argu-
mentu #1 separator \reseni. Pokud neni uveden ani jeden separator \reseni,
ulozime cely argument do registru \zadaniTokeny, vysazime navésti ilohy se
zadanim, ulozime text zadani do makra \csname U|<m>|<n>|\endcsname a za-
piseme tuto definici do souboru databaze.pkd.

280 \ifcase\PocetReseni

281 \zadaniTokeny={#1}

282 \NavestiUlohy #1\par

283 \ZapisDefinici\zadaniSoubor{%

284 Ul\the\sekce|\the\PoradiUlohy | }{\the\zadaniTokeny}

Pokud je uveden pravé jeden separator \reseni, rozdélime nacteny argument
na Cast \xzadani, resp. \xreseni a ulozime je do registri \zadaniTokeny,
resp. \reseniTokeny. Opét provadime analogicky kodovaci zapis definic do sou-
boru databaze. pkd.

285 \OI‘

286 \RozdelZadaniReseni#1x*x

287 \ea\zadaniTokeny\ea=\ea{\xzadani}
288 \ea\reseniTokeny\ea=\ea{\xreseni}
289 \ZapisDefinici\zadaniSoubor{}
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200 U|\the\sekce|\the\PoradiUlohy | }{\the\zadaniTokeny}
201 \ZapisDefinici\zadaniSoubor{%

202 R|\the\sekce|\the\PoradiUlohy|}{\the\reseniTokeny}
Déle jiz sédzime navésti dlohy, a pokud uzivatel nastavil ovlada¢ \vyres na
hodnotu 1 (tj. \resenitrue), sdzime také jeji feSeni s prislusnym odsazenim
a navestim.

203 \NavestiUlohy\xzadani\par

204 \ifvyres

295 \OdsadReseni

296 {\footnotesize\NavestiReseni\xresenil}\par
297 \fi

Pokud uzivatel zadal vice nez jeden separator \reseni, bude tento stav vyhod-
nocen jako chyba.

298 \else

209 \ClassError{ngt}{%

300 V prostredi \string\uloha\space muzete pouzit
301 \string\reseni\space nejvyse jednoul}{}%

302 \fi

303 \fl}

Zcela zavérem jesté zapiseme pocet tloh posledni uvedené databize, ulozime
pocet databazi a ukonéime zapis do souboru databaze.pkd.

304 \AtEndDocument{%

305 \ZapisDefinici\zadaniSoubor{}

306 PocetUloh|\the\sekce|}{\the\PoradiUlohy}

307 \zapis\zadaniSoubor{\PocetDatabazi=\the\sekce}
308 \zavri\zadaniSoubor}

4.3. Nastaveni pro volbu pisemka

s00  \else

4.3.1. VSeobecnd nastaveni

Kromé upravy horniho okraje pro hlavicku nacitame prekédovanou databazi iloh
a jazykové nastaveni uvedené v ridicim souboru, coz je v nasi ukazce soubor
banka_uloh.tex (pokud bylo né&jaké uvedeno). Definujeme také odpovidajici
vertikdlni odsazeni tillohy na pisemce.

310 \advance\topmargin by -20pt

311 \input databaze.pkd

312 \softinput jazyky.uzv
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313
314 \def\OdsadUlohu{%
315 \bigskip\bigskip}

4.3.2. Nastaveni sazby datumu

Pro usnadnéni zadavani datumu bez nutnosti jeho ru¢niho stanoveni definujeme
nékolik pomocnych maker. Nejdfive definujeme makro \DnuVMesici, které ex-

panduje na poéet dntt v daném mésici.!!

316 \def\DnuVMesici{%

317 \ifcase\month

318 \or 31

319 \or\ifnum\numexpr\year/4*4-\year=0 29 \else 28 \fi
320 \or 31 \or 30 \or 31 \or 30

321 \or 31 \or 31 \or 30 \or 31

322 \or 30 \or 31 \fi}

Nyni definujeme makro \PrictiDny, které zajisti dpravu aktualniho datumu
vpred nebo vzad podle hodnoty v argumentu #1.

323 \def\PrictiDny#1{%

324 \advance\day#1\relax
325 \ifnum#1>0

326 \OpravDatumVpred
327 \else

328 \OpravDatumVzad

329 \fi}

Makra \OpravDatumVpred a \OpravDatumVzad pracuji obé na shodné bézi jako
cykly. Vzhledem ke skutecnosti, ze makro \PrictiDny upravuje hodnotu ¢itace
\day, je nutno v zavislosti na pfi¢itaném poctu dnii a na poc¢tu dnti v jednotlivych
mésicich zjistit, jaky bude po tpravé mésic (¢ita¢ \month) a rok (¢ita¢ \year).

330 \def\OpravDatumVpred{’,

331 \ifnum\day>\DnuVMesici

332 \advance\day by -\DnuVMesici
333 \advance\month by 1

334 \ifnum\month>12

335 \month=1

336 \advance\year by 1

337 \fi

338 \ea\OpravDatumVpred

339 \f l}

HUzivatelé tifdy ngt v roce 2100 musi poéitat s malym piekvapenim.
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341 \def\OpravDatumVzad{’,

342 \ifnum\day<1

343 \advance\month by -1

344 \ifnum\month<1

345 \month=12

346 \advance\year by -1
347 \fi

348 \advance\day\DnuVMesici
349 \ea\OpravDatumVzad

350 \f 1}

Pro sazbu datumu pripravime uzivateli makro \Datum, které v tuto chvili
definujeme jako \today.

351 \def\Datum{\today}

Pokud bude chtit uzivatel upravit datum (tj. \Datum) na jiné, provede potfebné
nastaveni pomoci makra \datum, které nacitd argument do konce rfadku. Dalsi
¢innost makra \datum spocivd ve specifickém predefinovani \Datum s vétvenim
podle prvniho tokenu v zadaném argumentu.

352 \eoldef\datum#1{’

353 \RozdelArgument#1**x*

354 \gdef\Datum{%

Pokud je prvnim tokenem +, provede se tprava datumu pri¢tenim dniu podle
hodnoty v \ZbyleTokeny. Pokud je prvnim tokenem -, provede se analogické
tUprava odectenim.

355 \if\PrvniToken+

356 {\PrictiDny{\ZbyleTokeny}\todayl}%

357 \else

358 \if\PrvniToken-

359 {\PrictiDny{-\ZbyleTokeny}\today}’

Pokud neni prvni token ani + ani -, vysazi se puvodni argument.
360 \else#l%

361 \fi

362 \f 1}}

4.3.3. Hlavicka pisemky

Vzhledem k okolnostem plynoucim z predpokladané vicejazyéné sazby dokumentu
je vhodné textové popisky v hlaviéce redukovat na minimum. Namisto jména
a piijmeni budeme sazet ikonu osoby prikazem \JmenoIkona. Analyzu kédu
v \pdfliteral prenechavame opét za cviceni.
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363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

\def\JmenoIkona{¥%
\pdfliteral{}
ql1G .5g2w00m
0 5 510 10 10 ¢
15 10 20 520 0 c h B
3G .4w300m

200 01

.7 G .7 g 10 10 m

4 10
15 17.5

q .5G .

2.50m
6 Om

.7 3 m
1.5 7m

S

5 17.5 10 17.5 ¢ 10 17.5 m
16 10 10 10 ¢ h £ Q}}

Protoze jméno a prijmeni nejsou vzdy jednoznaénym identifikdtorem studenta, je
¢asto nutné pozadovat jeho osobni ¢islo nebo podobny tidaj. Navésti pro tento
udaj bude zastoupeno specifickou ikonou sdzenou prikazem \OsobniCisloIkona

\def\OsobniCisloIkona{%
\pdfliterald{%

5g2w

5 101
8.5 101
10 31
10.7 71

S
S
S

s Q}}r

Sazba hlavicky pomoci \Hlavicka je ovlivnéna nastavenim ovladace pro sazbu

vysledktt (\vyres). Pii \vyres 1, tj. verze zpravidla pro pedagoga, neni nutno
sézet identifikacni ikony. Ostatni provadéné tkony sazby hlavicky jsou ziejmé.
\def\Hlavicka{¥%

380

381

382

383

385

386

388

389

390

392

\ifvyres
\else

\hrule height 1.5pt
\par\vskip30pt
\leavevmode\JmenoIkona
\par\medskip
\leavevmode\OsobniCisloIkona\hskip1Opt\OsobniCisloIkona

\fi
\hfill

\Datum\medskip\par
\hrule\par\vskip 2pt
\hrule height 1.5pt\bigskipl}%

Prikaz \hlavicka pro upravu hlavicky dokumentu pracuje v zavislosti na

prvnim tokenu. Pokud je jim token 0, chova se \hlavicka jako \relax. V opa¢ném
pripadé se chova jako \xhlavicka #1, ktery pouze predefinuje \Hlavicka.

\def\hlavicka#1{%

393

394
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395 \let\Hlavicka\relax

396 \else
397 \xhlavicka#1%
398 \fi}

399
400 \long\def\xhlavicka#l**x{},
101 \def\Hlavicka{{#1}}1}/

=}

4.3.4. Zobrazeni bodovych zisk

Bodové zisky ulozené v souboru databaze.pkd jsou obecné rozdilné pro kazdou
tlohu. Zavedeme proto pomocny ¢ita¢ \PoradiDatabaze, pomoci néjz budeme
indexovat bodové zisky v zavislosti na poradi aktualni databéaze.

102 \newcount\PoradiDatabaze

Nejdrive vytvorime box \MujBox, do néjz vlozime bodovy zisk. Dale definujeme
makro \BodyBox, které zméri sitku boxu obsahujictho bodovy zisk (registr \sirka)
a horizontalné jej vycentruje na aktudlni pozici sazby.

403 \newdimen\sirka

404

105 \def\BodyBox{%

406 \hbox to Opt{’
107 \hss\scriptsize\sffamily
108 \csname Body|\the\PoradiDatabaze|\endcsname\hss}}

Protoze predpokladame moznost sazby testu v libovolném jazyce, vyhybdame
se opét textovym popiskim a vyuzivame vlastni ikony. Pro tcely zobrazeni
bodu definujeme makro \BodyIkona. To vykresli jednoduchy mésec, do kterého
je umistén bodovy zisk. Nakonec bodovy zisk s ikonou vytiskneme vlevo od
aktualniho bodu sazby.

409 \def\BodyIkona{

410 \llap{%

411 \pdfliterald{y

412 q.800.800cm
413 .86 g .5 G . 7w -100m
414 -10 56 -3 12 0 12 ¢

415 312 10 5610 0 ¢

416 10 0 10 -5 0 -5 ¢

417 -10 -5 -10 0 -10 0 ¢ B
418 -2 11m-5151

419 013 0 18 5 15 ¢

420 211 1B

421 .2G1.5w-2.511m
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422 0 11.5 0 11.5 2.5 11 ¢ B Q}%
123 \BodyBox\hskip 2.5em}}

4.3.5. Naveésti ulohy a nékteré pomocné prostredky

Névésti tulohy v pisemném testu definujeme jako tuéné vysazené poradové ¢islo
ulohy.

424 \def\NavestiUlohy{%

425 \leavevmode

426 \ifbody

127 \BodyIkona

428 \fi

420 {\bfseries\the\PoradiDatabaze. }}

P1i generovani testu bude potfeba vytisknout jednotlivé ilohy a v pripadé
povolenych feseni i tato feseni. Oba typy dat jsme jiz diive zapsali do souboru
databaze.pkd a ulozili do maker typu \csname X|<m>|<n>|\endcsname, kde X
znaci bud U nebo R. Pro kratkost a prehlednost definujeme prikaz \tiskni, ktery
zadanim specifikace X|<m>|<n>| vytiskne takovy objekt.

430 \def\tiskni #1 {J
431 {\csname #1\endcsnamel}\par}

Pokud uzivatel nastavi ovlada¢ vypnuti nahodného generovani na \novy O,
bude pri pristi kompilaci potifeba znat ndhodnou volbu tloh z minulé kom-
pilace. Proto definujeme piikaz \ZapisPamet, ktery takovy zapis do paméti
provadi. Objekt typu X|<m>|<n>| bude pracovné ulozen v souboru s pripo-
nou pmt jako XP|<m>| (v pfipadé X = R pouze tehdy, pokud je uveden v souboru
databaze.pkd, viz \ifcsname na fddku 435). Pro ptislusny zapis deklarujeme
odpovidajici identifikdtor souboru \pametSoubor.

132 \newwrite\pametSoubor

433

434 \def\ZapisPamet #1|#2|#3]{/

435 \ifcsname #1|#2|#3|\endcsname

436 \zapis\pametSoubor{}

437 \nx\ea\def\nx\csname #1P|#2|\endcsname{,
438 \nx\csname #1|#2|#3|\endcsnamel}}

439 \fi}

Nyni zavadime ¢itac \NahodneCislo a definujeme makro \generujNC generujici
pseudondhodné ¢islo v daném rozsahu a ulozi ho do ¢itace \NahodneCislo. Hornim
ohranic¢enim rozsahu pro nas ndhodny vybér je zfejmé pocet tloh dané databaze.
440 \newcount\NahodneCislo

441

142 \def\generujNC{%
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143 \NahodneCislo=\pdfuniformdeviate
444 \csname PocetUloh|\the\PoradiDatabaze|\endcsname
145 \advance\NahodneCislo by 1}

4.3.6. Generovani testu

Pro ndhodné vygenerovani testu definujeme piikaz \generujTEST. Nejprve po-
kldddme \PoradiDatabaze=1 a v pripadé, Ze uzivatel nastavil \vyres 0, bude
vypnuto ¢islovan{ stranek dokumentu (pfedpokldddme, Ze zaddni testu je na
jediné strané, zatimco p¥i zobrazen{ feSeni mize byt téchto stran vice). Nésledné
sdzime hlavicku testu.

416 \def\generujTEST{%

aa7 \PoradiDatabaze=1

148 \ifvyres

449 \else

450 \thispagestyle{empty}
451 \fi

1452 \Hlavicka

Pokud je nastaveno \novy 1, otevieme pamétovy soubor pro zapis aktualniho na-
hodného vybéru. Pokud je nastaveno \novy 0, pamétovy soubor naopak nacitame
(pfedpoklddame, Ze byl vytvoren pii predchozi kompilaci).

453 \ifnovy

454 \otevri\pametSoubor vyber.pmt
455 \else

456 \input vyber.pmt

457 \fi

Nyni spoustime cyklus pres vSechny databaze a provadime ndhodny vybér jed-
notlivych tloh.

458 \loop\ifnum\PocetDatabazi<\PoradiDatabaze
459 \else
460 \OdsadUlohu

Pfi \novy 1 generujeme nahodné ¢islo ulozené v ¢itaci \NahodneCislo, a to v me-
zich danych poctem tloh aktualni databaze. Déle tiskneme névésti i vylosovanou
tlohu a zapisujeme zadani tlohy a pripadné i feseni do pamétového souboru.

161 \ifnovy

162 \generujNC

1463 \NavestiUlohy

464 \tiskni U|\the\PoradiDatabaze|\the\NahodneCislo|

465 \ZapisPamet U|\the\PoradiDatabaze|\the\NahodneCislo|
166 \ZapisPamet R|\the\PoradiDatabaze|\the\NahodneCislo]|
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Pokud je nastaveno \vyres 1 a feSeni vylosované ulohy existuje, vytiskneme toto
feSeni s ostatnimi nélezitostmi.

467 \ifvyres

468 \ifcsname},

469 R|\the\PoradiDatabaze | \the\NahodneCislo|\endcsname
470 \OdsadReseni

471 {\footnotesize\NavestiReseni

a2 \tiskni R|\the\PoradiDatabaze|\the\NahodneCislo|}
473 \fi

474 \fi

Pokud je nastaveno \novy 0, tiskneme tlohu dané dil¢i databdze ulozenou prii
pfedchozim ndhodném vybéru. Pokud je navic uvedeno \vyres 1, sazime pfi
existujicim Feseni i toto Treseni.

475 \else

476 \NavestiUlohy

a7 \tiskni UP|\the\PoradiDatabaze|

78 \ifvyres

479 \OdsadReseni

480 \ifcsname RP|\the\PoradiDatabaze|\endcsname
481 {\footnotesize\NavestiReseni

482 \tiskni RP|\the\PoradiDatabaze| }
483 \fi

484 \fi

485 \fi

Nyni navySujeme proménnou \PoradiDatabaze a cyklus opakujeme az do splnéni
podminky \PoradiDatabaze=\the\PocetDatabazi.

186 \advance\PoradiDatabaze by 1

487 \repeat

Pokud je nastaveno \novy 1, ukonc¢ime jesté na konci zapis do pamétového
souboru.

488 \ifnovy

489 \zavri\pametSoubor
490 \fiF\fi
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Summary: Multilingual pseudorandomly generated tests
from databases

The aim of this paper is the description of the class ngt.cls that was created to
simplify the preparation of written tests for educators with common user knowl-
edge of ATEX. The described simplification consists mainly in pseudorandom
generation of tests from a prepared database of problems. Further advantages
of the created system include the ease of the control for the end user and the
possibility of creating a version with or without results. Writing the problems
in the database file is designed to work with any number of language versions in
a single source file with easy switching between them.

Marian Gencev, VSB — Technickd univerzita Ostrava
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Markdown 2.8.1: Sméle k trunu odlehéeného
znackovani v TpXu

l Vit NOovOTNY I

Markdown je odleh¢eny znackovaci jazyk, ktery je urceny pro pripravu strukturné
jednoduchych dokumenti. Existujici systémy pro sazbu dokumenti v jazyce
Markdown vyuzivaji ¢asto TEX, ale zachdzi s nim jako s ¢ernou skiinkou, ¢imz
znemoznuji pouziti standardnich TEXovych baliki a nastroji. Oproti tomu balik
Markdown umoznuje sazbu dokumentu v jazyce Markdown pfimo z TEXu misto
toho, aby se snazil nahradit TEX omezenéjsim systémem.

Od svého vydani v roce 2016 obdrzel balik Markdown mnozstvi vyznamnych
aktualizaci, které pridaly nové funkce a zlepSily uzivatelskou pristupnost baliku.
V tomto c¢lanku si balik Markdown kratce predstavime a podivime se na novinky
v jeho funkcionalité a dokumentaci.

Klic¢ova slova: Markdown, Lua, plain TEX, BKTEX, CONTEXT, Pandoc

Uvod

Za hlavni prednosti TEXu lze povazovat jeho programovatelnost a typografické
funkce a az v druhé fadé jeho syntax. S vyjimkou matematiky jsou odleh¢ené
znackovaci jazyky jako Markdown [1] sndze (nau)éitelné a umoziiuji export do
desitek vystupnich formata.

Existujici nastroje pro sazbu dokumentt v jazyce Markdown, jakymi jsou
napf. Pandoc a MultiMarkdown, maji nékolik vyznamnych nevyhod [2, 3]: za-
chéazi s TEXem jako s ¢ernou skiinkou, maji nekonzistentni podporu pro pouzivani
TEXovych maker uvniti markdownovych dokumentii, znesnadnuji tdrzbu exis-
tujicich markdownovych dokumentt a nejsou dostupné ve webovych sluzbach
postavenych na TEXu, jako je napt. webovy editor Overleaf. Balik Markdown fesi
veskeré zminéné nevyhody.

V predchozich ¢lancich [2, 3] jsem pTedstavil balik Markdown [4] ve verzi 2.5.3,
ktera trpéla nékolika vlastnimi problémy: Balik nefungoval pii uvedeni volby
-output-directory na prikazové raddce TEXu a zaplnoval souborovy systém
konvertovanymi markdownovymi dokumenty, které musel uzivatel ruéné mazat.
Dokumentace baliku byla vycerpavajici, ale pro bézného uzivatele prilis technicka.

V tomto ¢lanku predstavim verzi 2.8.1 baliku Markdown, kterd zminéné pro-
blémy predchozich verzi fesi a zaroven prinasi nové funkce, jako je porcovani obsahu,
znackovani tabulek a konverze markdownovych dokumentt z piikazové radky.
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Nové funkce

Mezi verzemi 2.5.3 a 2.8.1 baliku Markdown byla jedna vyznamna zaplatova
verze, 2.5.4, a tTi vyznamné malé verze, 2.6.0, 2.7.0 a 2.8.0. Verze 2.5.4 pridala
podporu pro volbu -output-directory TEXu. Verze 2.6.0 predstavila rozhrani
pro konverzi markdownovych dokumentt z prikazové radky a pridala podporu pro
ETEXovy balik doc [5]. Verze 2.7.0 umoznila porcovani obsahu a pfedstavila novy
uzivatelsky manual. Verze 2.8.0 rozsitila porcovani obsahu a umoznila znackovat
tabulky pomoci syntaktického rozsiteni jazyka Markdown.

V této sekci predstavim jednotlivé nové funkce baliku Markdown. Ackoliv balik
podporuje i formaty plain TEX a CONTEXT, veskeré ukazky jsou pro pristupnost
ve formatu ETEX.

Zména pracovniho adresare
TEX je mozné spustit s volbou -output-directory, kterd z pohledu TEXového
dokumentu zméni pracovni adresar. Toto umoznuje uzivateli presmérovat docasné
soubory TEXu do samostatného adresiie. Veskeré externi programy spusténé
pomoci mechanismu \write18 jsou ale spusténé v puvodnim pracovnim adresari:
Napriklad externi interpret jazyka Lua spoustény balikem Markdown pracuje
s doc¢asnymi soubory TEXu, a pokud je nenalezne v pracovnim adresari, selze.
Pro vyfeseni tohoto problému predstavila verze 2.5.4 baliku Markdown volbu

outputDir, kterd informuje interpret jazyka Lua o tom, v jakém adresaii se
nachézi pomocné soubory TEXu. Pro vyzkouseni si vytvorte textovy dokument
dokument . tex s nasledujicim obsahem:

1 \documentclass{article}

2 \usepackage [outputDir=/dev/shm] {markdown}

s \begin{document}

1 \begin{markdown}

5 Nadpis prvni drovné

7 Nadpis druhé drovné

9 Lorem ipsum dolor sit amet, consectetur adipiscing elit.

10 Vestibulum ac commodo. Toto je pouhy odstavec textu.

11 \end{markdown}

12 \end{document}

Nakonec spusfte nasledujici ptikaz pro vysazeni markdownového dokumentu
s jednou sekci, jednou podsekei a jednim odstavcem (vizte obrazek 1):

13 pdflatex -output-directory /dev/shm -shell-escape dokument.tex
Docasné soubory budou presmérovany do adresafe /dev/shm, coz je RAM disk
dostupny v aktudlnim Linuxovém jadre.
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Nadpis prvni tirovné

Nadpis druhé arovné
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Vestibulum ac commodo.
Toto je pouhy odstavec textu.

Obrazek 1: Markdown dokument s jednou sekci, podsekei a odstavcem

Markdown ndm umoznuje ¢ast textu zduraznit.
Pomoci dvou hvézdicek nebo podtrzitek znac¢ime silny duraz.

Obrazek 2: Markdown dokument s jednim odstavcem, ktery obsahuje zdiraznény
a silné zduraznény text

Rozhrani pro prikazovou radku
Balik Markdown pfedavd markdownové dokumenty externimu interpretu jazyka
Lua. Intepret jazyka Lua pfevede markdownové dokumenty do TEXu a pfeda je
zpét baliku Markdown, ktery je vysazi, vizte obrazek 3. Vyhodou tohoto postupu
je automatizovanost. Zaroven vsak tento postup skyta i mnozstvi nevyhod: Preve-
dené markdownové dokumenty jsou ukladdny na souborovy systém, kde zabiraji
stéle rostouci mnozstvi mista. Pokud pouzita varianta TEXu neobsahuje interpret
jazyka Lua, vyzaduje balik Markdown pristup k prikazové fadce systému, coz je
bezpecnostni riziko. Postup je komplexni a z pohledu uzivatele obtizné laditelny.
Resenfm vyse uvedenych problémi je rozdéleni postupu na dva kroky. V prv-
nim kroku uzivatel prevede markdownové dokumenty do TEXu a v druhém kroku
uzivatel prevedené markdownové dokumenty vysézi, vizte obrazek 4. Pred prvnim
krokem miize uzivatel odstranit vsechny drive prevedené markdownové dokumenty.
Pred druhym krokem muze uzivatel libovolné upravovat prevedené markdownové
dokumenty. Béhem druhého kroku nepotiebuje balik Markdown ptistup k prika-
zové Tadce systému. Oddéleni jednotlivych krokt postupu usnadnuje ladéni.
Verze 2.6.0 baliku Markdown proto zavedla rozhrani pro ptikazovou radku ve
formé samostatného programu v jazyce Lua. Pro vyzkousSeni si vytvorte textovy
dokument priklad.md s néasledujicim obsahem:
14 Markdown nam umozfiuje Cast textu *zdliraznit*.
15 Pomoci dvou hvézdicek nebo podtrzitek znacime **silny dlarazx.
Daéle spustte nasledujici prikaz pro zjisténi umisténi programu, ktery zptistupnuje
ptikazovou radku baliku Markdown:
16 kpsewhich markdown-cli.lua
Moznym umisténim v distribuci TEX Live 2019 muze byt napiiklad /usr/local/
/texlive/2019/texmf-dist/scripts/markdown/markdown-cli.lua. Posléze
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Uzivatel

\jobname.tex

\jobname.pdf

\jobname .markdown.in

Lua

A 4

__0

\jobname .markdown.out

\input\jobname.markdown.out

Obrézek 3: Sekvenéni diagram sédzeni dokumentu v jazyce Markdown pomoci
TEXového rozhrani baliku Markdown

Uzivatel

\jobname . pdf

Lua TEX
(dokument) .md
(dokument) .tex
g\jobna.me.tex
; >

l« —

\input (dokument).tex

Obrazek 4: Sekvencni diagram sazeni dokumentu v jazyce Markdown pomoci
rozhrani baliku Markdown pro ptikazovou radku
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spustte nasledujici prikaz pro prevod markdownového dokumentu priklad.md
na TpXovy dokument priklad.tex:

17 texlua /umisténi/markdown-cli.lua -- priklad.md priklad.tex
Déle vytvorte textovy dokument dokument .tex s néasledujicim obsahem:

15 \documentclass{article}

19 \usepackage{markdown}

20 \begin{document}

1 \input priklad

22 \end{document}

Nakonec spustte nasledujici prikaz pro vysazeni markdownového dokumentu s jednim
odstavcem, ktery obsahuje zdiraznény a silné zdiraznény text (vizte obrazek 2):
23 pdflatex dokument.tex

M)

Dokumentace BTgXovych balikt

TEXovy balik doc umoznuje dokumentaci jinych balikd vepsanim ETEXového

dokumentu s dokumentaci do komentaia ve zdrojovém textu baliku. Tento zpi-

sob vychézi z Knuthova literdrniho programovéni [6] a je oblibeny mezi autory

ETEXovych baliki, protoze udrzuje dokumentaci pobliz dokumentovaného kodu.
Pouziti odlehéeného znackovani v dokumentaci muze zvysit Citelnost zdro-

jového kédu a ucinit ho tim snéze pristupnym vyvojarské komunité. Za timto

Ucelem zavedla verze 2.6.0 baliku Markdown volbu stripPercentSigns, ktera

informuje interpret jazyka Lua, aby ignoroval znak uvozujici komentare. Pro

vyzkouseni si vytvorte textovy dokument dokument.dtx s nasledujicim obsahem:

20/ \iffalse

25 \documentclass{ltxdoc}

26 \usepackage[T1]{fontenc}

27 \usepackage [stripPercentSigns, hashEnumerators]{markdown}

2s \begin{document}

20 \DocInput{dokument.dtx}

30 \end{document}

st 4 \fe

32 \begin{markdown}t

* Bylo smaZno, lepé svihli tlové

* se batoumali v dalnici,

+ chrudosni byli borolové,

- na mamné krsy Zarnict.

A
33 Z
34 Z
35 Z
36 Z
37 Z

VA .0 synu, stiez se Zvahlava,
VA ma zuby, drdapy preostré;

VA stPez se 1 Ptdaka Neklava,
% #. zufmici Bodostre!"

% \end{markdown}

38

39

40

41

rebulb

42
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.0 synu, stiez se Zvahlava,
ma zuby, drapy preostré;
strez se i Ptaka Neklava,
zuimici Bodostre!*

¢ Bylo smazno, lepé svihli tlové
e se batoumali v dalnici,

e chrudosni byli borolové,

e na mamné krsy zarnici.

Ll

Obrézek 5: Markdown dokument s jednim odrézkovym seznamem a jednim
Cislovanym seznamem. Text je prevzaty z Alencina dobrodruzstvi v Fisi divi a za
zrcadlem v prekladu Jaroslava Cisare.

Nakonec spustte nasledujici piikaz pro vysazeni markdownového dokumentu
s jednim odrazkovym seznamem a jednim ¢islovanym seznamem (vizte obrézek 5):
43 pdflatex -shell-escape dokument.dtx

Porcovani obsahu

Pri sazbé dokumentt je Casto uzitecné, z divodi jak z ¢asovych tak autorskych,
tyto dokumenty rozdélit nebo vhodné preskladat jejich obsah: Prednaskové slajdy
pro cely semestr lze rozdélit na samostatné dokumenty pro jednotlivé tydny.
7 desitek minut stravenych sazbou monografie se stanou vtefiny, pokud se omezime
na vybrané casti. Neusporadané poznamky muzeme pri sazbé preskladat do
soudrzného dokumentu.

Pro usnadnéni formatovani markdownovych dokumentii existuje syntaktické
rozsiteni jazyka Markdown, které umoznuje pridélovat prvkim jazyka HTML
atributy. Diky HTML atributiim se muzeme jednoznac¢né odkazovat na jednotlivé
sekce markdownovych dokumenti. Verze 2.7.0 baliku Markdown podporuje zmi-
néné syntaktické rozsiteni pomoci volby headerAttributes. Pomoci voleb slice
a shiftHeadings mulZeme nasledné vysdzet pouze malou ¢ast markdownového
dokumentu a ménit Grovné nadpisi. Pro vyzkouseni si vytvoite textovy dokument
dokument . tex s nasledujicim obsahem:

12 \documentclass{article}

15 \usepackage [headerAttributes] {markdown}

46 \begin{filecontents*}{recept.md}

47 # Palacinky

48 Moulnik z mouky, mléka a vajec. Podavejte s marmeladou.
10 ## Tfeti krok {#krok3}

so Rychlym pohybem katapultujeme palacinku na strop. Hola hop!
51 ### Prvni krok {#krokil}

s2 Prisady rozmixujeme.

53 ## Druhy krok {#krok2}

54 Vyslednou smés nalijeme na rozpalenou péanev.

55 \end{filecontents*}
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56 \begin{document}

57 \markdownInput[slice=" “krok3]{recept.md}

ss \markdownInput [slice=krokl, shiftHeadings=-1]{recept.md}

so \markdownInput [slice=krok2]{recept.md}

60 \markdownInput[slice=krok3 ~“krokl]{recept.md}

61 \end{document}

Nakonec spustte nasledujici prikaz pro vysazeni markdownového dokumentu
s jednou sekei a tfemi podsekcemi ve spravném pofadi (vizte obrazek 6):

62 pdflatex -shell-escape dokument.tex

Znackovani tabulek

Jednim z nejslozitéjsich prvka odlehéeného znackovaciho jazyka byvaji zpravidla
tabulky. Jazyk Markdown tabulky nepodporuje, ale existuje mnozstvi syntaktic-
kych rozsiteni, které podporu pro znackovani tabulek pridavaji.

Od verze 2.8.0 podporuje balitk Markdown syntaktické rozsireni pro znacko-
vani tabulek pomoci volby pipeTables a syntaktické rozsiteni pro znackovani
popiski tabulek pomoci volby tableCaptions. Pro vyzkouseni si vytvorte textovy
dokument dokument.tex s nasledujicim obsahem:

63 \documentclass{article}
62 \usepackage[pipeTables, tableCaptions]{markdown}
65 \begin{filecontents*}{tabulka.md}

66 | P¥ijmeni | Jméno | Funkce | P¥itomnost |
o7 |==mmmmm—— e | 1= B it I
6s | Némec | Karel | nacelnik | zde |
6o | Sofr | Vojtéch | lékarnik | zde |
7o | Fry3tensky | Varel | potah | zde |
| Poustka | Vaclav | pomocny uCitel | chybi |

72 : Dochézka bjvalé polarni vypravy

Palacinky

Mou¢nik z mouky, mléka a vajec. Podavejte s marmeladou.
Prvni krok

Ptisady rozmixujeme.

Druhy krok

Vyslednou smés nalijeme na rozpalenou panev.

Treti krok
Rychlym pohybem katapultujeme palac¢inku na strop. Hola hop!

Obrazek 6: Markdown dokument s jednou sekci a tremi podsekcemi
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Pt{jmeni Jméno Funkce Ptitomnost

Némec Karel nacelnik zde
Sofr  Vojtéch 1ékarnik zde
Frystensky Varel potah zde

Poustka Vaclav ~ pomocny ucitel chybi

Tabulka 1: Dochazka byvalé poldrni vypravy

Obrazek 7: Markdown dokument s jednou tabulkou a jejim popiskem

73 \end{filecontents*}

1 \begin{document}

75 \markdownInput{tabulka.md}

76 \end{document}

Nakonec spustte nasledujici ptikaz pro vysazeni markdownového dokumentu
s tabulkou a jejim popiskem (vizte obrdzek 7):

77 pdflatex -shell-escape dokument.tex

<

Uzivatelsky manual

Tufte [7] tvrdi, Ze systémy pro pripravu prezentacénich slajdi se nedilné poji s kogni-
tivnim stylem, ktery brani efektivni komunikaci. Stejné tak literarni programovani
v podobé, v jaké ho aplikuji autori TEXovych balikt, ¢asto produkuje Spatné Ci-
telnou dokumentaci, ktera je ptilis pevné svazana se strukturou dokumentovaného
kédu.! Nékteré TpXové baliky obsahuji samostatny uZivatelsky manual, ktery
je pripraveny nezavisle na kédu dokumentovaného baliku, coz obvykle zvysuje
Citelnost, ale za cenu horsi udrzovatelnosti dokumentace.

Pfed verz{ 2.5.6 obsahoval balik Markdown pouze technickou dokumentaci [8],
kterd byla pripravena literdrnim programovanim a kterd byla uréena pro vyvojare
a pokrocilé uzivatele. Od verze 2.5.6 obsahoval balik Markdown také uzivatel-
sky manudl [9], ktery se zaméfoval na bézné uzivatele. Stejné jako technickd
dokumentace byl ale i tento uzivatelsky manudl piimocafe vytvoren literarnim
programovanim, diky ¢emuz byl spatné strukturovany a obtizné ¢itelny. Od verze
2.7.0 je proto uzivatelsky manual vytvofen ze tif textil, které popisuji uzivatelské
rozhrani, volby baliku a prvky jazyka Markdown. Vysledkem je (doufdm) ¢itelny
uzivatelsky manudl, ktery je ale stale ptfipraven pomoci literdrniho programovani.

IKnuthovo literdrni programovani [6] umoziuje rekurzivné definovat program po malych sa-
mostatné dokumentovanych ¢astech. INTEXové baliky doc a docstrip umoznuji pouze generovat
soubor se zdrojovym textem programu v takovém sledu, v jakém je program dokumentovan.
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Summary: Markdown 2.8.1: Boldly Unto the Throne of
Lightweight Markup in TEX

Markdown is a lightweight markup language that makes it easy to write structurally
simple documents. Existing tools for rendering markdown documents to PDF treat
TEX as a black box. In contrast, the Markdown package provides support for
styling and typesetting markdown documents in TEX, extending a TEXie’s toolbox
rather than forcing them to replace TEX with a more limited tool.

Since its release in 2016, the package has received several important updates
improving the functionality and user experience. In this article, I will reintroduce
the package, and describe its new functionality and documentation.

Keywords: Markdown, Lua, plain TEX, ITEX, CONTEXT, Pandoc

Vit Novotny, witiko@mail. muni.cz
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Zpracovani dat z tabulkového editoru TpXem

| JAN SUSTEK I

Abstrakt: V clanku je ukazan zptsob, jak je mozné nacist a zpraco-
vat v TEXu data vytvorena v tabulkovém editoru. Uvedend makra jsou
podrobné popsana s cilem motivovat ¢tenare nebat se v TEXu drobné
programovat. Déle je v ¢lanku ukazano tiitrdadkové makro na vlozeni celé
tabulky do TEXového dokumentu.

Klic¢ova slova: CSV, tabulka.

1 Uvod

Posledni dobou vyslo nékolik ¢lankt, které se zabyvaji sazbou tabulek v TEXu.
Marek Pomp [1] se vénuje sazbé tabulek vygenerovanych statistickym softwarem R
s vyuzitim balickt I¥TEXu. Tomas Hala [2] popisuje tvorbu tabulek v ConTEXtu.

Tento ¢lanek fesi problematiku na trovni PlainTgXu! a dodrzuje tii zasady
OPmacu [3]:

e V jednoduchosti je sila.

e Makro neni univerzalni, ale je ¢itelné a srozumitelné.

e Uzivatel si makro muze snadno predefinovat k obrazu svému.
Uvedena makra jsou v ¢lanku podrobné popséna s cilem motivovat ¢tenare nebat
se v TEXu naprogramovat si jednoduchd makra, a tim si usnadnit praci.

Podobny problém fesi soubor scancsv.tex [4] od Petra Olsdka, makra jsou vsak
obecnéjsi a umoznuji napriklad pouzivat jiny oddélova¢ polozek, nez je strednik.
Dani za toto je mensi srozumitelnost a komplikovanéjsi definice pouzitych maker.

2 Priklad

V sekci 3 si vytvorime soubor nacticsv.tex a v ném nadefinujeme makro
1 \zpracujsoubor(soubor){¢innost)

Funkei makra bude naéist (soubor) ve formatu CSV fddek po fddku a s kazdym
fadkem provést (¢innost). Jednotlivé tdaje na Fddku jsou uloZeny do maker
\udaji, \udajii, \udajiii, \udajiv atd. Pocet idaji na daném radku je ulozen

IMakra jsou pouzitelnd i v dalsich formatech a nadstavbiach TEXu.
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do &iselného registru \pocetudaju. Cislo aktualné zpracovavaného fadku CSV
souboru je ulozeno do ¢iselného registru \cisloradkucsv.

Predstavme si, ze mame v tabulkovém editoru tabulku se jmény tcastnika
néjakého zavodu a jejich vysledky. Tuto tabulku ulozime ve formatu CSV do
souboru 1.csv.

2 Jiri;Novak;Praha;48:29

3 Petr;Novotny;0Ostrava;49:17

4 Jan;Svoboda;Brno;52:13

s Martin;Prochazka;0lomouc;53:07

¢ Josef ;Dvorak;Plzen;53:43

7 Tomas ;Kuéera;Ceskeé Budéjovice;56:59
sPavel;éerny;Liberec;57:23
9Jaroslav;Vesely;ﬁsti nad Labem;1:02:31

Ukolem bude z této tabulky vysazet vysledkovou listinu v ndsledujicim tvaru.

Jiri Novdk (Praha) ...oooviiiiiiiiiiiiiiiiiiiiiiiiiiinnneeenns 48:29
Petr Novotny (Ostrava) ......evviiiiiiiiiiiiiiiiiinneeennnn, 49:17
Jan Svoboda (Brno).......oviiiiiiiiiiiiiiiiiiiiiineeeeens 52:13
Martin Prochdzka (Olomouc)........c.ovuniuiiiiniiiii i 53:07
Josef Dvorak (Plzeml) .. ...ovuiuii e 53:43
Tom4s Kucera (Ceské Bud&jovice) . ... ........ovvviiiiiiiiiiiiiiiiaaa... 56:59
Pavel Cerny (Liberec) .........oooiiiiiii i 57:23
Jaroslav Vesely (Ustf nad Labem)............ccooiiiiieiiiiiniiii... 1:02:31

K tomu si pfipravime makro \vypisucastnika, které vysazi jeden radek
vysledkové listiny. Pouzitim tohoto makra v argumentu makra \zpracujsoubor
pak postupné vysézime celou vysledkovou listinu.

10 \input nacticsv

11 \def\vypisucastnika{\hbox to\hsize{’,

12 \ifnum\cisloradkucsv<4 \bf \else \rm \fi

13 \udaji\ \udajii\ (\udajiii)\dotfillludajivl}}
14 \zpracujsoubor{l.csv}\vypisucastnika

3 Implementace

V této sekci je strucné popsan cely soubor nacticsv.tex.
Nejdrive nadeklarujeme diive uvedené Ciselné registry a nadefinujeme si po-
mocné makro, které budeme vyuzivat pri testovani podminek uvniti cyklu.

15 \newcount\pocetudaju
16 \newcount\cisloradkucsv
17 \def\nic{}
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V makru \radek je vzdy ulozen obsah celého aktudlniho radku souboru. Makro
\rozdelradek tento obsah rozdéli na idaje oddélené stfednikem. K tomu vyuzije
makro \rozdelradekA, které v cyklu nacte vzdy jeden iidaj ukonceny strednikem
a tento udaj ulozi do prislusného makra \udajn.

18 \def\rozdelradek{\pocetudajul

19 \expandafter\rozdelradekA\radek;\konecradku}

20 \def\rozdelradekA#1;#2\konecradku{\advance\pocetudajul
21 \expandafter\def

22 \csname udaj\romannumeral\pocetudaju\endcsname{#1}%
23 \def\tmp{#Q}%

22 \ifx\tmp\nic\let\next\relax

25 \else\def\next{\rozdelradekA#2\konecradkul}y

26 \fi\next}

Makro \zpracujsoubor ulozi sviij argument (c¢innost) pro pozdéjsi pouziti do
makra \cinnost. Déle lokalné nastavi \endlinechar na hodnotu —1, aby na
konci nacitanych radku nevznikaly zavlec¢ené mezery. Makrem \zpracujsouborA
poté spusti cyklus pres jednotlivé fadky (souboru). V cyklu je pak kazdy rddek
(souboru) zpracovan uvniti skupiny.?

Nesmime zapomenout, ze TEX na konec kazdého souboru nacitaného pomoci
\read automaticky ptidava prazdny fadek.® Takovy fadek samoziejmé neobsahuje
zadny stfednik a neni na néj mozné aplikovat makro \rozdelradek. Tato situace
je oSetfena testem na fadku 35.

27 \newread\vstup

2s \def\zpracujsoubor#1#2{{\def\cinnost{#23}/
20 \openin\vstup#1

30 \cisloradkucsvO

a1 \endlinechar-1

32 \zpracujsouborA

a3 \closein\vstup}}

32 \def\zpracujsouborA{\read\vstup to\radek
35 \ifx\radek\nic\else

36 \advance\cisloradkucsvil
37 {\rozdelradek

38 \cinnost}¥

39 \fi

10 \ifeof\vstup\else\expandafter\zpracujsouborA\fi}

2Pokud bychom skupinu nevytvorili, pak by v pi¥ipadé, ze néktery fadek obsahuje méné
udajia, ve zbyvajicich makrech \udajn nesprdavné zustaly ulozeny udaje z predchozich radku.
3Knuth tento jev bez zd@ivodnéni popisuje v [5] na strané 217.
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4 Pojmenované sloupce

V této sekci se budeme zabyvat situaci, kdy v prvnim radku CSV souboru
jsou ulozena zahlavi sloupcti. My tato zahlavi vyuzijeme k pojmenovani maker
obsahujicich udaje, namisto obecného pojmenovani \udajn. Ukazeme, jak je
k tomuto tcelu mozné efektivné vyuzit prikaz \csname, bez nutnosti zasahovat
do souboru nacticsv.tex.

U naseho prikladu s vysledkovou listinou to znamen4, ze budeme mit nasledu-
jici data v tabulce ulozené v souboru 2.csv.

41 jmeno;prijmeni;mesto;cas

42 Ji¥i;Novak;Praha;48:29

43 Petr;Novotny;0Ostrava;49:17

44 Jan;Svoboda;Brno;52:13

45 Martin;Prochazka;0lomouc;53:07

46 Josef ;Dvorak;Plzen;53:43

47 Tomas ;Kuéera;Ceskeé Budéjovice;56:59
43Pavel;Cerny;Liberec;57:23
49Jaros1av;Vesely;ﬁsti nad Labem;1:02:31

To ndm umozni zpfehlednit makro \vypisucastnika a namisto fadku 13 psat
radek 52.

so \def\vypisucastnika{\hbox to\hsize{’
51 \ifnum\cisloradkucsv<4 \bf \else \rm \fi
s2 \jmeno\ \prijmeni\ (\mesto)\dotfill\casl}}

Zpracovani prvniho fadku CSV souboru odlisime od zpracovani zbyvajicich
radkl. To provedeme pomoci makra \jedenradek, které je na zacatku definovano
jako makro \prvniradek, avsak uvnitt makra \prvniradek je predefinovano, aby
se na dalsich fadcich chovalo jako makro \vypisucastnika.

Uvnitf makra \prvniradek nacteme zdhlavi sloupci a nadefinujeme prislusna
makra, af se expanduji na spravnd makra \udajn. Zaroven opravime hodnotu
registru \cisloradkucsv, aby pocital pouze datové radky souboru a ne radek
se zahlavim. S ohledem na poznamku pod carou 2 musi byt vSechna nastaveni
v makru \prvniradek provedena globalné.

53 \input nacticsv

52 \newcount\tmpnum

55 \def\prvniradek{’

56 \tmpnumO

57 \loop \ifnum\tmpnum<\pocetudaju \advance\tmpnuml
58 \expandafter\gdef

59 \csname



60 \csname udaj\romannumeral\tmpnum\endcsname\expandafter
61 \endcsname\expandafter

62 {\csname udaj\romannumeral\tmpnum\endcsnamel}y,

63 \repeat

62 \globall\let\jedenradek\vypisucastnika

65 \global\cisloradkucsvO

66 }

67 \let\jedenradek\prvniradek

es \zpracujsoubor{2.csv}\jedenradek

Hlavni trik je na radcich 5862, které stoji za to rozebrat dikladnéji. Predpo-
klddejme, Ze uvnitt makra \prvniradek v cyklu na radku 57 mame \tmpnum = 1,
tedy zZe zpracovavame prvni udaj prvniho fadku. Diky makru \rozdelradek
méame nadefinovdno (viz fadek 22)

6o \def\udaji{jmeno}

Nyni se na radku 58 expanduje prikaz \expandafter. V ramci této expanze se
jedenkrat expanduje prikaz \csname na radku 59. Tim dojde k tplné expanzi
radku 60:

1. Prikaz \csname na radku 60 se postupné expanduje na

70 \csname udaji\endcsname
7 \udaji
72 jmeno

2. Prikaz \expandafter na radku 60 se expanduje tak, Ze se expanduje piikaz
\expandafter na rddku 61 a ten se expanduje tak, Ze se jedenkrat expanduje
prikaz \csname na radku 62. Timto na radku 62 dostavame

73 {\lldaj i}%

Vysledkem expanze prikazu \csname z fadku 59 tak je, ze z fadkt 59-61 vznikl
jediny token \jmeno. Expanzi pifkazu \expandafter z radku 58 tak mdame
hotovou a ve ¢teci fronté mame tokeny

74 \gdef\jmeno{\udajil}y,

Kdyz poté, naptiklad na druhém fadku souboru, uzivatel zavola makro \ jmeno,
to se expanduje na makro \udaji a to se expanduje na vysledny text Ji¥i.

5 Primé vysazeni tabulky

Na zéavér si ukdzeme tiffadkové feseni z [6], jak je mozné v OPmacu pfimo vysézet
tabulku z CSV souboru.
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Vytvorime si makro \csvtable(deklarace)(soubor), které z CSV souboru
(soubor) vysézi tabulku, jejiz sloupce budou zarovnény podle {deklarace). Zarov-
nani sloupct je definovano stejné jako v.OPmacovém makru \table. V souboru
jsou jednotlivé fadky tabulky oddéleny koncem fadku souboru. Jednotlivé bunky
jsou oddéleny stfednikem.

Necht soubor 3.csv obsahuje text

75 a;bc;de
76 fgh;ijk;1
77 M;NOP; QST

Potom budeme chtit, aby se po pouziti
7s \csvtable{|1l|r|lr|}{3.csv}

vysézela nasledujici tabulka.

a be de
fgh | ijk 1

m | nop | qrsr

Praci makra \csvtable vlozime do skupiny, v niz lokalné priradime znaku
stfednik kategorii 4 (bude se chovat jako oddélova¢ bunék v tabulce) a znak
konce radku nadefinujeme jako aktivni, aby se expandoval na \crl. Pak uz jen
pouzijeme makro \table a v ném nacteme dany soubor. Dostavame nésledujici
definici makra \csvtable.

7o \def\csvtable#1#2{{\catcode‘\;=4 \adef{\""M}{\crl}
so  \table{#1}{\crl\input#2}}}

Nyni si nase makro vylepsime tak, aby umélo zpracovavat bunky obsahujici
strednik. Obsah takové bunky je uzavien do uvozovek.
Necht soubor 4.csv obsahuje text

s1 a;bc;de
s2 fgh;"ij;k";1
s3m;nop;"qr;sr"

Potom budeme chtit, aby se po pouziti
sa \csvtable{|1llr|r|}{4.csv}

vysézela nasledujici tabulka.

fgh | ij;k 1
m | nop | qr;sr
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Pro tyto ucely staci makro \csvtable rozsitit o jeden radek. Znak uvozovky

nastavime jako aktivni, at otevie skupinu, uvnitt které

o bude mit znak stfednik kategorii 12 (vysazi se) a
e znak uvozovky bude aktivni a zavie skupinu.

Celd definice makra \csvtable pak je tato.

85

86

87

\def\csvtable#1#2{{\catcode‘\;=4 \adef{\""M}{\crl}
\adef{\"}{\begingroup\adef{\"}{\endgroup}\catcode‘\;=12 }
\table{#1}{\crl\input#2}}}
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Dva bloky otazok a odpovedi od Donalda
Knutha na FI MU

l TOMAS SZANISZLO I

V oktébri 2019 hostila Fakulta informatiky Masarykovej univerzity Donalda
Knutha, ktory pri tejto prilezitosti viedol dva bloky otdzok a odpovedi na témy
informatiky a umenia. Po kratkom tvode k nim néjdete v tomto ¢lanku ich
textové prepisy.

Klicova slova: Donald Knuth, Umenie programovania, Zaujmy bez hranic,
otazky a odpovede

Fakulta informatiky Masarykovej univerzity slavila v roku 2019 svoje 25. vyro-
¢ie. Pri tejto prilezitosti sa konalo niekolko oslavnych akcii, z ktorych z hladiska
prestiZznosti vynikli najviac tie v rdmci Tyzdna s drzitelmi Turingovej ceny, (Sojka,
2019a) kde boli hostami Donald Knuth a Dana Stewart Scott. Po¢as neho bola rea-
lizovana i ¢eskd premiéra Knuthovej skladby Fantasia Apocalyptica, (Knuth, 2020)
o ktorej ste sa mohli docitat v predchadzajicom ¢isle Spravodaja GTUG. (Luptak,
2019)

Donald Knuth nebol hostom fakulty prvykrat. Navstivil ju a prednaskami
obohatil uz v roku 1996, kedy tu ziskal ¢estny doktorat. (Zlatuska, 1996) O 25
rokov neskor si pre nds pripravil dve prednasky, ktoré boli svojou formou otézok
a odpovedi inspirované formatom prednasok znameho fyzika Richarda Feynmana.
Ich témy boli rdmcovo vytycené ich nazvami, postupne Umeéni programovani
(Computer Programming as Art) a Zdjmy bez hranic (Boundless Interests).

Islo vzdy o moderovant diskusiu, kde v prvom pripade bol moderatorom prof.
RNDr. Jozef Gruska, DrSc., a v druhom prof. RNDr. Jifi Zlatuska, CSc. Otazky
boli kladené v hojnom pocte zastipenym publikom a prioritizované pomocou
platformy Slido.

V prvej prednéaske sa mézete dozvediet napriklad o tom, preco povazuje dav-
kové spracovanie za dolezitt pracovni metddu, ako mu pomohlo odbremenit sa od
mailov, o zradnosti otazok ,,¢o je vase oblibené X7*, ¢o prezradil o svojej spolu-
praci s NSA, ako obéas zazivame renesanciu myslienok v sivislosti s algoritmami
pre magnetické pasky alebo o vztahu zvuku fontany a detského placu.

Druhé prednaska bola prijemne spestrenda i kratkymi hudobnymi ukazkami
jeho vlastnej skladby Fantasia Apocalyptica prezentovanymi na klavesach. Do-
zviete sa v nej napriklad nie¢o o hudobnej stranke Donalda Knutha, o témach
pouzitych v skladbe, o tom, ako bola jej tvorba v istom zmysle problémom Con-
straint Logic Programming (CLP), o tom ako bojoval s vyhorenim, o jeho spésobe
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organizacie pracovnych tloh, o programatoroch a dobrych programéatoroch, o
tom, ¢o povazuje za najhorsi program, ktory videl, a tiez o jeho domacom organe.

Pér dalsich informécii o prednéskach vratane ich videozdznamov najdete na
webstrankach tychto udalosti. (Sojka, 2019b; Sojka, 2019c) Prepisy si dostupné
aj na webe FI MU. (Szaniszlo, 2019a; Szaniszlo, 2019b) Boli vyrobené na zaklade
tituliek automaticky vygenerovanych pomocou YouTube! a nasledne boli ruéne
korigované.

Questions and Answers Session 1: Computer
Programming as Art

Gruska: Good afternoon. Dear informaticians, we have today very special
colloquium. We have the legend of informatics, father of analysis of algorithm,
father of art of programming, father of many other books, father of TEX and so
on and so on... I better stop, because I would spend probably all my time here
talking about his outcome. He came here to answer your questions. Sessions will
be so interesting, how interesting will be the questions you ask. There are two
ways to ask questions. Either by microphone or you can use mobile. Ok?

I mentioned that this legend of informatics and one argument supporting
that is when in 1989 there was the IT World Computer Congress in US in San
Francisco, professor Knuth was invited to give the first talk, the most important
talk. So welcome, professor Knuth. Welcome here, and you can start the session,
colloquium, by asking the questions from your audience. Welcome in Brno.
applause

Knuth: Prof. Gruska, do you have a question?
Gruska: Yes! 42 years ago I wrote you letter.
Knuth: Oh!

Gruska: I was waiting for answer. After one month I decided to call you.
Secretary took the phone and said: “Oh, he’s three months behind answering
letters. However, he is next to me.” So I could talk to you. Has that changed
with your custom to respond to letters?

Knuth: Can you hear me? Testing... Testing, testing. Zero one, zero one.
laughter

So the secretary 1 had 42 years ago is Phyllis Winkler who served me for
many years, but she died about 15 years ago and actually retired before that.
However, I go into campus at Stanford four days a week, and I have lunch with
the students every Thursday and with the faculty every Tuesday and things like
that... However, I found that one of the great secrets of Computer Science is

Inttps://support.google.com/youtube/answer/6373554.
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called batch processing. So when I answer mail, I don’t do it by interruption, but
by batch processing. So I gave up email, I guess, on January 1, 1990, and I've
been a happy man ever since. But the questions come in, and they’re filtered,
and I answer a lot of them all at once. So it turns out that that’s necessary for
me in order to work efficiently. But Phyllis was a wonderful protector. So she
kept it possible for me to work efficiently for me all these years.

Gruska: And there’s also another question, well, they ask, one student: Can
you talk to Knuth? He said: “Yes, Friday night.”

Knuth: Friday night? Ok.

Before I go on to more questions I want to mention that the whole inspiration
for this kind of a session came about when I was at Caltech during these 1960s
and Richard Feynman, our famous physics professor, would end every one of his
classes the last day of class: Anybody can ask any question they wanted to. And
so I started using that in my own classes, and I kept that up until I retired. And
so now I find this as a best way to customise the lecture. So I will try to give an
answer to basically any question, and I'll try to keep it short, so we can move to
a variety of question.

On the other hand, tomorrow I'm giving another talk at 12:30, and it’s also
called Questions and Answers. Tomorrow I'm gonna have a piano keyboard, so
that I can answer questions if they have anything to do with music because I think
when you walked in here, you've got an ad for a concert that’s gonna be given on
Friday. So today let’s not have questions about music, but anything else is fine.

Then I also brought this with me. This is a prop for a paperback book that
I published, I don’t know, 2-3 years ago, which is the middle third of Volume 4B
of The Art of Computer Programming. So far I've finished Volume 1, 2, 3 and 4A
and I'm working on Volume 4B. I started writing it in the middle, and this came
out. It’s called satisfiability, and the big six on it here says Volume 6, Fascicle 6.
Fascicles 0, 1, 2, 3 and 4 were part of Volume 4A.

Now the reason I'm saying this is that right now, maybe as we speak, Fascicle
5 is being printed and it will be available in bookstores a month from now,
and you will love it. It’s a wonderful book. Ask your parents to get it for you
for Christmas. laughter And the main thing is that it’s, I would say, maybe
eighty percent of it is about puzzles or topics that are often considered not only
worthwhile but fun. I sort of have been waiting all my life to present this material
in showing how puzzles are very relevant to learning how to be a good computer
programmer. And so that’s Fascicle 5 gonna be coming out in a month. So that’s
end of advertisement.

Gruska: There is a question: What is your favorite unsolved problem in Com-
puter Science?

66



Knuth: My favorite unsolved problem in Computer Science... Ok, well...
I guess, personally, what is the worst kind of question to ask? And I'm sorry, but
it’s a question that starts by “what is your favorite X?7”. Because it’s really hard
to say what is my favorite X: almost always “what’s my favorite algorithm?”,
“what’s my favorite. .. relative? — Do I like my son better than my daughter?”,
and so on... So I hope not too many of the questions today are gonna be “what’s
my favourite X?”, however, I don’t wanna duck this one.

So unsolved problems in Computer Science. It depends on who and whether
I think it’s gonna be solved or not. So in order to be a really favorite problem,
it would one where I expect that when I tell you what it is, then next week
someone in the room will solve it. So often my favorite problem is one that I've
just thought up. And last week I thought up a problem that I mentioned to one
of Dan Kral’s students on Sunday night, and so I’'m not gonna repeat that one
now, so he can work on it and solve it for me.

Of course, the most famous unsolved problem in Computer Science in a sense
that it’s got a million-dollar price associated with it is a question “does P equal
NP or not?” Someone is gonna ask me about that anyway, so I might as well
spend one or two minutes on that. So the question is: The P is the set of all
problems for which we can solve in polynomial time, and NP is a set of all
problems for which we can verify a solution in polynomial time, more or less.
And so the big question people say is “Does P equal NP or not?” Now, I wanna
amplify that question. So let’s try to be specific. It’s known that the question
“P equals NP?” is equivalent to saying “is there a polynomial-time algorithm to
solve one particular problem?” Let me take satisfiability, for example because
I held that up.

So there’s a problem called 3-SAT which says: I have n clauses and each
clause is of the form (a VbV ec)A(dVeV f) and so on. Various clauses like these
and all together [logical] and of these. And a, b, ¢, d, e and f are actually zVyVz
or something like that... a, b and all of these things are Boolean variables that
are either negated or not. And the question is: Can we satisfy all these clauses
simultaneously? Is there a way to say that x is true, saying y is true and z is
false, and all of the clauses are gonna be true? And that it’s satisfiable if and
only if there is a way to set these variables.

So when you look at this problem, you say: “Oh, sure, I can easily solve this
problem.” However, I don’t wanna say if you've solved it tell me how you did it
because a lot of people have told me that, but it was a waste of time. A lot of
people think they’ve solved this problem, but they didn’t.

The question “P equals NP?” says “is there an algorithm that solves 3-SAT
to some constant steps?” I wanna ask another question, and that is: Could we
know an algorithm that solves 3-SAT? Some people think that these are the
same questions. If an algorithm exists, certainly, we would know what it is,
right? However, that is a giant step to go from saying that there is an algorithm,
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and there is an algorithm we actually can find. A lot of things are proved non-
constructively, so it can go several ways. One is that we have “yes, there is an
algorithm, yes, we know it”. Or it might be “yes, there is an algorithm, but no, it
actually is beyond our grasp”. You can never write it down. It exists up there,
but you need to be God in order to know, actually to use it. And then there is a
case “well, there is no algorithm” Well, then this [the fourth cell in a schematic
combinatorial table] had better be no. I'm not gonna have an N and Y in here.

Gruska: Would you be happy to have non-constructive solution?

Knuth: Well, that’s what I believe is probably true. I'm not sure how happy
I would be, but it could be that the total number of algorithms is huge, and if
it doesn’t exist, it’s a completely different question. It’s quite likely, but hardly
anyone thinks about this puzzle. It’s quite likely that the algorithm exists but
only because there’s only finitely many reasons why it doesn’t exists. And that’s
not gonna tell us much. There are many cases of non-constructive things where
we know, for example, that there’s a winning strategy in a game of hex, but
nobody has any way to actually win hex. It’s just known that there is a winning
strategy for the first ...

Gruska: So next question. ..
Knuth: Yeah... laughter

Gruska: Do you still write any code? If so, why and which programming
language?

Knuth: In this case, I could even say what my favourite programming language
is. laughter When I wrote Fascicle 5 I probably wrote about 600, I don’t know,
many hundreds of programs and every week I write on average at least five. Most
of programs are rather short, of course, but some of them get to be fairly good
size. The language I use all the time is called CWEB. It just really works for me.
It comes installed with Linux, and so I’'ve got many dozens of CWEB programs
as examples on my website. If anybody wants more information about any of the
ones that I didn’t put on the website yet, I'm glad to put it online.

It’s a combination of TEX and C. It’s so much better than any other way to
write programs, but I'd better not get started on it. To me, it’s the greatest
outcome of all of my work on TEX. The fact that I now have CWEB in order to
solve lots of problems.

Gruska: Ok, a related question. Did you try to write program for quantum
computer?

Knuth: Ahaaa! Quantum computing is something that I have absolutely no
intuition for. If quantum computing turns out to be the best way to go and
everybody switches over to quantum computing, in a way, that will be the best
thing for me, because then I'll have more time to write my books. Because
I’'m never gonna write anything about quantum computing. I only promise to
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write about things that were known in 1962 when I started a project [The Art of
Computer Programming]. ..

Gruska: Another question is such that you may have a difficulty to answer.
The question is: What were the research problems you worked on during your
cooperation with NSA? Jlaughter

Knuth: So I spent a year before going to Stanford working on code breaking,
and I’'m not allowed to tell my wife what I did during that year. laughter

Gruska: She’s not here! LAUGHTER
Knuth: But this is being recorded, and maybe she would watch the recording.

Gruska: [Disappointedly] Oh. ..
My question is: What was your subject in your thesis? PhD. thesis. And did
your advisor help you?

Knuth: I was lucky to work with Marshall Hall at Caltech, and so my thesis
was about a general area that now would be called combinatorial designs. More
specifically, finite projective plane. This is an arrangement of points and lines
that are abstract. There is a parameter n, and I think it was... n% +n + 1 point,
and every line contains n 4+ 1 points and every point is on n + 1 lines and any
two lines intersect at exactly one point. So this is like a projective geometry, but
finite projective geometry, instead of the projective geometry of the sphere or
something. So my thesis was to show that certain kinds of finite projective planes
do exist and they hadn’t been known before to exist. The whole area of designs
is to find families of sets that have interesting properties that might be useful in
application.

Now the interesting thing is that over the year since I graduated, I applied
almost every branch of mathematics that I've ever heard of to computer program-
ming except the theory of design. Because subsequently, we’ve found out that we
can do better with random choices in almost all cases instead of trying to find
these very rare patterns that sometimes exist. It was very good training, and my
advisor helped me in the following way: I was working on another problem and
one morning as I rode up in the elevator, got to my office and said hey, I betcha
I can solve this particular problem I just heard about. And my advisor said: Ok,
that’s your thesis.

Gruska: Another question: Vim or Emacs? [The question wasn’t answered at
this moment. But see a later mention near the text “Tabs or spaces” in this
transcript.]

Knuth: What do I think about Artificial Intelligence? Ok. Do you think it
could be dangerous?
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Certainly, I prefer real intelligence to Artificial Intelligence. I have always felt
that the working 77?7 AI has been at the cutting edge of Computer Science. Of
the last sixty years, the people working on the challenging problems of Artificial
Intelligence have come up with many of the most important innovations in the
field. T always regarded it as something that tells us how to stretch what we know
and invent better algorithms rather than as something where I would actually
use the algorithms afterwards and believe that.

In other words, suppose we develop a really good algorithm that decides
whether or not a student ought to graduate. Should I let the computer decide
which students graduate or should I try to understand their working and see if it
has some value?

Right now, the question about the danger is extremely pressing and especially
with respect to military applications. There is this really frightening movie, short
video... I can’t remember the name of it. Came out about three years ago.
Where you could pretty much, with today’s technology, you could program drones
to kill anybody you wanted to. The scenario I should remember, some of you
will maybe remember the title, but my friend Stu Russell at Berkeley was one of
the people behind that film. Essentially it’s already possible to do these horrible
things, so we gotta find some way to keep that from happening. Stu has the best
idea so far about how to prepare for such dangers, but still, I'm afraid his ideas
are not satisfying me because they depend on assumption that human beings are
rational. And the more I read about these days, the less and less I believe that
human beings are rational.

It’s very serious to see how to restrain the things that we don’t understand
and figure out how, because with the new techniques we are able to solve many
problems, wonderful problems in all branches of science that we weren’t able to
solve before. The ones that are encouraging to me are the ones where there’s no
enemy involved. Like somebody trying to defeat us in the experiment, but the
only enemy is that we’re battling ignorance, we’re trying to find some pattern
in the way stars work or something like this, the way biology works, how to
identify diseases of different kinds... And these machine learning techniques are
wonderful. Even though we don’t understand anything about how they work.
But you use the same algorithm for something where there’s adversarial interest
involved, then everything gets bad.

Gruska: Another question was very nice, and I think you will like it: Could you
tell us the story of TEX from the very beginning to implementation?

Knuth: Ah, yes. laughter Yes. In short, I found out that computer technology
had changed so that the work that was once done by hand with hot metal was
no longer being done. It was replaced by new technology which was based on
photography. And the new technology looked awful. I saw the proofs for the new
edition of Volume 2 of The Art of Computer Programming, and I was almost sick.
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I didn’t wanna have a book that looked like that. And then a couple of weeks
later I learned that computers might be the answer, because somebody working
in Southern California had found out that actually with digital methods, with
pixel zeros and ones you could potentially make books that would look just as
good as the real printed one.

So I got in an airplane and flew down to South California, talked to the people
there and decided to change my sabbatical plans for the next year where I was
gonna study combinatorial algorithms. Instead, I decided that oh, I can now solve
the problem with the books if I only write the computer program that makes
patterns of zeros and ones that say what should be on every page of the book.
Well it took a little longer than a year, but that was the beginning of my work
on typography.

Zlatuska: So the proofs for Volume 2. That means Volume 1 was already printed
not using TEX? Does it exist?

Knuth: No. Volume 1, 2nd edition have already come out.
Zlatuska: The first edition you 777 about.

Knuth: Volume 1 would have come out looking bad at some point, but I was
revising Volume 2, and so those proofs came in. What happened, is the technology
went away from hot metal, basically monotype setting, and actually in Eastern
Europe was the only place left for people who were still doing monotype during
the 70s. So I have a translation of my book in Hungarian that as done by these
hand methods still look good in the 70s, but the books that were printed. .. if
you look at all the journals of mathematics that were printed in the 70s you see
what I mean. So I was feeling bad about until I realised it was just a matter of
programming. The machines were there that would make the book, but I need
to get the pixels figured out. So I spent a long time in the library looking at
everything that I could see about how to make good-looking books, and I brought
the experts to Stanford, and we worked together on it for a while.

Gruska: How many months you worked on TEX?

Knuth: It’s hard to say because I was also doing a few other things, but at one
point I took a leave of absence from Stanford for a year because I found that
working on software was harder than writing books. You can write books, you can
write papers, but software involves much more of your brain, and I couldn’t swap
in and swap out so much without taking a year off of teaching and getting TEX
done. Then I could go back and resume the other schedule. But in calendar time
I finished this five-volume set of books called Computers in Typography. I finished
that in 1984, I have started the project in 1977. So that’s seven years. Then
I came back to it in 1989. I came back to it because I didn’t realise that people
were gonna be using it for typesetting strange languages like Czech. laughter You
know, you have accents on letters. Wow. So I went from 7-bit to 8-bits in 1989.
Took a year.
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Gruska: As far as I remember, when working on TEX every evening or every
morning you wrote down what was good, what was bad. Did you make use of
these comments?

Well, T got a paper out of it. I have a paper called “The Errors of TEX”
which T think is a good idea for everybody — to keep track of what mistakes
you make. Programming is too complicated, you can’t get it right all. And
I wanted to find out what were the kind of errors that I made and also learn
something about patterns and that I could change my actions. I kept this log
showing every century(???), every major non-trivial change that I made, some
of the trivial ones too, to TEX and to METAFONT over the years. Then I was
able to get a good understanding of the scale, how important are certain kind of
errors. For example, people say: goto statements are bad. Look at my history
with TEX — sure enough, I made some errors, because I used goto statements
improperly. However, I had also used every other kind of statement improperly
too. Every statement — assignment statements are bad, conditional statements
are bad, everything from that aspect can be misused. But I did learn something
about which kinds of things to avoid and the corrections were not only to fix
errors but also to improve user interface and things like that.

Gruska: Next two questions are pretty 7?77 so please 777.

Knuth: All right so... What would you advise to your 25 years [old your]self?

So 25 year, that would be. .. 1963. That’s the year I got my PhD. ... Idecided
that year to become a college professor. I actually been offered the year before
when I was 24 to drop out of grad school. Essentially I was offered a salary of
$100,000 a year plus an assistant. Now in 1962 that would be like $10,000,000.
It’s not anywhere near Bill Gates’s salary, but anyway I knew that my role in life,
my interest was going to be to work with students rather than to maximize the
amount of income that I had. On the other hand, I’'m not saying everybody should
make that decision. Anyway, at 25, that’s when you want to start becoming
stable and making long-term decisions that you’re gonna live with.

Knuth: Next question: Anonymous:
Gruska: How being a Christian affected you as computer scientist?

Knuth: It’s hard for me to say what it would have been like if I had been
born into a different family, but certainly, I guess, one of the ways, my Christian
upbringing with respect to work on crypto and questions of computer security.
I'm not very good at doing work on cryptography, because I'm not as sneaky as
the people who are trying to defeat these things, but with respect to security all
my life T had this idea... I'm sorry, not security, privacy... I always had the
idea that everything that I do is known to God, so I don’t have absolute privacy.
And I didn’t understand until later that there are people who think that nobody
should know what their thoughts are. So it makes it harder for me to understand,
but some people concern about privacy, although of course, I don’t want my
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thoughts to be used by the devil, by something that’s going to exploit me, but
I’'m not very comfortable if there was something beneficent watching over what
I'm doing.

All these things, I guess I should say, I'm very happy that there are parts of
my life in which there’s no mystery, and I can prove that something is right, but
I wouldn’t be happy if there was no mystery whatsoever, so I appreciate the fact
that there are things that I'll never understand, so it teaches me some humility
that I shouldn’t expect to understand everything. So I don’t claim to understand
everything, and I'm very happy that God did not make it possible to prove or
disprove the existence of God.

Gruska: Related to this question: Let us assume that you will live still 30 years.
Knuth: Do I? What now? ... Oh goodness. laughter

Gruska: By famous visionary Kurzweil at that time we should have laptop with
information processing power better than all human brains. What would you do
with such laptop?

Knuth: T would certainly try to finish The Art of Computer Programming. Let
me rephrase your question. How do I want to continue, you know, what should
I do the next week and the week after that? How do I want to continue to live?
I have to be watching when am I gonna start going senile. At the moment I don’t
think I've reached that point yet, but it might come to the point where I should
stop writing The Art of Computer Programming because I'm starting to write
stupid stuff.

Gruska: In which area of Computer Science or mathematics do you see the most
potential?

Knuth: In which area... This is one of these favourite questions again. The
much harder question would be: “Which area does not have much potential?”
because I think everywhere I look, I see potential. The problem is really have to
go to sleep at night not using the knowledge we have. Everywhere I look, I see
that it’s not saturated yet.

Gruska: Additional question is pretty philosophic: What your opinion on Curry-
Lambek correspondence? Do you think mathematics is constructed or exists
independently?

Knuth: I guess I'm a Platonist in the sense that I’'m discovering things that are
there already. The stuff that’s there is all consistent with my own attitude that
these truths are there and I just am learning a few of them at a time. There
might be an algorithm that solves 3-SAT, and that would be there. In fact, I'm
not sure I even understand how I could be a non-Platonist.

Gruska: What was the most valuable 77?7 you learned during your career?

Knuth: Not to use email? laughter There we go.
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Gruska: Is too late for 20 years old students to start learning real mathematics
and programming?

Knuth: A 20-year old student? My goodness, no. I didn’t now that much math
when I was 20. It depends on what you’ve seen so far and the teachers you’ve
had. But I consider life to be a binary search where you find out things that are
relatively easy for you, because of the unique experiences that you’ve had, and
you try some things, and some things work, and some things don’t work. Then
you keep learning more about yourself. I'm 81 years old now, I'm still not sure
exactly where to go, but I keep trying different thing. I have given up on quantum
computing, though. laughter. I tried to understand quantum computing, and
I know people who do understand quantum computing, but I 7?7 it’s not me.

Gruska: Do you believe in non-locality in physics?

Knuth: I understand a few things about multiverse and things like that. For
example, there’s no way to distinguish between whether or not this lecture I'm
giving now is simultaneously forking into many different things and so each
different incarnation of it will have a different series of questions, and I'll give
different answers to different questions and so on. And all of this idea that there
are these all the different universes all simultaneously existing is consistent with
quantum mechanics.

Gruska: Biggest challenge of becoming a good programmer?

Knuth: What does it say? Spaces... Tabs or spaces? hehehe laughter

So I use Emacs for my hacking, and I always untabify 7?77 but I also read a
lot of programs that other people have written, and I start out with changing all
the tabs to spaces. Of course, I'm using CWEB, not Python.

Knuth: Next... Some of the exercises are known to be open research problems.
Yes indeed. If the number is 46 or higher, it’s something where, as far as I know,
it hasn’t been solved yet.

Knuth: Has anyone ever contacted you that they have solved one of them while
reading the book? Yeah. People look at them ??? I do want to point out that a
lot of people haven’t been looking at those lately, so ... I'm sorry...

Gruska: Excuse me... We make break for 5 minutes because they need to
change [the microphone].

Knuth: So we had a celebration at Berkeley, I guess a month ago, celebrating
the life of Dick Karp and at that time there were a dozen speakers, and I decided
I would say something about the Karp’s work that the others weren’t going to
talk about. So I looked again at Volume 3 of The Art of Computer Programming,
where Dick had told me about some things he never published that applied to
sorting on tapes. Nowadays people don’t use tapes for sorting, but when Volume
3 came out, this was one of the biggest topics in all of Computer Science. People
were saying one third of all computer time was spent on sorting, and people had
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these tapes, and these were must have to have in the book. But since we don’t
do sorting that way anymore, I should rip out all this, I don’t know, sixty pages
or something of Volume 3. And then people say “no, no, don’t take it away,
because we're just finding out there’s a new memory kind of being invented which
is rather similar to tape and so these old techniques are gonna be good!”

Anyway one of the things about magnetic tape is that you can read it forward
and backwards, so you can write information on the tape, and then you can
read it in the other direction, and that would be much faster than rewinding
and reading back forward. And Dick Karp worked out a beautiful theory about
patterns of using tapes for sorting that he showed me at lunch one day and I put
it in my book, and he never published it. So I showed it to the people at Berkeley,
and as I was looking through this I came across a research problem, you know
the level 46, which it seems to me is ripe for solution now. 50 years have gone by,
and people know a lot more math than then, so I suspect that there are dozen
problems in there that are just waiting to be solved. So you can go through, you
have to spend a little time paging through and checking out the numbers. And
if it’s 46 or more then think about it and say “hm, I wonder if I can solve this
now”, because people haven’t been doing that systematically.

Zlatuska: How many girls you seduced because of Computer Science?
Knuth: How many girls have I had thanks to Computer Science?
Gruska: Forget it. Forget it.

Knuth: So, in fact, I had 28 grad students, but none of them were female,
laughter but I did serve on many committees and many others and so on. ..

Gruska: Here is better question: What’s the biggest motivation that kept you
going through career?

Knuth: I guess it’s the example of my parents which was always to somehow be
a servant, to see how I could be of use to somebody else. My father’s name was
Erwin. He had an informal, I guess you’d call it a startup 7?7, he is a one-person
operation, and he would do services for all churches and schools and a few other
nonprofit things like this, and he called it ERW service. He thought it was clever
he could write the word service but make ERW large, so would say ERW service.
But anyway, that epitomized all the philosophy that I grew up with — to be a
service. If I got to a point where I thought that I couldn’t be of use to anybody
anymore, I told my children not to keep me alive just to make me happy, but if
I get to a point where I don’t recognize them or anything like this... How do
I express this... There’s a novel, came out less than 20 years ago by P. D. James
and it was about. .. the world... the people discover that from now on all women
in the whole world would be infertile and so there will be no more children ever
born again. So humanity was eventually going to die out. So what did people
do? That was very devastating to me, to imagine what it would be like if I was
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in a situation where I could not do something that would be of use to people,
more than my immediate family, but to people in the future.

WEell there’s a short story by... Oh, goodness... Okay, who’s the greatest
Argentinan author?

Zlatuska: Borges.

Knuth: Borges, yes, of course, Borges. So he has this short story. I think it even
takes place maybe in Czechoslovakia, I don’t know. But anyway, it’s a story of a
person who is a playwright, but he’s facing a firing squad, because of his political
views. And just as the guns are aimed at him and so on, he prays to God, and he
says: “God, I have to finish this play I'm working on. Please, make time stand
still so that I can work out all the details and figure out exactly what should
happen in this play.” So God says okay and time stands still, and this playwright
solves the problem, he figures out exactly what’s the perfect play. And then he’s
shot. So nobody ever gets to see what happened in the play. It was just that
the playwright himself was able to solve that particular problem. So that’s the
opposite of my own way to do it. It has to be something that I do that somebody
can use. I hope that’s making myself a little clearer what this idea of service is.

Gruska: There are quite a few people that try to put the idea of formal method
into programming, software development... What do you think about that?

Knuth: When you're putting ideas into formal methods, it forces you to under-
stand what the ideas are. You don’t realize what you don’t know until you try
to formalize it some way. So it’s a great educational experience. On the other
hand, I guess I said a similar thing about Artificial Intelligence a while ago that
I consider it as a very useful way, a source of good problems and continuing to
learn. But then I was less interested in actually using the programs afterwards
because I knew that they would only be approximately right.

I once had a language called SOL, Simulation Oriented Language, and the
idea was that it would be it would be pretty easy to write models for discrete
systems. And you could simulate the system. As I was working on this language,
I looked at a lot of different applications, and in each case, I found out that
the idea of formalizing the application and putting it into this language was a
wonderful educational experience. I can build models of things to simulate, but
I learned much more writing the model than I did actually running the model
afterwards. So I almost thought I should take output statements out of the
language. The people only use language for formalizing their model instead of
for actually running it and believing the answers that they get afterwards.

Nobody seems to understand what I'm saying, but anyway, I believe the
main advantage of formalism is educational rather than actually having a payoff
afterwards.

Gruska: Next question: For how long can you program or read papers per day
until you are exhausted? How do you relax? Do you relax sometimes? laughter
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Knuth: Yes, but in fact, I'm relaxing right now. laughter At night, I have to
take my mind off whatever I'm doing. So I read James Bond or something not
really heavy literature. I’'m reading right now a novel by Frederick Forsyth called
The Odessa File which is story about the German SS in Latvia... what you’d call
a thriller. Some kind of story like that and I go right to sleep. I read novels at
the same speed as I read a math paper. laughter I don’t know any other way to
do it, so I don’t get through that many books. However, when I do come across
a book, that I think is especially nice, I put it on my website. So I think if you
look on my website and under... I think, there’s a Frequently Asked Questions
and it says “so you're retired” or something like this. You click on that, and it’ll
tell you, I think, maybe three dozen books that I think were special to me.

Gruska: Did you work hard when you were student?

Knuth: I was a machine. I was a problem-solving machine. Somebody said:
Okay, Don, do this, and I would do it. And I didn’t start reading for pleasure
probably until I was about thirty years old. I was given an assignment, and I was
a good boy. So I did it.

At least that’s the way I remember how it was. I don’t know how it really
was. [ think I also was a... they might call me a wise guy. I mean, I was cracking
jokes and not paying too much attention to what I was supposed to do.

Gruska: Did you watch westerns or detective stories?
Knuth: What about detective stories?
Gruska: Did you watch westerns movie or detective stories?

Knuth: I certainly watch a lot of movies, but, by the way, I might as well
mention one thing. I guess it was a month ago when I saw again a movie. It’s
called Double Indemnity. It came out in 1944 or something like that. It’s one of
the earliest noir movies, and it stars Fred MacMurray and Edward G. Robinson
and Barbara Stanwyck. That movie has special significance for me because
when I was writing The Art of Computer Programming, that movie was playing
almost every night on The Late Show. As I was typing The Art of Computer
Programming, I would have the TV on, and I would see Double Indemnity over
and over again. So The Art of Computer Programming was written largely to
this movie Double Indemnity. The music to Double Indemnity was written by
Miklés Rozsa, and it’s haunting music that I hadn’t remembered how haunting
it was until about ten years ago. I saw Double Indemnity again at a theater
and immediately when they showed the title, and I heard this music, and I said:
“Oh my god, what powerful music is it.” So I’ve included music from Double
Indemnity in my piece that’s gonna be played on Friday. Although I’'m not sure
if I'm gonna be sued for this. But one of the things that occurs, you can check it
out by watching the movie.

Gruska: Didn’t you have idea to write science fiction?
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Knuth: I talked about writing it or? I enjoy different kinds of science fiction,
of course, but I haven’t had time to... I wrote this little book called Surreal
Numbers. I kind of think of it as a little bit like opera in the sense that opera is
good music to a little bit of a plot. My book Surreal Numbers is good mathematics
to a little bit of a plot. The characters in this story work on a math problem
together, and it makes a little plot, but mainly there’s beautiful mathematics
that they’re discussing.

If I live long enough and finish The Art of Computer Programming, I'd like
to write some science fiction. One book I’d like to write is where the story is told
by ant colony. Not by an ant, but by ant colony. There are tens of thousands
of ants, and somehow they cooperate with each other and so that they form a
consciousness and so I think there ought to be a short novel that’s told by an ant
colony.

The other thing is a short story something like... you could call it The Fly.
Now, Mark Twain in one of his books, I think it’s called The Mysterious Stranger,
there’s a character in there representing the devil, and early on in the book the
devil opens a window, and a fly goes out the window. And he said: “Because I let
this fly out the window, there’s gonna be war next year.” He’s predicting what
they call the butterfly effect of chaos theory. All kind of things are codependent.

So maybe people have seen this movie Run Lola Run that came out of Germany
a few years ago. It tells a story, three or four times the story starts out exactly
the same way, but then there are three or four different, completely different
endings, just because of little changes in time. So I think it would be fun to write
stories that... Well, it’s not one story, but it’s two or three stories that all start
out the same, but end completely differently. But on the other hand, did this
movie, it’s German name is Lola rennt. Run Lola Run in English. So the author
of that movie already did it, what I was planning some time to do.

Gruska: So, please, ask questions. Yes, will be finishing. Maybe those who
don’t have mobile with, they should have the chance also to ask questions.

Knuth: Yes!

student: You have a trouble 777 distractions or maintaining focus when you’re
working on a problem during the day? And if you do, how do you sit down and
focus and do some piece of work during the day? You have like a 777.

Knuth: If I understand, you're saying how can I focus on one thing instead of
many others? I don’t have all the distractions of modern day. I don’t have the
radio play, music blaring ?77. I found that, for example, if my job for the day is
to do something like proofreading, then it helps me to have some kind of music
like Telemann or something playing in the background. It sharpens my mind.
But if I have Bach playing the background, it’s too much, and everything goes
away. So part of it is having no distractions, no interruption.
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When my children were babies, they would be crying. I had this problem:
How am I gonna concentrate on writing a book when the baby is screaming? The
answer was white noise. I had a waterfall, and I could turn the fountain on and
crying plus white noise equal white noise. laughter

But in general to concentrate on one thing I collect a lot of material, all on
the same subject. I'll read thirty papers about that subject all at once, instead
of reading about many different things. So I spent a lot of my time filing things
away to be read later. Batch processing is very important.

Sochor: My question is: Do you prefer screen and keyboard or paper and pencil?

Knuth: I love that question because it turns out that I learned when I was in
college that I could write a letter home to my parents faster with pencil and paper
than on a typewriter. The reason was, actually, because I'm a good typist, I type
faster than I think. laughter I had actually gone to typing school, so I can type
so fast that it’s a synchronization problem. laughter I'm not ready for it. But
pencil and paper for me is a perfect sync with my thought process. So I make
the first draft of everything in pencil paper, but then I go to the computer, and
I polish it, and I edit for style. And I'm typing on it 777 I do that.

Gruska: So, you don’t have to think, you just looked on your fingers.
Knuth: That doesn’t work for me.
student: So my question is: How has your stay in Czechia been so far?

Knuth: In fact, I wanted to say at the very beginning that it’s a thrill for me to
be invited here to celebrate your 25th anniversary. It couldn’t have been better in
every way, and I'm really enjoying this week. I was babbling over with enthusiasm
for that, but I forgot about it at the beginning.

Of course, I've only had five/six days so far, but each one has been a joy.
Gruska: Ok, I think it’s time to make break. The break will be quite long.
Continuation will be tomorrow. Thank you, professor Knuth.

applause

Sojka: Come tomorrow and those who want to make a photo with Don and the
faculty, the photography ...

Questions and Answers Session 2: Boundless Interests

organ music playing

Zlatuska: Ok, ladies and gentlemen, dear colleagues, I would like to welcome
you at the second session of Questions and Answers with professor Donald Knuth.
Today, again, there is a possibility to put questions over your phones or whatever
connection this works (??7). And today’s topics are not limited to just Computer
Science, but also to music.

79



We invited Don for 25th anniversary of Faculty of Informatics. Not only as
the first honorary doctor of informatics of this university and this faculty, but also
as personality who transcends boundaries, and especially we felt that it would be
interesting to have him here also as a musician.

I believe he’s got at home not only his work office devoted to The Art of
Computer Programming and informatics, but also to music. He built his own
organ in his house at Stanford, so this other Donald Knuth, I believe, will be for
many people as interesting as Donald Knuth, the author of The Art of Computer
Programming. If you look at that from other perspective, I feel that the idea
of programming as an art—Don quoted that yesterday—is something which
resonates with this second personality, but I hope that there will be also questions
concerning this part.

Now. I thought Donald travelled with this, but he travelled so light, but it
would be impossible so... The floor is yours with the questions. Any questions
from the floor?

Knuth: Right, so, hello, everybody. I want to thank again for the wonderful
hospitality this week, and before I forget, I also want to mention that there’s
another lecture today by Dana Scott. I think 4:30 in the afternoon. So, you know,
if I give a bad lecture, you at least get one good one today. Zlatuska’s laughter

The other thing I wanted... Before we start with new questions, I had a
couple things to say. First of all, I don’t know if you've ever given a lecture,
but the night after it you wake up in the middle of night saying “Oh, I should
have said that!” and so I thought of at least two things that I wish I had said
yesterday.

So in the first place, I was trying to explain why the question about P versus
NP is not as simple as people usually think when they talk about whether there
exists an algorithm that runs in polynomial time, and they think it’s the same
as saying that we could know an algorithm that runs in polynomial time. But
there’s a big jump between that, and then someone asked me later on about the
Artificial Intelligence. So it occurred to me during the middle of the night that
one way to think about it is this:

I want to give an example where maybe there exists an algorithm to decide the
3-SAT problem in polynomial time. But we won’t know what the algorithm is. So
imagine that we have a problem of size n, and we build, let’s say, (n!:009:900)_state,
some kind of a neural network that has n!:0°0:0%0 peurons. So this is a polynomial
number of things. Just add a few more [zeroes to the exponent]. So now we
trained this neural network on lots and lots of SAT problems. You know, we've
got great advances now in machine learning theory. Now I feed it a new SAT
problem, and how do I know that it’s not gonna solve all of them? In fact, in
order to prove that, we couldn’t possibly train this neural network. In order to
show that P is unequal NP, we would have to show that there’s no way to train
this neural network to do it.
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And that’s a situation that we're faced with. Right now, when we do train
neural networks, we’ve got something that solves the problem, but we have no
idea what the network is doing inside. And that might be a way to think about
the difference between an algorithm existing and an algorithm that we know what
it is. Ok. Do you have a comment on that?

Zlatuska: If I may.
Knuth: Yeah.

Zlatuska: Could you extend this problem to the problem of human mind? The
human mind and limits of human mind?

Knuth: Okay.
Zlatuska: Because that laughter obviously... That’s obviously similar problem.
Knuth: Yeah.

Zlatuska: So what’s your idea about limits, the capacity of human mind? You
know, the ideas like mysterianism, and the existence of problems which are
inaccessible to human mind?

Knuth: In that case, we actually have rigorous proofs, because there are incom-
pressibility theorems. So we know that there are things that cannot be made
small, and so the human mind can’t possibly understand something that has more
states in it then there are, well, let’s say, protons in the universe or something
like this.

Zlatuska: So, something between man and the God.

Knuth: Yeah. But in one of my papers, I have a number that I called... I don’t
know, I forget... I shall call it Super K, which is also the name of a breakfast
cereal in America, but anyway, I needed a special font in order to do it. Like
I wanted to print it only in color, but if you look with a magnifying glass at the
paper where I talk about Super K. ..

Anyway, this was a number that was, I forget, it was something like 10 1111 3,
which is defined in terms of the [Knuth] arrow notation. Anyway, I was once
giving a talk at Livermore Lab where they were trying to impress me by how big
their equipment is, so I said: “Well, here, let me show you some big numbers
that are bigger than you ever thought of before” When you try to think—what
is this number Super K—this simply means writing on blackboard that you take
ten... let’s see... quadruple arrow I don’t even remember the thing... Anyway,
1011 10 is equal to 1017101101 ... and then if you want to go to triple arrow,
then you simply do this that many times. Pretty soon, it gets mind-boggling.

But still, this number is finite, and almost all numbers are bigger than this.
laughter You get a little idea that even though computer scientists stick to
studying finite numbers, we aren’t limiting ourselves too much. There’s still a lot
of interesting stuff down in... I don’t necessarily insist on immortality, I would
settle for living this long. laughter
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Zlatuska: And if I may misuse the moderator’s role, I would like to ask about
music a bit. Within Fantasia Apocalyptica, you have lots of quotations from. ..
or sort of inspirations from other authors. And what seems to me really fantastic
is the scope. You go from Gregorian chants to authors whose music is sort
of dramatic, like Olivier Messiaen. And incidentally to see quotations from
Olivier Messiaen and Bruce Springsteen at the same time, well, both of them
are favorites of mine, but what seems to me interesting, just to combine those
absolutely different styles which are usually considered incompatible. How did
you solve this compatibility problem?

Knuth: So come on Friday, but what’s your opinion of rap music? Zlatuska
laughs Because there’s a quotation from Eminem as well. laughter And of course
Dvorak. There are a few notes that are actually original with me as well. T wanted
to mention that now before I forget because it ties in with Brno. When I came 24
years ago, my first visit to this part of the world, as my plane was approaching
the airport in Prague, I woke up that morning with a melody in my head. And
I wrote it down. Probably in the airline magazine or something, but anyway,
I wrote it down, and I kept that piece of paper, and I saved it. I sort of thought
of it as a Prague theme. Because really, I woke up and here was this melody and
I wanted to write it down before I forgot it.

So fast forward twenty more years, and I'm writing Fantasia Apocalyptica,
and I came to a point of the piece where I'm trying to represent Chapter 21...
I guess I gotta go back. The point of Apocalyptica refers to Apocalypse, the last
book of the Bible. I'm trying something new in this piece, which I don’t think
had been done before. To make a fairly literal translation of an original Greek
text and convert it into musical equivalent. So I find more than hundred fifty
motifs for things that are repeatedly used in the Greek text. The same sequence
of motifs occurs in my piece. . .

Zlatuska: You consider yourself Wagnerian?

Knuth: Yes, Wagner had motifs, but he never told anybody what they were. So
the differences is. ..

Zlatuska: He wasn’t university teacher, so. ..

Knuth: For example, the motif for war is staccato. The motif for angels is an
arpeggio. keyboard playing The motif for God is a three-note melody. keyboard
playing If you're referring to the first person of the Trinity, you emphasize the first
note. keyboard playing If you're emphasizing the second person of the Trinity.
keyboard playing And guess what the third person of the Trinity. keyboard
playing And the motif for the devil, in the book of Revelation, there’s also a
[sic] Anti-Trinity. And so this is keyboard playing the devil. And there’s the
first person keyboard playing and the second. The Book of Revelation has about
ten thousand words in Greek, almost exactly, and I didn’t just go word by word
because I want it to be good music.
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I use this as the constraints to say what kind of good music is suggested by
this pattern of motifs. And when I get to Chapter 21, the story talks about the
New Jerusalem. Here’s a Golden City coming out of the sky, and that’s where
I got to use my Prague theme. I'm not sure which... I’ll just play it instead
of trying to find the absolute best combination of voices. So it goes like this:
keyboard playing So, da-da-da da-da-da da-da-da da. That’s what I wrote down
in the airplane. Then it goes on a few more bars, it uses some of the chord
progressions of Dvordk’s New World Symphony. And New World Symphony is
like New Jerusalem. So this is a little bit of music here, that. ..

Zlatuska: So this is actually what we loose for not having international airport
in Brno. Because if Don landed in Brno, that could have been Brno theme.

Knuth: So if I had never been invited here in the first place, who knows what
would have happened. One other footnote to yesterday and that is: There was
a question where I referred to Stuart Russell. Now I can give you the definite
reference because I recommended that you watch this video. I think it’s five
minutes long, and it’s easy to find. So Stuart Russell. .. writing on blackboard
And there’s been a lot of follow-up on it, but this came out not quite two
years ago, and it’s called Slaughterbots. It’s sort of a mind-changing video that
I recommend everybody to look at. It’s very important, I think, that we should
ban autonomous weapons, and there are thousands of computer scientists who
have signed declarations and are actively trying to make sure that the dangers
are minimized.

So that was end of footnotes to yesterday, now I'm ready for new question.

Zlatuska: So I guess... Have you ever burned out?

Knuth: There was a period about 1990, where I was feeling kind of low and
I actually I got a little worried about it, because one of my uncle’s had gone
through a period where he was, I don’t know, not getting along with anybody
else in the family and so. So when he got old, and I said: “Oh-oh! Maybe I'm
inheriting some mental problem.” Anyway, so I went to see a psychiatrist, and he
said: “Have you ever heard of a Type A personality?” He was a great doctor, he
showed me his textbooks. Instead of telling me, sort of preaching to me, he said:
“Here, look. Here’s a book I was giving you. If you look in this chapter, you’ll see
something that describes you to a T (777).

I learned from that how to reduce the stress, and so it was 1990. So how old
am I7 50... 52 years old. And I realized why physical education was a required
subject in college. I had never done much exercise, so I started swimming in 1990,
and very quickly I was happy again.

But there was a time when. .. Well, I work sort of 24/7, in some sense, but
it’s fun. Mostly. I have to psych myself up in the morning, and once I get into
something, then it’s hard to stop again, so that’s why I have to turn off like
somebody mentioned yesterday. ... Well, how do I describe my daily schedule?
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I have a very peculiar scheduling algorithm. You wake up in the morning,
and you have to decide what you’re gonna do next. The algorithm that I finally
decided to work the best is that I always do what I hate the most. Of all the
things that I have no good excuse for not doing, which one would I rather not
do. And that’s what I choose. So all the time I'm working on something I don’t
wanna do, in a sense.

On the other hand, at the end of the week, I've got stuff out the door. And
I’d have to do those unpleasant things anyway, so as long as there’s no good
reason to procrastinate anymore, that’s what I choose to do. Somehow that turns
out to be a better scheduling algorithm than the other way, where, “what is the
most fun all the time?”

I noticed that my mood, when I start feeling bad, is really if several weeks have
gone by, and I've never had a time to do anything creative. There’s something,
there’s some urge that says: “Prove a theorem or something!” So if there’s too
much busywork, I can stand that for a little while, but after three weeks I have to
try to do something new. I can’t explain why that is. But that seems to be true.

Zlatuska: I would just add to that Stuart Russell, for anybody interested:
There is a new book, which is Human Compatible by him and that was published
yesterday.

Knuth: Oh, yesterday! smiling ... Human...

Zlatuska: ... compatible. Staying... Artificial Intelligence and the problem of
control. And that looks pretty much as this topic.

Knuth: Very good.

Zlatuska: Tabs or spaces?

Knuth: Tabs or spaces? smiling You're going back to that question again?
Knuth laughs

Zlatuska: Oh! Okay, it was... 777

Knuth: No, I have a question: Why does [sic] people ask about tabs or spaces?
To me, when I make somebody else’s code in order to read it, [and] it comes in
with tabs, it confuses TEX. The Tab prints as a letter gamma, so I have to go
through it, get rid of all the Tabs, and change to space, and then I can print the
file.

Zlatuska: That’s a proper answer, after which nobody would ever use Tabs.
Knuth: laughing Ok.

Zlatuska: Ok. Biggest challenge of becoming a good programmer?

Knuth: Biggest challenge of becoming a good programmer? Well, being born a
geek. I know, some people think that it’s just a matter of motivation and trying

harder and keep educating, read and write right books and so on. Well, that
might be true, but my experience is differently.

84



My experience is that I know many many intelligent people who are, no matter
how motivated they are, I don’t think they’ll ever be a good programmer, and
conversely, I know that I'm never gonna be good as a programmer of a quantum
computer. There’s something about the way my brain works that gives me a
great intuition for the classical computer, but not for quantum computing. And
it’s not a matter of good or bad or trying or harder or not being motivated. It’s
a quirk that I happen to [have] been born with one of these peculiarity [sic].

Zlatuska: What’s your idea in this context about sort of mandatory courses of
programming within elementary school? If it is true that not everybody can be a
programmer.

Knuth: No, no! You left out the word “good”. laughter
Zlatuska: Ah, ok. laughter

Knuth: T think people can become a programmer [sic], but dogs can walk on
their hind legs.

Zlatuska: So you feel that there’s not enough of bad code.

Knuth: What I'm saying is: If you somehow realize that you’ve been born a
geek, then you owe it to the world to you use that talent because the world needs
this talent. That’s the way I look at it.

Zlatuska: Vim or Emacs... That was also yesterday. I am not quite sure. ..
Knuth: Vim or Emacs. Yeah, yeah, ok. I just did admit to using Emacs, but
I learned how to use vi enough to know how to quit. laughter That was the
hardest first lesson. I mean, I had to go Control-Q or something, I don’t know.
Zlatuska: Do you think that we are living in a computer simulation?

Knuth: Do I? smiling

Zlatuska: Is your god a programmer?

Knuth: It’s hard to tell. laughter So whether I think so or not doesn’t matter.
The whole question about how far Artificial Intelligence could go: It certainly

could go to the point where it has decided that we should have this gathering
today.

Zlatuska: There’s one consequence of living in computer simulation because
that means that the world would be only processes which are computable.

Knuth: And finite, yeah. So, for example, the game of life can simulate any such
thing. You have any universal scheme, then it would represent the lecture I'm
giving now. As one very special case, it would represent Stuart Russell’s book,
etc. It would represent all discordant ways to write the Fantasia Apocalyptica.

Zlatuska: What was the worst code you have ever seen?
Knuth: What was the worst code I have ever seen? Hey, I love this! smiling
Zlatuska: All you down to 777 level.
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Knuth: No, no. I had this student in the 70s who was not born a geek laughter,
but he came to Stanford from, I think, West Point. Anyway, he was trained as a
soldier, and he would follow orders. He was not a Ph.D. student; he was master
student. But he did a master’s project which was to automate the system that we
had in the Computer Science department for sharing technical reports with other
universities. So we had to make subscriptions to others, and then if they send us
their reports, we send them our reports gratis. We had this large database, sort
of... data processing problem. So we needed somebody to do that, and I gave
that to him as a master project. He wrote a system that was going to handle
the technical parts. I saw the thing, I was busy at the time, and it looked like
the right number of pages and so on. And it had a sample where he had taken a
couple of... a small database with a few reports, and it gave the right report, so
I gave him A on it, and he got his degree. Well, that was in June.

Then in July, the secretary called me: “So Don, we’re having a little problem
using this system.” So I went, and that was one of my first trips to the Stanford
AT Lab, where they had special computers there. I started looking at the code
that he had written. I got to page three or page four, and it was an example of
shellsort, a sorting routine, but it was implemented. .. It was the first time I had
seen a program where I could change one character in the program and make it
run hundred times faster. laughter And the thing was, the variable should have
stepped by H instead of by one. So he wrote shellsort so that it was just a plain
old insertion sort. And clearly, he didn’t understand that. So I made a copy of
that page: “Hey, I gotta show this to my students next 77?!” Then I turned to
the next page, and he did a binary search on that.

So every page I turned to, I saw a new kind of programming error that I had
never seen before. laughter And finally I looked at the whole way he had organized
the thing. It’s really hard to explain, but the text editor that we used in that
day—this was way before Emacs—it would start out with an index page, so text
editor would always prepare automatically a table of contents at the beginning.
He had assumed that text editor would always put all of the whole database into
alphabetical order in just the way that you could read it, knowing that there
would be line breaks or anything like this. So it was impossible to fix the program.
You couldn’t possibly write a program that was assuming that you were gonna
use the text editor’s database for table of contents to do the data processing. So
that wins my vote.

Zlatuska: Well, given the fact that programming is actually about giving orders,
and maybe he studied military academy. That means some privates should never
be given the ability to issue orders.

Do you have any experience with psychedelic drugs, like Richard Feynman?
Altered state of consciousness. LSD, psilocybin.

Knuth: No, I'm glad that I didn’t, nor did my kids. As far as I know. Near-death
experiences? No.
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Zlatuska: Any problems you gave up on trying to solve?

Knuth: Any problems you gave up on trying to solve, yes. Many times, In fact,
I certainly thought that I had proved that P was unequal NP rather earlier. And
after I had solved it, then I wrote it up, and finally, everything disappeared, just
about as I was writing the last line of the paper. I realized that it was hopeless.

I can remember the first time I actually solved a problem that I had given up
on, which was a kind of a breakthrough. As a student, I had tried various things,
and I sort of had a “give it five days and, if you haven’t got any ideas, then let it
go.” But once, I let it go, and the next morning, I woke up, and I said: “Wait,
what if I tried this”” When you do work on a problem and fail, there’s one trick
you can try, and that is: Imagine somebody sent you email or letter or knocked
on your door, and said “So 777 I just solved that problem.” And then use: “Oh,
I bet I know how he did it.” Somehow, if you think the problem can be solved,
sometimes it helps you solve it.

But the one that was most dramatic for me, I guess, years ago, when I started,
about one third of Computer Science was a study of programming languages, and
now my collected papers collected in eight volumes, and one of those volumes
is all the papers that I wrote about programming languages. There’s a journal
called SIGACT News that has book reviews, and they have a page in there saying:
“Here are books that we’ve received. Would you like to review them?” And this
collection of my papers on programming languages was on that list for a couple
years. Nobody wanted to review it. So nobody cares about this although this
the hottest thing in Computer Science when I started.

I worked on a problem that was called parentheses languages. So I think
everybody still knows what a context-free grammar is. A way of defining a
language in terms of productions. But some context-free grammars have the
property like nested parentheses. So if you look at the language, half of the
characters are like left delimiters, and half of the characters are like right delimiters.
And every string in the language has nested left and right delimiters, properly
nested. So the question is: “Somebody gives you a grammar. Is the language
that it generates a parenthesis language?”

The grammar won’t show any matching between these, but can you somehow
look at the grammar and figure out yes or no? Is it really gonna be possible to
do this? That was an open problem, and I worked several weeks on it and finally
gave up. But then, I think a week later, the key came to me how to solve it. And
so, at that point, I was quite delighted to have the solution. I was able to use
the insights I got from that when I was doing other work later on, but as far as
I know, nobody has ever read that paper.

Zlatuska: Do you solve many programming problems or create music when you
sleep?
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Knuth: Do I... solve many programming problems, create music when I sleep?
So, no. laughter

With respect to the Fantasia, it was kind of interesting that after I started
working on it, I had the feeling that the music had already been written, and
I just had to listen for it. I don’t know, out of body experience. .. it’s like I was
channeling in a way, that it was there. It did feel that there was a muse helping
somehow.

Now, with respect to programming problems, it goes the other way. If I'm
trying to figure out how to solve a programming problem, I can’t go to sleep. So
I need somehow to either solve it or forget it. But when working on a difficult
problem, I usually fill up sheets and sheets of scrap paper, and so I can’t keep
it all in my head, but I have to write down a whole bunch of stuff in order to
get it into my brain. But when it comes to the point, when I can actually think
about that problem when I'm swimming, then I know I'm about ready to solve.
My brain has absorbed enough so that I've learned how to go from baby steps
to giant steps in this territory, the problem domain. So there is this mysterious
thing that takes place once I'm ready to do it.

So I always say to my grad students... They’re working on the thesis, and
I realized early on that was a good idea that they should keep. Every week when
we would meet, they would write down in detail what they had been thinking
about that week and what was on, what do we know, what don’t we know. Then
after the problem is solved, you can look at that, and I can use that to prove to
them that they solved a hard problem. Because once you solve the hard problem,
you think it was obvious, I didn’t do anything. But once you see how many
hurdles you actually got through... This was good.

Zlatuska: Also yesterday you mentioned that you are Platonist with respect to
mathematics.

Knuth: Yes.
Zlatuska: Are you Platonist with respect to music? Music is up there and. ..

Knuth: The music of the spheres. There’s a question. Why is it that some
music I can hear ten times and next time I hear, it’s just as if I never heard it at
all.

Zlatuska: This happens to some students with mathematics. laughter

Knuth: With mathematics as well, yeah.

But, for example, in the old days, when you have CD, I mean long-play
records, they would always have to add to the piece you wanted, they had to
add something else to fill it out. So I have something by Brahms, and then the
publisher added a piece by somebody named Bax. B-A-X. I've heard the piece by
Bax as many times as I've heard the piece by Brahms because it’s hard for me
to get up and turn off the record player. However, I'll never recognize the piece
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by Bax the next time I hear it. So there’s something different about Brahms’s
music and Bax’s music, and I haven’t been able to reverse-engineer that at all.

My piece [Fantasia] has parts of it that involve more less random elements.
And the question was, well, if you just have random music, does the human brain
somehow learn to do it? Well, it didn’t work with Bax’s music, but there are
parts of it where I based on Morse code. I had to make a decision how to spell
some Greek words. It turns out that in Ancient Greek, they had a notation for
absolute pitch, so you could spell a Greek word just by playing those notes. Let’s
see if I can find... There’s a place in Chapter 2 where the name Jezebel comes
out. So Jezebel in Greek is iota, epsilon, zeta, and so on. I think it comes in
here... Yeah. music playing That’s Jezebel. It’s kind of 777. Now Jezebel was
a prophetess, and the motif for prophet is contrary motion. And so after I play
Jezebel, then I play it contrary motion. But anyway, that’s random. Still, our
brain gets it in, we find ourselves humming. Jezebel, even though there was no
reason why we should be able to remember that melody.

So I'm not sure to what extent you can take random elements, and they
actually become warm and somehow have a personality. On the other hand, if
you have no randomness whatsoever—musicians found long ago—that if you go
straight one two three four, one two three four, exactly right, it loses life. You
have to go a little bit before the beat, a little bit after the beat in order for music
to come to life. And I tried the same experiment with font design. So instead of
drawing a letter precisely, I would wiggle some of the points a little bit, and then
the alphabet seemed to have a personality.

Zlatuska: Software patents. Software patents, can you elaborate your stance
regarding software patents. Patenting software. The second from bottom.

Knuth: Second from bottom? Stances regarding software patterns.
Zlatuska: Patents. Intellectual property.

Knuth: Patents! Ok, aha. Software patterns is another thing, okay software
patents, right.

I think people deserve protection for their ideas, but not if just the ideas are
trivial. So a great number of software patents were something that we would
expect any student to do on an exam, but a lawyer—a patent lawyer not being a
geek—wouldn’t know how to distinguish those. And so there was a time when
people went and tried pro bono make a patent on every trivial idea. So that
people wouldn’t be able to make us pay them every time they use this trivial
idea.

When I wrote TEX, I didn’t need to get permission for any of the ideas that
I use, the trivial ideas that I used in TEX. But after intellectual property rights
got more and more complicated, it might very well have been impossible to write
TEX twenty years later.

89



So when it comes to a substantial piece of software, like the undoing mechanism
in Photoshop or something like this, I think this really deserves patent protection
for a limited amount of time, but not in perpetuity. That’s my general feeling
about patents in a nutshell.

Zlatuska: What’s your favorite music band?

Knuth: My favorite music... band? laughter I remember The Beatles. But lot
of the music after that sounds like noise to me.

Zlatuska: Some of the exercises in The Art of Computer Programming are
known to be open research problems. Has anyone ever contacted you that they
have solved one of them while reading the book?

Knuth: Yes, I think I mentioned that yesterday, but it’s not that uncommon.
Zlatuska: And you don’t pay actually. ..

Knuth: No, no, I only pay...

Zlatuska: It became closed problem, so it was an error. ..

Knuth: It’s stated there that if you find a better answer, you don’t get money,
you get glory instead, and so instead I mention your name. But if you correct an
error, I silently correct it as if I had known it.

Zlatuska: What would you like to redo?

Knuth: What would I like to redo if I could? I would base TEX on decimal
instead of binary at the lowest level. TEX is based—at the lowest level—on a
scaled point, of which there are 2'6 scale point to weigh a point. So internally,
everything is kept in binary but is communicated to the user in decimal. So the
user doesn’t get to see... This leads to strange results. You know, you say one
third, and then you multiply it by three, and you get 0.999 instead of one. So
that would have been better to do that.

Zlatuska: Do you still use TEX often?

Knuth: giggles Well, let’s see... I haven’t used it since last Friday because I've
been in other town.

Here’s a... Oh, I see. You're not raising your hand, you're raising the camera.
Ok. But other people out here who. ..

Zlatuska: Anybody from the audience?
someone: Can you play something?
Zlatuska: Can you play something?
someone: Like a longer piece.
Zlatuska: Longer. ..

someone: Anything you like.

Knuth: Well, I only have this music here. So, choose a random chapter.
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someone: Uh... Seven? laughter

Knuth: Seven. Ok, so seven is the chapter where the saints come marching in.
And...

Zlatuska: 3:167
Knuth: What?
Zlatuska: 3:167

Knuth: So there are different motifs here. I'm trying to see which are the easiest
to explain. Well, 7?7 mentioned that [it] has lots of different styles, and since
this is about the Apocalypse, one of the styles had to be calypso. So in Chapter
7, we get calypso: music playing Now, that’s trying to imitate an organ. Let’s
try to just do a piano. I don’t know how to do this here. Voice... Voice “church
[organ]”... Let’s change other voices... How do we go down?

Szaniszlo: What kind of voice?

Knuth: Just take piano, for example. Grand piano, here we go. music playing
Now this last thing is music playing Harry Belafonte, so “run Venezuela”. music
playing and Knuth singing “She ran with the tailor.” laughter That’s what I'm
singing to myself when I was writing this piece. However, this is, of course, taking
place as the saints come marching in. music playing So at this point there’s a
grand shout, comes along, and chord plays at the is called music playing. That’s
God. music playing Next is: music playing This is the motif for the lamb, one of
the principal characters, and it’s supposed to sound like baa baa. music playing
So the scene we have here is that the saints go onto this hill, and then there are
24 elders, and the elders form a chromatic scale of 24 notes. music playing Besides
the elders and other characters are Seraphim, and there are four creatures, and
the theme for the four creatures is music playing. And you can do this: music
playing.

Is that enough? applause
Zlatuska: By the way, is it difficult to actually play something for organ just
on piano? If I understand. ..

Knuth: Yes, but it’s also very difficult... It’s also very difficult to play this
on the organ. Jan [Rotrekl, the performer of the Fantasia Apocalyptical, the
organist, has had to work very hard in order to do it. When I wrote this piece,
I didn’t hold back. I knew it was the only piece I was ever going to write, and so
I didn’t bother to simplify it. I wrote what I thought I wanted to hear, and so he
has to play what I wrote.

Zlatuska: With (7??7) Don, when I asked him [Don] whether we can perform
this, he mentioned that the organist who did the world premiere was ill and
unable to play that, but there is a proof that it is playable. laughter
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Knuth: laughs Yes. I can play it, but not at speed. Well, the organist who did
work on it actually fell in love with—I'm glad to say—and he wrote me a couple
weeks ago saying that you he’s feeling withdrawal symptoms, he wants to play it
again.

Zlatuska: Anybody else?

someone: [ have a question. I have read about your WEB and CWEB projects.
Do you think that the problem in Computer Science that you were trying to solve
with this projects is already solved by maybe new programming languages or
different approaches towards documentation? Or do you think that the projects
are still relevant today? And maybe a follow-up: If you had ability to write
CWEB or WEB again today, would you do anything differently than you did
before?

Knuth: To me, it’s one of the things I love the most about my life, is that
I can write programs in CWEB. However, in order to do that, I'm also living
with the fact that the implementation that I have had never been tuned up to
a great programming environment. So, for example, I start a CWEB program,
and I always type a few things. Like I always type a line that says: |Q...| at-sign
asterisk index period, and I put that at the bottom. It’s a little bit of a nuisance,
but in fact everything in life has some small nuisances, and so as long as something
is working for 97 % of the time, I'm not gonna spend much time figuring out
the 3%, but a mature program, they start fixing up the 3 %.

So I use CWEB knowing that it was a quick and dirty implementation, but it
still does almost everything that I want, exactly as I want. And I have an Emacs
interface to CWEB. My wife will tell you I come out of my office several times a
day saying: “It’s so fun programming in CWEB!”

And the reason is that as I'm doing it, it seems to me that I'm combining the
formal and the informal aspects of the program the way they ought to be. In
order to understand any complicated technical subject, one of the main tricks
of it, of a person who writes about Computer Science, mathematics, is to say
everything twice: once formally and once informally. Maybe three times, but
from different perspectives, but you don’t only give a formula, but you say what
the variables in the formula mean. You write a program, you not only declare
something to be 777 and a variable. You say what has an invariant relation: This
is the number of nonzero elements in the array or something, but you combine
formal and informal.

And that’s the way CWEB works. It breaks down a program into a small
number of pieces that fit together in a small number of ways. But each module
of the program is a combination of informal—which you write in natural lan-
guage—and formal—which you write in whatever formal language you're using.
In CWERB, it’s C, but there are many different flavors of web.
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So I really think there’s nothing else anywhere near as good as an approach,
but I know that there are many ways to refine it, and I’'m not interested in actually
pursuing the refinements because it’s good enough for me. On the other hand,
most of the world writes. .. you look on the solid programs on GitHub. You’ll
find that they’re probably not using CWEB, but there’s a certain style that’s
become. .. Idon’t know, I don’t like C++ program because. .. it’s so ambiguous.
Each C++ compiler does different things with these programs, and so when
people. .. If somebody sends me a program in C++, I don’t know what subset of
the language they’re using. There’s all kind of things going on automatically, and
the programmer knows what she’s doing, but their reader doesn’t know which
subset is there, so I don’t care for that.

But let’s suppose we look at a typical module that we get, that’s written in C,
and it’s a style of programming that people have learned to read and maintain,
and so it works. I can say: “Oh yeah, let me rewrite your program in CWEB,
and you’ll see that it actually not only is better, it’s more reliable, and you’ll
realize that certain features were missing because of the discipline of literate
programming.” However, I don’t believe I'll ever convert the world with this. It’d
be like saying Esperanto is a much better language than English, so therefore
let’s abolish English. English works well enough so that some ideal language isn’t
going to displace it.

Zlatuska: There’s question by Tim: Paul Erdds spoke of book in which God
kept the most elegant mathematical proofs in the same sense of divinity that are
key??? I would extend this also to the most elegant programs, but. ..

Knuth: I read a very strange paper recently where they asked people to compare
algorithms to music. One group of subjects, they were supposed to compare
algorithms to music, and another group of subjects was supposed to compare the
algorithms to art. Where was this paper? It was one of the papers I read in the
last three weeks. Anyway, these people presented keep sort, binary search, ...
they took five algorithms that they thought were classic, and then they showed
the subjects several pieces of music, and the subjects were supposed to say: “Okay,
now match this algorithm to this piece of music.” They found—maybe a hundred
subjects—that there was a fairly good correlation, it wasn’t random permutation
of this matching between algorithms and music. But then they did another group,
and they showed them five paintings, and they were supposed to again associate
this with the painting, and that didn’t work at all. But maybe they didn’t choose
the right paintings. I don’t think all kinds of art are equivalent. Certainly, there’s
a quantitativeness to music that’s similar to Computer Science.

Zlatuska: Suppose we create a technology to faithfully copy and simulate
working human brain. Would you want to continue living as such a simulation?
That’s apparently the Kurzweil’s idea.
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Knuth: So there’s a line in... That’s a Gershwin’s song Ain’t Necessarily So.
And it says something like Methuselah lived nine hundred years. Methuselah
lived nine hundred years, but who calls that livin’ if no gal won’t give in to a
man who was nine hundred years. So there’s more to living than thinking.

Knuth: Your favorite fractal?

Knuth: My favorite fractal. Well, it has to be the dragon curve because that
was the first one I knew about. The dragon curve—you can look it up—but
basically, you take a long sheet of paper. Like thin sheet of paper, like we used
to have adding machine tape or something. And you fold it in half, you crease it,
you fold it again, and you fold it again, so each time it gets half as big as before.
And you’ve got creases in the paper. Then you open it up, some of the creases
go down, and some of them go up. It makes a pattern. An interesting pattern
that also turns out to be equivalent to the Legendre symbol of minus one over
anything (777). Anyway it’s a pattern. You open up the paper, and you make all
the bends go ninety degrees. So it’ll go like this drawing on blackboard, and then
go like this. .. something, left-right, left-right. You can round off the corners if
you want, but this is the idea of dragon curve.

It turns out it never intersects itself, and if you take four of them, and start
them out... I probably didn’t drop correct dragon curve, but if I take four of
them, it will cover the entire plane, with four of them. I had a lot of fun proving
that theorem in the 80s. And I was really proud when that theorem was picked
up in Russia in Quant magazine, which late sixties, of course, there was the iron
curtain then, and they illustrated my theorem with four colors in this magazine
written for high school students in Russia. It says, you know, I knew enough
Russian to translate it, it said: This is a difficult theorem, it was proved by
Donald Knuth.

Now we see Czech version of... my books.

Zlatuska: I think the topmost question was already tackled.
Knuth: Are there any other questions from the. ..
Zlatuska: From the floor?

someone: What kind of organ do you have at home? Is it a pipe organ?
Mechanically controlled or a digital or electronic. . .

Knuth: Yes, it has 850 pipes or so, and the website explains it all. If you go to
my home page and look under pipe organ. It was built by a firm called Abbott
and Sieker—they’re both dead now—but they used to make about four organs
a year. And it has 17 ranks of pipes, and I have a major exercise in Fascicle
5—which is coming out next month to say—how many different sounds can you
make on this organ that have exactly five pipes going, or exactly six pipes going,
or so on. I found it to be quite a fascinating exercise. So if you want to know
more about the organ, online has the specs, but also then you’ve got to buy the
book, [to] look at this exercise about that organ that I have.
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someone: So [ assume that you also prefer pipe organ, mechanically controlled,
instead of say, digital organs.

Knuth: I am sorry, I don’t understand the question.
Zlatuska: You prefer classical organ to digital?

Knuth: Oh, I see. Yes, absolutely. I heard a pretty good digital organ in
England in July, but it’s quite rare. They make good digital recordings of organs,
most of the organs that I've ever had a chance to play. Even though it’s in a great
building, and you had the reverberation and everything, it just doesn’t match.

I come from a part of the United States where it was illegal to some—it’s
called America’s Dairy State, America’s Dairyland—and so it was illegal to sell
margarine instead of butter in our state. If you wanted to get margarine, you
had to go to Illinois laughter to buy it, it was a little cheaper. But I look at
butter versus margarine, that sort of has the difference between pipe organ and
electronic organ. But also in the early days, before we had good resolution in
fonts, there was good printing—butter—and there was the kind that we could get
in our lab in the early days—margarine.

Zlatuska: You originally wanted not to have your organ built by some American
company, but you imported from some Nordic country. Do you regret that did
not work? Or...

Knuth: I heard some really beautiful organs in Denmark, and I inquired about
having a Danish organ, and this was in the 70s, there was only one Danish organ
in America at that time, it was one in Boston. So I had talked to the builder, and
then I found out that there was no way... I had a limited budget, and according
to Danish law, the only way I could buy this organ was to agree that the price
was indeterminate until after it was built because by Danish law whatever the
Union workers wanted to get for it, had to be the amount that was done. So they
couldn’t get me a fixed price for it, and I might have gone broke, so I was unable
to do that.

Zlatuska: So your love for organ was not that big that you would get broke
because of it? laughs

Knuth: The organ that I finally bought cost $35,000. People were paying that
for a house in those days. Now you get a house for $35,000, it’s impossible.
Zlatuska: What will happen with your organ when the lease of your house
expires?

Knuth: Who knows. But it has only existed in this room. People could unscrew
it and reassemble it somewhere.

Knuth: Somebody else? Ah, over there.

someone: You mentioned once that in Super Bowl game the crowds, they ave
flags with. .. showing 3:16 on it. I’ve always been puzzled what does that have
to do with football game.
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Knuth: There are people who flaunt their religion. And the most famous verse
in the Bible by its number is John 3:16, which is said to be the gospel in a nutshell.
It says the God loved the world in such a way that He gave His only child, and
so on. So that’s a very famous verse of the Bible. People think that by putting
that number up that will give publicity, to make people look up this verse and
they will suddenly realize that this should be their religion. At football games,
it just happened that the cameras, the camera crews survey the crowd, and so
this was a way to get advertising for whatever slogans you wanted to do. And a
certain group of people started doing it.

Then there were jokes based on. I mean, there was in baseball game. .. what
was his name. .. a guy from the Boston Red Sox, but anyway his batting average
was 0.316, and his nick, his first name was John. So people hold up a chart
saying “John! 0.316!” And this was to be a satire on this phenomenon. But it
was something that sort of grew like... we have bumper stickers, slogans that
people put on their cars and things like that.

But the fact is that this number, the verse got popular by its number, and
I used that later when I wrote this book called 3:16 because I wanted to use a
cross section of the Bible in order to understand the complexity of it and have
some way of sampling. So I used this in order to get a good cross section of not
the Bible itself so much, but all the secondary literature about the Bible. So
there have been 100,000s of books written about the Bible, but I could go into
a theological library, and most of those books have an index in the back, and
they’ll say which verses do I refer to. So I go through, and I find out, oh yeah,
I only have to read a dozen pages of this book, and I can see what it says about
Genesis 3:16 and what it says about Revelation 3:16.

By the way, Revelation 3:16 is one of the verses that’s here [in Fantasia
Apocalyptica], so I might as well go to Chapter 3. flipping pages The verse
Revelation 3:16 says something like “because you are lukewarm, neither cold nor
hot, I will spit you out of my mouth.” The message is that God prefers atheist to
people who don’t care at all. So when I do verse 3:16, I had a little fun in the
music. T used time signature 3/16, which is three sixteenth notes to a measure.
And then it says: “I will spit you out of my mouth,” so on the organ, we have
here in the church on Friday, has a pipe called the spitzflute, so we use a spitzflute
for this spitting out of the mouth. So it goes anyway music playing and then
spitz! music chord Listen for that on Friday.

Zlatuska: I guess that we basically finished the time allocated for this. There
will be the question: “How are you today?” but that will be postponed for next
time. Maybe if Don wakes up in the night, maybe he starts with another sermon
in the Church, but... Now, that was just a joke.

So thank you very much, I believe that... applause Thank you very much for
coming, for having these sessions with us. An invitation to everybody for Friday, 7 p.m.
in the Church of Jesuits, where the piece Fantasia Apocalypsa [sic] will be performed.
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Summary: Two questions and answers sessions by Donald
Knuth at FI MU

In October 2019 the Faculty of Informatics, Masaryk University hosted Donald
Knuth as a guest who led two questions and answers sessions at this occasion,
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on these lectures you can also find their transcripts in this article.
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Meélo by to fungovat IX — Opakovani textu

‘l PETER WILSON I

Abstrakt

Clanek ukazuje, jak je v IXTEXu mozné opakovat text ¢islovanych
prostredi, a to véetné opakovani tohoto ¢islovani. Dale ukazuje moznosti,
jak zarovnat kratky text do obdélniku.

Klicova slova: KTEX, opakovani, \newtheorem, zarovnani textu, tabular

Yet in his feverish mind
He still could find
The miraging domes of Samarkand
Glistering through the roiling sand.
autor neznamy

Cilem tohoto seridlu je ukazat ¢tenari kratké kousky kodu, které mohou vytesit
nékteré z jeho problémt. Doufam, ze situaci jesté vice nezkomplikuji v disledku
mych chyb. Opravy, poznidmky a navrhy na zmény budou vzdy vitény.

There was an old man named Michael Finnegan
Grew some whiskers on his chinnegan.
The wind came out and blew them innegan.
Poor old Michael Finnegan. Beginnagen.
There was ...
lidova pisen

1. Opakovani textu

Existuji situace, kdy autor potrebuje opakované pouzit néjaky text na dalsich
mistech dokumentu, naptiklad v priloze.

Pokud se jedna o prosty text, pak je situace jednoduchéd — definujeme makro
obsahujici dany text a toto makro pouzijeme na vsSech mistech, kde se ma text
vyskytnout. Podobné se vytesi situace, kdyz mame néjaky casty text, ktery se
mé pouzit v mnoha dokumentech. Pokud je tento text kratky, definujeme makro
obsahujici tento text. Pokud je text delsi, naptiklad na celou stranku, pak jej
vlozime do néjakého souboru a definujeme makro, které tento soubor nacte. Oba

7 anglického origindlu Glisterings [1] prelozil Jan Sustek.
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tyto piistupy jsem pouzil, kdyz jsem tvofil soubory pro tfidu [2] a balicek [3],
které se vyuzivaji pti psani dokumentt ISO, ve kterych se casto pouzivanych
podobnych texti vyskytuje mnoho, a to jak kratkych, tak dlouhych.

Situace se zkomplikuje, kdyz potifebujeme opakovat text, ktery obsahuje ob-
jekty, které jsou automaticky ¢islovany I¥TgXem. To byl dotaz Davida Romana [4]
na texhax, ktery mi preposlala Barbara Beeton:

Snazim se vyresit ndsledujici problém. Potreboval bych mit v clanku
dvakrdt stejny teorém, pricemz chci, aby mél i stejné cislo. Pritom
nechci nastavovat cislo sekce a teorému rucné.

Dale v textu budu pouzivat nasledujici definice.

1 \newtheorem{teorem}{Teorém} [subsection]

2 \newsavebox{\ulozenybox}

3 \newcounter{ulozenapodsekce}

4 \newcounter{ulozenyteorem}

5 \newcounter{soucasnapodsekce}

¢ \newcounter{soucasnyteorem}

7 \newcommand*{\kun}{P¥ilig§ Zlutoucky kuai dpé&l dabelské o6dy.}

s \newcommand*{\oslava}{V8ichni dobfi kamaradi p¥isli na oslavu.}
o \newcommand*{\nudne}{Nékteré véci se stanou pfilis nudnjmi,

10 pokud se opakuji p¥ilis casto.}

1.1. VloZeni do boxu
Zacneme jednoduchym teorémem.
Teorém 1.1.1 Vsichni dobri kamarddi prisli na oslavu.

Dalsi teorém je ten, ktery se bude opakovat. Jedna moznost je vysézet text do
boxu a tento box pouzit vsude, kde se ma text vyskytnout. Pro vysazeni teorému
jsme pouzili nasledujici kéd.

11 \savebox{\ulozenybox}{/

12 \begin{minipage}{\linewidth}
13 \begin{teorem}\label{th1}

14 \nudne

15 \end{teorem}

16 \end{minipagel}}

17 \vspace{\topsep}

1s \noindent\usebox{\ulozenybox}
19 \vspace{\topsep}

Teorém 1.1.2 Neékteré véci se stanou prilis nudnymi, pokud se opakuji prilis
casto.
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Zjistil jsem, ze musim vlozit vertikalni mezeru velikosti \topsep nad a pod
box, abych zachoval vertikdlni odstup teorému od okolniho textu.

UloZeny box miiZeme pouzit znovu a timto teorém zopakujeme.!

20 \vspace{\topsep}
21 \noindent\usebox{\ulozenybox}
22 \vspace{\topsep}

Teorém 1.1.2 Neékteré veci se stanou prilis nudngmi, pokud se opakuji prilis
casto.

P1i pouziti této techniky se teorém musi vlozit do prostiedi minipage, aby
se text spravné zalomil do fddki. Nevyhodou prostiedi minipage je, Ze neni
mozné jej rozlomit na vice stranek. Pokud je teorém kratky a neobsahuje pruzné
vertikdlni mezery, neni to problém. Na druhou stranu, pokud je teorém dlouhy,
mitiZe to zptisobit problémy pii strankovém zlomu dokumentu.?

Nasleduje dalsi teorém, ktery se bude opakovat. Nyni vsak pro pozdéjsi pouziti
ulozime hodnoty subsection a teorem platné pied vysizenim teorému.?

23 \setcounter{ulozenapodsekce}{\value{subsection}}
21 \setcounter{ulozenyteorem}{\value{teorem}}

25 \begin{teorem}\label{th2}

26 \oslava

27 \end{teorem}

Teorém 1.1.3 Vsichni dobri kamarddi prisli na oslavu.

1.2. UlozZeni cisel
Vsechny vyskyty prostiedi teorem pouzité v této podsekci budou automaticky
¢islovany s prefixem 1.2. Diky tomu, Ze jsme si hodnoty prislusnych ¢itact pti
prvnim vyskytu teorému 1.1.3 ulozili, mizeme je nyni pouzit. Postup je nasledujici.
1. Ulozit soucasné hodnoty ¢itacti subsection a teorem.
2. Nastavit hodnoty téchto ¢itacl na hodnoty ulozené pied prvnim vysazenim
teorému.
3. Vysézet teorém.
4. Vratit hodnoty ¢itac¢d na hodnoty ulozené v kroku 1.

1Pii opakovaném vysazeni boxu se také opakované do souboru aux zapiSe znacka \label, a
proto BTEX vypiSe varovani o opakovaném pouziti stejného odkazu. (pozn. prekl.)

2Prosttedi minipage interné uklddé sviij obsah do vboxu. V tomto vboxu jsou velikosti
pruznych vertikdlnich mezer (napfiklad kolem display matematiky) zafixovany a obecné budou
jiné nez stejné pruzné vertikalni mezery na prislusné strance. Pritom trividlni feseni pouzivajici
pfimo primitivy TEXu \setbox a \unvcopy uvedeny nedostatek nema a navic se teorémy spravné
rozlomi na strdnky. (pozn. prekl.)

3Kdybychom teorém opakovali v jiné sekci, bylo by nutné ulozit i hodnotu section.
(pozn. prekl.)
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2s \setcounter{soucasnapodsekce}{\value{subsection}}
20 \setcounter{soucasnyteorem}{\value{teorem}}

30 \setcounter{subsection}{\value{ulozenapodsekcel}}
a1 \setcounter{teorem}{\value{ulozenyteorem}}

32 \begin{teorem}

33 \oslava

3 \end{teorem}

35 \setcounter{subsection}{\value{soucasnapodsekce}}
36 \setcounter{teorem}{\value{soucasnyteorem}}

Teorém 1.1.3 Vsichni dobri kamarddi prisli na oslavu.

Megjme jesté dalsi teorém.

a7 \begin{teorem}
3s Toto je dalSi teorém.
3o \end{teorem}

Teorém 1.2.1 Toto je dalsi teorém.

Jesté jednou si zopakujeme teorém 1.1.2.

10 \vspace{\topsep}
41 \noindent\usebox{\ulozenybox}
12 \vspace{\topsep}

Teorém 1.1.2 Neékteré veci se stanou prilis nudngmi, pokud se opakuji prilis
casto.

Pokud je teorém prilis dlouhy, mtuzeme jej vlozit do makra nebo ulozit do
souboru, ktery pak nacteme.

13 \newcommand*{\teoremkun}{
42 \begin{teorem}

45 \kun

16 \end{teorem}}

47 \teoremkun

Teorém 1.2.2 Prilis Zlutoucky kin tpel dabelské ody.
A work that aspires, however humbly, to the condition
of art should carry its justification in every line.

The Nigger of the Narcissus
JOSEPH CONRAD
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2. Text zarovnany do obdélniku

V predeslém ¢lanku [5] jsem ukazoval, jak vytvorit rtizné tvary odstavci. Ne-
ukézal jsem vsak ten, ktery poté potieboval pouzit Brad Cooper. Ten se na
comp.text.tex ptal:
Snazim se udélat néco, ... kde jsou dva vddky nadpisu zarovndny do
bloku, a to bez déleni slov.
Na dotaz prislo nékolik odpovédi, které zde uvadim v abecednim poradi autort.
Donald Arsencau [6] navrhl feSeni v prostfedi tabular s pouzitim sloupce se
zarovnanim do bloku. Nicméné takovy typ sloupce preddefinovany neni, a proto
navrhl sloupec zarovnat doprava a vlozit vlevo zaporné pruznou mezeru.*

1s \noindent

10 \begin{tabular}{e{}re{}}

s0 \hfilneg KRATKY RADEK \\

51 \hfilneg HODNE DLOUHY RADEK \\
s2 \hfilneg Donald Arseneau

53 \end{tabular}

KRATKY RADEK
HODNE DLOUHY RADEK
Donald Arseneau

Také navrhl TeSeni s pouzitim makra \newcolumntype z balicku array.

sa \newcolumntype{s}{@{}>{\hfilneg}r}
55 \noindent

s6 \begin{tabular}{s}

s7 KRATKY RADEK \\

ss HODNE DLOUHY RADEK \\

50 Donald Arseneau

s0 \end{tabular}

KRATKY RADEK
HODNE DLOUHY RADEK
Donald Arseneau

Dalsi feSeni poslal Enrico Gregorio [7]. Definuje prostiedi stretchcenter,
které je podobné prostiedi center a které se pouziva stejné.

61 \newenvironment{stretchcenter}
6z {$$\let\\\cr\vbox\bgroup\ialign\bgroup

4Prosttedi tabular k zarovnani doprava interné vlozi zleva mezeru Opt plus 1fil. P¥ikaz
\hfilneg vlozi mezeru Opt plus -1fil. Tyto dvé mezery vedle sebe v souctu daji mezeru
velikosti Opt, coz znamend, Ze text ve sloupci bude roztazeny az k levému okraji sloupce.
(pozn. prekl.)
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63 \unskip##\unskip\cr}
62 {\crcr\egroup\egroup$$}
65 \begin{stretchcenter}

oo KRATKY RADEK \\

o7 HODNE DLOUHY RADEK \\

6s Enrico Gregorio

6o \end{stretchcenter}

KRATKY ~ RADEK
HODNE DLOUHY RADEK
Enrico Gregorio

Dan Luecking [8] poslal dvé feseni. V prvnim feSeni jednoduse zméfi nejdelsi
fadek a ostatni Fadky vlozi do boxti namérené siiky.’

70 \newlength\maxsirka

71 \settowidth{\maxsirka}{HODNE DLOUHY RADEK}

72 \noindent\makebox [\maxsirka] [s]{KRATKY RADEK}\par
73 \noindent\mbox{HODNE DLOUHY RADEK}\par

72 \noindent\makebox [\maxsirka] [s]{Dan Lueckingl}\par

KRATKY ~ RADEK
HODNE DLOUHY RADEK
Dan Luecking

Toto byla také moje prvni myslenka, jak vyfesit ptivodni problém Brada
Coopera. Nicméneé to vyzaduje rucni praci navic.

Druhé feseni Dana Lueckinga elegantné vyuzilo pfimo primitivni prikaz TEXu
\halign.

75 \halign{#\cr

76 KRATKY RADEK\cr

7» HODNE DLOUHY RADEK\cr
7s Dan Luecking\cr}

KRATKY ~ RADEK
HODNE DLOUHY RADEK
Dan Luecking

Pokud chceme, aby reseni bylo odsazeno od okraje, mizeme pouzit horizontalni
mezeru primo ve formatu sloupce tabulky.

5Pfi uvedeném FeSeni se pravdépodobné vypise varovani o podteceném boxu. Toto varovani je
mozné potlacit napriiklad nastavenim \hbadness=10000, pricemz doporucuji takovéto potlacovani
délat vzdy lokdlné. (pozn. prekl.)
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79 \halign{\qquad#\cr

so KRATKY RADEK\cr

s1 HODNE DLOUHY RADEK\cr
s2 Dan Luecking\cr}

KRATKY ~ RADEK
HODNE DLOUHY RADEK
Dan Luecking

Prikaz \halign a makro \ialign, které pouzili Dan a Enrico, jsou obvykle
pred ETEXovymi uzivateli skryty. Jadro IXTEXu je vsak hojné pouziva pri defino-
vani raznych prostredi, naptiklad tabular.
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Summary

This paper shows possibilities in I TEX to repeat text of numbered environments,
including repetition of the numbering. The paper also shows how to align a text
into a rectangle.

Key words: ETEX, repetition, \newtheorem, text alignment, tabular
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