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XowpeTiopog tov xaunynt Knuth

Donald E. KNUTH

Stanford University
Computer Science Department - Gates 4B
Stanford, CA 94305-9045, H.II.A

Greetings to the people who can pronounce TEX better than anyone else in
the world!

When I visited your country in 1985, Melina Mercury granted me the honor
of being able to deliver a lecture in the ancient theater of Epidaurus. At that
time I spoke about how my “practical” work on TEX and METAFONT has had
a significant payoff also in the “theoretical” work I do in computer science and
mathematics. A Greek translation of that lecture was published in MaOnuazixr
Emideddpnon, tedyoc 30 (1986), 3-15.

Perhaps I should apologize to you for playing tricks with your letter. If you
look closely at the Computer Modern programs for lowercase mathematical
Greek, you will see that I used the number .5772156649 twice in the construction
of v, and 3.14159 twice in the construction of 7!.

Nothing makes me happier than to see fine typesetting being done with
TEX in all parts of the world. GO FORTH now and create masterpiece of téyvn!

Sincerely,

Donald E. Knuth
Professor

I yvEx:0 npdhTog apiude elvar mpocéyyion tne otadepdc v tou Euler, evd o deltepoc
TOU YVWOoToU Wog aptduol .
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11&¢ petagealeton 1 AEET ligature ota
EAnwind;

"H aAadsg:

‘H mepunételo waic petdppaonc

Anurteloc ‘A, ®ukinmou

Kdrw Iatléa
385 00 Bdlog

«'H petdppaon dev elvan ebxoho mpdyualy, Od Enpene v& pod mel xdmolog mply
dnogacion va xotamoaotd wall te. “Opwe dev wob eine xavévac xdt tétolo.
“Etol, Balovtag Eva otolynua ye tov EauTtéd pou, Eextvnoa, xdnou mpog o Téhog
ol 1993 1| tlc dpyec ol 1994, v& petapedln 1o éyyelpidio tob Michael Doob
Mia eUkoAn eioaywyn otd TEX (010 npwtdtuno: A Gentle Introduction to TEX),
T 6TOlo xUXAOPOEOTUGE TOTE %ol EE0XONOVVEL V& XUXNOPOPREL Xol GHUERN UECK
o0 Internet.

Try déa tfic yetdppaone tob éyyepdiov tol Michael Doob yob thyv €dwoe
dxovoiwe 6 Idvvne Xapardunoue. Ilpog 10 péoo tob 1993 — &av Yupdyon
xahd — o Xapahdunouc wol elye dooel mpdofaon o ula Hhextpovixy) Aota
drknroypaplog 6mou & wéln ulag ouddac TEXwitév ye 10 dvopa TWGMLC
(Technical Working Group on Multi-Lingual Coordination) culntobcav v
dnuiovpyia Evog nohbyhwooou TEX/ITEX. ¢ xdmoto dnd o unvipetd tov, 6
Xapohdunoug €lye Tovioel THv avdyxn dnuiovpylag 7} UETAPEAONEC HAEXTEOVIXESY
ey yepdiwy 1ol TEX xol 1ot BTEX ot didpopec Yhooeg & onola V& Siavéuovon
Bwpedy. (¢ TAéov xatdAAnho Hhextpovixo Eyyelpldio 1ol TEX, o0 Xapahdumoug
elye brodel€et abto T0U M. Doob.

"Adelo Bev (o dno xoavévay. Emniéov dev elna xouPévta ot xoavévay yid
v mpddeor] You va petapedon To Eyyepidio Tod M. Doob. "Hideho v Soxi-
Hdow Tlc SUVAUELS wou, Vi BE peypl mol unopoloay va gudcouv ol ixavdtnTég
pou xal molég elvon ol aduvauieg pou otd mayvidl Tiic dxpoPaciag dvdueoa o€
dVo YABooeg. Edv td xatdpepva, G €dtvar THY HETAPEAOT OTO XOWVO UECE TOU
Internet- édv 10 o)€d16 wou drotiyouve, noldg Yo Evoyrobvtay Ep’ boov BeV elya
Unooyelel tinota ot xavévay;
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Hexivnoa Ty yetdppoor tOvV B0 xoupd mob tekeiwvo xal THV ddoxTopxt
dlatpPn wou. Tl va npogiddow 6 duolpog; Elya xol tov Xtpatd mob e xaholoe
V& mopovotacdds 0tod téhoc Tob Maptiov 1994. TTépacay dheg adtéc ol undpec —
%ol UEPLXES BAAEC TILO TPOCWTIXES — Xol TeAxd, TOV Mduo 1ol 1997, dniadt tela
yeovio ueta to Eexivnua, xatdpdwon vi Bdiw otolg xouPouc 1ol CTAN v
T T Exdoon Tiic peTdgpacng, Thy O’ dpriuoy 0,992. "Extote, f uetdppaot Tob
ey yeiptdiov Tob Michael Doob oté Néa "EAAnvixd €xet xuxhogoprioel & 8Aheg EEL
Exdooelg U Uixpeg Behtiwdoelg ano v wla oty dAAN. "H mo npdogatn Exdoon
pépeL Tov dprduo 0,998 xol xuxhopdenoe thv 277 Toukiov 1998. Edeimioté meox
plo Nuépa B xotopdmon va Bydhe xol v éxdoon b’ derduov 1!

ITépay Gmod T& TEOCWTIXY TPEYAUATA, Ol TEAXTIXES DUOXOAIES TOU Ely ol VO dv-
Tuetonion oThy Yetdgpaon doyloay PE TNV EMAOYYN TV Yeopuatooeipdy. Ol
yeoppotooepes ot I'dvvn Mooy oBdxn xal 16 maxéto tou greektex dmoxAel-
ounxay quécne, ETEdN 0V eivan idlaltepa ebypnota mapd wévov ot UToAOYLOTES
oL Aettovpyoly e 1o moahto cVotnuo MS-DOS. Xuvende, Yo Adyoug ebxohi-
og petopopdc Tfic Yetdppoaonc dno €vo AELToupyYixd cUCTNUO ot JANO, Empene
Vi EmAEEw dvdueoa oTlg yeaupatooelpec rgr tob Idvvn Xapahdumoug 1) Tic
yooppatooees kd 1o Kwotfi T. Apulhepdxrn (Stav Eexivnoo thy petdgpoon,
ol ypoppatooelpes cb tol Claudio Beccari 8ev elyoav eugovioel dxdun). Ené-
he€o TeEMxd Tic BeUTEPEC MLAC ol ATOTENODY UEPOg EVOC TLO OAOXATEWUEUEVOU
nax€tou pg poxpoeviohéc, 1ol GREEKTEX. "ANwote, 1) uévn gupavie dlapopd
HETOED TEV YRoUUaTOoELpGSY rgr xal kd ival 1 xwdixonolnor tfig neptontwuévng:
oY e Tepintwon 6 yeotne Balel 6TOV xS Tov 1O Too = yid va AdPel
THY TEPLOTWPEVT), EVE oIV devtepn Bdlet T0 cbuBolo tfic teplonwuévne ~. "Etot,
€av xdmolog VEAeL Vo GANAEEL Tic EAANVIXES YOOUUATOCELRES THiC UETApPEOoNS ATtd
kd o¢ rgr, dev Eyel Topd V&t GAAGEEL GTOV XWOXA Td OVOPAUTA TEV YPOUUOTOOEL-
pGv otic £vtortc \font xal V& dvtixataoTAcEL Tic TEpLoTWPEVES Ue TO Toov (ué
TPocOoYN BUWS, YTl OE EAGYIOTEC TEQINTAOELS 1) TEQLOTWUEVY ~ €lte dmoTelel
uépog tfic €vtohiic \catcode, €lte ypenowwonoleitoan ¢ cOUBOAO—EVTOAT HE TNV
gvvola adLEoTaoTOU XEVOD BlasTAATOC o8 Sy YAXO XelUEvo).

"Eyovtac émiéZel ypapuatooeipés 10U K. Apuliepdxrn, 16 énduevo dihnu-
ud pou oy €dv V& Empene VA YENOLLOTOLROW X0l TO GYETIXO EAANVIXO dpyElo
popofic (pépua) .fmt tob GREEKTEX v va dnogiyw npoBifuoata culho-
Biopol tol EAAnvixol xeévou. Anogdolon v& uny xdve xdtl tétolo, Gote 1
HETAPEICT) VO NV TEpLEYEL EVTOAES dmoxheloTixég Tol maxétou GREEKTEX nob
va teptop{louv Ty petaopd tiic petdppaonc. "Etot, 1) énelepyooia 1ol dpyelou
gentl-gr.tex nol mepléyel OAOV TOV XOONO—XEUEVO TTiC UETAPEAUOTC THOUUEVEL
anhyy. "E¢@’ écov hoinov brdpyouy ta doyela 6V EAANVIXEY Yeaupatooelody kd
oty teheutaio Toug Exdoon (4.0a) , dexel Vi Extehéooupe THY TopaxdTte EVIONT
OTNY Yo EVTIOA&Y Tol Aettoupyixol cuothiuatog:
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tex gentl-gr

Bealwe, o8 moAld onueior ToD xddxa, Yid V& dnogpliyw Tl EVoyAnTxeg EEyeL-
Aec Gpddec (overfull boxes), ypewdonxe v Bondfiow 10 TEX otdv culhofioud
ondlovtac peydhes Méeig ot cuhhaféc. Ia mapdderyyor, dvtl

stoiqeiojeto”ume
Yeetdodnxe vo ypddhw
stoi\-geio\-je\-to~u\-me

AVto 10 pdhhov Enmduvo Yeddiuo ol xddxa fitay EmBEBANPEVO TEoXEWWEVOU
Vo EmTOYw THY UEYIOTN BuvaTdTNTO LETAUPORdC TOU xOBXa—xeWWévou Tfig ueTd-
peaone o€ 6ha t& mdavd cvotuata TEX.

Mio &A1 peydhn Suoxolia mob cuvdvnoo fitay f drnédoorn TEXvix&v Spwv
ano t& AyyAwd otd "ErAnvixd. I16¢ Aoinov va drodidetar owotd otd "ErAnvixd
6 6poc ligature; IIoAb yproweg dnodelydnxov Aiyec yvdoeg ‘EAnvixfic Turo-
yeapixiic ‘Opohoylac mob elya dnoxouioet dtov, onoudactie othy Adiva, elya
gpyoolel G Soplnthe ot &va EmoTnuovixd meplodnd. Aév fitav Sune dpxe-
teg adTEC ol yvhoeg. ‘O bpog ligature pol Atav mavteAdc dyvwotog péypel vo
Goyion vd doyorobuo e 1o TEX (xad vopile 6t napapével énione &yvootog
oT0UC EplocdTEROLE EAANVES TUTOYEAPOUC, Wdic xal Bev dvTipetwnilouy cuyvd
ouvduaopole yYeoppdtwy énwe fh 1 ). Xeewdodnxe vé xatopidye ot EXAvixd
Bl nept Tumoypagplac (.., oto PBiio I'd Try Tumoypagikn deovtodoyia 100
Nixov E. 3088, Exd6ceic Gutenberg, Adivo 1992, ISBN 960-01-0340-2), ota
ENVIXE eVOL Eunopdy Enelepyaotdy xewévou (m.y., MS-Word), ot ¢ilouc
xoll YVwotoUe (Tpoopdtwe xol oThyv Ahextpovixt Mota eft ol Lulhéyou ‘EAAA-
vov ®ihwv tob TEX), xoi otov npocwnixd adtooyedoopd. Avtooyedidlovtag,
anédwoa t1oLg 6poug ol TEX control word ol control symbol bg Aéén édéyyov
xal oUpforo éléyyou dvuiotolywe. Agv énélela TOV Gpo értodn, yiatl 6 Spog
a0To¢ bvan Yoy o meploplopévog xol BEV xohlmTeL BAN THV EVVOLONOYLXT
onpaoto ol control word xal tob control symbol. "Enlong avtooyedidlovtog
anédwoa tov 6po ligature G¢ moAAamAd oToweio V) olvleto oroyeio. Apyodtepa,
elda 61O EMANVIXO YAwoodpet Tol tépou tiic "EAAnvixiic ‘Etapeiac Tunoypoapuxdsv
Yrouwgelwv Greek Letters: from Tablets to Pizels [Michael S. Macrakis (editor),
Oak Knoll Press, New Castle (Delaware, USA) 1996, ISBN 1-884718-27-2] tov
6po ligature vo yetagedleton O¢ ovrdeauog. “Oung ) AEN ovrdeouog tanpldlel
xaAOTERA OTOV GpO tie, SNAUDT, 0TO ABLEXOTTO XeEVO BldoTnua Tol OplleTtan Ye Tig
axodhoudeg mpwtodYOVES EVvioleg Tob TEX:



6 Anunipiog A. $iditmov

\def\nobreakspace{\penalty10000\ }

[X70 plain TEX tob Knuth yi& dyyhxo xelyevo, 16 oduPolo tiic nepionwpévne
~ Gmotehel Evepyod yopaxthpa (active character) mob yenowwonoteiton g oOvde-
opoc.]

“Evo dxoun npdBAnua mob ypeeidolnxe v dvtigetonion ftav 1 EAAewdrn dnod
10 mpwtéTUTo EYYElpiou 00 Michael Doob xdnowou xewévou oL va dvapépe-
o 6TV otouyetoVestior EAANVIXOD xewévou. T'd Tov Adyo aivtd, npdcieca GtV
HETAPEaCT) EVa ETUTAEOY XEPIAOLO YL TNV OTOLYELOVEGIA EAANVIXEY HEWEVODY UE
tlg yeaupatooepec o0 K. Apuldepdnm 1) e 10 ého noxéto GREEKTEX. O
AOYOC Y& TOV 6Tolo Bev dvapépinxa oty EAANVIXT EmhoyT) ToU babel fitav 7
avunapEla avtfic tfic émhoytic étav npwtofexivnoa TV UeTdPpaoT). LTdY0C Uou
elvon o€ xdmota Enduevn Exdoon Tiic UETAPpaoNS V& XUAUPw odTHY THY TopdA-
hewdn.

Ity Yéow v yetdgpaon ot xuxhogopia, N teheuTtolor dnopla You elye va
XAVEL PE TO CUYYEAPXS Bixan@paTa, TO YVvwoTo copyright. ‘O Doob dev dvapépet
tinota nepl copyright oto mpwtéTUTo. “Oune 6 1Blog Exel xuxhogpoprioel xol Eva
oyedov dpoto BiBMo (Michael Doob, TpX Starting from One, Springer—Verlag,
New York, ISBN 3-540-56441-1 1) 0-387-56441-1). T'i& thv dmoguy? Onotwvdni-
ToTe TAPEENYHOEWY, PpOVTIoN V& ENDw GE ETOPT| UE TOV GUYYPUPEN Xl V& AdBw
TV dBeld Tou Y& TV Bwpedy xuxhogopla Thic Yetdppaonc wéow tol Internet.
Me v Bordewa Evoc Eumeipou xadnynth, tod William M. Williams tob xo-
vodol Iavemotnuiov McGill, cuvétaga xal €va chvtouo xelyevo nob uniixe
oTlc npdteg oelldec Tiic peTdppaone xal o 6notlo xadop(lel Lo Tolég cuvifixec
emtpémeton 1) EAelepn dvamapoywyT) Thg HETAPpACTC.

IIiotebe 6Tt adth TV oTiyun 1 uetdpeacn tod nAexteovixob Eyyelpdlov tol
Michael Doob yi& 10 TEX — &tol énwe xuxhopopel — eivor TAeNng, Eote i av
0ev ouumeplaufdvel xdmoleg Thnpogoplec yid THY EAANVIXT EmAoyT) To0 babel.
‘Onolocdnrote unopel €nlong ebXOAo VO THY TEOCUPUDGCEL GTIC BIXEC TOU AmMoUTH-
oelg xol ouoTAUATA (BLaPOPETIXES ENANVIXES YRUUUUTOCELRES X0l UUXPOEVTONES).
“Not600 018 YEANOVTING poU oy Edla cuunept opfdveTon xal f xuxhogoplo ot Bi-
Bhio tfic yetdppaone tob TEX Starting from One, nol, énwe mpoavapépdnxe,
€yeL ypogel énlong dno tov Michael Doob.

KXetvovtog €tobtn v dvagopd othv ElkoAn eioaywyn oto TEX, & fdeho va
ebyaptoThow Tov I'dvvn Xapohdumoug yid thy Euueon idéa Thig YeTtdppaong, TOV
Michael Doob yi& v xahwoivr tou va uot émtpédel thv Eleliepn xuxhogopio
tfic uetdppoaons péow tod Internet, tov Kwoty T. Apulhepdnn yid tic yoou-
HATOCELRES IOV YpMoudonolnoa oThy YeTdppacy), 1oV AndécToho XupbTouho Yid
tlg Slopidoeic Tou, xol tov xodnynt William M. Williams yid thv Bordeid tou
OYETIXA UE TIC OLYYPAUPLXES Xal UETAPEAoTIXES EVTUVES Xl Bixandpato. Xwple
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TNV CLYBEOUN AVTEY TEBY YVKOOTEY Xal GlAwY lowg Vo Unv Ta Elyo XaTaQEREL TOTE
OTO UETAPEOOTING XOUUWUATE LoL!

YHMEIOsH: To €yyepidio tob Michael Doob Mia e€lkoAn eioaywr) otd TEX ot petdgpoon A.
A, ®ulinnou 94 to Beeite otole xéuBouc toh CTAN ftp.dante.de xal ftp.tex.ac.uk, oTOV
xatdhoyo: tex-achive/help/greek/gentl-gr. "Eniong 9& 1o Becite otov x6ufo toh *edpT*

obelix.ee.duth.gr ot0v xatdhoyo: pub/TeXDocs.
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Ewooywyr oto PICTEX: Mépoc mpdyto

Anéotolog Yupbdmovhog

28ns Oxtwfpiov 366
671 00 Zdvin

1. Ewaywyn

To PICTEX etvon plot cuhhoyn and pakpoevtodés tou TEX e tig onoleg xd-
ToL0¢ YEHoTNG Tou Umopel var To xadodnyrioel va dnpLoupYoeL SUOPPES ELXOVES
O TUAUOTA TV XEWEVLY oy etowdlel. Ot eixdveg autée dev pmopel va elvon
TOADOTAOXOL TELODLAOTOTO CYAUATA, AAAS OAS OYRUOTA KoL YEAPAUUT Tou Ef-
doug mou tapovatdlovtal oe pordnuotd xelyeva. To Baoxd yapoxtneiotixnd Tou
PICTEX elvou 611 Yewpel nwg ta oyfuota anotehobvton and onueio xat Yooués.
Auté Spwe €xel w¢ anoTéAECUO oA oY AT VoL amonto0Y TOAD VAT GhAd Xait
ApxETO YPOVO Yia Vo oyedLaoToly, ToUAdyloTov tohawdtepa. Tlapdbho autd elvon
éva yproto epyaheio yia énoto emuuel va pTidel ebxola xan Ypryopa Xdmolo

oY AL
To PICIEX uropel va yenowonomndel oe cuvbiaoud ye to plain TEX ohhd

xou e o BTREX. Av mpotewdte va to yenowonowoete ye to plain TEX, téte
Bo mpénel va BAAeTE TNV TaEUXdTEL EVTOM XdTOL GTNV dpy 1) Tou apyelou cag:

\input pictex

Av bpwc mpoTEWdTE Vo TO YeNoWonoloeTe o cuvduaoud ue to BIEX, téte
070 Yo MEénel Vo BAAETE GTO TPOAOYO TOU MBI TIC TUPAUXATL EVIONEC:

\input{prepictex.tex}
\input{pictex.tex}
\input{postpictex.tex}

Emniéov, enedr) to PICTEX yenowomnoiel tov makid tpdno emhoyhc yeouuoto-
CELPWY, TEETEL TPV UG TIC TPONYOUUEVES EVTIOAES Va YRAPETE Xou TNV Topodte
EVTOMY:

\font\fiverm=cmr5

Télog, Vo mpénel vo onuewdoovpe 61t 1o P[CIEX oyedidotnxe and tov
Michael J. Wichura ot dexotioa Tou 1980.
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2. To obotnua cuvtetayyevwy tou PICTEX

INa to PICTEX xéde oyfuo elvon wa eicdrva (picture, otnv opoloyio tou
ovothpatog). ‘Etot dtav ¥éhoupe va oyedidooupe xdtt, Eextvdue pe tnv EVIONY
\beginpicture, acyétwe Touv av douieboupe pe to plain TEX A to BTEX, evo
7 evtohn} \endpicture opodetel T0 TéhoC TOU CYNUATOC.

Kéde oyfua tonodethton o’ éva xadoplouévo ovotnua afdvwy ye tny eViohy

\setcoordinatesystem units <x-povdba, y-povdda>
point at zouvtét. yYyouvTét.

‘Otay Bdcoupe TNy eVIoAr) auty| petd v \beginpicture autd onuoivel 6Tt 10
CUCTNHUA CUVTETAYUEVWY AQOEd HOVO TNV Topolod EXOVA, JANODS apopd OAeg
¢ emouevee. H nopduetpog units avagépeton oto mpoypatixd urxog mou Yo
avTIoToLYEL 1) LOVADdA UAXoUS NG EmOVOS, T000 optllovTia ahhd xat xddeto. Av
napaielpoupe Ty nopdueteo autd, to PICTEX dewpel 6Tl oL yovdde etvon 1 pt.
H mopduetpoc point at xadopllel tn Véon evic apyinod onueiov avagpopds. Av
v mopodelhouye, toHte auTh TawtileTon Ue THY apy M TV aévev. o topdderyua
7 EVIOAY

\setcoordinatesystem units <.5in,.25in> point at 1.5 -2

oNpLoueYel €vol GUGTNU CUVTETAYUEVLY OTWE UTH TOU TORUXATL OYAUAUTOS

-2+ X« Xnuelo avapopds

eved tomoletel xou To apyxd onpelo avagopds oty Véon (1.5, —-2). AZ(-
(et va onuewdoouvpe Ot xdde @opd mou to TEX extelel uia evioAy
\setcoordinatesystem, Snuiovpyel ecwtepind €va GUAO YoETIo) PE BlUoTAoELS
1097,28 cm x 1097, 28 cm.
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3. Tomnovétnon xeevou oe oyHuaTa

‘Onowog elvan e€ovwpévog pe v yeron tou nepBdAlovioc picture tou
ETEX, aogorde Yo yvopilel 6t unopolye vo tonodeticoupe o onolodnnote
onpeto tou oYHUaToc yac e v evioh) \put xdnoto xelyevo ¥ oyfua. Avti-
ooty eviohn dadétel xou to PICTEX, 1 oOvtagn tne onoloc galveton mapaxdte:

\put {keiuevo} [0 04] at z-ouviéT. y-ouVTET.

To amotéeheopa g eviohnc elvon 1 Tomovétnon Tou xewévou oty Véom
(z-ovvtét. , y-ouvvtér. ). Enedn, uc yvwotd to TEX yewpileton mhaiota (¥ xou-
T1d), ot xot’ emAoYn TopdueTpol [050,] xadopilouv tn Véon tou xewévou oTo
mhaioto. Ot Buvatée TS TwV TopaéTewY Xl 1) avToToly N AELTOVEYIXOTNTA TWV
(olvetol 0TOV ToEAXdTw Tivoa:

IMopdpetpog  Acttouvpyxdtnta

1 ApLOTERS AXEO
r 8eL6 dxpo
t Tave Gxpo
B Yoo Bdone
b AT AXPO

Av napaielpoupe TNV TUpdUETEO 0, EYOUUE XEVTRAPLOUA 0pWLOVTIO, EVE OV TTa-

pokelhouye Ty napdueteo oy Eyoupe xdleto xevipdplopa. H eviolr 8éyeton xou
éva emimhéov ot emhoyn dplopa to omolo xadopilel Ty optldvtio xou xddetn
petdeon touv mhauciov and tnv Yé€on mou Yo miyawve aAiide. To véo autd bpt-
opa pratvel axp3oe mpv and To onueio TomodETnong Tou XelWévou ol TavTo

avépeoa and to cOPBoA < xan >. o topddelypa 1 AEEN kellievo Tou TaPAUU T

oyfpatoc Tonodetidnxe oto onueio (2,2),

Kelpevo

eved yior Ty tomodétnon tne wadeng xou tng Yxpellag xouxidug yenoldonoticoue
TG TOPOXATL EVIOAEG avTloTOLY O

\put {\Large\textbullet} [rt] <-10pt,Opt> at 2 2
\put {\Large\graybullet} [rt] at 2 2
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omou \graybullet wa Suad pog eviohy mou dnwovpeyel Tnv yxpeilo xoux(da.

Y7 apxetéc nepintwoelc Yo VéAoue vor unopolue Ye Piol EVIOAT va Tonodet-
GOUUE TOAAG avTEYPaPa XATOLOL XEWWEVOU GE OIS SLopopeTind onueta. Anhady,
avtl va ypdpouue TOMES Qopég TNV evTohy \put, anhd va Ypdpouye pio véo ev-
Toh”) xan Ta onelo oto onolo Yo tonodetndel o xelpevo. Mo tétola evTohy efvou
7 \multiput n onola cuvtdooetal 6mwe xou 1 \put pe 800 uixpés dlagopéc:

1. To onuela onueidvovton we Levyn, dnA. 3 4 5 6 7 8, evdd ndvta 6TO Té-
hoc¢ Vo mpénet va pnatvel To cbuforo / xou

2. Mnopolue vo oNpeLdvoude opddes onpeleyv ta omola anéyouy UETUE) TwY
wa xardopiopévn andotaot. ‘Etol 1 eviohy

\multiput {.} at 0 0 *10 .2 .2/
avtioTolyel oTiC EVIOAES

\put {.} at 0 O
\put {.} at .2 .2
\put {.} at .4 .4

ouvohixd 10 popég

\put {..} at 2 2

Anhod¥y, 1 napéuetpog *ndrdy €yel T0 CUVOUAOUEVO ATOTEAECUA TWV TORUXATRD
EVTOADV:

T =ux+dr
y=y+dy
\put {.} at x y

Ta oyfuata mou axohovBolV CYEBEGTNXAY YENOWOTOLOVTNSC TNV EVIOMY
\multiput:

(2,2)

0.0
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Do mopdidetypa 1o aploTepd oy OYEBLATTNXE UE TIC TUPUXATE EVTIOAES

\setcoordinatesystem units <.25cm, .25cm>
\multiput {.} at
00 *10 .2 .2 %10 .1 -.3 %10 -.3 .1/

(Qc doxnon unopeite va npootadficete vo torodetioete Tic ETXETES TOV Gy Ao
10¢.)

Av éyete xdmolo mpdYPOUUA TOU TORJYEL TIC CUVTETAYUEVES TV ONUElwY
xdmolou oyfuatog, Unopeite va anodnxedoete to onuelo oe xdmolo apyeio xau
on cuvéyela va yenowonojoete 1o PICTEX vyia tov oyedlaoud tou oyfuatoq.
H payixn) evioly) mou avohaufdver to dVoxolo autd €pyo elvon 1 \multiput,
omou avti yia onpeio Bdlouye to dvoua evde apyeiov mou mepéyel To oNuEla.
To évopa to apyelou Go Teénel vor unalvel o€ oy YA ELoaywYLXd, T.Y.:

\multiput {.} at "\data.file"

H duvatdmnta auty) unogel, yio topddelyua, va yenotporotndel yio tov oyedio-

opé fractal pe to PICTEX. (Zo Birio BIEX! tou ouyypagéa tou mapbdvtog
UTdEYEL Vol TETOLO ToEABELYpa xS xan eva Ttedypopua oe Perl mou mapdyet

o onpela.)

Onwe 1o BTEX mapéyet v eviolr) \shortstack, étol xou to PICTEX na-
péxel v evioh) \stack {katdAoyosl}, énou o xoutdhoyoc elvon pio oelpd amd
yeduuato ¥y Aé€eic mou ywellovton e xépa. Av Héhouye 1 andotoon HeToEl TwV
YootV / MEewv Vo elvan dlapopetind| and auty Tou npoboroyilel to PICTEX,
té1e BACovpe TNV TN NG TELY Ao TOV XUTAAOYO OTWE QUVETOL ToEOXAT:

\stack <urikos{> kazdAoyog}

Emnhéov, av 9éhouye ta ypdpporo/ el va otolyilovian ota dedLd A apiotepd,
T6TE TO INADOVOLPE AUTO WS eENG:

\stack [6] {katdroyos}

6mou & eivan eite To ypduya 1 (oTolyion ota aplotepd), elte To ypdua r (oTolyion
oto deudt). Téhog, unopeite v ypnotponotitan Ty evtohr] \shortstack xo o

1 Exdéoeic Iapatnpntig, Ococoalovixn 1998.
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xelyeva, apxel vo uny Eeyvite vo Bdleton to cUYBoNO / auécwe UETA TNV EVTOAT,
%ABETIA

A
A
A

.y, n Aéén AMEPIKH 8npiovpyfdnxe pe tny mopxdtw eviohs:

\stack [1] {EABETIA,A,A,A,A,AMEPIKH} \

Extoc and héeig o ypduporta unopolue va TonoeToUUE Xal OAOXANPES TPO-
tdoelg ulo Tdve oty GAAN. Autd duwe dev yiveton e tnv eviohn \stack ohhd
pe dVo dAAec evioréc: tnv evtohn \lines xou v evtoAr] \Lines. Ko ol 600
evtohéc malpvouy Tig (Blec mopopéteoug Ye TNy evTohy) \stack, pe tr dlapopd ot
ot npotdoeic ywpllovton yetol Twyv pe v eviohf \cr. Emniéov, ou Shvo evto-
Aéc Blagépeuv oto 6t 1 \lines tonodetel TNy teheuTalol Yoouuy otV Yeouun
Bdong, eved n eviohy) \Lines tonodetel v mpddtn yeouuy ot yeauur Bdong.
(Aoxpdote pévol oag TIC JUVATHTNTES TWY VEWV EVIOAOV!)

4. Yyedloopog a&ovey

Yy evotnra autr) o pdiouue toug TpdTOLC UE TOUC 0ToloUE UTOPOUUE VL
oyeddlovye toug d€oveg oe wia ypaph mopdotac. e duwe and autd Vu
TeEmeL vor Wddouue TNy yenon e eviodrc \setplotarea, pye tnv onolo xado-
pllovye 10 Yo mou xatohauBdvel N yooapix wog togdotact. H obvtagn tne
EVIOAAC PalveTal TapaxdTw:

\setplotarea x from z; to z2, y from y; to ys

H 8e onuooia tne elvon étL 10 oyfua pag Ya extivetar opllévtia and 10 T WG
10 T2 xo x&leta and 10 Y1 WS T0 Y2. ‘Etol 1 eviodn

\setplotarea x from O to 100 , y from -50 to 100

xadopilel 6t 0 opilévtiog d€ovag VYa Eexwvdel and to 0 xon Yo pTdvel wg to 100,
eve o xddetog Yo Eexwvdel and to —50 xan Fo pTdver uéyet to 100.

O oyedoopdc Twv a&dvey evie oyfuatoc tou PICTEX yivetou ye tnv eviolr
\axis 7 omnola elvou 1 mo noAUmhoxn evtorr; Tou PICTEX. Alvovtoc mopoxdte
oplopéva mapadelypata, Yo e&nyfoouvye Tov TpoTo Yerone e xadde xou TiC
BLdpopEC TUPAUETEOUC oL BEYETAL 1) EVTOAY. A¢ Bolue d0o anAd napadelyuorta
XEHoNS TS EVIOANE xoddC X0 TOV XMBLXA TOU ToL ToEAYEL.
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TTANQ
A
P
5
T %1&
E
P
A
KATQ

To apiotepd oAU TUPAYETAL UE TOV TOEAUXATE XMBLXAL:

\setplotarea x from O to 100, y from O to 100
\axis top label {IIANQ} /

\axis bottom label {KATQ} /

\axis left label {\stack{A,P,I,X,T,E,P,A}} /
\axis right label {\lines{AE- \cr ZIA\cr}} /

INo xdde oyfuo umopolue va oyedldoovpe Téooepelc JEOVES, €val dpLoTER
(Left), éva 8l (right), éva mdve (top) xon éva xdtw (bottom). Apa Bd-
Covtog opéowe petd v eviohy \axis v Aé&n mou xadopiler tn Véon Tou
d&ova, oyedidaletar o dEovag oty avdroyn Yéon. H napduetpoc label xodopi-
Cel v etixéta Tou d€ova, To de xeluevo, To omolo unopel va elvon anhé xelyevo,
oElPd Onb YPUUUES, X.TA., Umaivel auéone YeTd o’ dyxiotea. To 8e&id oyrua

ONULOVPYEL O TOEUXHATE HODLXAC:

\setplotarea x from O to 100, y from O to 100
\axis top shiftedto x=50 /
\axis right shiftedto y=50 /

To evblagpépov onuelo €8¢ elvon OTL UTOPOUUE VO UETOXIVACOUUE XATOLO
d€ova, méve-xdtw 1 dedid-aplotepd avdhoya tne Véone tou. H mapduetpoc
shiftedto x=X petoxwel éva oplldvtio d€ova xotd X povddes, evdd 1 mapd-
petpog shiftedto y=Y éva xddeto d€ova xatd Y povddec. Puoind emitpérovion
XolL PVNTIXES TIWES, oL oTtoleg €Youv To avauevouevo anotéhecpa. Ag dolue éva
oaxOuUn EVOLAPEEOY TORABELY AL
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‘Onwg yiveta xatavontoé 1o oyfue auto elvon nuidoyapiduixd, dnk. o évag dEovdg
tou elvar Aoyoprdude. Emimiéov oo oyfpa autd Bdloue xou optopévo onueld
(v ypoppée Yo whfooupe o embuevn evétnta). A Solpe OTWS TOV XA
TOU TAUPAYEL TO Oy QUTO:

\setcoordinatesystem units <2.5pt,30pt>
\setplotarea x from 0 to 100, y from O to 4.3
\axis left label {\stack{...}\
ticks logged numbered at 1 10 100 1000 10000 /
unlabeled short from 2 to 9 by 1

from 20 to 90 by 10

from 200 to 900 by 100

from 2000 to 9000 by 1000
at 20000 / /
\axis bottom label {...} /
ticks out withvalues 10 30 50 70 90 110
130 150 170 190 210 / short unlabeled quantity 11 /
\put {$\circ$} at 10 4
\put {$\circ$} at 50 2 \put {$\circ$} at 80 3
\put {$\circ$} at 90 2.5 \put {$\circ$} at 75 0.8
\put {$\circ$} at 35 1.5

Eneidr) o xddetog d€ovoag etvon Aoyoptduindg autd onuaivel 0Tt 1 Lovada urixoug
Yo Tpémnel va efvan peydhn. Autdc ebvon xar 0 Adyog yio Tov onolo BAETOVUE va
UTAPEL T600 PEYAAT Blapopd oTic BUo wovddeg. ‘Omwe PAénouue oTov aploTE-
pd GEova ypnowonolotue v AéEn logged yia va dnhdooupe oto PICTEX 6t
Yo TEETEL VoL YPNOWOTOACEL TNV ECKTERLXY) TOL POUTIVA UTOAOYIOUOD SEXABL-
%00 hoyopiduou. Enione, xadopilovue tic téooepeic Baoixée vrodaipéoers tou
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\axis top /

\axis bottom label {...} ticks
andacross unlabeled
from 0 to 300 by 30 /

\axis left label {\stack{...}}
ticks andacross unlabeled
from 0 to 150 by 15 /

KATQ \axis right /

>oEHM—=Te

Syfua 1: Iopdderypo oyedaouod a&dvwy.

G€ovar ahhd 1o TG EVOLIUETES, OL OTOlEC OUWE CNUELDVOVTAL UE WiXET] YROUUN
(rapduetpoc short). Eneds Sev déhovpe vo epgaviovton o eviidpesot aprdyol,
ohAG Y6VO oL UTOBLOLEETELS YPNOULOTOloUUE TNV Tapdueteo unlabeled. Me v
napdueteo at xoopilovpe Vv mapoanépa onueiwon oplopévev onuelwy. Ocov
apopd Tov xdtw dfova Tapatneolue GTL oL uodlatpéotls delyvouv Tpog tal €Ew
(rnapduetpoc out). Enione étt Pédloupe 11 ypoupollec oL onolec avTotolyoly
ot unodlanpéoelc Tou dev pouvovtal. Ilpocédte 6tav yenoilonolodue TNy napdye-
tpo withvalues opiloupe mou Yo unodve ot YpooUAES, aANd Tpénel TdvTa Vo
axoloulel 1 tapduetpoc quantity ye tov oxply) aprdud onuelowv. Xto oyfua 1
BAémoupe €va oxdurn napddelypo oyedloouol afovev. To napddelypo autd dei-
YVEL TN duvatdTNTa oY ESLUoUO Yeouu®Y xotd uixogs (1 UPog) twv aldvemyv. Av
Tpocé&eTe TOV x(OOLXA Yo SLATOTOCETE TNV YENoN TG THEAUETEOL andacross 1
omolo efvan uehYuvn Yol To amoTERECUN TNE XAUTA URHOE TwV aEOHVWVY TUNUUTO-
noinong.

Extéc and tic napapétpous mou LoAG teptypdopie U oLV oxdun peptxéc:

invisible Xprion e nopapétpou cuverdyeton 6,TL ot dEovec dev Va paivovran.

visible 'Eyel 1o axpiBog aviideto anotéheopa and Ty napduetpo invisible.
Iopdhewpn Tne, onuolvel TNy auTOUATY XeroT TNe.

length <..> Me tnv nopdueteo auth xordopilloUUE TO UAXOC TV UXEMY YEo-
pv. To urxog urolvel avdueoa oto < xat >.

width <..> Me v napduetpo auth xadopilouue T0 TAATOC TV UXEOY Y-
uv. To mhdtog unalvel avdpeoa oto < xat >.

ITpw xAeloouye tnv napovon evotnta aileL Vo avapépoupe 800 apxeTd Yprioles
evtoléc: Ty \plotheading xou tnv \grid {c} {r}. H mpdtn eviory| yenoipo-
noteltan vy Ty otolyeloesio Tne emxepaiidog evog oyUatog, To S bploud
Tou pnaivel oe dyxotpo. H deltepn eviohy) yenowonoteitar yior T dnuovpyio
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evoc mAéyuatog ¢ oty xan r yeouudv. Hpogavag to oyfua 1 Ya uropoldoe
v oyedlaotel euxohdtepa pe v evtodn \grid {10} {10}, yenowomnowdvtag
BéPana Tic (Bleg mapopéteoug oty EVIOAY| \setplotarea.

5. Dpoyuéc xou oy Uortal ToU ATOTEAOLVTOL A0 YRUUMUES

To ETEX, xou npogavae xot to TEX, unopel xou oyedidlet ypopuués optllov-
Tieg xou xddeteq. Xy evotntol auth Topouctdloupe TiC duvatdTnTeS OYEDLO-
OO0 YEOUU®Y, 0ARE XL oy NudTtwy Tou andptilovton and Ypouués, Tou TapéyEl
1o PICTEX. To mdyoq twv yeouuoy xadopileton and v Ty e petofAntic

\linethickness?.

Mio ypopuy) unopel unopel vo oyedlaoctel ue TNV EVIOAY
\putrule from z; y; to Z2 Y

omou T 1 %o Y1 xordopllouy To apyixd onuelo xaL ToL T XAk Y2 TO TEAS. Me
SAha Aoy M) ypopuy| Eexwvder and to onueilo (T1,y1) xou TEAELDOVEL 6TO onpelo
(x2,Y2). TMUEWOOTE OTL Ta &1 # T XL Y1 F Y, ONA. OL GPYINES KoL TEMXEC

ouvtetaypévee dev Ja mpénel va efvan (Bieg. ‘Btot yio mapdderyua o duvouitng .
onloveyinxe e Tov mapadTe xdBLa:

\setcoordinatesystem units <1ipt,1pt>
\putrule from O 0 to 0 15
\linethickness=6pt

\putrule from O O to 0 12

IpooéEte v yerion e eviolic \linethickness. Aelte axdun éva topddelypas:
o TapaxdTw Ydpakas:

Opt 100 pt 200 pt 300 pt

OYEBLACTNXE UE TOV TOPOXATL XWX

2 Mropeite va adrdEete v T e pe wia avddeon, n.y., n avddeon \linethickness=10pt
opllet 6L N Tipn g Vo elvar 10 pt.
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\setcoordinatesystem units <ipt,1pt>
\putrule from 0 0 to 300 O

\multiput {\beginpicture

\putrule from 0 O to O 18 \endpicture}
[t] at 0 O *3 100 O /

\multiput {\beginpicture

\putrule from 0 O to O 14 \endpicture}
[t] at 0 O *6 50 0 /

\multiput {\beginpicture

\putrule from 0 O to O 10 \endpicture}
[t] at 0 O *x30 10 O /

\multiput {\beginpicture

\putrule from O O to O 6 \endpicture}
[t] at 5 0 x29 10 O /

\put {$0\,\mathrm{pt}$} [t] at 0 -24
\put {$100\,\mathrm{pt}$} [t] at 100 -24
\put {$200\,\mathrm{pt}$} [t] at 200 -24
\put {$300\,\mathrm{pt}$} [t] at 300 -24

IMpooéEte v yeYion e eviorric \multiput ahAd xat TV yeYion eykiBwtiouévoy
€1IKOVWY.

Ext6c¢ dpwe and yeopués to PICTEX unopel ebxoha var oyedidlel xon napoh-
ANAOYpOUUO UE TNV EVTOAT|

\putrectangle corners at x; y; and T2 Yo

610V (21, Y1) OL CUVTETAYMEVES TNS VL OPLoTEPHC XOpLPAC ToU, EVE (T2, Y2)
Ol CUVTETAYUEVES TNS ATt de€lde mheupds Tou. Tor mapddetyuo to mapaxdte
TEUAANAGY PUUHLO:

(0,2) —

— (4,0)

OYEBLAGTNXE UE TOV TOPOXATE XEOLXL:

\setcoordinatesystem units <lcm,lcm>
\putrectangle corners at 0 2 and 4 0
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Q¢ doxnon doxydote vo tonodethoete Tic xouxidec (o) oto mhaioio Tov ToEd-
YOULV OL TEONYOUNEVES 8V0 EVTOAEG.

H evtoly
\putbar breadth <B> T, Yo tO Ty Yo
oyedldlel €va opoydvio 10 omolo €xel wg XEVTEo AMEVAVTL TAEVEWY Urxoug B
o onuela (o, Ya) xU (T, Yo ). Oa Tpénel va Tobue 6Tt elte z4lpha = x4, €lte

Yo = Yo. Enlonc av B = 0 pt, t67¢ 10 andtereopa tne eviohrc \putbar eival to
(8lo pe autéd TN evtoric \putrule. I'io mopdderyya, ot eviolég

\setcoordinatesystem units <lcm,lcm>
\putbar breadth <2cm> from 0 1 to 4 1

oyedidlouvy To mapandTe oYL

0,1) — ¢ 2cm t — (1)

Eriong ebvan duvatd va Bdhouue éva xeluevo oe , e ToV (BLo a3

TEOTO TOL PUTOPOUKE VoL TO Xdvoue Pe TNV eviohy) \fbox tou BIEX. H avtiotoiyn

evtoAt) tou PICTEX etvou 1
\fram [<Sidkevo>] {keiuevo}

6mou o Sudkevo elvon évo ufixoc (Yetixd ¥ apynuxd) mou xadopilel to v
anboTaon UETUZ) TOU KouTioU Tou TEPLEYEL TO Keluevo (to onolo pnopel va
elvon oyeddv 0, TIBATOTE) X TWV TAELPGY Tou TAwsiou.

H evtohf) \rectangle <m> <u> oyeddlel éva oploy®vio TAGTOUC T xau
Ooug L.

Yto endyevo telyoc Vo TUPOUCLAGOUUE TOV OYEDIAOUS: LOTOYPUUUATWLY,
YOUUUWY xal xonuAGY. Enione do nopovoidooupe texvinéc yia tov oxiaoud
OYNUETWY AAAG X0l TOV GYEDBLAOUO BLUXEXOUEVWV YOOIV,
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Short History of the cb Greek Fonts

Claudio Beccari

Dipartimento di Elettronica
Politecnico di Torino
Torino, Italia

Fedpparto pev of mpétoc ‘Oppede EEnH-
veyxe, mopd Moucty yoddyv, ¢ xal
& Eéml @ pviuatt avtol dniol Emi-
yeduparta: «Mouaty npétolov THid” ‘Op-
péa Opfixec Ednxay, Ov xtdvev OdLué-
0wV Zebe Pordevt Béret, Oidypou pihov
vy, 6¢ Hpaxhfj e€ebidoatey, ebpoyv dv-
Yondnolg yeduuato xol copinvy.

I happen to be the author of the so called cb Greek fonts that are being
used to typeset the Greek part of this newsletter.

I would like to tell the story of how I came to spend a lot of time for
producing these fonts; since I have an elementary knowledge of classical Greek,
and I am so ignorant about modern demotic Greek that I can hardly decrypt
easy texts with the help of a dictionary, it is out of question the possibility that
I use my fonts for writing Greek.

Well, you may believe it or not, but this is my small contribution for paying
my debt of gratitude to the Greek culture, that permeates all the western
civilization.

I was lucky enough to frequent my junior and high schools when classical
subjects were praised by the whole educated society; I studied the whole (tran-
slated) Iliad and Odyssey in 7th and 8th grades respectively, and translated
from Greek both works in 9th and 10th grades. Plato, Aristoteles were common
readings in high school, and I eventually sat for the final examination at the
end of the 13th grade with Al Xongégot 100 Aioythiou; I knew that tragedy
almost by hart and I could read it both as plain text and as prosodic poetry.
My children, unfortunately, don’t event understand what I am speaking about
when I tell them these facts.

I ended up in the engineering school, I became an electronics engineer,
eventually I became a professor of electronic circuit theory, and in the past
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years I acted also as vice dean of the engineering faculty. This did not keep me
away from the classics, though.

Some twelve years ago I started working with ITEX; in 1991 I even wrote
a book on it, that soon became obsolete because of the advent of IXTEX 2¢. In
that time I got my METAFONT book, but I had no time to really learn the
language; then in 1996 a friend of mine, teacher of (classical) Greek in high
school, triggered my interest in the possibility of writing classical Greek with
TEX. T explored the international archives, but, certainly due to my poor
Internet “surfmanship”, I missed to find the recent contributions by several
other Greek and non-Greek authors. I found only the fonts designed by Silvio
Levy and their variations designed by I'tdvvne XapahdufBoug, that were only in
10 point size and both, substantially, reflected the classical Didot design.

The new IXTEX 2¢ had become available since a couple of years; it resorted
to the New Font Selection Scheme, which in turn required the availability of at
least three families, two series, and not less than four shapes; J. Knappen had
also improved the dc Latin fonts by N. Schwarz, and produced the ec fonts
by embedding a new idea, that is to code the design size into the font name,
so as to produce, by means of METAFONT fonts that are not enlargements of
smaller ones, but fonts designed to that very size.

Since Levy’s times also METAFONT had improved and contained more so-
phisticated means for describing character ligatures, that eventually proved
essential with the dimorphism of the Greek letter ‘sigma’.

Therefore I started working with the idea of producing a complete collection
of Greek fonts that could match the collection of the ec ones. I was lucky
enough that through the Internet I came to know Andctoloc Xupdmouviog,
who appreciated my preliminary work and encouraged me on going on; with
his advice I ended up with the collection now known as cb fonts; thank you
Andotole.

The cb collection includes six families: regular, sans-serif, typewriter type,
outline, slides regular, slides typewriter type; two series: normal and bold (ex-
tended), the latter one applying only to a family subset; five shapes: normal,
slanted, italic, upright italic, small caps (not all of them applying to all fa-
mily/series combinations, though); there are a total of 65 main family/series/
shape combinations that can be built at virtually every size within the range
5pt—99,99pt (the same as the ec fonts).

Although the fonts carry the version number 2.x, I suppose many corrections
have still to be made; only you Greek users are likely to use all the families,
series, shapes, sizes, pixel densities, etc. Only you can feed back the necessary
information to improve them. I thank you in advance for your cooperation.
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H xatnyopla eyyedgou apa: M yvAcla
Noor BTEX oe éva alyypovo TedBAnu

TEOETOLUAGLOG HEWEVOU

Adavéooc Hpwtomanog

Scientific Learning Corporation

Berkeley, CA, USA

H zunonomuévn emxovewvia uetold emlotnudvey, Bactouévn xatd x0pto hé-
Yo ot dnpooieuon dpdpwy o eZewdixeupéva neplodind (TtapdhAnho e T Ay d-
1ep0 «eTtionuny dodixacia twv cuvedpiwy), avayxdlel Toug EpeLVNTES VA TTPO-
copu6LouY To XEUEVE TOUG OTIC ANAUTHOELS TV EXACTOTE EMUEANTOV, GTOLYELO-
YETOVY, X TUTOYPAPWY TIOU ToEdYoLY To Xeluevo oty Tehix)| (dnpootevyévn)
pop@y) Tou. Ou WBiéppuduee pédodol xou cuvideleg TwV XAIBWY AUTOY EYOLY KOS
anotéleopa emPuUNTES LOPPEC XEWWEVOU Tou elvon odTaeg, axohaiodnTes, xou
BUOXONEC GTNY AVAY VWO Xl TNV xotavonoT. e topddelypa, Tumixd amontelton
N xenhom SrAod SlacTAUNTOC UETAED TWY YRUUUOY Xl TUpddEoT) TWV CYNUETLY
X0 TUVEXWY Ot XOVTE GTO ONUEID TOL XELWEVOU To omolo eneényoly ¥ GUUTANEE-
VOLV 0AAG 6TO TEANOC, XU CLUY VA YWELGTE oo Toug UTOTITAOUE Toug. Mo mdavede
axpala tepinTwon e popghc autic mopatneeital oto ey yeLpldlo TpoeTolasiog
XEWEVOV Yo dnpooieuon e Auepixavixic Yuyoroynic ‘Evwone (American
Psychological Association, €60 xou APA), énou divovton Aentopepelc odnylee
Oy WévVo Yo TuToToNoY) TNC ETUENELNS xou aTolyeloUeatag ohhd xan yio xdde
mdavy) Aemtopépeta and TN @paccoroyia xal TN Yprion cuvtouedoEwy uéypl TO
TAGTOC TwV TERwplnY XaL oV oL UTOTITAOL TWV TWVAXWY TponyolvTol X Emoviol
Tou ivaxa!

Aev elyon og ¥éom vo exTigfion ) yenoeotnta tou TAHYous Twv UTodelEewy
Twv eldoy e ‘Evwone yia toug napaywyolc TV ETIGTNUOVIXGOY TEELOBIXOY,
elpan duwe oe Véomn va xplve 1600 10 acInTNd amotéhecuo 600 xal T1 BUoXO-
Mo oty mpocopuoy xdle xewwévou otic anatrioelc Tou eyyelediov. Exheldel
emoryYEAUTiar BOXTUNOY RAPOU-YRUUUATEWS oL Yol AVIASUBAVE TNV TEOCUQUOYT
TWV YELROYEAPWY UOU GTO GTEUPVE XOGUO NS TUTOYRAQLIC, Xol OTAIGUEVOC UE
TOV NAEXTEOVIXO HOU UTOAOYLOTY), oyedlaca €va GOVOAO UUXPOEVTOAGY Yid TO
ovotnua TEX pe toug e€ic otodyoug:
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— THoapaywyn xeywévou cduPwve UE TIC TEODLYPUPES TOou EYYELELDlOU Te-
el dlaotdoenv xou Béong xdde Aettoupyixfic Lovadac oto xelpevo ywelg
vor ypetdletar va aoyololyual pe TN dnplovpyia TV dlapdpwy EVOTATWY,
tithwy, x.h. oe xdde xelyevo (opiopde xoatdotoone man, ond T Aédn
«manuscripty).

— Tlopaywyn xewwévou mou va dtaBdleton eOXOMA X EVYEIOTA, GTN HOPYT
Tou €youpe ouvndioel otov xA&Bo pag (SnAadrh auTh TwY TEPLOBXGY TNE
‘Evoong), xatddiniou yua diddoon (nhextpovind B toyudpopind) xatd
didpxeta Tou (Suotuyde paxpo?) Swothuatog tou cuvidue pecohafel and
Ny anocTohf uéxypel T dnposicuor tou dpdpou (optopde xatdotaong jou,
ond T AEEN «journaly).

— Am\ petdBaon yetadd Twv 8V0 Yop@my UE Wio TOUPGUETPO OTNV EVIOAY
XAHOTNC TOU TOXETOL Yol UE TTAYEY) CUUPBATOTITA OE EVIOAEG Yol ENEEEPYUGIAL

— Avutopatioud v avetépn xot tpocapuoyy oto civniec TpwTdXOAAO Xou
oUvoho evtoldv tou IATEX dote vo un ypeerdleton vo HETABAAAD TG GUVY-
Yeleg ou oTNY TpoeTolAsio EVOC XEWEVOL XoL UE TNV TpooUhxn 600 To
BUVATO AYOTERMV VEWY LOXPOEVTONGYV.

Av xou 1 emhoyn tou cuotiwatoc BTEX éyive yio Aoyoug aveEdptntous Twy
Topandve tpolnodécenmy (amhd Aoy To UOTNUA UE TO 0Ttolo HUOUY EEOXELWWE-
VOG X0l TOAD EVYUPLOTNUEVOC) Efval TEOPAVES GTL TPOCPEPETAL UE TO TORUTAVE
A6v 0 ToU VePehddoug Bloywplopol UETAED Bopng xou TERLEYOUEVOL ToU eviap-
pUvel. M’ dhha Aoy, ebvar ambéhuta puoxd uéoa oto mhaioio tou ITEX va
yedpetal €vo xelpevo e ouyPohxnd emofuota doung, m.y., Evapdng degotixwdy
EVOTATWY, XOL 1] TENXY EUQAVIOT VoL eE0OTATOL AMOXAEIGTIXG OO TNV KT YOpi-
o eyypdpou ue tnv onola Yo yiver 1 enelepyaoia and to BIEX. O cuvtdxtng
TOU XEWEVOL amogelyel (WdAhov, Be ypeldleTon) Vol ooy ONELTOL UE YOEUUUATO-
oelpES, OLoTAoELS, GTolylom, 1 OEABOTOMGT)], EVEK TO €pY0 TOU TEOYEOUUATIOTH
e xatnyoplac xewévou dieuxohlvetol o onuelo mou va elvar duvatd ue uia
amhy) TUEAUETEO 0TO TEOYpEouUd To (Blo axpBde xeluevo va ahhdlel evieAde
TOPOVCLATTIXS.

‘Eva yeydho y€pog tne npoypauatioTixic Boukelde unopodaoe va yivel ena-
vopllovtog amAig LoxpoeVTORES xou UETUBANTES TOU CUGTARATOS (OTE TOL TEQL-
YedpLa Ty, xou ol eTxePAAdeS Vo axohovBolV TI TEoBLaYpAPES TOU EYYELPLD(-
ou. 'Oco Yt Tic eldxdTepes Aettovpyies (.. AVTIXATAOTAOT TNG EUPUOTC UE
UTOYQEAOUULOT], AVABOAT) TWV TVEXWY Xol CYNUATWY VLol TO TENOC TOU XELWEVOU,
BITAOBIAC TN HETAUED YROUUOY X.8.), OL TEPLIOCOTERES Ely 0y Yiot XahH ou TOYN
NN vionomdel, yweiotd N plo amd Ty dAAT, xou Peloxoviay drdéoiuec oToug
x6pPouc tou CTAN, €toyec va evonuotwdody Ue Uxpéc TEOTOTOINCEC OTO
apyelo oplopol tng xatnyoplac eyyedpou apa.
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‘Evot and 1ol 1o «xoutdy {NTAgaTo 6TV TROETOWAG(o XEWEVKDY VLo VoL UTO-
BAnBolv Y dnpooieuon oe teptodxd e Auepixavixrc Wuyohoynhic Evwone
apopd oty apousioon e PBMoypapios, Té6co yéoa oo xeluevo (Topanoy-
Téc), 600 xou 010 BPBINOYEAPIXS XUTINOYO OTO TENOGC. LUYXEXPWEV, 1) LopPN
Tou amontelton eivan 1 YvwoTh we author (year) ditt oo xelpevo avagpépeton to
6voya Tou ouYYpapéa axohoudoluevo and To €Tog dnuocicuong o mopévieoT).
IDWdoc (otny xuptoheia) xavdvmv tapéyovior 6to eYyelpido e Evwone vy
xade mdovr eWdiny| meplntwor mou unopel xdmolog vo avtipeTwtioet. O teploco6-
TEPOL U6 TOUC XAVOVES auTo¢ elvol Buvatéd v autouatoTololv—emnAéoy, ot
duvatdtnTee exyetdAhevong tou cuotiuatoc BibTEX yia to yeiplopd tne Bifi-
AMoypagloc ywelc va ypetdleton daxtuloypdenon twv Blwy otolyelwy Tévew and
wa popd etvan tpogavelc. H diedvic xowdtnta yenotdyv tou ITEX yia puor anedun
popd otdinxe oo LYOC TNG, Yiot xow NON UTHEY ALY UEPIXES OMOTELPES XWBIXOTO(N-
ONC TOU CUCTAUOTOC TTHPAMOUTWY: newapa. bst, newapa2.bst, theapa.bst, xou
xatd mdoo mdovdTnTa X GAAEC Tou amAKS dev Htay dladéoipec oto CTAN.
Emmiéov v Topamoundy o aveTERL TAXETA TEOCEPEQUY Xl AUTOUUTOTONOT)
e e€eldeuPévng nop@ng aptdunuévey XatahdYwy Tou urtayopebovtal and 1o
eYxetpldio e ‘Evwong. "Extote o yelplopdc twv noganounodv xou e BiBAoyea-
plag ouumAnednxe xaL TeEAeloTolAUNXE UE TO GOVOAO HAXPOEVTOAKY apacite, To
ornolo yenowonolelton oTlC TPOCPATES EXBOTELC TOL apa. cls.

Av xou 1oTopd xaTd T avaxptBric, N avetépw napddeon el Toug e€rc oxo-
novg: [lpdrov, Ty meptypapy| evoc mpaypatixol npoBAfuatoc mou avéxule oe
ouvihixeg puotohoynhc axadnuoixne Aettovpyiag. Aedtepov, TNV AVTILETOTION
Tou TpofAfuatog oto mAalolo Tou cuothuatoc BIEX, dnhadh wg {nthuatog no-
pouaiaone ave&dpotnta and to mepleyduevo. Ko teltov, tnv avayvdpeiorn tng te-
pdotiag cLUUBOMAC TV avd Tov x6oUo Yenotey Tou BIEX, mou €yel we anotéhe-
opo TV UTapEn CUVOAWY HOXPOEVTORGY oYeddY Yo xdde Tdav otolyeloVetinn
anoltnon mou unopel xdmolog vo EyeL.

Xt onuepvh Uop@h Tou, To Taxéto apa.cls xohelton PE TNV EVTOAY
\documentclass e Wa TOPGPETEO €X TwY man, jou, ¥ doc ylo TNV EMAOYMN
NG emYUUNTAC HOPPNGC TOU XELWEVOU, T.Y.,

\documentclass[man]{apa}

(Tépary TV 300 BACIUGOY XUTUCTECEWY, man Xl jou, ToU TERLYPAPTXALY TOpUTd-
v, 1 emhoy1) doc axoloudel tic Baoixéc npodiaypapéc tne Evwone 6cov agopd
OTIC TUPATOUTES XalL TLC EVOTNTES, ovary Vwpllel 1 eviEYopévwe ayVoel Tic eldixég
HaXPOEVTOAES TOU apa.cls mou dev umdpyouv oto INTEX, xou mopdyet xelyevo
e ouvidoue poppric BTEX).

It yerion Tou taxétou amouteital 0 oplods Twv cLVHdwY nediwy author
xou title (ouyypogpéa xan TiTAOU TOU dpDPOU) oL CEXETMV CUUTANELUS-
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Txov nedlwy mov anowtodvton (f eivon omAdS TpooupeTxd) and To EYYELPl-
Olo: affiliation, acknowledgements, abstract, shorttitle, rightheader,
leftheader. Axohoudel 1 evtol évapine xewévou (\begin{document}) xou
oapéows YETE 1 eviolr) \maketitle nou otoiyelo9etel g Baonéc evdtnteg opt-
ool Tou XEWEVOU BlapopeTixd ot xdde pio and TIC TEElC XATACTACEC LopYTG.
I napdBelypa, to Topdy xelpevo Yo uropoloe vo ypapel we e&hc:

\title{H katnyopia eyypdgpouv apa...}

\author{ABavdooc Mpwtonanact
\affiliation{\textlatin{Scientific Learning Corporation\\...}}
\shorttitle{H koatnyopia eyypdgpov \textlatin{apal}
\rightheader{H katnyopia eyypdpov \textlatin{apal}}
\leftheader{A. Ipwténanac}

1N ouvéyela daxtuloypageital To xelpevo tou dpdpou oTNY YVWOoTY HopeY
Tou xat ywpelc o cuyypagéac va yeewdletar vo aoyolniel Théov ye TRy e
pop@n Tou Xewévou, TN Véor Twv oyNudtwy, Ty Taxtonolnon twv BiAloypea-
PLXOVY TUPATOUTAY, 1) dAAa opolwe Seutepetovia (we Tpog 1o Tepeyduevo) Ln-
thparto. o tig Yepatinée evoOTnTEC TOU XEWEVOU YENOLWOTOL0OVTAL Ol Olxeleg
noxpoevtoréc tou BTEX: \section, \subsection, xth. Axduo xou to péyedoc
xa 1) dievduvon Ty oynudtey tou optllovta ot eEntepnd apyeio TOTOU Evean-
oLAATED TTOOTOCELNT €xel TAéoV auTouatoTotlel Ue 1 ¥eHom NG RAXPOEVTOATG
\fitfigure, tou noEdYEL BLUPOPETIXA ATOTENECUOTA OTNY XU TAOTUOT) jOU o’ 0,TL
oty xatdotacr man. Ipogoavdg 1 ThHeNoT TV EXPEASTIXGY Xl GAANDY OTUNOTL-
AWV HAVOVOV TTOU exPpdlovtan 6To eYyELRidlo Topauével eudivn Tou GUYYpEAPE
oA BuoTuy kg Bev €xel eqpeupedel axdua TO TEOYEAUUUN AUTOUATIONO) QPEICED-
hoylag mou dhot mepLUéVouE.

Me v avoryvoplon autol Tou TEPLOPLoUOY UTopolUE Vo xAeloouye e8¢ o
peELdVOVTOG OTL To ToxéTo apa.cls Oelyvel mwde 1o cbotnuo BIEX pnopel vo
xdvel ) L pag, ToUAGLoTov 60wy untoBdiiouy dedpa tpog dnuoacieuon otny
Apepuavixry Yuyohoyw Evwor, euxoldteen,.
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Greek Font Society, Greek Letters: from Tablets to Pixels (edited by
Michael S. Macrakis). Oak Knoll Press, New Castle, Delaware, USA (1996).
325 + xxviii oelidec (nepuhaufdver Yhwoodpl xal edpetiplo), 29 cm x 22,5 cm,
depuoatddeto. ISBN 1-884718-27-2.

Avortideton dno thv Oak Knoll Press, 414 Dealware Street, New Castle, Delawa-
re 19720, USA. http://www.oakknoll.com.

T 49,95 duep. doh. (Sthv Ty dév cupmepthaufBdvovton t& tayudpouund E€o-
B xal mdavol daopol.)

Katd 16 Sdotua 5-9 Touviou 1995, 1 ‘EA v ‘Etawpelor Tunoypapuxésy
Yrougelwv (Greek Font Society) Sopydvwoe &va diedvic cupndolo pe Hépo:
“Greek Letters: from Tablets to Pixels” (ot éheliepn petdppaon: « ExAnvixa
yodupoto: Amd T& dpyoion mvdia oTic Pmeloxec xouxidee oD LTOAOYLOTHY).
To ocuundolo Elofe yopa 610 Todhhxd Tvotitolto AYnvedv xol cLUPETEL OV
o’ adTO MOANOL YVWOTOL TUTOYEAQPOL, YUEAUTEC Xl OYEBLUGTEC TUTOYQRUPIXEY
otoyelwy. Iplv éva €toc mepinou xuxhopdenooay & mpoxtxd To0 cuunosciou
ano ™y Oak Knoll Press (HIIA) ot &vav oyxmdn dhhd xohaiodnto téuo, tov
onolo émueiinxe 6 Muyonh X. Maxedxng.

‘H dovield 100 Maxedxn oty nopaywyT) 100 1oUou T&HY TpaxTixisy ToD cuu-
nooiou &&iler molholg Enaivouc. ‘H eloaywyy Tou elvan TOAU xotatomioTixd xol
Blvel oTOV Avary Vot v xotaAdfel té6co to Yéua tob cuurociov 600 xal THV
nepineTelwdn nopelo tiic EAAnvixfic Tunoypaploc oty Bafel tiic obyypovne
nhextpovixtic otolyeloeaioc. ‘H otoiyeodesia 1@y elonyfoewy 100 cuunosiou
elvan E€anpeTin) ot 81 e TH Aemtopépeta. ‘O enihoyog, 10 ABYS ((hdv) 1ol
dpyatou EXAnva tounTfi xol prioAdyou Liupula tob Podlov, eivon ydpuo 6¢pahuév:
ulo oehidor oToryetoVeTnuévn oY woppTh Yol ue ToLg cUvieToug xoANlypa-
pueoLg yopoaxthipeg Wilson Greek oyediaouévoug and tOV GUERIXAVO YORdXTH
xal tunoypdpo Matthew Carter. Téhoc, otd nopaptiuata tol téUoL LRdpEyEL
gva 6UVTOUO YAWGGdpL ol unopel v dnodely el Tohl yerowo yid dcoug doyo-
Aobvton pe v tumoypapia (xol &yt pévov).
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‘Enilonuog npooxexinuévog 1ol ouunociou fitav 6 SLICNUOC YEPUAVOS oA~
Nypdepoc xal oyedlaothe Turoypapxdy ototyeiwv Hermann Zapf. (Ia dooug
0tV yvwpllouv tov Zapf, dpxel vd nolye 6t Exel oYEBLEoEL THY YPUUUAUTOCEL-
ea Palatino, évés Borfdnoe xol tov Knuth otov oyedlaoud 1@y ypuuuotooelpdsy
Computer Modern yi& t6 TEX.) Lthv eiorynon tov, 6 Zapf dvapépeton oty
iotopla tiic "EXnvixiic Tunoypagploc, dnd té Buloavtive yewpdypapa Ene THY @w-
tooUvdeon), xal divel THY Tpocwnixy Tou drnodn ot Héuota oyediaopot ENNNVIXEGY
TUTOYPOPIXEY GTOoLYElWY.

Ol elonynoewc t@v P. Kyle MacCarter Jr., Stephen V. Tracy, Anna Ponta-
ni, Ayopéuvwva Toehixa, Nicolas Barker, John A. Lane xal John H. Bowman
avapépovtal Enfone oy EEEMEN thic "EAAnvixfic Ipagiic xou Tunoypaplac dno
v Apyadtnta Eng ™V povoturion xol v Awvotumia. [ tOv peletnth tiic
‘EMnvixdic Tunoypagpiog, Eexweilel 1 elofynon ol John H. Bowman ol mpoty-
MATEVETOL TV CUVOPOUT TGV BEETAVVEY YAUpaXTEY GTOV OYEBLIOUO EAANIXEY
TUTOYPOPIXEY OTOLYEWY.

Ot Jérome Peignot, Téxne Katoouhidng, Eupavouni X. Kdodaying, Mat-
thew Carter xol I'ewpyiog A. Mathonovhog mpaypoatebovion oTic elonyhoElS
ToUg & TEOPAApATA TOD GUYYPOVOU OYEBLACUOD EAANVIXEY TUTOYEUPIXESY GTOL-
Yelwv: TNV puoloyvwuio 6V TOTWY, TOV ENAVACTATIXG GYEBIAoUO TTic EANANVIXTiC
yooppotooepdc Oedkpitos dno tov yopdxtn Tévvn Kepoddnvd (1894-1956)
TV o)€om ENNVIXESY xou AoTVXESY TOUTIwY Xal, Téhog, THV odolaoTxy dvurtopéio
TNEyLV—xod Ly papixdsy Tomwy (italic) yid thv otoetodesio ENANVIXEGY xeLé-
VOV.

T& npoPriuata tfic ototyeloVeciog EANANVIXGSY XEWEVLY OTNY EmoyT| THC Q-
toolvieong xal tol NAextpovixod Lroloyiot dnoteholv O dvTixelyevo &V &i-
onynoewy T@v Nixdrhaov M. Iavayiwtdxn, Jeffrey Rusten, Sylvio Levy, Pierre
A. MacKay, Kwvotavtivou Muiwvd, Louis Rosenblum, ‘Aielouv ZdBea, Edoy-
véhou E. Mehoypdnn xou Xtadpov M. Maxedxn. Eidwdtepa 6 Nixdraog M.
IMovorywwtdxng xatoxpiver Ty udilov émndrono dndgoor tfic ‘EAnvixic Ku-
Bépvnong va xotopyNoel TO ToAUTOVIXO GlOTNUA Yeapfic puéoo ot pio voyTa.
(Tpdrypatt, B Bouk tév EAMvev dhigioe thy xatdpynon tév tovev ¢ pépoc
€vo¢ vopooyediou yid Ty deuvtopofldtua éxmaidevon Ty voyta tfic 11ng npog
127 Tavouvapiou 1982 pt mapdvies uévov tpdvta piooxoylouévous Bovieutéc!)
Ol elonyroec o0 Sylvio Levy, to0 Pierre A. MacKay xal 100 Kwvotavtivou
Mukwva avapépovTal 68 YROUUATOCELRES Xl HUXPOEVTOAES TOL oyediaoay YLd
v ototyeloVecia ENANVIXGSY xelévny ue T6 TEX. ‘O Levy xol 6 Mukwvdic divouy
plo ahvtoun meptypopt TEY YEoUUATOCEREY oL oyedlacay ¢ 1© METAFONT,
eves 0 MacKay mepiypdpet 10 maxéto poxpoevioAdy ibycus, mob dnuiolpynoe
v Ty otolyeotesia dpyalwy EANNVIXGY Xelévey Tob nepthauBdvovtoal 6To
CD-ROM Thesaurus Linguae Graecae.
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‘O topog nhelver pg & mpaxtixd plag cultnone otoyyLitic tpanélng mol
npaypatonoiinxe 010 téhog 0D cupnociou. Baowo dvtixelpevo tiic oulitn-
one drotéhecay ol yeauuotooeotc GEFS Bodoni, GFS Didot, GFS Artemi-
sia, Epigraphic-Neohellenic, GFS Porson Italic xoi GFS Olga Italic, ol onoi-
g¢ oyedidotnxay ano tov Tdxn KatoouAldn xatémy nopayyeiog tiic EAAnvi-
xiic "Etawpelac Tunoypapuéy Ltouyeiwv. "Ac onuelwdel 6t ol ypauuotooelpeg
GFS dwtidovtar 1100 ot wopen PostScript Type 1 xol TrueType vy Macin-
tosh xal MS-Windows @¢ pépoc tob éunopixob moxétou GreekKeys [nepiocd-
Tepeg mAnpogopleg otic dieutivoelg: ‘EAAnvxn ‘Etopela Tunoypagix@y Xtot-
yelwy, Lnopov Mepxolen 33, 116 35 Adiva (tnh. 72 51 979), xoi Scholars
Press, Customer Service, P.O. Box 133089, Atlanta, Georgia 30333-3089, USA
(http://scholar.cc.emory.edu)].

‘O touoc Greek Letters: from Tablets to Pizels 4&(lel dnwodrnote va Ondpyel
oV BBAodxn Evoc oyedlaoTi] ENANVIXEGY YRUUUATOCEREY Ut 10 METAFONT
20l LOXPOEVTONGSY Y1 otolyelotesia ENAnxoD xewpévou pg 1o TEX. ‘Qotéoo 1)
O ) tou (Eemepvd Tic 16.000 Spy.) pdihov 9& dnodapplvel oouc doyo-
hobvton Epactteyvixd ué v tunoypaplo. Me Aya hoya, mpdxetton yid é€anpeti-
xfic mootntag BiBiio mol drevdiveton oToOV €idNd, GAAL Byl oTOV YEco YproTn
ol TEX nob dvalntd anAése Eva mpaxTtind €y yelpldio xadnuepviic yerone.
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2uvévteuér tou Donald Knuth oto
BiBhonwiela Computer Literacy

(7 AexepPpelov 1993)

Metdgpaon: Aviodvng Toolopdtng

Havemotriuio Kpntng

Tunpa MaOnuatikdy

Aewyp. Kvwoou

71409 HpdxAewo, Kpnitn

email: atsol@itia.math.uch.gr

O Donald Knuth dewpelton o diaonudtepog avlpwnog 6Tov Yo tng EToTH-
une v n/u mayxoopiwe. Ou mpdTol Tpels tépol e oelpds BBAwy pe yevixd
titho The Art Of Computer Programming, epyaocio mou Yewpeltan mhrieng yia
€6 xan 30 ypbvia, Tou ydeoe To ACM Turing Award! 1o 1974 xou to National
Medal of Science 10 1979. O Knuth éyel eniong avantidéel epopuoyéc upnrotdtou
emnédou ot otoyeodesio ye ypron urnoloyiot («TEX» xoaw <METAFONT» )
xon ovdmtuEne hoylopxol («CWEB» ), xou €yel névew and 100 emotnuovixnée
OnuooteloELS.

Topa, we enitiwoc xadnyntic oto navemothuo tou Stanford, o Knuth 6io-
¥etelel Ty evépyeld tou oe ouyypapxy dovAeld. O Dan Doernberg tou mrpe
ouvévteugrn tov Aexéufelo tou 1993 yio var et e T aoyoleiton teheutalo xon
dpo T Yo mpémel euelc vor TEPWUEVOUUE Ad TV BOVAELE TOU.

CLB: Moéhic dnuootetoate 800 BiBAlo médve oto CWEB xou ot Stanford
GraphBase 800 meployéc v epeuINTXOY cag eVBLaPeEpOVTLY. Ac apyicouye ue
10 CWEB, nou cuvdéel v [yhdooa npoypoppotiopol] C pe to TEX dote va
elvon ebxohn 1 texunelwon TV TEOYEUUUATWY.

Knuth: To cbotnua CWEB elvar éva xoppdtt mou npootidetan ot C xou
XAVEL TO TEOYPUUMO XOUNDTERO XUTE TOAD 06 OTOLdNTOTE GAAY YVWoTY Yédodo.
IMpénel amhd vo uihiow Tigo xou vor e oti elvon 10 xaAUTEPO TEGYEOUUOL YLt
aut6 tov oxond. To BBhio The CWEB system of structured documentation [To

I »yE: Avotatn tunuxr dudixplon tne Xuvepyaoiag yia TS UTOAOYIOTIKES UNXavES
(ACM), nou elvon xétt oo Néureh IIhnpogopixic.
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ovotnua CWEB Sounuévng texunpiowong| eivon éva tifipec eyyetpidlo yprione
xou eneényRoewy, Thnpéotepo and 660 Yo to ypelaldtoy xavelc.

CLB: 'Eyxcte net 611 to CWEB Behtiddvel v nopaywyr) EVOC TeOYpouUaTL-
ot xatd pla ta€n peyédouc. Ilwe ouvyPaivel autod;

Knuth: Towg oyt pla td€n yeyédoug ahhd uddhov dinhactdlel T mopoye-
v1. ‘Ocot éyouv yenowonotmoet to CWEB napatiencay otl ypdgouv pe awtd
XUAUTERO TROYPAUUATY, OTL Ta TEOYPAUHATE Tous elvan teptocdtepo aveldptnTa
UTOAOYLOTIXNAS TAATPOPUIC, OTL EUXOAOTERA BLop¥dVOVTAL Xa BEATLOOVOVTAL. . . X0l
napvouv AydTepo yedvo yia va ta Ypddouv.

CLB: To CWEB éye ypnowonowmdel pévo oto Stanford 7 xou oe etanpeieg
YEVXOTERQ,

Knuth: Xpnowonowjtow oe ého tov xdouo. Apywd eiyoaye to WEB v
apyxt) éxBoon (v Pascal) oe plor mowihio UTONOYIOTIXDY GLOTNUATOVY XoL GTN
OLVEYELXL OAO 0L TEPLOGATEROL AVDPWTOL dpYLooy VoL «XOAAAVE To Pxedfloy. To
TEX yedptnxe ye o WEB. O Silvio Levy to yetétpede oe CWEB 1o 1987.
Hrav nelpopatind yio Tohd xoupd %o Theo Urope Vo Te: «To Telpapo téTuye!y.
To CWEB eivoaw mohb xodOtepo and 1o WEB vyt n C elvow mohd xahOtepn
yAOooa Yoo tpoypappoationd [omd tnv Pascal]. Aev Yo unopoloa var xatohdPe
yiotl %dmolog Tou EVOLAPEPETAL YLl TEOYPUUUATIONS Fo TEOTYWOVOE €val GARO
cLOTNUA AN AUTO.

CLB: EOxoho o1 ypror), TeéXEL Yeryopa, OA auTE Tol GUORQOL TEAYUATA,

Knuth: AxpBde, xaw emmAéov cou divel yopo apol TEAELDOELS TO TEOYP-
potl

CLB: Axdua xou ov ypdupelc éva xoxd medypoppd;

Knuth: Zyedév. .. n [o0luyoc pov 1] Jill Yo coac mel 6t ouyvé Byaive and
10 ypageio you puwvalovtoc: <O npoypopuationds e to CWEB elvon okl Sa-
oxedaotxdey. Etvon akfdeia. Aev tov yoptalvw. ‘Otay yedgelg éva npdypoud
ue to CWEB oawoddveocon 6t wihde ye évay dvipwno e€nydvtoc tou to TL mpé-
TEL VO XAVEL O UTOAOYLOTAG, avTl v vouddelg OTL Tor AeC OE €Voy UTOAOYLOTY.
Entuyydvelc tov 0160 cou euxoldtepa dtay WAGS oo Vo hihde o dvdpwro.
Avuth n npocéyyion Bondadl axdua xa yio Eva TpdYeopud Tou [BeC Vo Gou elvor
Gyenoto petd and pia dpa. To CWEB etvar éva epyoeio mou 10 cuviotdd axdya
YO OV YRAPELS EVOL TEOYPUUMA VLol TOV EXUTO COU WoVO, Via Ta HdTia oou Uovo.

CLB: To CWEB qgaiveton vor goldlet ge ot LovTéha SoUNUEVOU TeoYeo-
patiopol tng dexaetiog twv 70. ..

Knuth: Ywotd, etvor to endpevo Priya. Me tov Sounuévo npoypopuationd

xdmotoL éheyay mpoypoppatiote: And ndvew mpoc to xdtw [top-down]. Eve xd-
notoL dhhot tpdtevay TNy avtiotpogn topela. Me to WEB/CWEB unopel xaveic
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va Ypduper bdnwe exelvoc voudel otl eivon xohd Yo To TROYEAUUMA 1 Yio TO TUN-
4o TOu TEOYEAUUATOS PE To omoio acyoielton. H pedodoroyio tou dounuévou
TEOYPUUMATIONOV AToy TOAD Xk , dAAE 0 TEOTOC UE TOV OTolo TEEMEL VoL TNV
npooeyyloel xavels Swopépel and anhd cuVTUYOAGYLO, AAAG €YEL VOl XAVEL TILO TTO-
A0 pe ) oyéon petoll vPidov xou xapunAov emimédou GYeic TOU TEOYEAUUITOC.
Autéd to xdveg pe to va avuueteile To npdypaupa oo 10té [webl, cav éva
GUVORO a6 UXEY XOUPATIO ATAS Xat AUTOVOUA YE omAég cUVDETELS YeTal Toug.
Avutde o tpdmog Tou va avtipeTwnilel xavelc To tepithoxo «6hovy PAénovtac Ta
amAd péen Tou xou ToV amAb TEOTO UYE ToV omolo cuvdEovtal, uTtooTnelleTon ano
10 WEB. Mrnopel xavelc vo ypder ta pépn tou npoypduuotoc ye onolodnrote
oelpa autde emtduuel. Mepinée opéc ypdpelc and to téhog Tpog TNy apy 1. Autd
onuabvel 6Tl motevelc ot Yo ypeewaotelc ula unopoutiva ondte TNV YEdYES TN
oTypn mou awcvdveaal €toloc Yo auté. Me auth Ty avtioTtpogr nopelo o npo-
YEUUHATIONOS YivETAL LoyLEdTEROG 0ol OTaV PTACEL XUVElS 0Ty Evvatr oehida
éyel avontuEel neplocdtepa epyaAela yia TNV Béxaty oehido. Me tnyv dAAN nopeia
(amd v apy mpoc to Téhoc) Eexwvdc héyovtoag mpdta Yo @Tidw autd, YeTa
exelvo, X.AT., ahAd TREETEL VO TROY POPUATIOELS TNV XUTAOKEVT) AUTHDV TWV XOUMO-
v, Iohd miavd va gtdoeic vo ypddele 100 oehidec mpv avaxohiels mwe Jo
umopovoEeS va elyeq Ypdder autd tor xoppdtio. Autr ) mopeiol patveton Xl oTig
TpOTEC oeNDEC AAAG UeTd Yiveton TOAD dUoxoAY dovield. H avtlotpopr nopeia
enlong gatveton xaAd oTIC TE®TEC GEABES MG TEAXE AMOBUXVUETOL LoYLPOTERT
ool Aoufdvel LTOYN TS TNV TEEyouoa Puyohoyia TOU TEOYPUUUATIOTH.

Autéd éxava xou pe to TEX, éva mohd Yeydho mpdypopuo UE TEPLOCOTERES
and 500 celideg xwdixa. Xe OAn TNV mopelol TNS CUYYEUPHC TOU TROYEAUUATOG
T0 gndpevo Bhua ftav yovadixd, tpoxadoplouévo and to T elyo ypdher uéypl
exelvn ) otiyur). Koplo yedodoloyia dev Yo pynopoloe va pou udiel mwe va
yedw éva TETOW TEOYPOUUA, AV ETPETE VoL TNV oxohouriow avotned. Av duwc
Yerow va e€nyfow 1o TEdYEIUUd OE EVay XOAG TEOYROUUITIOTH UTdEYEL UOVO
€vag —(UoOG— TEOTOG Vol To Xdvw. H oelpd e tnv omola epgavilete o xoddxog
o710 BB eivon 1 oelpd ye v ool tov éypada.

CLB: Xe nold Bodud axohovdte tov 1€p6 méAepo yio Ty yedodohoylo ma-
PUYWYNE TROYPAUUUATOV;

Knuth: Aev napaxorobinoa oe xdde Aentouépeior auth TNy totopiot dAAS
fUoLY eVAUEROC Yo TIC WBEEC Tou xupLapyoloay. Nowllw twe Htay utepBolt va
yiver auté to Béuo Vpnoxela. Exclva ta ypdvia unrpye Yéua noltxrc opdotrn-
TAC Yot TO Twe émpene va ypoaptel éva tpdypaupa. YTrAple xdtt avdhoyo otny
XOWOTNTAL TV padnuatiedy oty dexaetia Tou 20 omol ol dvdpwnol Eleyay ot
oL xohol porinuortixol énpene var amodevOoLY Ue GLUYXEXEWEVD TedTo. Aev Gou
ETUTPETOTAY VO YPNOLLOTOINOELS CUYXEXPUEVES TEYVIXES amdBdelne eneldn xd-
notol iotevay otl unipye o xivduvog va odnynieic oe avtipdoec. Htav oo va
npoonadelc va xdvelg pordnuoatind pe to €va 6ou yépl deuévo miow and TNV TAd-
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™ oou. Opoiwe 0 «tohiTind 0p9dcy BouNUEVOS TEOYEUUUTIONOS EUTOdLE TOV
%x60po amd To Vo YPAPEL Xohd TEOYEAUUTA, EVE YVOELLAY TL EXovoy amhd o
tpéTOoC PE ToV omolo TEoaéyyilay To TEOBANUL BEV CUUPEVOUCE UE TNV LBEX TOU
«OWOTOVY.

H emiotiun twv UTOAOYLOTOVY elval OTWS OTOLIBNTOTE GAAT EMCTAUY OoXO-
houtel v woda. Kdmoleg 1déec elvar xahéc, ahhd oyeddv Oheq Tic xahég 18€eg Tig
ouvidilou ot dvipwrol SwopopeTind and bt Va énpene. ot mopddetypo xottdE-
e T éYve PE TIC YEVVATpleG Tuyalmy aptdudy. Aev elyoye 18€a yio To TG Vo
nopdyouue Tuyatouvs aptduole vy 15 ypdvia. Metd xdnolog anédelle €va pxpd
anoTéAecpa yia plor CUYXEXEWEVY TEYVIXN: oV UTOAOYIoES TNV UéoT TY| Tou
YPAUMIKAS TUOXETIONS PLdc TERLOBOL eVOC dloexatopuplou apldudy To amoTé-
heopa ebvon undév. Kan Eapvind otpdgnxay exel. Inpay dleg tic molée toug
pouTiveg xal TIC Tpoadpuooay e auTh TN pédodo yiati HTay to udvo dladéouuo
Yewpenmnd epyohelo. Anodelydnxe otl fray plo Tohd xaxh pédodog yioti dev ei-
Y€ TeoPAédel N Yewpla otl 0 Y€cog Gpoc auTAC TNE MEELOBOL UE TO TEWTO Yo
dloexatouLpto (oo ye +1 xou to undloino Woo (oo ye —1 éxave ndAL undeév!

e 6An v mopela Tne Llotoplag ol dvipwrol davioTnxay WBéeg xou Sev avTi-
MpOnxoy Tor dplal QUTOV TWY WBEGDV.

CLB: Ilowd Atav auth) n pédodog yio TNy onolo WALTE;

Knuth: Aeyétav RANDU o7 nepiocdtepec Bifhtodrxec utopoutiveyv. Eivat
adUvato va Ty Beelte xdmour av mopdha aUTA XETOLOC BEL Ulot LTOPOLTIVOL UE
6vopot RANDU 1o xohltepo mou €yel var xdvel elvon var amohhoyel auéows and
aUTHY!

CLB: Tnv cuyywvevon tou WEB pe v [yhdooo npoypopotiopod] C tny
xdvate vyt n C ypnowonolelton eLpEwe amd TOU TEOYPOUUTIOTES 1) Yial cog
apgoel 1 C xou TNy yenowonotelte;

Knuth: Nouilw otl n C éyel mohhéc onuavtixéc duvatotnreg. O tpdmoc ye
Tov onolo yelpiletan Toug delkTeg Yol TapddeLy ol VAL Lol XATATANXTIX XOUVOTO-
plor éAuoe TohAd TpoAruoTal TOL Ely e TPV UE TOV BOUOUEVO TROYRUUUATIONG
xon Bektiwoe v epgdvion twv npoypauudtwy. H C dev elvon 1 téheta Yhwooa,
xolar YAdooo Sev elvar téhela ahhd vopile otl éxel ndpa TOANSE xahd ototyelo
xon enfong unopelc va ano@dyelc ta wépn mou dev cou apécouv. Ilpdypatt n C
pou apéael ewdixd Yot 6éver xohd pe to Aetrtoupyixd (av yenowonotelc Unix yio
Topddetypa). Xe 6hn pou tny Lwh Yenoronoolod Tévta Ty YAOCoo Tou €deve
xahbtepa ye To debugging tou Aettovpyixol tou yenoiponooloa. Av eiyo xoho-
tepo debugger yio Ty YA®ooa = xou av 1) 2 €deve xahhTepa PE TO AetToupYixd Yo
yenotponolotoo autr. Mia axpalo tepintworn cLVERn xdnote dtay oLAeva oe Eva
€pYUoTRPLO TOU TO AELToupYxd cloTnua Htay oyedlacpévo and tov Ned Irons.
To cbotnua Hrav yio éva and ta npwta Cray xou o Irons efye yeddel xou évay
ouvumdioty (compiler) woac yAdooac tou Aéyovtay IMP. H IMP eiye Sidpopa
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doynuo Evol ex TwV OTOlWwY TO OTL HTay ol ENEXTACLUYN YADGGO X0l OTOLOGOYTOTE

07O €pYuoTHPLO Unopovoe va TNy enextelvel. ‘Etol éva npdypaupa mou dodieue
v Aeutépa, dev dovheue Ty Toeltn xa To TEHTO TEdYUa TOL Exave xavelg GTay
oLVEBAVE aUTO NTay Vo XOLTdEel av 0 cuumMoTthc ftav evidéel. To delvtepo
npdrypa yior tov IMP ftay otl fjtav toAd oteipv YAdooo. o topddelypa otny

PASCAL xavelc ypdgpet IF X > 0 THEN ... eved oty IMP Yo énpene va ypd-
et X+=>. Me dhha Aoyia to mpdypappa ftay pwxed ot péyedoc. ‘Evouwdeg otl

€ypopec xoupd mpoypedupato Yiotl antoTeEAGVTOUcY amd AyooTOUS YUPUXTHEES.

Ouwe v enduevr pépa dev unopovioeg va ta dlofdoeic!

CLB: Avtopfdvouon otl twpo Bdlete éupoot oe autd Tou AEUe Aoyote-
xviké mpoypappatiopd (literate programming), odAd coc dpece noté pia mo
pordnpotin YAdooo 6nwe n APL;

Knuth: Auto etvan dhho 9éua. H APL elvon yio exelivoug mou €youv vor ho-
GOULY AATOLOL TTEOBAAUUTA Xl BEV TOUG EVOLAPEREL 1) AMOTEAEOUATIXOTNTA" VEAOLY
évay 6uopo xou xoudd TEoTo Vo BLITUTOGOLY TN AUGT| ToU TEOBAAUATOE TOUC
ave&dptnTa Ue To av YTory eXoAN 1 Boukeld mou elye vo xdvel €vog UTOAOYLOTHG
yio v Beet auty) T Abor. Elvan pla yAdooo yio var Aovele tpofBAruota xon Oyl yio
TpoYpapaTond. . . undpyet BéBata xou to APL-WEB. AM\& 9o fileha vor ed -
T axoua yio Ty IMP. To tpito xaxd autic Tng YAMOoUS HTay OTL oV EXUVES EVaL
AdBog, o cuPTAOTHC ékave KUKAOUS X0l OTopAToNoE 6TO TP®To Addog AéyovTag
«ERROR, ERROR, ERROR» xou yetd tepudtile’ Yo €npene va Bpeic mold ftav
T0 Addoc. Aev Yoy xopion xatamAnxtix YAOooo oArd 00Te xal 0 CUUTLAOTAC
Aoy xotamAnxtixos. ‘Opwe Aoy autr tou tpotoloa yiatl taiptale amdluta
ue to Aertoupnud cbotnua. Ou mapatdéers (arrays) ovopaldtay €Tol Tou ftay
gbxolo va to Beig otov debugger xou umopoloeg va Beic moléc Véoeic uviung
xatohduBouvory, HEEPES TS TAYOUVOY TOL TTESYHALTOL O UTOPOUGES VoL TREEELC TO
npoYpappa oou aflémiota yiatl 1 IMP €deve xahd pe 1o Aettoupyins. Autd dev
UTOPOVGES VoL TO AVELS PE ool SN YAdooo. Mropoloeg va yeddeig pe pia
#xaAOTERT YAWOOoW 0ANS Yo TEleltdvES TO TROYEAUUUd Gou U0 Bdouddes apydTepa
and 6TL av yenowdonolodoeg tny IMP.

CLB: Xpnowomnowidnxe n IMP oto Stanford,;

Knuth: "Htav oe éva epyaotipio oto Princeton. ‘Eva ypdvo mev épdw oto
Stanford, epyalopouv exel oe éva andeenTo EPELVNTIXG TEHYEUUUO XEUTTUVIAU-
one.

CLB: Ileite pag todpa yio To dAho cag véo Bifiio, to Stanford GraphBase.

Knuth: Auté 1o Biiio elvou yia 0o eldn avdpdnwv. ‘Eyel éva epeuvnuxd
oToyY0" exelvol mou epydlovtal 0T UEAETH VEWY alyoplduwy yio cuVBUAGTIXS
TpoPMuaTa ypetdlovton €va GUYXEXPLWEVO oOvVolo Bedopévwy dokiuns (test da-
ta) vy ehéyyoue tayvtntac. Kadde npoetoipala tov tépo IV tne oepde The
Art of Computer Programming, anogdoioa va xdve dadéotya 6” dAov Tov x6-
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oMo To oTolyElo xou Tar TapadelyoTa Tou yenouronooloa. Tripye avdyxr yio
XTOLOUC TUTOTOINUEVOUG EAEY YOV TaOTNTOG, XolL OAOL TIEETEL VoL ELVOL BLorTtaryUé-
Vo €101 oL va glva Yerolda Be ToAloUS TpoToue. ‘Etol tdhpa €xw plo cuiloyn
and yLhddec tumononuéva cUVoAa Bedouévmv: xal onolodnrote otny Iohwvia
unopel va €yel oxpBoc ta (Bl cUVOA BEBOUEVLV UE XATOLOV OTNV oUERIXT| 1)
oty Kiva. Elvar ave&dptntn vtohoylotixfc mhatpopuac xou xovels umopetl va to
anoxthoel péow Internet

O Beltepog hdyog yia Tov onolo you apéacet To GraphBase etvou yiati anotehel
éva topddelypa tpoypoppatiogol ye to CWEB — elvan oty mporypotixdtnto 32
napadetypota yerone tou CWEB. Eivar 32 uixpd npoypduuata mou delyvouv to
OTUA TOYpaplpatiopod mou tpotid. To nopadelyporto elvon ooy uixpd doxiuia,
HXEEC LOTOPIEC TPOYPUUHUATWY TOU EIVOL XAl EVYAELGTO VoL ToL SLUBACEL XAVELC.

CLB: Xe 1 unohoytotix tepBdAlov (VTOAOYIGTH Xat AoYIoWx6) BouAevETE
TP,

Knuth: Xenowonowy tnv CWEB yia tpoypauuotiops. Xenolonow eni-
onc mdpa mohb tov Emacs, xou tny yAdoooa METAPOST Yyl teyvixd oyédlo.
Ipbxerte yia plo xouvolpyla YAdooa mou égptiaée o John Hobby nou motedon
nwe oLvtopa Yo dotideton Yéow Tou Interner?. Baoiletoaw oto METAFONT. 75%
Tou %xWOWE TN elvon Bixde You amo To METAFONT ohld €lvon TPOTOTOLNUEVT,
wote va mopdyer PostScript. Mou apéoel ndpo moho.

Erione yenotwornowy MATHEMATICA. Ot évdpwnot tnge MAPLE npoomo-
Yolv va pe neloouvy va yupiow oto MAPLE, éva mol) xahd npdypouuo. Autn
™ ouypn Suwe mpotued to MATHEMATICA vyl Sev ypetdleton vor dnhod-
VEIC TOUg ToAhamhaotaopols: unopels va mewg ‘22X avtl v ‘2« X7 Enlong to
eyyepldio tou MATHEMATICA etvou e€oupetind.

CLB: Yac apéoet T0 otul Tou Wolfram;

Knuth: ISwitepa 10 cupethplo dpwv. .. unopelc edxola va Peelc to mévta
oto BiAlo. Bny mpdtn éxdoor dtav elya Eva mpdBANUa Vo AUGL x0LToLCA OTO
EUPETHPLO X0 OYEBOY MAVTA UE TOPENEUTE 0TN 6wWoTH ceAlda. Trhpoy uévo uid
0ub popéc mou dev Perna T AEEN ToL Edaryvar xou TN oNPEIT EY GTO EVPETHPLO
yia vou Ty Bewd edxoha Ty enduevy gopd mou Yo TN yeetalbuouy. Xt deltepn
éxdoor autd elyoav oha Sloptwiel, Topdho mou Bev Ta AVEPEPR EYD OE HAVEVAY.

CLB: Oa Alela tdpa Vo ol TElTE TIC EVIUTIWOELS G YLd XATOLES EPEVNTL-
XEC TEPLOYES o av €xeTe epyaciel mdvw oe autéc. H mpddtn evon oL yevetixol
ahyoptiyuot. Tlwg cac gabveton 1 yevixr déa 6tL avtl va anogacilet o avipwnog
yia Tov alybprdpo amogacilel plor unyov .. .

2 SEX. Mpdypa mou thpa cupPaivet.
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Knuth: Yyedidlw va neipopotiote mohd pe auto to Vépa otav o @Td-
ow otov T€TapTo TOUo. YTdpyel yevetxr avanapaywy, undeyel n wédodog tng
simulated annealing, éyouv avantuydel xou dhhec otpatnyinéc. Eye €y wla ué-
Y080 oto BiPBAo Stanford GraphBase mou tnyv €xw ovoudoel «stratified greedy.
‘Ohec autég oL teyvixég €xouv otoyo To (Blo eldog mpoPAnudtwy xou Féhw va
%8ve TOMNES BoxéS pepée Umopoly va Boukédouy xolitepa ot éva TEOBAN-
g omb 6Tl o éva GAho, xou VENw va avartuw wia dalodnon yid dha awtd.
Kémowa mpoPAfuata avixouy pe plor guoixy| €vvola ota VEURKWIXE BlxTud. . . oL
veveTixol ahyoprdpol pdihov VYo to téve xohd oe Vépata Tou €Y0UY VoL XEvouv
UE OVOLYVEPLOT) QWVAC, X0l X3Amolo Aéve OTL Yol xEVOUV XAl YLal YENUOTIOTNELIXES
npofAédeic 1§ dAha tétola Yéparta. Kata xdmoo tpémo oo xovtitepa elvon o
TEOBANU OE PUOLKES BIERYAOIEC TOGO XANVTEQO AVAUEVETOL VO DOUAEVEL EVaC YE-
VETIXOG ahYOpLdpoC, EVE 660 xovtUTtepa elval To TEOBANUA 6T Yewplo aprdumdy
N %84Tt TEYVNTO, TOCO TEPLUEVEL XaVElC XAmola GANT TPOCEYYLOT Vol BOUAEVEL XA
ANotepa. Etvon 80oxoho va xatahdBet xavelg mwe Yo dovkédouy autéc ol yedodol
oe oyéon e 1o péyedoc tou mpoflAfuatoc. Mnogel oe éva pixpo meoBAnua vo
TOL TAVE XOAG Xk VoL AoTUYoLY o€ €va Alyo peyaiitepo. 'H avdnoda BéRara.

CLB: Ané 6,1 gaiveton €yeton TOAG Ypoévior SOLAAS axdud UTpocTd oog.

Knuth H Stanford GraphBase pou mapéyet anepidpioto aprdud npolAnud-
Twv. ABdlew v oyveilovtor dhhot Yo Tig Bixég Toug uedodoug, ahAd Tic doxi-
udlw xan povog pou. H mpotdtunn Souvkeid mou xdve oto The Art Of Computer
Programming etvon va ndipw Tic pedddoug 500 BlaPopeTixmy avipmdnmy ot va
avohbow Ty pédodo A and ) oxomd tou B xou avtiotpoga. Autol to frémouy
46vo amd T Bixr) ToUg GXOTIA OTOTE €Y TEOOTADW VoL GUUTANEWGCE XEVAL. . .

CLB: Ti éyete vo nelte ylol TOV avTIKELEVOOTPAPT] TEOYQOUUATIONO;

Knuth: ITdvta eiyo 610 vou pou éva té€tolo eldog mpoYpaUuaTIoHol ohAd
noté Bev ypeloyonolnoa YAWooeg ol anattovoay xdtl tétolo. Xuvidwe elya
eY® amtioelg and tog YAnooes. Tdpa ol YAWooee unopoly va cou Beolv ta
A&dn cou xau €tot elvon o evxoho va xpleic TAnpogopie and to éva uépog Tou
TEOYPIUHUATOS OTO GAAO. LTa OIXd HOU TEOYEQUUITA UE TOAOTEPES YAWDOOES
BeV YeNoWonolodoa x4TL ToU BEV EMPETE VO YPNOULOTOLNOW ENPETE VoL ENYBAANW
GTOV EQUTO UOU VAL YPNOULOTOLD auToU¢ TOUC xavoves. Mropoloo xat To €xava.
Aev umfpyay TEOYAUUATA TOL 8 Unopolod Vo Yedhw. . . aAAd To Ve epyahela
xa avta Bonddve.

To mpofAnua mou €yw pe autd To Véua ofuepa etvon oti ...1 C++ cbvan
noA0 mep{mhoxn.Lot Ty dpa elvar adlvoto yio pévar var ypdhe xddxa mou Yo
BoUAeVEL 0 TOAAES UTOAOYLOTIXES TAATPOPUES, EXTOC Xa oV amo@OYw OAo To
e€wtixd epyoheio. ‘Onote autol tou oyedlacay tnv C++ dtav elyov Vo avtideteg
andelg yid To mwg vo Aboouy éva Géua, Eheyay evtdEel ag cupnepthdBouyue xou
Tic dvo. 'Etol n yoooa eivan mtohd «baroquey xatd 0 yvoun pou. AMG xdde
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xehome e C++ €yel éva unocUVolo NG YAWOOHS ToU ypnolpomolel ondte
owtd eivon xah6. To CWEB Béfoua unootnellet xar ty C++ odAd xou v C.

CLB: Ilelte pog tic oxédelc oog yia neployég 6mng Yewpla tou ydoug, fractals
(xpoL un oxépanag didotaonc) x.An. H acdpeta tou ta dtaxpivel patveton va ebvor
oe avtideon pe Tic neployéc Tou acyoANUxaTE 6To TopEATOV.

Knuth: Apywd éxava xdnota Boukeld 6Toug Yweoug ur axéponog didotaong,
TEOXELTOL Yia Ml XATATANXTLXY apalpean. Mropodv Vo xaTaoXEVAGTOOY LOVTE-
Aot o Tply Bev UmopOUCOHE VAl GXEPTOUUE Xat TouELdlouy Ye TOAAG TpdyuaTo
o PUOT, 6TV TO LBLAUTEPO YAUPAXTNELOTIXO TOUC EYEL VoL XAVEL PE €val YEpal Tou
eNAVUAOPBAVETE CUVEYNDS ot BlapopeTixt| xAlhoxa. [ mopdderypa av xavelc
peyeviivel to meplypaupa TG oxpoylaAlde il Yo BAénel o (Blo oyrua, xou
TOANG Tpdrypota €youy auth v WwiotnTa. H @lon €yel Toug dixole tng enava-
Mmuxole ahyopldpoug yior var mopdyel medypata 6nwe cOvvepa, eEABETIXG Tupl
A Tdpo €youye pordnuotinés Teyvixéc Yo Vo XOTOVOOUUE aUTES TIC Bladi-
xaoleg mou npoywpedve Tépa and TIC Slapopnés eElowoels Tou €youpe cuvniioel
VoL YPNOWOTOLOVYE antd Toug TEoTnyolUEVOLS aldVvee. ‘Eyouue éva ohoxalvoupyto
EPYUAE(O VO YPTNOLULOTOLOVUE av %ol OEV €y avamTuyuévn dlaloinon yia avtég
g teyvinée. Dvwpllo ta dpta tne dlaiodnonic pou: uepnd mpolAfAuaTe Urop
Vo Tot AMOGw xoA& ahAd E€pw 6TL GANOL Uopoly Vo BoUV AUECHES XYTL TOU EUEVAL
Yo You mdpel TOAD pa VoL Bw. . . 8V elvon To BuvaTéd pou onueio.

CLB: X mou6 Badud éxete napaxohovdioet tic e&ehlleic otny TEYVNTH VOT-
poclvn; To tpito cac mpdypaupa ftay éva npdypopua tethloc tou pddouve and
o Addn tou, xar to Stanford elvan éva and o xopugaia WebUaT oTNY Epeuva
Yo TNV TEYYNTH voNnuoaoivy. . .

Knuth: H teyvnt) vonuooivn oyetileton dueca pe tov T€T0pT0 TOUO™ OL
gpeuyNTéc Tou YEPATOC YPMOWOTOLOUY TS CUVBLAGTIXEC TEYVIXES TOU UEAETE,
ondte LTAPYOLV dPxeTEC dnuooteloelc Tou oyetilovian pe to Béuo. Aovield
pou etvo vor cLYXelvw Tar AnoTEAEOUATA OTNY TEYVNTY VONUOCUVY HE AUTA TNG
XOWOTNTOSC TV NAEXTEOAGY WV UMY OVIXWV, Kol FANWY EWBOTATWY" XEVE XOWVOTN-
ToL €YEL Yok EVAL DLOPOPETIXG TEOTO TEOGEYYLONS TwV TEofBinudtwy. Ilpoonadw va
Olafdow auTd Tor TRy XL Vo evoTolow Tig Wéec. Ot mid dloxohec epap-
HOYEC o Tot WO amauTNTiXd TEoBAAUTa TNV LoTopla TwV UTOAOYLoTWY elval
oty TEXVNTH vonuooLvn. H teyvnt vonuooivn elvan 1 o moporywyny) Tnyn
VEWV TEYVIXOV OTNV EMCTAUY TV UTOAOYLOTOV. Moac odiynoe oe TOAAES xou
ONUAVTIXEC TPOODOUS OTWS BOPES DEBOUEVWY %o avEAUGT] AoTOY. . . IToAAd and
o xohUtepa Topadelypata v debugging xan yia vor xdvelg To Aoyiopixd va
Boukevet, dha o cuoTAUaTa cLUBOAXTE GAYERRPOC TOU QTIAYTNXAY, Ol TEWTES
MEAETES YRUPIXWY Xol TEYYNTAS 6pAONE, X.AT.. Ohat €xouv oL Bathéc pllec otny
TEYVNTY YONUOoUHVY,.
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CLB: Anlody| dev elote and autodc TOU UTOTIOLY OTL €YLlVE GE AUTH THY
TEPLOY Y. - -

Knuth: Kadohou. Autd mou éyive ftav bt mohhol niotedav 6t 1 teyvnth
vonuooLv Yo yvotay mavdxeta. Eivow xdt ocav va €yelg pid etoupeio mou mé-
pTOUV oL petoyéc e emedn ol mpofhédeic i ta xépdn e Arav 18% evdd To
mpaypotied e xépdn fitav 15%. Autd cuvéfn yiotl niotedav 6,1 wo yedo-
dohoyla Yo éAuve Ta névta. Kotd ndoo mbavétnta autd Yo cuplel pe dha to
Yépota Tou T eviunwotdlouvy: ot dvipwrot Yo xatahdBouv 6Tl ye autd dev
unopolv va anovtioouy to tévta. IToAAd npofiruota elvon t600 Shoxola Tou
noté dev Yo Bpodue wia xohy) Ao yia avtd. Ot dvipwnol anoyontebovtal 6tay
dev Beloxouv v <Ny Tng TSy, ..

CLB: Av teleidvate tdhpa to mavemoTio 1 to ddaxtopixd coc Tt eldoug
goeuva o Slokéyate; 'H prnwe dev Yo Slokéyate xav Epeuva;

Knuth: Nopilw nwe ta mé evdiagpépovta Yéuota auty T oTiydn oty €nt-
oTHUYN TWV UTOAOYIGT®Y elvol oTn pourotxt| xat ot Proynueta. o nopdderypo
1 pounotixy| elvon xotamhnuTind Féuor vor QTIdyVELS avTiXelUeEV TTOU XivolvTol
xa aAAnhoemxovwvoly petald toug. To Stanford €yel éva peydho epyoaotr-
plo poUTOTIXAC o To oxEdLO pog elvar va gTidEovue éva VEo xThpto Tou Yo
€xel exotd poundT oL Vo MEPTATAVE GTOUG Bladpduoug yia vo avePBaivel €Tol To
EVOLAPEPOY TV PoLTNTWY. Ou pag tdpel Tepinou dVOo Ue Tela Ypovia uEypeL Vo Ue-
tagepdolpe oto VEéo xthplo. Mévo nou Gu BAénelc pounot exel Yo cou €pyovio
1WBéec yiow xouvolpyla mpdypata. Autd To tpofifuata enlong mopdyouy wealeg
pordnpotixég xou Jewpntinés epwthoeic. Kou upnhod eminédou ypapund epyareia,
Lot TEPLOY T Tou €yel eTtlong €val TERAGTIO oEtdd XOTATANXTIXDY WBeY. Nou, Yo
fdeha va aoyolnied pe auto.

CLB: Tl avagépate tnv Ploymueia;

Knuth: Trdpyouv exatouieta dAuta tpofifuota exel. H Blokoyla elvon mohd
dnepraner, Tohd neplnhoxn xan anelpne yenown. To npdBAnua pe tn Bloloyia elvon
otL av mpénel va gpyaoteic we Ploddyog elvon Bapetd. To nelpduoto Umopel Vo
xpatricouy xou tela yedvia xat Eapvind unopel vo TECEL TO PEVUO Xl TOL TEVTAL
nedabvouv! ot amd Ty cpy . LToug UTONOYLOTES PTLEYVELS TOV Bixd Gou xbGo.
Ot Brohdyol navtog a&llouy cuYYaAENTARLAL TTOU To XATUPECVOUV.

Etvor 80ox0olo yio uévar vou e e olyouptd Yetd amd 50 oxduo yedvio expnxti-
xS avdmTuENG TWV UToAoYIoTWY OTL Yo cuveyioel va €yel evilagépovTa TEOBAH-
KOO 1) EMCTAHKY TOV UTOAOYLOTGY ot 0ev Vo efvor amAd BehTiddoelc N YVWoToy
npayudtwy. Towg oha ta evilagpépovta medyuato vo €xouv avoxoiugdel. Iowe
%o VoL X8V Adog oAAG Bev umoped vor tpofBAédin wia ateleleytn avdntuln. Aevy-
TOP® VoL (Yol TOCO GlyoLEOC YIol TOUC UTOAOYIGTEC 6C0 UTOP VA lol YLot TNV
Brohoyla. Auth €xel evBiagpépovta npoBArfuata yio TovAdylotov dAia 500 yedvia,
ebvar og awtd TO Eminedo.
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CLB: H yption tou dwodixtiou (Internet) eivon exprpuixd aulavbuevn tdpa,
ME OO XAl MEQIOOOTERES. . .

Knuth: Mid pépa Yo avapwtniolue moldg mhnpevel yio dho autd!
CLB: To ypnotponote; I'vwpllew 6tL 10 yenotponotoloate oto mopehdov.

Knuth: Aexanévte ypdvia ypnowonolotoa nhextpovixd toyudpoueio oto
ARPANET xou oto Internet. Kdnow otiyur| tov Iovoudplo tou 1990 otopdn-
oo ylotl uol énanpve Tohd yedvo vo Boew dxer avdueca oe 6A1 auTh TN caolpa.
Aev €y niextpovixt] dievuvon. ‘Ocol mpootadoldv va you yeddouv maipvouy
pla amdvinon mou Aéel «O Kodnyntic Knuth éyer otapoartiost vo SwBdler nie-
xTpoVIXd Tayudpopelo® propeite Vo Tou yeddete oty Téde detiuvomny?.

Etvor ad0vato va xheloeig 1o nhextpovind tayudpoueio! Ntéhvelg éva wovn-
Mot O XETOLOV o OmAVTEEL «Xog EUYOPIoTMY xau €0l Eavaamavtde «OK, coug
ELYAPLOTE) TTOU UE EVYAPLOTHTE. . . »

To nhextpovixd taryudpouelo etvor TOAD Xah6 Yot UTOUE TOU VENOLY Vo elvo
oTNY oy TV TEUYUETLY. ARG ey Soulelw oty GAAN dxpen. Koltdw 1déec
TPOGEXTIXE xat TPooTodd var T Ypdw. . . xtvolyue apyd avdueoa oe mpdyua-
To TOU €Y0UV XAVEL dAhoL xou TpooTod Vo Tol opyavow. AMNG dev Eépw T
oupfaivel auTtov Tov pnva.

‘Etol howndv dev doPdley nhextpovixd toyudpouelo mia, exTOC ond OTAVIES
TEQLNTACELS OTwe 6Tay Tnyalve éva Tokidl .. oto Ioponh xow Béhw vo xavoviow
TEAYUOTO TNG TEAELTAlOG OTYUNS. Z€pw TS VAL XENOWLOTOLD TO NAEXTEOVIXO
Toyudpopelo tou Emacs ohhd Bev 9w va yive xohdg oe autd.

CLB: 'Eyete noAld eviopépovia €Ew amd TOUC UTOAOYIOTEC Xol Td
pordnuatied—yuovoudt, Ypnoxela, cuypapr. H pouvouy ebvar plor dnuovpyud
oo BLé€odoc, évac TpoTog yia va dtaoxeddlete ¥ plot Ypnoxeutinr Sié€odoc;

Knuth: Auty) tn otiyun etvon yio Slaoxédaor. Mou apéael va épyovton gihol
oto onitl xou vo toflouye midvo ogéa. Av uropoloo Bo o Exova xdie Bdoudda.
EAniw va {low apxetd dote va TeEleldow to €pyo g (whC Hou TNy oelpd
BBAwy The Art Of Computer Programming xou petd {owg aoyornde ye vy
ouvieon povoixhc. ‘Eva évelpo etvou. . . xaxr) povoixt| B¢Loua.

CLB: 'Eycte ypddel xdnoleg cuviéoelg 1oy, cwotd;

Knuth: Nou, oAl Aoy xupleg éva ddpoiouo and povoixd Yépota dAAwy
avitponwy. ‘Otav Hrovy gortntic ety yeder plor wxer| pouowr) xwuwdioa tou
heyotav «Nebbishlandy. Autr n Souvheld elye didpxelo mepinov 10 Aentd, ohhd
X0 1) LOLUGLXY XaL ot aTolyol Yitav dixol pou.

3 SE.3. Auté dev eivon arfdeia, anhd o Knuth 8¢ Snuociomolel tnv nhextpovixs tou Biel-
Yuvon.
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CLB: 'Eyete xpatrfioet Tnv napTitotea;

Knuth: Nou. .. 7 uddhov oyl Tny éyoca. Eye pévo éva pépoc. Iiotebw va
Vv Be xdmou. PTidyvew éva apyelo T 0TOV UTOAOYLOTY] YLt OAoL TaL TEAY AT
ToU €Y 0TO OTiTL Hou.

CLB: Ilaiate xadohou pe tny teyvoroyia MIDI, A xpotiicate enltndeg amo-
OTAOELS and oUTHV.

Knuth: Movu apéoel mold. Aydpoaoco ta nepacuévo Xplotolyevva éva cuvie-
obulep yia Tov Y16 pou xou émoula e Tic wpes. Mou dpeoe ndpa moll. Hakibtepa
elya noi&et oe éva ouvdeodulep Kurzweil oto onit tou Marvin Minsky mou ¥tov
ulo mpoooyolwon mdvou. Teleutalo évae @lhog thye otny Ayyhio yio telo yeo-
viar xou dev fdede vo ndpel o mdvo tou pall tou, €tol aydpace éva Yamaha
ue €81 pwvéc. ‘Otav tov emoxéptnxa tépaoca Teelc unépoyes uépec tallovtog ta
xoppdrio tou HEepa vo todle oto mdvo Soxwdlovtag didgpopes puwvéc. H mpo-
oopoinan mdvou tou eiye éuolle Ye Toéumalo ahhd tar TATEa HTay evaioinTa
07O OO0 TA TUTOVCEG ONOTE UNOPOUGCES Vo Ttafele BuvaTtd 1) amohd tpdrypa Tou
Bev UmopeLs VoL xdvelg oe €va tparypoTixd Toéunaio. Avuta ta cuvieodulep elvon
TEAYUOTIXE TOND XoAd.

CLB: 1I6te Byvxate ot obvtaln and to Stanford;

Knuth: ®étoc. Eiyo ddeia yior 800 ypdvior (OOGTOU Vo Umoped xou TUTIXd Vo
By otn olvtadn. ‘Atuna elya Byel and 1o 1990 v (Bia uépat ToL oTapdTnoo Vo
Sl nhextpovixd tayudpopeio. Elya avaxowdoel to oyedid pou tpla ypdvia
vopltepa. Awmiotwon 6t autd Tou Hleha vo xdve ot {wih Lo HToy VoL TERELD-
ow to The Art Of Computer Programming' Efya npopfiéder 6Tt o pou mdpel
20 ypodvio mhripouc anacyoinong. Edv cuveyila vo xdvw outd mou éxova Yo pou
énoupve 40 1 xon 50 ypedvia. Me dhho Aoyia 8ev mpoyweoloE, xol EUEVA CUVEY WG
niow. 'Etol anogdoica va Byw otn odvtaln. BéBoua dev pou opéoel mou dgnoa
OTL GAAO Exavar ARG UTTAEY LY O TEAY AT TOU TOAY YAENXA TTOU AOAAGLY TNXL
and auta, OTWE TO VoL YRAPw Tpotdoels Yia epevyntikd mpoypdujata.

CLB: Enpene va ypdpete xal TEOTICELS Ylo EQEUVNTIXG TpOYeduuate; No6-
uilat 6Tt Vo ioootay amodhaypévos and auto.

Knuth: 'Eyete yoduyop PAénw. Aev npénel var 10 xdvw ol ohAd cory xodn-
YNTAS Yial VoL €0 Xoho €EOTAIGUOS YLoL TOUC QOLTNTEC WOV 1) VoL UTOPE VoL €Y
ETUOXETTES YL EPELVTIXE TPOYPAUUaTA, Enpee Vo Bploxw Yoenyouc. Eival mokd
doukeio vau {ntiovetelg Aegtd. To System Development Foundation pou eiyav
nel 6Tt Yo wou Edvay €va exartopdplo Borhdpta Yo va TeEAeLdow To TEX hote va
emoteédw otn ouyypapy tne oetpdc The Art Of Computer Programming.

CLB: Ta nrpate;
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Knuth: BePBolwg, ahhd ndhl npe mdpot TOAAG YedVIOL YLOL VAL TEAEWDHCW TO
TEX. Anogdolon étol Tt 0 pévoc TEOToC Yio v TeEAedow T oetpd The Art Of
Computer Programming Aty vor agiepwde mhfpwe oe autéd. Hrav dboxoko va
TEOCOPHOCTE Ta TpTa 2-3 Yedvia. Topa duwe voude evtdiet.

Abvo dhé€elg oto Stanford xdde uriva pe yevind titho Computer Musings.
Yyeddlo va cuveylow va divew tétoleg owieg ot Yéuata xou Wbéeg mou PBeloxw
ovdlapépouaeg yia ta endpeva 20 yedvia. Hapouoidlew npoBAfuata tou dev yro-
e® Vo AMoow oTe xdmotog var tor Aooel avtl yio epéva. Av Bev umop vor AOow
éva TEOBANUA Yo 2 Wpeg To divew oe xdmolov dAoY va To AOoEL OAALOE ToAL Ué-
vo Ttiow. Kadog yedgpw to Biiio xivolue and déua o Véua mapinou avd Teelg
[Bdouddeg.

CLB: Eicaote Wiaitepa yvwotoc yiow oquta ToU EYETE YEAPeL xou yior TNV
€pELVA COC" COG GPECE OUWCE 1) BIBAOXAALYL XalL 1) CUVAVAOTEORT UE TOUS QPOLTNTES;

Knuth: Elyoue toug xalbtepoug pottntég tou xdouou. Axdua cuvavactpe-
(POHOL UE TOUS POLTNTES UECW TRV SLOAEEEDY YOV UANG BEV PTOPE VOl GUYXPATHTW
o OVOUATd Toug Tid. Auto elvon éva TpdBhnua.

Ac uno¥éoouye 6Tt Biver pa Sdhen tne oelpdc Computer Musings xou dta-
TUTOVE €val avoly Té TpoBinua. Ko xdmolog and 1o axpoatriplo To ADveL, YedpeL
v dtelPr) Tou, Tehewwvel Yéou oe 2 BOouddeg xou EpyETE xou Uou TO Belyvel.
Ou evdlagepd yia to Yéua, Yo to dBdow xou Yo unoypddw Tt St Tou
... OUWC AUTOC elvon 0 povog tpomoc enaghc. Eiya 28 goitntéc mou nipay Sido-
xtopixd poli wou xou udhhov técol Yo mapopelvouy extég xou av cUMPBEL XdTt
TOAD) Yeyopa 0TI SLOAEEELS oL OTWEC OVEPEPX TIpLY.

CLB: Real-time 8ibaxtopixd! Ti Slapopéc €xete TopATNEHOEL GTOUC QPOLTNTES
HE TNV T8EOBO ALY QUTMV TV ETWY;

Knuth: Trdpyel wd mohd onpoavtixnd adioy?. Xtn dexaetio Tov 70 ol got-
e evdlagepoTay Tohd yia wouowxt|. To mp®to mpdyuo Tou Toug PKTOVCUUE
Atay «TL youotxd opyavo mallete;y. Elyoue mohhd pouoixd oyfuata x.ir. To-
pot oyedov xavévas dev evilopépeTe Yot TNV Pouotxt|. Aev Epw av dAhalav ol
QOLTNTES TOU BLIAEYOUY TNVETUGTAUY TWV UTOAOYLOTOVY ) To (Blo cuufoalvel e
6AhOUC TOUC POLTNTES TOPA. AV POTACELS TR TOUC POLTNTES TNE EMGTAUNG TWV
UTOAOYLOTOV Told efval ol YOUTU Toug To To midovd elvol Vo GoL TOUV 1) To-
onhacioy. Ipbopata eiyoue xdmotov mou énoule QuoapUOVIX AAAG BeV UTHEYE
xovelc GANOC HOLGIXOS.

CLB: Koytd aAhoryh) 6Ty TOLOTNTA TWV POLTNTEOV;

Knuth: Oyt...ext6¢ and 10 611 dev E€pouv 100 %A pordnuatid 660
NEepav mohtd. Ipénel va toug mpoetowwdlouye Yl auTod Ue edixd pordhporto
oxOpaL XU OE €Val TAVETUOTAHWLO OTwg To Stanford.
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CLB: Alayéc otov ywpo; Me t6c0 xdopo xat mpdodo mou €xel ofuepa o
xhddog €yel oAAEEeL xorddhou;

Knuth: Eivow mold Biagopetinde onuepa. Tndpyel enione avtaywviopog:
elvan o Suoxoha Ta TEdypoTa T and OTL fToy oTNY enoy Y| wou. ‘Otav dpyloa
ftay TOAD 6 eUXoho vor avoxaADPES xdTL xowvolpylo amd OTL elvon orjuepa,
oty €yelc YLhddes €€unvoug avipdroug Tou Xdvouv Téco omoudaia TEdYUATA.
Téte lowe va umipyoy déxa TohD xaha Bidaxtopxd. Twpo Sev pnopel xavelc va
napaxoloviioel Oheg Tic e€elléels.

Ave&dptnta and Tov xhddo otov onolo eloon, GAol BuoxorebovTol Vo ToEAXOo-
houvdouv g e€eileic. Kdlde nedlo otevedel ouveyde agold xavelc dev unopel va
E€pel O TNy meptoy | Tou o Kotévoe Sloahéyel 0o wxpéc neployéc péoa otov
#xh&do xou pardaiver autée Tig meployéer av xdmolog E€pet Eépel TNV meptoyh A xou
B xou xdmotog dAhog tnv B xou v I' xan évac dhhoc v I' xaw v A téte o
XOEOC UEVEL LXAVOTIONTIXA CUVVEXTIXOS TOEONO TTOU UEYOADVEL.

CLB: Biénete tov €autd GOC 0oV TOV TEAELUTALO arvayevyntTi) TN EMOTAUNG
TV UTOAOYLOTOV;

Knuth: Aev éyw tdéoo eupeia yviorn 6co vouilete—doukebw oe éva Véuoa
xdde opd. Nopilw dpng nwg podoive yeryopo: umop vo Yive eldnog ot éva
Vépo apéonc. Mdaleva Sidpopa mpdypata 30 ypdvia TR MOTE Vo UTOPE Vo
daBalow v BiAoypagpioc oe xdde Gy oe «batch modey—ywplc vor ahhdlew
Béuorta ouvéyeta. Mropd va anopogriow éva Véua Tomxd xan vo Yivew xahog o
auTO yia Alyo. .. AN UETE Pnv oL TelTal VoL %8V auTd Tou Exaval Alyoug urveg
mpw. Enlong €y moAlole avupdmoug mou dloptcyvouv tar Addn pou.

CLB: H tehevtaio pou xou AlydTEQO XoAY Ylol OUC EPWTNOM. .. TOLO elvor
TO TEEYOV TAAVO YLl TNV CUUTAHEWOY %ot TwY @t Touwv tou The Art Of
Computer Programming;

Knuth: O palebouye téooepa and autd npwv Bydhoupe to 0o mpdta xdde
¥eovo: Yo xpotdue xdnota oo pipeline! Not tot avoyévete to 1995 1 1996+ npdxet-
Te Yl beta—test exdooeic Twv mpaypatxdy BiAiwy. Iliotednw nwg Yo teleidow
Tov tétopTto Topo 1o 2003, Ttov néunto to 2008, peta Yo enavexdodel o npdTog,
debtepog o Tpitog TOUOG. . . Oa uTdpyEl pio cUVOTTIXY €XBOOT TV TOUWY AN
TOV TPMTO PEYPL TOV TEUTTO.

CLB: Ilo¢ do oy 1 xaplépa cog xat 1 Lo1 cac av Bev elyate ovoxovmoeL
QUTO TO ETTATOUO EPYO;

Knuth: Yty apyr dev avaxoivwoa xdtt tétoto. Ilicteva ot Yo Eypaga éva
BBrio. ANAG av Bev T0 €xava auTtd ToTeb® OTL TdAL Vot elya TOAD yeddipo. And
ot gafvetar oe A1 TNV Topela pou dpece va TeooTadd Vo eENYE OTOV ovory Ve~
otn. ‘Otav AUouvy 0To YURVEOLO HUOLY O CUVTAXTNG TNS Oy ohg epnuepidag
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07O TAVETLOTALO HLOLY 0 GUVTAXTNS EVOC TEptodixoL. TIdvta pou dpeae va nailw
ue Tic Aégelc.
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The KIEX3 Programming Language—
a proposed system for TEX macro
programming

David Carlisle, Chris Rowley xat Frank Mittelbach$¥

BETEXS project
email:later—10Qurz.uni-heidelberg.de

1. Introduction

This paper describes the conventions for a TgpX-based programming lan-
guage which is intended to provide a more consistent and rational environment
for the construction of large scale systems, such as ITEX, using TEX macros.

Variants of this language have been in use by The IATEX3 Project Team
since around 1990 but the syntax specification to be outlined here should not
be considered final. This is an experimental language thus many aspects, such
as the syntax conventions and naming schemes, may (and probably will) change
as more experience is gained with using the language in practice.

The next section shows where this language fits into a complete TEX-based
document processing system. We then describe the major features of the syntac-
tic structure of command names, including the argument specification syntax
used in function names.

The practical ideas behind this argument syntax will be explained, together
with the semantics of the expansion control mechanism and the interface used
to define variant forms of functions. The paper also discusses some advantages
of the syntax for parameter names.

§  This paper is based on a talk given by David Carlisle in San Francisco, July 1997, but
it describes the work of several people: principally Frank Mittelbach and Denys Duchier,
together with Johannes Braams, David Carlisle, Michael Downes, Alan Jeffrey, Chris Rowley
and Rainer Schopf.

T To xeipevo autd euyaviotnxe oe tebyog Tou nepodixoy TUGboat.
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As we shall demonstrate, the use of a structured naming scheme and of vari-
ant forms for functions greatly improves the readability of the code and hence
also its reliability. Moreover, experience has shown that the longer command
names which result from the new syntax do not make the process of writing
code significantly harder (especially when using a reasonably intelligent editor).

The final section gives some details of our plans to distribute parts of this
system during the next year. More general information concerning the work of
the WTEX3 Project can be found in [4].

2. Languages and interfaces

It is possible to identify several distinct languages related to the various
interfaces that are needed in a TEX-based document processing system. This
section looks at those we consider most important for the BTEX3 system.

Document mark-up This comprises those commands (often called tags) that
are to embedded in the document (the .tex file).

It is generally accepted that such mark-up should be essentially declarative. It
may be traditional TEX-based mark-up such as BTEX 2¢, as described in [3]
and [2], or SGML-based mark-up such as XML.

One problem with more traditional TEX coding conventions (as described in [1]
is that the names and syntax of TEX’s primitive formatting commands are inge-
niously designed to be ‘natural’ when used directly by the author as document
mark-up or in macros. Ironically, the ubiquity (and widely recognised superior-
ity) of logical mark-up has meant that such explicit formatting commands are
almost never needed in documents or in author-defined macros. Thus they are
used almost exclusively by TEX programmers to define higher-level commands;
and their idiosyncratic syntax is not at all popular with this community. More-
over, many of them have names that could be very useful as document mark-up
tags were they not pre-empted as primitives (e.g., \box or \special).

Designer interface This relates a (human) typographic designer’s specifica-
tion for a document to a program that ‘formats the document’. It should ideally
use a declarative language that facilitates expression of the relationship and
spacing rules specified for the layout of the various document elements.

This language is not embedded in document text and it will be very different
in form to the document mark-up language. For sGML-based systems the DSSSL
language may come to play this role. For IXTEX, this level was almost completely
missing from ETEX2.09; BTEX 2¢ made some improvements in this area but it
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is still the case that implementing a design specification in IXTEX requires far
more ‘low-level’ coding than is acceptable.

Programmer interface This language is the implementation language in
which the basic typesetting functionality is implemented, building upon the
primitives of TEX (or a successor program). It may also be used to implement
the previous two languages ‘within’ TEX, as in the current BTEX system.

Only the last of these three interfaces is covered by this paper, which de-
scribes a system aimed at providing a suitable basis for coding large scale
projects in TEX (but this should not preclude its use for smaller projects). Its
main distinguishing features are summarised here.

— A consistent naming scheme for all commands, including TEX primitives.

— The classification of commands as I TEX functions or I TEX parameters,
and also their division into modules according to their functionality.

— A simple mechanism for controlling argument expansion.

— Provision of a set of core XTEX functions that is sufficient for handling
programming constructs such as queues, sets, stacks, property lists.

— A TEX programming environment in which, for example, all white space
is ignored.

3. The naming scheme

The naming conventions for this programming language distinguish between
functions and parameters. Functions can have arguments and they are executed.
Parameters can be assigned values and they are used in arguments to functions;
they are not directly executed but are manipulated by mutator and accessor
functions. Functions and parameters with a related functionality (for example
accessing counters, or manipulating token-lists, etc.) are collected together into
a module.

Note that all these terms are only I2TEX terminology and are not, for ex-
ample, intended to indicate that the commands have these properties when
considered in the context of basic TEX or in any more general programming
context.
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3.1. Examples

Before giving the details of the naming scheme, here are a few typical ex-
amples to indicate the flavour of the scheme; first some parameter names.

\1_tmpa_box is a local parameter (hence the 1_ prefix) correspond-
ing to a box register.

\g_tmpa_int is a global parameter (hence the g_ prefix) corre-
sponding to an integer register (i.e., a TEX count register).
\c_empty_toks is the constant (c_) token register parameter that
is for ever empty.

Now here is an example of a typical function name.

\seq_push:Nn is the function which puts the token list specified by its
second argument onto the stack specified by its first argument. The different
natures of the two arguments are indicated by the :Nn suffix. The first argument
must be a single token which ‘names’ the stack parameter: such single-token
arguments are denoted N. The second argument is a normal TEX ‘undelimited
argument’, which may either be a single token or a balanced, brace-delimited
token list (which we shall here call a braced token list): the n denotes such a
‘normal’ argument form.

\seq_push:cn would be similar to the above, but in this case the ¢ means
that the stack-name is specified in the first argument by a token list that
expands, using \csname. .., to a control sequence that is the name of the
stack parameter.

The names of these two functions also indicate that they are in the module
called seq.

3.2. Formal syntax of the conventions

We shall now look in more detail at the syntax of these names.
The syntax of parameter names is as follows:

\(access)_{module)_{description) _{type)
The syntax of function names is as follows:

\(module) _{description): (arg-spec)
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3.3. Modules and descriptions
The syntax of all names contains
(module) and (description):

these both give information about the command.

A module is a collection of closely related functions and parameters. Typical
module names include int for integer parameters and related functions, —seq—
for sequences and box for boxes.

Packages providing new programming functionality will add new modules
as needed; the programmer can choose any unused name, consisting of letters
only, for a module.

The description gives more detailed information about the function or para-
meter, and provides a unique name for it. It should consist of letters and,
possibly, _ characters.

3.4. Parameters: access and type

The (access) part of the name describes how the parameter can be ac-
cessed. Parameters are primarily classified as local, global or constant (there
are further, more technical, classes). This access type appears as a code at the
beginning of the name; the codes used include:

¢ constants (global parameters whose value should not be changed);
g parameters whose value should only be set globally;

1 parameters whose value should only be set locally.

The (type) will normally (except when introducing a new data-type) be in
the list of available data-types; these include the primitive TEX data-types, such
as the various registers, but to these will be added data-types built within the
ETEX programming system.

Here are some typical data-type names:
int integer-valued count register;
toks token register;

box box register;
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fint ‘Fake-integer’: (or fake-counter) a data type created to avoid problems
with the limited number of available count registers in (standard) TEX;

seq ‘sequence’: a data-type used to implement lists (with access at both ends)
and stacks;

plist property list

When the (type) and (module) are identical (as often happens in the more basic
modules) the (module) part is often omitted for aesthetic reasons.

3.5. Functions: argument specifications

Function names end with an (arg-spec) after a colon. This gives an indication
of the types of argument that a function takes, and provides a convenient
method of naming similar functions that differ only in their argument forms
(see the next section for examples).

The (arg-spec) consists of a (possibly empty) list of characters, each denot-
ing one argument of the function. It is important to understand that ‘argument’
here refers to the effective argument of the XTEX function, not to an argument
at the TpX-level. Indeed, the top level TEX macro that has this name typically
has no arguments. This is an extension of the existing I/ TEX convention where
one says that \section has an optional argument and a mandatory argument,
whereas the TEX macro \section actually has zero parameters at the TEX
level, it merely calls an internal IXTEX command which in turn calls others
that look ahead for star forms and optional arguments.

The list of possible argument specifiers includes the following.

n Unexpanded token or braced token list.
This is a standard TEX undelimited macro argument.

o One-level-expanded token or braced token list.
This means that the argument is expanded one level, as is done by
\expandafter, and the expansion is passed to the function as a braced
token list. Note that if the original argument is a braced token list then
only the first token in that list is expanded.

x Fully-expanded token or braced token list.
This means that the argument is expanded as in the replacement text of
an \edef, and the expansion is passed to the function as a braced token
list.
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c Character string used as a command name.
The argument (a token or braced token list) must, when fully expanded,
produce a sequence of characters which is then used to construct a com-
mand name (via \csname, \endcsname). This command name is the single
token that is passed to the function as the argument.

N Single token (unlike n, the argument must not be surrounded by braces).
A typical example of a command taking an N argument is \def, in which
the command being defined must be unbraced.

O One-level-expanded single token (unbraced).
As for o, the one-level expansion is passed (as a braced token list) to the
function.

X Fully-expanded single token (unbraced).
As for x, the full expansion is passed (as a braced token list) to the
function.

C Character string used as a command name then one-level expanded.
The form of the argument is exactly as for ¢, but the resulting token is
then expanded one level (as for 0), and the expansion is passed to the
function as a braced token list.

p Primitive TEX parameter specification.
This can be something simple like #1#2#3, but may use arbitrary delim-
ited argument syntax such as: #1,#2\q_stop#3.

T,F These are special cases of n arguments, used for the true and false code
in conditional commands.

There are two other specifiers with more general meanings:

D This means: Do not use. This special case is used for TEX primitives
and other commands that are provided for use only while bootstrapping
the IXTEX kernel. If the TEX primitive needs to be used in other contexts
it will be given an alternative, more appropriate, name with a useful
argument specification. The argument syntax of these is often weird, in
the sense described next.

w This means that the argument syntax is ‘weird’ in that it does not fol-
low any standard rule. It is used for functions with arguments that take
non standard forms: examples are TEX-level delimited arguments and the
boolean tests needed after certain primitive \if... commands.
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4. Expansion control

4.1. Simpler means better

Anyone who programs in TEX is frustratingly familiar with the problem
of arranging that arguments to functions are suitably expanded before the
function is called. To illustrate how expansion control can bring instant relief
to this problem we shall consider two examples copied from latex.ltx.

\global
\expandafter

\expandafter
\expandafter

\let

\expandafter

\reserved@a
\csname \curr@fontshape \endcsname

This first piece of code is in essence simply a global \let. However, the token
to be defined is obtained by expanding \reserved@a one level; and, worse, the
token to which it is to be let is obtained by fully expanding \curr@fontshape
and then using the characters produced by that expansion to construct a com-
mand name. The result is a mess of interwoven \expandafter and \csname
beloved of all TEX programmers, and the code is essentially unreadable.

Using the conventions and functionality outlined here, the task would be
achieved with code such as this:

\glet:0c \g_reserved_a_tlp
\1l_current_font_shape_tlp

The command \glet:0c is a global \1et that expands its first argument once,
and generates a command name out of its second argument, before making the
definition. This produces code that is far more readable and more likely to be
correct first time.

Here is the second example.

\expandafter
\in®@

\csname sym#3Y
\expandafter
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\endcsname
\expandafter

%
\group@list}y,

This piece of code is part of the definition of another function. It first produces
two things: a token list, by expanding \group@list once; and a token whose
name comes from ‘sym#3’. Then the function \in@ is called and this tests if its
first argument occurs in the token list of its second argument.

Again we can improve enormously on the code. First we shall rename the
function \in@ according to our conventions. A function such as this but taking
two normal ‘n’ arguments might reasonably be named \seq_test_in:nn; thus
the variant function we need will be defined with the appropriate argument
types and its name will be \seq_test_in:c0. Now this code fragment will be
simply:

\seq_test_in:c0 {sym#3} \1l_group_seq

Note that, in addition to the lack of , the space after the } will be silently
ignored since all white space is ignored in this programming environment.

4.2. New functions from old

For many common functions the INTEX3 kernel will provide variants with a
range of argument forms, and similarly it is expected that extension packages
providing new functions will make them available in the all the commonly
needed forms.

However, there will be occasions where it is necessary to construct a new
such variant form; therefore the expansion module provides a straightforward
mechanism for the creation of functions with any required argument type, start-
ing from a function that takes ‘normal’ TEX undelimited arguments.

To illustrate this let us suppose you have a ‘base function’ \demo_cmd :nnn
that takes three normal arguments, and that you need to construct the variant
\demo_cmd: cnx, for which the first argument is used to construct the name of
a command, whilst the third argument must be fully expanded before being
passed to \demo_cmd:nnn. To produce the variant form from the base form,
simply use this:

\exp_def_form:nnn {demo_cmd} {nnn} {cnx}
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This defines the variant form so that you can then write, for example:
\demo_cmd:cnx {abc} {pq} {\rst \xyz }
rather than ... well, something like this!

\def \tempa {{pq}}%
\edef \tempb {\rst \xyzl}%
\expandafter
\demo@cmd
\csname abcY
\expandafter
\expandafter
\expandafter
\endcsname
\expandafter
\tempa
\expandafter
{%
\tempb
Y%

As a further example, you may wish to declare a function
\demo_cmd_b:xcxcx, as a variant of an existing function \demo_cmd_b:nnnnn,
that fully expands arguments 1, 3 and 5, and produces commands to pass as
arguments 2 and 4 using \csname. The definition you need is simply

\exp_def_form:nnn
{demo_cmd_b} {nnnnn} {xcxcx}

This extension mechanism is written so that if the same new form of some

existing command is implemented by two extension packages then the two
definitions will be identical and thus no conflict will occur.

5. Parameter assignments and accessor functions

5.1. Checking assignments

One of the advantages of having a consistent scheme is that the system can
provide more extensive error-checking and debugging facilities. For example,
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an accessor function that makes a global assignment of a value to a parameter
can check that it is not passed the name of a local parameter as that argument:
it does this by checking that the name starts with \g_.

Such checking is probably too slow for normal use, but the code can have
hooks built in that allow a format to be made in which all functions perform
this kind of check.

A typical section of the source! for such code might look like this (recall
that all white space is ignored):

%<x!check>
\let_new:NN
\toks_gset:Nn \tex_global:D
%</!check>
%<xcheck>
\def_new:Npn
\toks_gset:Nn #1
{
\chk_global:N #1
\tex_global:D #1
}
%</check>

In the above code the function \toks_gset:Nn takes a single token (N) spec-
ifying a token register, and globally sets it to the value passed in the second
argument.

A typical use of it would be:
\toks_gset \g_xxx_toks {<some value>}

In the normal definition, \toks_gset can be simply \let to \global because
the primitive TEX token register does not require any explicit assignment func-
tion: this is done by the %<*!check> code above.

The alternative definition first checks that the argument passed as #1 is
the name of a global parameter and raises an error if it is not. It does this by
taking apart the command name passed as #1 and checking that it starts \g_.

1 This code uses the docstrip system described in [2], Section 14.3.
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5.2. Consistency

The primitive TEX syntax for register assignments has a very minimal syn-
tax and, apart from box functions, there are no explicit functions for assigning
values to these registers.

This makes it impossible to implement alternative data-types with a syntax
that is both consistent and at all similar to the syntax for the primitives;
moreover, it encourages a coding style that is very error prone.

As in the \toks_gset:Nn example given above, all ITEX data-types are
provided with explicit functions for assignment and for use, even when these
have essentially empty definitions. This allows for better error-checking as de-
scribed above; it also allows the construction of further data-types with a simi-
lar interface, even when the implementation of the associated functions is very
complex.

For example, the ‘fake-counter’ (fint) data-type mentioned above will ap-
pear at the ATEX programming level to be exactly like the data-type based on
primitive count registers; however, internally it makes no use of count registers.
Typical functions in this module are illustrated here.

\fint_new:N \1_tmpa_fint
This declares the local parameter \1_example_fint as a fake-counter.
\fint_add:Nn \1l_example_fint \c_thirty_two

This increments the value of this fake-counter by 32.

6. The experimental distribution

The initial implementations of a XTEX programming language using this
kind of syntax remain unreleased (and not completely functional); they partly
pre-date IXTEX 2! The planned distribution will provide a subset of the func-
tionality of those implementations, in the form of packages to be used on top
of INTEX 2¢.

The intention is to allow experienced TEX programmers to experiment with
the system and to comment on the interface. This means that the interface
will change. No part of this system, including the name of anything, should
be relied upon as being available in a later release. Please do experiment with
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these packages, but do not use them for code that you expect to keep unchanged
over a long period.

In view of the intended experimental use for this distribution we shall, in
the first instance, produce only a few modules for use with IIEX 2. These
will set up the conventions and the basic functionality of, for example, the ex-
pansion mechanism; they will also implement some of the basic programming
constructs, such as token-lists and sequences. They are intended only to give
a flavour of the code: the full ITEX3 kernel will provide a very rich set of
programming constructs so that packages can efficiently share code, in con-
trast with the situation in the current IATEX where every large package must
implement its own version of queues, stacks, etc., as necessary.

In the first release of this experimental system at least the following modules
will be distributed.

I3names This sets up the basic naming scheme and renames all the TEX prim-
itives. If it is loaded with the option [removeoldnames] then the old primitive
names such as \box become undefined and are thus available for user definition.
Caution: use of this option will certainly break existing TEX code!

13basics This contains the basic definition modules used by the other packages.

13tlp This implements a basic data-type, called a token-list pointer, used for
storing named token lists: these are essentially TEX macros with no arguments.

13expan This is the argument expansion module discussed above.

13quark A ‘quark’is a command that is defined to expand to itself! Therefore
they must never be expanded as this will generate infinite recursion; they do
however have many uses, e.g., as special markers and delimiters within code.

13seq This implements data-types such as queues and stacks.

13prop This implements the data-type for ‘property lists’ that are used, in
particular, for storing key/value pairs.

This distribution will also contain the KTEX source for the latest version of
this document, a docstrip install file and two small test files.

In later releases we plan to add further modules and a full-fledged example
of the use of the new language: a proto-type implementation for the ideas
described in the article ‘Language Information in Structured Documents: A
Model for Mark-up and Rendering’ [5].
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