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Xapetiouoc tou xonynty) 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 MaOnuatixn
Emedpnon, tebyoc 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 7, 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 t€yvn!

Sincerely,

Donald E. Knuth
Professor

I mE®:0 mpwTog aptdudg elvor mpocéyyion tng otaepds v tou Euler, eved o deldtepog
0V YV0oTol uog aptduod .
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[T65¢ uetagpdletar 1 A ligature ot
‘BEhnvind;

"H aA\\ds:

H mepmetetor uidic uetdppaong

Anurtetog ‘A. ®ikinmou

Kdtw Tatléa
385 00 Bokog

«'H yetdppoon dev elvon ebxoho mpdyualy, 0o Enpene vo LoU nel xdmotog mply
dmogacion v xatomaotd (wall . “Ouws 3ev uod elne xavévag xdtt tétoto.
"Etot, Balovtog Eva atolynua ye tov £autd pov, Eextvnoa, xdmou Tpog 1o T€Aog
ToU 1993 1) Tl dpyec tob 1994, va uetappedln 1o Eyyelpidio ol Michael Doob
Mia elikoAn eloaywyn otd TEX (otd npwtdtuno: A Gentle Introduction to TgX),
10 6molo xUXhOPoPODGE ToTE ol EE0XOROUIEL V& XUXNOPOREL ol GTUEPA LEGE
7o Internet.

Ty d¢a tHic uetdgppaonc tob €yyepdlou 1ol Michael Doob uod ™y €dwoe
dxovoiwe 0 [dvvne Xopardumoug. Ilpog 16 uéco ol 1993 — Edav Yuubuon
xaAd — 6 Xopaldunoug uob elye dwoel tpdoBaon o ula HAextpovixy Aota
dhhnhoypagpiog 6mou & uéln ulag ouddoac TEXvitd@y pe 10 évoua TWGMLC
(Technical Working Group on Multi-Lingual Coordination) culntoloay tyv
dInutovpyia Evoc Tolbyhwooou TEX/ITEX. X¢ xdmoto dnd té wnvoduatd tou, 6
Xopahdumoug elye tovioel Thv dvdyxrn dnulovpyloc | LeTdppaons NAEXTEOVIXEY
gy yetpdiwy 100 TEX xol 100 ITEX ot Sudgpopeg yABooeg té omota d Storvéuovtan
dwpedy. Q¢ mAéov xatdhhnho Alextpovxod eyyetpidio 1o TEX, o Xoapohdunoug
elye Onodel&el adtd ToU M. Doob.

"Adewa dev {rjtnoa dnd xavévay. "Emmiéov 3ev elno xouBévta o€ xavévay yid
v TpdYeor] uou va uetapedow To Eyyepldio tob M. Doob. "Hieha vd Soxi-
Hdow Tle Suvduels Lou, Vi 88 ueypel mob urnopoboay va @iddcouy ol ixavotntée
ou xol motég elvan ol dduvaleg uov 6To mowyvidt Thc dxpoPactiag dvdueca oe
dlo yA&ooee. "Edv td xatdpepvar, Od Edwvar THY HETAPEACT GTO XOWO UEGL TOD
Internet: €&v 10 oyédLd uou dmotlyouve, ToLog Y& Evoyhobvtay €@’ doov dev elya
Onooyelel tinota ot xavévay;
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Hextvnoo v uetdgpaon tov (8o xowpd mob tedelwva xol ThHY didaxtopixi
SratpBny wou. Tt va mpoidow & duolpog; Elyo xal tov Xtpoatd mob ue xahoboe
V& mapouctacdd oto téhog Tol Maptlou 1994. [lépacay dheg adtec ol undpeg —
%ol UEPLXES BANES TLO TPOCWTUIXEC — ol TEAXS, TOV Mdwo 100 1997, Snhadn tpla
xpovior wetd o Eexivnua, xatépiwoa Vi BdAw otolg xoufoug 100 CTAN iy
T Exdoo tiic uetdppaonc, Thy On’ dprduov 0,992. "Extote, | uetdppact 1ol
gy yetptdiov ol Michael Doob otd Néa "EAAnvixd Exet xuxhogoprioet ot dhhes EEL
exdboelg UE uxptc Pedtidoelg amo thyv ula oy dAAn. ‘H mo mpdopatn Exdoon
pépet ToOV dprduod 0,998 xal xuxhopdence thv 271 Touiiov 1998. Edehniotd mog
utor uépa ¥ xatopdow va Bydhw xal thyv Exdoon O’ dprduoyv 1!

[Tépay dmo Té TpocwTXd TPEYSUATA, Ol TEUXTIXES dUOoXOMES TTOL Elyol VO dv-
TWETONIoW oY UeTdppacn doytooy UE TV EmAoYR &V yeouuatooelpéy. Ol
yooupatooelpeg 00 ['dvwn Mooyofdun xal 1o maxéto tou greektex dmoxAel-
odnxay duéows, eneldr) 3ty elvar idlaltepa ebypnota mapd udvov o HTohoyLoTES
7oL Aettovpyolv Ug 1t mohlo cbotnua MS-DOS. Xuvende, yd Aoyoug edxoAi-
og UETAPopdc THiC UETAppaong dmd Eva AetTovpYxo clotnua ot diho, Erpene
Vo Emé€w dvdueoa otlg ypouuatooees rgr 1ot [dvyn Xapahdunoug 1 tic
yoopuuatooepts kd 100 Kwoth 1. Apulhepdnn (dtav Zexivioa Ty uetdppaon,
ol ypauuatooepes cb tob Claudio Beccari dev elyoav ugoaviodel dxdun). Ené-
heZa TeEMxd Tl deltepee ULdic xol dmoTENODY UEPOS EVOC TLO ONOXATPWIEUEVOL
noxétou pe uoxpoevtoréc, 100 GREEKTEX. "AM\wote, f uévn éugavng Sagpopd
LeTagl @Y Yo atooelpdy rgr xol kd elvon 1) xwdixomnoinon tfic teplonwuévng:
oTHV TN TEPITTWON O YproTtne BAleL oTOV XWX Tou TO oo = Y& V& AdBet
TNV TEPLOTIWUEVT, EVE oTNV deltepn Bdlet T cUUBolo Tiic teptonwuévne ~. "Etot,
gdv xdmotog YéAeL v SAAGEEL Tl ENAVXES YpaluUATOGELRES Tiic UeTdppaong dmo
kd o€ rgr, dev el mopd VO GANGEEL GTOV XWX T8 GVOUOTA TEV YRUUUNTOCEL-
pGv otlg évtorec \font xal V& GvTLXaTaoTHOEL Ti¢ Teplotwuéves Ue To toov (U
TPocoY N BUWS, YLUTL OF ENJYLOTEC TMEQLNTWOELS 1) TEPLOTWUEYT ~ elte dmoTehel
wépog tfic Evtohfic \catcode, elte ypnowonotelton ¢ cOULONO—EVTOAY UE THY
gvvoLa EdLoTaoTOL XEVOD SlaoTAUATOS GE Ay YALXO XElUEVO).

"Eyovtac émé€er ypauuatooepés 100 K. Apuihepdnm, 16 énduevo diinu-
ué pou ftay €&y 9 Enpene VA YeNoLULOTOLRoL Xol TO OYETIXO EANANVIXO dp)Elo
uopefic (pbpua) .fmt 100 GREEKTEX Y vd dmo@lyw mpoBifuota culha-
Biouob 10l EAAnvxod xewévou. Anogdoioa V& Uny xdvw xdt tétolo, OoTe N
UETAPpaon V& U TEpLEyEL EVToAES dmoxAeloTixec Tob taxétou GREEKTEX nob
v Tepropilouy v uetapopd THic uetdppaonc. "Etot, 1) énelepyaocia tol dpyeiov
gentl-gr.tex mol mepLéyel GAoV TOV xDOBxo—XelUEVO TTiC UETAPEUCTC TUPAUUEVEL
amA. "E¢’ 6cov hotrdv Ondpyouv t& dpyela TV EAANVIXEY Ypouuatooelpdsy kd
othv teheutalo Toug Exdoon (4.00) , dipxel Vo EXTEAECOLUE TNV TAPOXATE EVTOAN
OTNV Ypout, EVvIOA&Y ToD Aettoupyixol cuoTRuaTog:
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tex gentl-gr

Befalwe, ot mohhd onuelo 100 xd8xa, Y& va drnogldyw Tic Evoyinuxes Eéyel-
Aec Gpddec (overfull boxes), ypetdodnxe va Bondfow 10 TEX otdov cuAhaBLoud
ondlovtoc ueydhes Aé€ewc o ouMhaBéc. ['id mopdderyua, dvtl

stoiqeiojeto ume
YpeeLdoUnxe va ypdhw
stoi\-qgeio\-je\-to"u\-me

A0T0 106 UdAov EnmdLVo YedPiuo ToD xdduxa fitay EmBEBANUEVO TpoXELUEVOL
VAL ETLTOY® THY UEYLOT SuVITOTNTA UETAPOPAS TOU XDIKAU—XEWEVOL THC UETd-
peaong ot 6ha & miavd cuotiuata TEX.

Mio 8\ peydhn Suoxohio mob cuvdvnoa fitay f drodoon TEXvixGv Gpwv
amo & AyyAwd otd ‘EXnvixd. 116¢ howndv va dmodideton owotd otd EAAnvixd
0 opog ligature; IIo\b yprowueg dnodelydnxay Ayeg yvdoeg "‘Erinvuxiic Tuno-
yoapuxiic ‘Opohoyloc mob elya dmoxoulcel dtav, onovdacthe othy Adrva, elyo
gpyaolel oc Sopdwtng ot Eva Emotnuovixd meptodixd. Agv fitay duwe dpxe-
teg a0teg ol yvooeg. ‘O bpoc ligature pob fitay movteAde 8yvwoTtoc Uéypl va
dpylow va doyorobuon ue to TEX (xal vouilw &t napauével énfone dyvwotog
0T0U¢ TEPLoGHTEPOUS EAANVES TUTOY PAYOLS, ULdc xol BEV dvTietwnilouy cuyvd
ouvduaouole Ypoudtwy dnwe th # fil). Xpetdodnxe va xatopdyw ot ENNvxd
BBMa nepl Tunoypagios (n.)., 0tod BiNo Ia v Turoypagikn deovtodoyia Tod
Nixouv E. xwdd, "Exdéoeic Gutenberg, ‘Adva 1992, ISBN 960-01-0340-2), 67t
EMANVLXS UEVOD EUTopL@V Enelepyaotdy xetuévou ()., MS-Word), ot gpihoug
xal Yvwotols (tpoopdteng xol othy nhextpovixh Aota eft 100 Lulhéyou ErMA-
vov @y 100 TEX), xal otov npocwnixd adtooyediaoud. Avtooyeddlovtag,
anédwoa ToLg dpoug Tod TEX control word xol control symbol b AéEn éXéyyov
xal oduPoro éléyyou dvtiotolywe. Aty énélela TOv 8po évtodn, vt & Gpog
a0tog €lvor UGANOV TiLO TEPLOPLOUEVOS ol D&V XohOTTEL O TNV EVVOLONOYLXN)
onuactia o0 control word xol tob control symbol. "Enione adtooyedidloviog
anédwoa tov 6po ligature &S moAdarAd atoryeio 7} ovrleto ooyeio. Apydtepa,
eldat 6T0 ENNVIXO YAwoadpL ToD téuou tfic Ernvixiic ‘Etatpeiac Tunoypapuxdy
Yrowyelwv 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 vor uetagpdleton O ouvdeopos. “Ouwe N MEN odvdeopuog toupLdlet
xaAOtepa 6TOV Bpo tie, SNAadT| oTod ddidxonTo xeVO SidoTnua oL OptleTon uE Tic
dxdhoudes TpwtoyoveS Evioleg Tob TREX:
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\def \nobreakspace{\penalty10000\ }

[E706 plain TEX o0 Knuth yud dyyAwd xelpevo, 10 olufolo thc neptonwuévng
~ drotelel évepyd yapaxthpa (active character) mob ypnoulomotelton b oOVde-
ouoc.|

"Eva dxoun npdBAnua mob ypetdotnxe va dvtiuetwnion fray 7} EXeLdn dnod
10 TpwtdTUTo EYYEtpdiou tob Michael Doob xdmotou xewuévou mob va dvapepe-
Tou TNy otouyeodecta EAANVIX0D xeyévou. ['d tov Adyo adtd, npdodeca oThyv
UETAPpaon Evar EMTAEOV XEPIAALO YL THY OTOLYELOUESTOL EAANVIXEY XELUEVWY UE
Tic ypouuartooeeg 00 K. Apulepdnm | e 10 ého maxéto GREEKTEX. ‘O
A6yoc yud Tov 6molo dEv dvapéplnxa othy ENANVIXT émAoyn) Tol babel fitav 7
avumapéia adtiic tfic EmAoyfic dtav mpwtofexivioo Ty ueTdppacT. Ltéyog Lou
elvar ot xdmotor Enduevn Exdoon tiic wetdppacns va xoh0de adTHV THY ToEdA-
heudn.

IIplv ¥éow thv ueTdppacy ot xuxhogopia, 1) Tekeutolao dmoplo Uou elye va
XAVEL UE TA GLY PP duxonduaTa, TO Yvwotod copyright. ‘O Doob dev dvapépet
tinota nepl copyright 016 mpwtdTuUTo. "Oune 6 TBlog Eyel xuxhogoprioer ol Eva
oyedov duoto BiBAo (Michael Doob, TgX Starting from One, Springer—Verlag,
New York, ISBN 3-540-56441-1 7| 0-387-56441-1). ['& v &nopuyn 6Totwvdnh-
ToTe TAPEENYHOEWY, PpovTIoa YO MU oE Emapn) UE TOV oY Ypapén xal V& AdBw
Vv &deLd Tou Y& TV dwpedy xuxAogopia THic ueTdppaons wéow tol Internet.
Me v Bordewa Evoc Eunelpouv xodnyntii, o0 William M. Williams tob xa-
vadixot Havemotnuiov McGill, cuvétaga xol Eva chvtouo xeluevo oL unfixe
otlc mp&teg ceAdeg Tiic peTdppaong xal to onolo xaopilel OO motéc cuvixes
gmtpéneton 1) EAel¥epn dvamopaywyh T UETAPEAOTS.

IIiotebw &t adth Th oTiyun 1 UeTdgpaon Tob Rhextpovixod éyyelpdlov Tot
Michael Doob yid 16 TEX — Etol dnwg xuxhogopel — elvon mAfipng, Eotw Xt &v
3ty ouumepthauBdveL xdmoteg TAnpogopieg Y& TNV EANANVIXT EmAoyT) ToD babel.
‘Omoloodfimote unopel éniong ebxola V& THY TEOCUPUKCEL 0TI SXEC TOU AmaLTH-
OELC X0l CUOTAULOTA (DLOPOPETIXES ENNNVIXES YOUUUATOCELRES X0l UUXPOEVTOAES).
‘Qotd00 6Td UEANOVTIXNG oL Oy Edla cuuTepLhauBdveTon ol 1 xuxhogopla ot Bi-
Bilo tiic wetdppaong o0 TEX Starting from One, 100, 6nwe npoavapepdnxe,
€xeL yoopel énlong dnd tov Michael Doob.

K\elvovtag €toltn v dvagopd oty ElikoAn eioaywyn oto TEX, H& fileha va
ebyaplothow tov I'dvvn Xapahdunoug yid thy Euueon idéa thic uetdgppaong, TOV
Michael Doob ytd thv xohwobvn tou v& uob Emtpédet Thy Elebiepn xuxhogopla
Tic uetdppaone uéow tod Internet, tov Kwot) 1. Apudiepdnm yid tic ypoy-
HOTOOELRES TIOL YENOLUOTOINGH OTNY UETAPEAGCT), TOV ATOGTONO LUpdTOUAD YL
Tig dropddoelg Tou, xal tov xadnynth William M. Williams yi& thv Borjdeld tou
OYETA UE TIC OLYYPAUPLXES Xol UETAPpaoTixeg eDVOVESC Xl duxanmuata. Xwpelg
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THY ouVdpoUT AOTEY TEBV YVWOTEY xol Plhwy Towe va Uy Té elyo xatopépeL Tote
0T UETAUPPAGTLXA XAUUWUATS, UoU!

SHMEIQEH: T0 éyyeLpidio 1ol Michael Doob Mia elikoAn €ioaywn ovo TEX ot uetdppaon A.
A, ®uinmou Y& t0 Beeite otolg x6ufoug toh CTAN ftp.dante.de xol ftp.tex.ac.uk, oToOV
xotdhoyo: tex-achive/help/greek/gentl-gr. ’Enionc O to PBpelte ot0v x6ufo 10l *epT*

obelix.ee.duth.gr otov xatdhoyo: pub/TeXDocs.



Anunzpog A. Pikinmov




Etruror Tebdyog No. 1 — Mentéufprog 1998 9

BEiooywyr oto PICTEX: Mépoc mpito

Anébotohog Xupbdnovhog

28n¢s OxtwPpiov 366
671 00 Zdvin

1. Ewoaywyt

To PICTEX efvon uia culhoy? and pakpoervtodés tou TEX mou oyeddotn-
xav and tov Michael J. Wichura t Sexatio Tov 1980 xou ue Ttic onoleg xdmotog
YeNotng Tou Unopel var SNULOLPYHOEL OUOPPES ELXOVES WS TUAUOTA TWV XEUUIE-
vov 1ou etoldlel. Ot elxdveg autég de unopel va elvar moAbTAoxa tptodidoTtata
oyfuate, ohAd amAd oyfuato xou ypophuoate Tou gldous Tou moapouctdlovTal
oe vadnuotixd xelueva. To Baowd yapaxtneiotixd tou PICTEX efvon 61t Yewpel
Twe To oy Adato anotehodvTal and onuelo xat ypouués. Autd dume €xel we ano-
TENEOUA OTAGL OYUATA VoL AmonToOY TOAD UviAUT oAAS 1o apxeTd YPOVO YLa VoL
oyedlaotoly, Tovhdylotov taiadtepa. Ilopdho autd elvon Eva yproyuo epyoaheio
yia 6moto emtuuel vor @TIEEEL EOXOAA XAl YPTYOPA XATOLO GY AL

To PICIEX unopel va ypnowwonounidel oe cuvduacud pe to plain TEX ohhd
xan ue 1o BTEX. Av npotiudte va to ypnotuonolfioete ue to plain TEX, téte Yo
TpENEL Vo BAAETE TNV TP ST EVIORT] XdTOU GTNY apyT TOL dpyElou cag:

\input pictex

Av buwc mpotidite va To ypnowdonotioete ot cuvduacud ue to BTEX, téte oTo
Yo TeEnEL Vo BAAETE 0TO TEOAOYO TOU UK TIC TOPUXATW EVIOAES:

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

Emuniéov, enedr 1o PICTEX ypnotuonotel tov ol 1po6mo eMAOYNE YRoUUATO-
CELPOV, TPETEL TPLY OO TLS TTPOTNYOVUEVES EVIOAES VOL YPAPETE XOL TNV TOPOXSTL

EVIOAT:

\font\fiverm=cmr5
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2. To cbotnua cuvtetaryuévey tou PICTEX

[ to PICTEX xdde oyfua elvon uia etkdra (picture, otnv opohoyia tou
ovothuatog). Etot oy 9éhovue vo oyedidoovue xdtt, Eextvdpe UE TNV EVTOAN
\beginpicture, aoyétwe tou av doulebouue ue to plain TEX 1) 1o BTEX, evd
1 evtol] \endpicture opodetel 10 TéhOC TOL OYHUATOC.

Kde oyfua tonodeteiton o’ éva xadopiouévo ovotnua aévwr ue tny eVvioly

\setcoordinatesystem units <x-povdda, y-uovdSa>
y M Y-H
point at zouvtét. YoUVTET.

‘Otav ddoouue Ty eVIol) auth Hetd Ty \beginpicture autd onualvel 6t T0
cLOTNUA CUVTETAYUEVWY 0popdt UbVO TNy Topolod eV, AANKDS dpopd. GAEC
T enduevec. H mapduetpoc units avoagépeton oto mpaydatind Urxog mou Yo
avTioTolyel 1 UoVAda Uhxous TNg EXOVIC, 1000 optlovTia ahhd xa xddeta. Av
napaelhouvue Ty nopduetpo autd, o PICTEX dewpel 6Tt oL uovddeg elvan 1 pt.
H nopduetpog point at xodopilel tn Véom evdg apyinol onueiou avapopds. Av
Vv Topokelpovyue, Tote auvth towtiletan ue Ty apy ) Twv a&dvwy. I'ia topdderyua
1 EVIOAA]

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

dnutovpyel éva cUOTNUA GUVTETAYHEVWY OIS QUTO TOU TOPUXAT OYHLATOC

-2} X 4 Xnuelo avopopds

eve> tomodetel xou to opywd onuelo avagopds otny Véon (1.5,—-2). AZ(-
(et va onuewwoovue 6t xdde @opd mouv to TEX exterel uia evioln
\setcoordinatesystem, dnutovpyel E0WTEPIXS EVal PUAO YoETLOU UE BLUCToELS
1097,28 cm x 1097, 28 cm.
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3. Tonolétnon xewévou oe oyfuoto

‘Onotog elvan e€owxetwuévog Ue v Ypron tou nept3dAlovioc picture tou
BTEX, acohde Yo yvweller 6Tt unopolue vo ToToVETHCOVUE GE OTOLOdY|OTE
onuelo Tou oYAUATOC Yag KE TNV EVIOAY \put xdmow xeluevo B oyrua. Avti-
otouyn evtohd Stadéter xou o PICTEX, 1 o0vtagn tne onolag @alveton mopoxdte:

\put {keiuevo} [0y04] at z-ovvtéT. y-ouvvTéT.

To anotéhecua trc eviohc elvar 1 Tomovétnorn Tou xewévou ot Yéon
(z-ovvzéT. , y-ovvtét. ). Enedrn, we yvowoté to TEX yeplleton mhaiota (1 xou-
L), ot xot’ emhoyn mapdueTpoL [0,0,] xodopilouv tn Yéon Tou xeluévou oto
mhaioto. Ou Suvatég TWIES TWY TUPAUETPWY XL 1) AVTIGTOLY T AELTOURYIXOTNTA TWV
palveTal OTOV TOEOXATL Tivonca:

HMapduetpoc  Aettovpyxdtnta

1 apLoTEPS AP0
r deZLd dxpo
t TV GXpO
B Ypoun Bdone
b %8Tw Ao

Av mopakeipovue Ty TopdueTeo 0, €youue xevipdploua 0pllévTio, EVK oV To-
pakelouue TNV TapdUETEO 0y Exouue xddeto xevtpdploua. H eviolr) déyeta xan
évar emmhéov xat’ emhoyn dptoua to omolo xadopilel Ty oplldvtia xon xdeTn
petdfeon tou mhanstiouv amd Ty Véor mov Yo miyawve odhide. To véo autd bpL-
ouo unalvel oxelBade mpw and To onuelo TomodETnong ToL XEWEVOU XL TAVTA
avdueoa and ta cOUBoia < xar >. Tio topdderyua n AEEN Kkeljero ToL ToPUXATL
oyfuotog Tonodetidnxe oto onuelo (2,2.2),

Y
Kayevo

eved Yo Ty Tono¥étnon tne uaeng xa tng yxellag xouxidag yenouwwonoliooue
TS TOPAUXATW EVIOAES avTioTOLY AL

\put {$\clubsuit$} [rt] <-10pt,0pt> at 2 2.2
\put {$\spadesuit$} [rt] at 2 2.2



12 Arnéorolog Xupdroudog

Y7 apxetéc TEPLTTWOOELS Vo VEAAUE VoL UTOPOUUE UE ULal EVIOAT| VoL TOTO¥ETH-
GOLUE TOANS oV TlypopaL XATOLOL XELLEVOU GE TTOANS dtopopeTixd onuelo. Anhady,
avtl va ypdipouue ToAES popéc TNy evTohr| \put, amhd var YpdpoUUE ULdl VEX EV-
TohY) xa toe onueiar oo onofa Yo tonovetniel to xeluevo. Mo tétola evtolt etvon
n \multiput 1 omola cuvtdooeton 6mwe xou 1 \put ue 800 ULxpéc SLapopéc:

1. To onuetla onuetdvovton we Ledyr, dnh. 3 4 5 6 7 8, eved ndvta oto Té-
hog Yo mpénel var umadver to olufolo / xon

2. Mnopolue vo oNUELdVOUUE oudoes onueiwy Tor onola améyouy UeTald Twy
wa xodoplouévn andotao. Etol 1 eviods

\multiput {.} at 0 0 *10 .2 .2/
avTLoTOLYEl OTLC EVTOAEG
\put {.} at 0 0
\put {.} at .2 .2
\put {.} at .4 .4
cuvoluxd 10 @opéc

\put i.} at 2 2

Anhadn, n napduetpog *ndrdy el T0 GUYSUACUEVO ATOTEAECUO TWV TOPRUXATE
EVTOADV:

T =x+dx

y=y+dy
\put {.} at x y

Ta oyfuoata mou axoloudoly OYESLECTNXAY  YENOULOTOLWYTIS TNV EVIOAY
\multiput:

(2,2)
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INa mapdderypa To aplotepd oy uc OYeEdECTNXE UE TIC TUPUXATW EVTORES

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

(Qc¢ doxnon unopelte vo npoonadfioete va tonoletrioete Tic EUNETES TOL YU
10¢.)

Av éyete xdmoo mpbYpoUUUO TOL TOPAYEL TLC CUVIETAUYUEVES TV ONUElY
XAMOLOL OYAUATOS, UTopelte var anodnxeloete ta onuela oe xdnowo apyelo xau
otn ouvéyela va yenoluonotioete to PICTEX yia tov oyedlaoud tou oyfuartoc.
H payikn eviohy nou avohauBdver to ddoxoho autd €pyo elvon 1 \multiput,
6mou avtl yio onuelo Bdlovue to dvoua evog opyelov mou mepLéyel tar onuela.
To 6vopa 1o apyelov Yo npenel var Unalvel o€ ayYAXd ELooywYLxd, T.).:

\multiput {.} at "data.file"

H duvartétnto auth unopel, yia mapddetyua, vo yenoytonotndel yia tov oyedio-
oué fractal pe o PICTEX. (Zto BBrlo BTEX! tou ouyypagéa tou mopdvtog
uTdpyEL éval TEToLo ToEddELYUa xodde xan eva tpdypouua o Perl mou napdyet
T onueto.)

‘Onwe 1o BTEX nopéyet tny eviolr; \shortstack, étol xau 1o P[CTEX no-
pExeL TNV eviohy) \stack {katdAoyog}, 6mou o xatdhoyog elvar uio oelpd amd
yoduota 1 AMewc mou ywpllovion pe xouua. Av Uélovue 1 andcTACT UETO-
&0 TV YpopudTov/NZewy va glvon dlaopeTix) and auth Tou mpolroloyilet
o PICTEX, téte Bdlovue v Twn tne mpwv omd Tov XATtdhoyo Omwe (polvetol
TOPOUSTE:

\stack <urkos{> katdAoyos}

Emuniéov, av 9éhovue ta ypduuata/Aé€elc va otolyilovton ota de€Ld 1 aplotepd,
THTE TO INAWVOLUE AUTO WS EENC:

\stack [8] {katdAoyos}

6mou & elvou elte o ypduua 1 (oTolyion ot aploTtepd), elte To Ypdua r (oTolyon
oto de&idr). Téhog, umopeite va ypnowlonotelte Ty eviolf \shortstack xa o€

1 Exd6oeic Mapatnentic, Occoahovixn 1998, ISBN 960-260-990-7.
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xeluevar, apxel vor uny Eeyvdte va Bdleton to cOUBoAO / auécws UETE TNV EVTOAY,
EABETIA

A
A
A

.Y, 7 Aéén AMEPIKH Snuiovpyfidne ue tv nopxdte eviols:

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

Extéc and Méeig xan ypduuata unopolue vo Tono¥eTo0UE Xl OAOXANPES TRO-
tdoelg ulo tdvw oty dAAN. Auto duwe dev yiveton ue tnv evtolr) \stack ohhd
ue d0o dAAeg evtolég: v evtolr} \lines xou v evioAr; \Lines. Ko ot 800
eVTOAEC Talpvouy Tig (Bleg TapoéTeoug Ue TNV eVToAr) \stack, ue ) Sapopd dTL
oL mpotdoete ywpllovion UETHED Twy Ue Ty evitolr) \cr. Emmiéov, ot 300 evto-
Aéc dapépouv oto 61l 1 \lines tonodetel Ty TEAeuTAlA YPOUUT OTNV YPAUUUN
Bdong, evéd 1 eviodr) \Lines tonodetel TNy medtn Yeouur ot Yeouuy Bdong.
(Aoxiudote wévol cog T SUVITOTNTES TV VEWY EVIOAGV!)

4. Yyedwouog aldvmy

Yy evotnra auth) Yo udldouue Toug TEdTIOUE UE TOUG 0TOloUS UTOPOVUE Vol
oyeddlovue toug dfoves oe o Ypapui tapdotoon. Ilpw duwe and auvtd Yo
mpéneL va wdidouvue TNV yperon e eviohric \setplotarea, ue tnv onola xodo-
pilovue 10 YWpo mou xatohauBdvel N ypapux uag mapdotaot. H obvtaén tng
EVIOMAC adveTon TopoxdTw:

\setplotarea x from z; to x3, y from y; to yo

H 3¢ onuaota tne elvon 6t 10 oyrfua pog Yo extelveton oplldvtia and 10 T1 wg
TO X2 Xl XA&¥eTo omd TO Y1 WS 10 Yo. ‘Etol n evion

\setplotarea x from 0 to 100 , y from -50 to 100

xodopllet 61l o oplovtiog dEovag Yo Eextvdet and to 0 xor Yo gtdvel we to 100,
eved o xddetog Yo Eexvdel amd to —50 xan Yo pTdvel we to 100.

O oyedlaoude Twv aévwy evis oyfuatoc tou PICTEX yivetow Ue Tnyv evioln
\axis 1 omofa elvon 1 mo moAdmhoxn eviol tou PICTEX. Alvovtac nopandte
optopéva Topadelyuarta, Yo eENYAOOUUE TOV TEOTO YeNoNS TNS xoddC XL TLg
didipopeg mapauétpoug Tou déyeton N eviolr). Ag Sobue dVo amhd mapadelyuata
XeNONS TN EVIOAAC xS %ol TOV XWX TOU To THUPALYEL.
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ITANQ
A
P
>
T %E&
E
P
A
KATQ

To aploTepd GY AU TAPAYETOL UE TOV TOEUXSTE XX

\setplotarea x from 0 to 100, y from O to 100
\axis top label {IIANQ} /

\axis bottom label {KATQ} /

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

o xdde oyfua unopobue va oyedidoovue Téooepelc GEOVES, €val dploTepd
(Left), éva delid (right), éva mévw (top) xou éva xdtw (bottom). Apo Bd-
Covtoc auéows UETd Ty eviohy \axis tnv AéEn mou xadopllel tn Yéorn Tou
dZova, oyedidleton o dEovas otny avdhoyn Véon. H nopduetpoc label xodopi-
Cev Ty etixéta Tou d€ova, o O xeluevo, To omolo umopel va elvan amAd xeluevo,
OElPd ATO YPOUMUES, X.AT., unalvel auéowg uetd o’ dyxiotpa. To 3e€ld oyfua
dnuLovpyel 0 TaPAXATL HMIXAC:

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

To evdogpépov onuelo 3w elvon 6Tl UTOpOLUE Vo UETAXWVACOUUE XAMOLO
dZova, mdvw-xdtw 1N delid-aplotepd avdroya tne Véone tou. H mopduetpoc
shiftedto x=X yetonavel éva oplldvtio dfovo xatd X Povddes, evdd 1 mopd-
petpoc shiftedto y=Y éva xddeto dova xotd Y uovddes. Puotxd enttpérovron
xatL apvNTLXéS TLUES, oL omoleg £0LY TO avauevéuevo anotékeoud. Ag Sobue éva
axdun eviiopépov Topdderyua:
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'Onwg yivetaw xatavonto to oyfua autod elvar nudoyaptipikd, dnh. o évag dZovdc
Tou efvon Aoyaputuds. Emmiéov 6to oyfua autd BAAoue xon oplouéva onueld

(v ypouée Ya uthfioovue oto debtepo Uépog autol Tou dpdpou). Ac dolue
OTWE TOY XOLXAL TTOL TOPAYEL TO GY AL AUTO:

\setcoordinatesystem units <2.5pt,30pt>
\setplotarea x from O 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

Ened) o xddetog d€ovag elvar hoyoptduindec autd onuolvel dtL 1 Lovada urixoug
Yo mpéme va elvar ueydAn. Autdc elvon xan o Aoyog yio Tov onolo BAETOLUE va

undpEel 1600 UEYSAN dapopd ot S0 uovddec. ‘Onwe BAEmoVUE GTOV apLoTE-
p6 dEova yenoluonotobue Ty AéEN logged yia va dniwoovue oto PICTEX 6t

Yo TPEMEL VAL YPNOYLOTIOLAGEL TNV ECWTEPLXY] TOU pouTiva UTONOYLOHOD deXadL-

%00 Aoyaplduou. Enlong, xodopllovue tic téooepeis Boowés vrodiaipéoers 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 /

=UEEM =T

Eyua 1: Hopdderyuo oyediaouod a&dvwy.

7

dZovor oMM o TL EVOLIUETES, OL OTOIES WS CNUELDVOVTOL UE ULXPT YRoUN

7

(mapdpetpog short). Enedn dev Héhouvue va eugaviloviar o evdidueool aprduol,
ohAG UOVO oL UTIOBLALPEGELS YENOUULOTIOLOVUE TNV TapdueTeo unlabeled. Me v
TapdiueTpo at xadopilovue Ty mapanépo onueiwon oplouévwy onuelwy. ‘Ocov
apopd Tov xdtw d€ova TapaTnEolUE GTL oL uTodtlatpéaels Selyvouy mpog tar éEw
(rapdpetpoc out). Enlong 6t Bdlovue 11 ypoutoOAes oL omoleg avtioTor ol
oe unodlanpéaelg mou dev ponvovtan. Hpocé€te 6tav yenoluonotodue tny nopdue-
Tpo withvalues opilouue mou Yo UnolVE oL YPauUOUAES, AAAS TTRENEL VT VoL
axorowdel 1 TapdueTpog quantity ue tov axplfr aprdud onueiwy. Xto oyfua 1
BAEnoLUE €var axdun mopddetyuo oyedtaciuol alovey. To napdderyuo autd del-
YVEL TN duvarTdTNTa oYEdLUoUol Yooty xotd uhxoc (1 Vo) twv aldvwy. Ay
TpocEZete Tov xMBxa Yo SlamioTdoeTe TNV Yprion Tng Tapauéteou andacross 1)
onola elvar UTEGYUYN VLA TO ATOTENEGHA TNG XATA UHXOG TWY AEOVWY TUNUATO-
rolnong.

Extéc and tic napauétpous mou UGS TEpLY pddofue UTHPYOUY axOU T UEPLXES:

invisible Xprhon tng nopopéteou cuvendyeton OTL oL dEoveg dev Vo palvovto.

visible Eyet 1o axpBidg avtideto anotéleoua and tny nopduetpo invisible.
Mapdiew)r) tng, onuatvel Tnv autoéuaTn YeHon TNC.

length <..> Me v nopduetpo auth xadoplloVUE TO UAXOC TOV ULXPOY Yo~
uav. To ufxog umatver avduesa oto < xon >.

width <..> Me v nopduetpo auth xodopllovue TO TAETOS TWY ULXPOY Ypo-
uav. To mAdrtog unalver aviueoa otar < xon >.

ITpw xheloouue Ty mopovoo evétnta (el vo avapépouiue dVO apXETS YpHoUIES
evioréc: Ty \plotheading xou tnv \grid {c} {r}. H npdtn eviory| yenoruo-
moteltan yior Ty otoyetodeoion e emxe@ahidag evée oyfuatog, To de dploud
Tou uralvel oe dyxiotpa. H debtepn eviolr ypnowonoeitar yior ) Snutovpyla
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eVOC MAéYatog ¢ oTNAWY xou T ypauuov. Ipogoavodg to oyfua 1 Yo uropodoe
vo oyedaoTel euxohdtepa e Tty evtodr) \grid {10} {10}, yenowwonowwvrag
BéBoua Tic (Bieg mopauéTpoug oty eviol| \setplotarea.

5. T'poupuéc xar oyfluoto TOU ATOTEAOUVTAL OO YROULUES

To IATEX, xou mpogavede xou to TEX, unopel xat oyedidlet ypauués optlov-
Tieg xou xdetec. LNy evOTNTAL AUTH TOEOUCLALOLUE TG dUVUTOTNTES OYEDLO-
OUOU YROUUOY, dhAG ol oy NUdTwy Tou anapTilovton and YeauUES, TOU TapEYEL
to PICTEX. To ndyog twv yeauuoy xadopileton and v Ty g UeTHBANThC

\linethickness?.

Mia ypauun unopel umopel vor oyediactel Ue TNV €VIOAY
\putrule from z; y; to x2 Y2

6mouL ot 1 o Y1 xodopilouv To apyixd onueio xou Tal Ty xou Y2 TO TEAXS. Me
Shhat Moyos m ypouun Eexwvder amd to onuelo (Z1,y1) xoL TENELWVEL oTO onueio
(®2,y2). INUELDOTE OTL T &1 # Ta XA Y1 F Y2, ONA. OL GpYIXEC Xt TEALXES

ouvtetayuéveg dev Yo npénet va elvon (Sieg. ‘Etol yio mapdderyua o duvauitng .
dnuLovpYHONKE UE TOV TOPUXATLD XX

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

\putrule from 0 0 to 0 12

[IpooéZte v yphon e eviolric \linethickness. Aclte axdurn éva topdderyuos:
o TapaxdTw Ydpakag:

Opt 100 pt 200 pt 300 pt

OYENACTNXE UE TOV TOPOXSTe XdLxaL:

2 Mropeite vo ahAEEETE TNV TLWUA TG Ue wta avddeon, w.x., n avéddeon \linethickness=10pt
oplleL 6Tt M TLwA TNg Vo elvor 10 pt.
e n TN T p
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\setcoordinatesystem units <1pt,1lpt>
\putrule from O 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 O O to O 14 \endpicture}
[t] at 0 0 *6 50 0 /

\multiput {\beginpicture

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

\multiput {\beginpicture

\putrule from 0 O to O 6 \endpicture}
[t] at 5 0 %29 10 0 /

\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

ITpocéZte v yphon tne eviohric \multiput ohhd xor Ty xpron €ykuBwTioué-
Yoy elkérov.

Exté¢ duwg and ypoupés, 1o PICIEX umopel ebxola vo oyedudlel xou no-
EOAANAGYPUUIO UE TNV EVTOAY

\putrectangle corners at x; y1 and x2 Y

OmOL (Z1,Y1) OL CUVIETAYUEVES TNE TAVL APLOTERNS XOPLYTC TOL, EVR (Z2,Ys2)
oL GUVTETAYUEVEC TNE Xdtw deddic mAeupds tou. [ mopddelyua To mopadte
TAPOAANASY pauuO:

0,2) —

< (4,0)
OYESLAOTNNE UE TOV THEAXSTL XOSLXL:

\setcoordinatesystem units <lcm,lcm>
\putrectangle corners at 0 2 and 4 0
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(Qc dounon doxwudote va Tonolethioete Tic xoux(deg (o) oto TAXLCLO TOL TP~
YOUVY oL TPONYOUUEVES V0 EVTONEC.)

H evton
\putbar breadth <B> x, Yo to Z, Y,

oyeddleL £va 0poyY®dVLO TO OO0 EYEL WS HEVTEA ATEVAVTL TAELPWY UNXOUC B Ta
onuela (zq, Yo) ot (T4, Ys). O Tpénel va TOOUE OTL EITE Ty = Ty, EITE Yo = Yor-
Enlonc av B = 0pt, t61e 10 andtehecua tng eviorric \putbar efvon to (dto ue
auT6 NG evToAric \putrule. I'io Topddetyua, ot EVIoAéS

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

oXedELOUY TO TUPUXETL YL

0,1) — 9 2cm ¢ — 4,1)

)

Erlong elvon duvatd va Bdhovue éva xeluevo oe | TAalolo |, ue Tov (Bto axplBng

TPOTO TIOL UTOPOUUE Vat TO XdvouuEe Ue Ty eviolt) \fbox tou BTEX. H avtiotoiyn

evtoAy] tou PICTEX efvon 7

\fram [<&idkevo>] {keiuevo}

6mou 1o Sudkevo elvar éva urixog (Vetd f apynuxd) mou xodopiler to Ty
anb6oTaoY UETAE)D TOU KouTioU ToU TEPLEYEL TO kelpuevo (to omolo unopel va
elvon oyeddy 0, BATOTE) xon TwY TAEVEY TOL TAUGIOL.

H evtol \rectangle <m> <v> oyeddlel éva opdoydvio mAdtoug T xou
Odoug v.

310 3e01epo UEpog Yol TUPOUGLACOUUE TOV OYEBLACUO: LOTOYPUUUETWY, YEO-
LY xa xauntuAody. Eniong Yo napovoidoouue texvixés yio tn oxiaon oynudteny
OAAGL X0 TOV OYESLAOUOS SLUXEXOUEVMDY YOOV,
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Short History of the cb Greek Fonts

Claudio Beccari

Dipartimento di Elettronica
Politecnico di Torino
Torino, Italia

Cpdpuporo pev O mpétoc "Oppebe €%-
veyxe, mopd Mouvo@v uaddy, GOc xol
& éml T8 uvAuott adtod dnhol émi-
yeduuotar «Mouo@y npdtorov Tiid’ "Op-
péa Opfixeg Ednxayv, Ov xtdvev OPLué-
dwv Zebg Pordevt Bélet, Oldypou pilov
vidy, Oc Hpaw\fi é€edidatev, ebpmdv dv-
Yownolg yeduuota xol coplnvy.

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) Tliad 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 Xongoépol 10U AloyOlou; 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 ITEX 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
ITEX. I 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'tdvvng XoporduPoug, that were only in
10 point size and both, substantially, reflected the classical Didot design.

The new IATEX 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 Anéotohoc uvpdmovioc,
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
Anébotole.

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 xatnyopta eyypedoou apa: Mo yviow
Ao KIEX o€ éva obyypovo mpdBinuo

TEOETOWNCIOC XEWEVOU

Adavdotog X. ITpwténanag

Scientific Learning Corporation
Berkeley, CA, USA

H tunonoumuévn emxowvovio UeTal entotnudvey, Bactouévn xatd x0plo Ad-
Yo ot dnuoocieuon dpdpwy oe eZewdixevuéva Teplodind (tapdhnio ue T Alyo-
tepo «entonuny Stadixaoio Twv cuvedplwv), avayxdlel Toug EpELVNTES VoL TRO-
copu6louy o XEIUEVE TOUG GTIC ANMALTHCELS TWV EXACTOTE EMULUEATWOV, GTOLYELO-
VeTdY, xoL TUTOYPAPLY TOL TaEdYoLY To XelUevo oty Tehxh (Snuooctevuévn)
op@r Tou. Ou Wibppuduec uédodol xar cUVATELEC TwY (AIBWY AUTOY EYOLY K
anotéAeoua emduunTéC Lop@Ec xeyévou Tou elva ondTales, axolalodnTeg, xon
dUoxoleg oy avdyvwon xat thy xotavonon. [ nopdderyua, Tumixd anovtelton
1 yerion Smhold SLacTAUATOC UETAUED TWY YRUUUMY XAl TUPSIEST) TwV GYNUATWDY
xat TVEXwY Oyt xovtd aTo onuelo Tou xelévou To onolo eTEENYOUV 1§ GUUTANEW-
VOLY GAAG 0TO TENOG, XalL GUY VS YWELOT Atd TOUS UTOTLTAOUS Toug. Mia mudovdde
axpolo Tep{mTWoT TN Hop@nic aLTHS TapaTnEElToL 0To eY)YEwidio TpoeTolaciag
xeLwévov yia Snuocievon e Auepuovinic Yuyoloyxhc ‘Evwone (American
Psychological Association, €€’00 xou APA), émou divovton Aentouepeic odnyieg
oYL HovVo Yla TuTonoinoT T emuéleLag xou otoyetodeaiog ahAG xon Yo xdrde
mdov Aentouépeta and T gpaccoloyio xar TN Yprion cuvToueloEWY UEypL TO
TAGTOC TwV TEPLIWPlMY Yo oy OL UTGTLTAOL TV TLVAXWY KON yoLVTAL 1| EmovTaL
Tou nivoxal!

Aev eluon oe 9€om va extiunon T yenotuotnTa Tou TAYoug Twy uTodeléewy
v elddy g Evoong yia toug nopaymyols Twy ENLGTNULOVLXGY TEPLODXGY,
eluon duwe oe Y€on va xplvw T600 T0 aodInTind anotélecua 6o xou Tr Suoxo-
Ao oty mpocapuoyT xdle xeyévou oTic anmatTthoELs Tou eyyepdiov. EXelder
emoryYEALTlol SOXTUAOYEAPOU-YRAUUUATEWS TOL Vol avahduUPave TNy UETHBoom
TWV YELPOYPAPWY [UOLU GTO GTEUPVH XOOUO TNE TUTOYPaplag, X0t OTALOUEVOC UE
TOV NAEXTPOVIXG UOUL UTIOAOYLOTY, oyediaca évat GOVORO UOXPOEVTIOA®Y YLd TO
oVotnuo BTEX ue toug e€rc otdyoue:
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— Hoapaywyh xewévou clupwvo Je Tic Tpodlaypapéc Tou eyyelpdlou me-
ol drotdoewy xan Véong xdde Aettouvpyuxic Lovadoc oto xeluevo ywplc
vor ypetdleton var aoyoholuol Ue TN dnutovpyia Twv dlopdpwy EVOTHTOLV,
tithwy, x.An. oe xdde xeluevo (oploude xatdotacnc man, ond tn AEEN
«manuscripty).

— Tlopoywyh xewévou mov va dteBdletar ebxolo xou ELYdELOTA, 0T LoPPY
ToL €youue ouvndioel otov xAEd0 Uac (SMAadH aLTH TWV TEPLOBXWY TNS
‘Evwong), xatdhhnhou yio Suddoon, nhextpovixd B toyudpouixd, xatd
Sudpxera Tou (SuoTuyde Laxpol) SlacThuatog Tou cuvhlne uecohaBel and
NV AmoGTONY Uéypel T dnuooicuon tou dpdpou (oploude xatdotaong jou,
and T AT «journaly).

— A\ petdBoon ueto€d twv dV0 UoPEOY UE [Lo TUPHUETPO OTNY EVIOAY
xAong Tou Tax€Tou xat Ue Then cuuPBatdtnta o eVTohég xan enegepyaoiaL

— Avutouatioud TV avwTépw Xal TPOCUPUOYT 6T0 GOVNUES TPWTOXOANO X
oOvoho evioh®dy tou BTEX tote vo urn ypetdleton var UETUBAAAD TIC GUVT-
YELEC UOL OTNY TpoeToLUaGLa EVOG XELUEVOL Xou UE TNV Tpoodfixn 600 To
duVaTO ALYOTEPWY VEWY UAXPOEVTONGDY.

Av xou n emAoyy| tou cuothuatog BTEX €ywve yio Aoyoug avegdptntoug twy
TopaTdVe TEOUTOVEGEWY (AmAd HToy To UGTNUA UE TO 0Ttolo HUOLY EEOXELWUE-
VoS ot TOND ELYUPLOTNIUEVOC) Elvol TPOPaVES OTL TPOCYPEPETAL UE TO TOPATAVE
Aoy tou Yeuehiddous oy wploitol uetald dourg xou tepteyouévou tou eviop-
pOvel. M’ dAhar Adyua, elvon amdAuta puoxd uéoa oto mhaioto tou BTEX va
yedipeTon €val xeluevo ue cuUPBolxd emofuorta Soune, Y., Evaping Jeuatixdy
EVOTATWY, XL 1) TEAXTH EUQAVIOT VoL EEXPTATOL AMOXAELGTIXG OO TNV XATNYO-
pla eyypdpou pe tnv omolo Yo yiver 1 eneepyaocio and to MTEX. O cuvtdxing
TOU XEWEVOL amopeYEL (Udhhov, Be ypetdleTon) Vo ooy ONElTAL UE YPOYLILOTO-
oelpéc, dlaoTdoelg, otolyton, 1 oeAdomolnot, EVe To €pY0o TOU TEOYPUUUATIOTH
e xatnyoplag xewévou dieuxollvetar oe onuelo mou va glvon duvatd Ue ULa
amhy) ToEdUETEo oTo TEdYpauUd TO (Blo axplBng xeluevo vo aANdleL evieNdS
TOPOUCLAGTLXO.

‘Eva yeydho uépog tne mpoypouuatiotixic doulelds unopodoe va yivel eno-
vopilovtag amAmdg UaXPOEVTONES xo UETIBANTEC TOU GUOTHUATOS OTE TAL TEPL-
Yodplor Ty, %o oL ETUXEPANIDES Vo axohoudoly Tig Tpodlaypapés Tou eYYELELdi-
ou. 'Oco v Tic eWddtepes Aettovpyleg (T.y. avTxatdotaon e EUQUoNnS UE
UTOYPSUULGT], OVOBOAT TV TLVEXWY X0 OYNUATWY Yo TO TEAOS TOU XELUEVOU,
StmhodidoTnua LETAED YROUUMY X.4.), oL TEPLOGHTERES Elyay Yial XoAT oL TOYN
71 vhononlel, ywplotd 1 ula amd Ry dhAn, xou Beloxovtav Siodéctueg otoug
x6ufouc tou CTAN, étoluec vor evooUaTwdoly UE ULXPEC TPOTOTOLAOELS OTO
apyelo optouol tng xatnyoplac eyypdpou apa.
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‘Eva and 1o mo «xautdy {InrAuota otny Tpoetoldacion XEWEVOY YLo VoL UTo-
BANYolV yia dnuoacievor ot meplodd g Auepuovinfic Wuyohoywhc ‘Evwong
agopd oty Tapousiaon e BiBioypaplac, téoo uéoa oto xeluevo (mapanou-
T€s), 600 xon 60 PBBLMOYEUPIXS XATANOYO GTO TENOG. LUYXEXPUIEVY, 1 LOpYN
mou amanteltan elvat 1 Yvwoth we «author (year)y bt oto xeluevo avapépetal o
6voual Tou ouyypapéa axohouoluevo and to €Tog dnuocievong oe Tapévieo.
IMvidoc (ot xuptoheZio) xavévwy Tapéyovtal oto eyyewidio e Evwong v
x&de mdavr ewduy| meplntwon mou unopel xdmolog var avtiueTwrioet. Ou teplocd-
TEPOL AT TOUC XAVOVES auTo¢ elvat Suvatd va autoUatonoldodV—emLTAéoy, oL
duvartotnreg exuetdMevornc tou cuotiuatog BIBTEX yia to yelptoud g Bift-
Aoypaglog ywplc va yeewdletar Saxtuhoypdpnon Twy (Blwv otolyelwy Tdvw and
Lo popd elvan mpogavelc. H Siedviic xowdtnta yenotwy tov BTEX yio pio oxdun
popd oTdinxe 510 VPoC TNG, ULa Xxa 1ON UTHPY LY UEPLXES AMOTELRES XWOLXOTOlN
ON¢ TOL CUGTAUNTOS THPATOUTWY: newapa.bst, newapa2.bst, theapa.bst, xau
xatd mdoo mdavoetntor Xt dAkeg mou amhédg dev Htav Soadéoiueg oto CTAN.
Enmiéov Twv Tapamounoy T avwTERL TAXETO TPOCEPEQUY XAl AUTOUATOTOLNON
e e€edMeELUEVNE LopPRS aptdUNUEVWY XATOAGY®VY TOU UTOLY OpELOVTOL ATtd TO
eyyeLpido e ‘Evworc. Extote o yepioudc Twv nopamoundy xot tne BiBAoypo-
ploag cuuTAneddnxe xou TeAelonolinxe UE To OVOAO UAXPOEVTOA®Y apacite, To
onolo YENOLOTOLETAL GTLS TPOCHPATEC EXDOTEL TNE XaTNYoplag EYYpdpoL apa.

Av xou otoped xatd T avaxptBic, N avwtépw mapdiieon €xet Toug e€Ng oxo-
nolg: Hpdhtov, Ty meptypapy evoc mparyatixol TROBAAUATOC TOL avéxue oe
cLVUTXES QuaLoAOYLXAC axadnuoixrc Aettoupyloag. AeOTEpOY, THY AVTUIETOTLOT
Tou TpoPBAfuaToc 6To TAalolo Tou cuoThuatog IMTEX, Snhadn we {nriuctog To-
pouctaong avegdptnta and to nepeyouevo. Ko tpltov, tnv avayvodplon g te-
pdoTiag CLUUBOAAC TWY oV ToV xX60UO YenoTwy Tou IMTEX, mou éyel wg anotéhe-
oo TNy OTaEg N CUVORWY LUXPOEVTOADY GYEDGV YLa xde miavr) otouyetoVetiny
anaftnon mou unopel xdmotog va ExeL.

X1n onuepw Lopgt| Tou, 1 xatnyopla eYYpdpou apa xokelton UE TNV EVIOAY
\documentclass Ue ULa TUPAUETEO EX TwWYV man, jou, 1§ doc yia TNV EMAOYH TNG
eMILUNTAC LOPPHC TOU XEWEVOL, TT.Y.,

\documentclass[man]{apa}

(tépay TV 3V0 BACUDY HATACTACEWY, MaLl XoL jouU, TOU TEPLYPPTXOY TOPOTd-
v, N enthoyt doc axohowdel tic Baowxéc npodiaypagéc tne Evwone 6cov apopd
OTLE TOPATOUTES XA TLC EVOTNTES, avory Vwpilel xt evdeyouévwe ayvoel Tig edxég
OXPOEVTOAES TOU apa.cls mou dev umdpyouv oto IMTEX, o mopdyetl xeluevo
g ouvhidouc uoperic BTEX).

[t yprion tou moxétou anattelton 0 oplouds Twv cuVlwy tediwy author
xou title (ouyypopéa xou TTAOU Tou GEUPOL) XoL UPXETKV CUUTANEOU-
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Ty TEdlwy mov amowtodvton (] elvor amAdc TpoopeTid) amd To eyyELpl-
dio: affiliation, acknowledgements, abstract, shorttitle, rightheader,
leftheader. Axohoulel 1 eviols; évopine xewévou (\begin{documentl}) xou
auéows UETA 1) evIoAr) \maketitle mou otolyelo9etel Tic Baoinég evotnieg opt-
OUOU TOU XEWEVOL BLOPOPETIXE GE *EVE UL Ao TLS TPELS XATAOTACELS LOPPTC.
[ mopddetypa, ya to mopdy ta tedlo Yo oplloue tor medlo wg e€nc:

\title{H notnyopia eyypdgpov apa...}

\author{ABavdoiog X. Mpwtoémanack
\affiliation{\textlatin{Scientific Learning Corporation\\...}}
\shorttitle{H natnyopio eyypdpov \textlatin{apa}}
\rightheader{H uatnyopia eyypdpov \textlatin{apa}}
\leftheader{ABavéoroc X. Mpaténanac}t

Y1 ouvéyeta daxtuhoypagpeiton To xeluevo tou dplpou 6N YVWOTH UopEN
TOL oL Ywpl 0 cuyYpapEas va ypetdleton var acyohniel TAéov Ue TNV TEALXN
LOopPYH TOU XEWEVOL, TN VEom TV oynudtwy, Ty toaxtorolnomn twv BuBAoypd-
PLXGY TOPATOUTOV, i AN opolws deutepebovta (g Tpoc To nepleyduevo) Ln-
Thuoro. D T Yepatinée evdtnteg Tou xeWévou yenoLuomoodvToL oL oxeleg
woxpoevtoréc tou IATEX: \section, \subsection, xth. Axbuo xor T0 Péye-
Yoc xou 1 deduvon twy oynudtwy mou opilovton oe e€wtepnd opyela TOTOUL
encapsulated postscript éyel tAéov autouatonomndel ue ™ yeron T Uoxpoev-
tohic \fitfigure, mou mapdYEL SLAPOPETLXG ATOTEAEGUATA GTNV XATACTACT] jou
an’o,TL oty xotdotaor man. Hpogavde 1 THenon Twv EXPEACTIX®Y Xt SAAWY
OTUMOTIXGDV XoVOVWY TIoL ex@pdlovion 6To EYYELRIDL0 Tapaével VYUY TOL GUY-
yoopéa aANd SuoTuy e Sev Exel epeupedel axdud TO TEGYEOUUA ALTOUATIOUOD
peacEONOY UG TOU GAOL TIEPLUEVOULE.

Me v avary vodpLoT) autod Tou TEPLOPLoUOL UTopolUE Vo XAelcovUE e8G on-
LEL@VoVTaG OTL 1) xatryopla eyypdpou apa delyvel odg o cboTnuo INTEX unopel
vor xdvetr eLxoloTERY TV L'V 60wy uToBdAloLy dpdpa Tpog dnuocicuon ce évtuna
nou axohovBoly T enttayés g Augpueavix've Wuyoloy've ‘Evwove.
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BIBAIO—ITAPOTYXIAYH

Anurtetog ‘A. ®ikinmou

Kdtw Iatléa
385 00 Bolog

Greek Font Society, Greek Letters: from Tablets to Pirels (edited by
Michael S. Macrakis). Oak Knoll Press, New Castle, Delaware, USA (1996).
325 + xxviil celidec (mepthapufdvel Yhwoodpt xol ebpetiiplo), 29 cm X 22,5 cm,
depuartodeto. ISBN 1-884718-27-2.

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

Tuun: 49,95 duep. Sok. (Etnv tiut dév cuumepthauBdvovton o Toyudpoutxd EZo-
dor xal mdavol daouol.)

Koata to ddotnua 5-9 “Touviou 1995, 7| ‘EAAnvi ‘Etarpeia Tunoypoapuxéy
Yroyelwv (Greek Font Society) diopydvwoe €va Sieldveg cuumdoto pe Héua:
“Greek Letters: from Tablets to Pixels” (ot éheGlepn uetdppaon: <ENnvixd
Yeduuoror dmd T& dpyoia mvdxa ot Pnglaxtc xouxidec tol UmoloylotHiy).
To cuvundoto EraBe ydpa 016 addxo “Ivotitotto AYnviy xol cuuuetelyay
o’ a0TO TOANOL YVWOTOL TUTOYPAPOL, YoEAXTES XOl CYEBLUOTES TUTOYPAUPIXEY
otolyelwv. Ilplv Eva Etog mepinou xuxhogodpnoay Té mpoxtixd Tol cuurooiou
éno ™y Oak Knoll Press (HITA) ot &vav dyxddn dA& xohaiolnto téuo, tov
onoto Emuehiinxe 6 Muyanh 3. Moxpdxng.

‘H Souvleld 100 Maxpdxn othy nopaywyT) 100 TOU0U &Y TeaxTxdy Tol cuyu-
noclou &&iler mtoAolg énaivous. "H eloaywyn tou elvon TOAY xoTatomaotixny xol
dlvelr 6TOV GvaryvidoTtn va xatahdBel Téco TO Véua 1ol cuunociov éco xol THY
nepunetelddn mopela tiic "EXnvixfic Tunoypagpiac oty Bafe tfic obyypovng
fextpovixiic ototyeodeaiog. ‘H otoyetodesio @y elonyrfoewy 100 cuunociou
elvow EZanpeTindy & 6An g ™V Aemtouépeta. ‘O énthoyoc, 1o ABYS ((hdr) tob
dpyalov ENAnva ot xal grAoAdyou Lwuuta o Podiou, elvar ydpuo o@dohuév:
plo oeAiBar otoryeodetnuévn oty Lopgl) dBYod ut tobe chvietouc xoahAtypo-
pueobg yapaxtfipec Wilson Greek oyediaouévoug dmd TtOV AUEPXAVO YoRdXTT
xal tunoypdpo Matthew Carter. Télog, otd napapthuata o0 téUoL Lrdpyet
gva oUVTOUO YAWoGdpL oL UTopEl Vi drodetydel ToAl yphotuo Yid 6coug doyo-
Aolvton ug ™y turoypaplo (xal Syt Lévov).
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‘Enlonuoc npooxexAnuévoc o0 cuunociou fitav 6 Sldonuoc yepuavos XaA-
Aypdpog xol oyediaotic Tutoypapxiy ototyelwy Hermann Zapf. (T'wd éoouc
3ev yvwpllouv tov Zapf, doxel vd molue 6t Exel oyedLdoEL THY YPoUUUATOCEL-
ea Palatino, évi Bordnoe xol tov Knuth otov oyedioouo t@v ypauuatooelpiy
Computer Modern yi& o TEX.) Lthyv elofynor| tou, 6 Zapf dvoapépeton othy
totopla thic ‘EMnvixiic Tumoypagplag, dmo o Bulavtvd yeipdypopo Ewe THy @w-
Toa0Vieo, xal Slvel TV tpocwmixy Tou dnodn ot Véuato oyedlacuod EAANVLXEY
TUTOYPUPIXEY CTOLYELWV.

Ol elonyroec t@v P. Kyle MacCarter Jr., Stephen V. Tracy, Anna Ponta-
ni, Ayauéuvwva Toelixa, Nicolas Barker, John A. Lane xol John H. Bowman
avapépovton €nlong othv EEEMEN thic ‘EMnvuiic Tpaepiic xouw Tumoypaeplag dmo
™y Apyoudmto Ewg TV Uovoturio xol TV Awoturio. ['é tov ueketnth tic
‘EXnvucdic Turoypaglog, Eexwpellet 1 eloynon tob John H. Bowman nob npay-
uotedeTan TV oUVIpOUT TEY BEETAVVEY YopaXTEY GTOV OYEDLAOUO EANNVIXEY
TUTOYPUPIXEY GTOLYELWVY.

Ol Jérome Peignot, Tdxng Katooulidng, "Euuavounh X. Kdodaying, Mat-
thew Carter xol I'edpytoc A. Madiémoviog mpayuatebovton otlg elonyhAoelg
Toug T& TEofBAAUaTY TOD oYY EOVOU OYEBLIGUOD ENANVLXESY TUTOYPUPIXEY OTOL-
Yelwv: Ty puotoyvoulo T@v TOTWY, TOV ETavacTaTixd oYedlaoud THg EAANVLXTiC
yoouuatooedic Ocdrpitog dnd tov yapdxtn Tidvvn Kegodnvéd (1894-1956)
TV oY€omn EANNNVIXEY xon Aoty TOmwv xaf, T€hog, THY obotaoTtixy dvurapéio
TNy LwY—XoAALYpape@dy TOTwy (italic) yid thy otoiyeloVeoion ENNVXEY xELUé-
vV,

Ta mpofAAuata tfic otouyelodeotiog ENANVIXEY XeLEvwy GTNY Enoy T THic Qw-
TooUvideong xal ToD HAextpovixol rohoyloTH dnotelody 1O dvtixeluevo &V el
onyfoewyv 6V Nuixdhaov M. Iavayiwtdxr, Jeffrey Rusten, Sylvio Levy, Pierre
A. MacKay, Kovotavtivou Mulwvd, Louis Rosenblum, Alelov ZdBpa, Edoy-
vélou E. Mehoypdn xon Xtadpou M. Moxpdnr. Eidudtepa 6 Nudroog M.
Movarywwtdnmne xataxpivel Ty pdAlov émndlata dndgaon tic "Erknvixiic Ku-
Bépvnong va xatapyroer 1o molutovixd cbotnua yeagpfic uéoa ot ula viyTa.
(IMpdrypart, /i Boukh tév "EAMA vey Phgioe thy xoatdpynon t@v tévev ¢ uépog
€vog vouoaoyediou yid thv deutopofdiuta Exmaidevon thy viyta Tiic 11ng mpog
127 “Tavouaplouv 1982 ug napbvteg UOVOY TELEVTA ULoOXOLULoUEVOUS Bouleutéc!)
Ot elonynoewc 100 Sylvio Levy, tob Pierre A. MacKay xol 100 Kwvotavtivou
Mukwva dvapépovTal 68 YPUUUNTOGELRES ol UAXPOEVIOAEC oL Oyedlocay YL
v ototyelotectio EANAVIXEY xetuévey ue T TEX. O Levy xol 6 Mulkwvic dtvouv
ulor obvTouT) TEpLYpapt| TV Yoo aTooeLp&Y ToL oyedlacay ue 16 METAFONT,
éved 6 MacKay neptypdger 10 naxéto Uaxpoeviohdy ibycus, nob dnuioleynoe
Y& thy otouyetodecia dpyalwy ENVIXGBY xewévey ToL tepthaudvovior 6To
CD-ROM Thesaurus Linguae Graecae.



BiBAiO-IIAPOYSIATH 29

‘O téuoc uhelver ue & mpaxtixdt ploc oulftnone otoyyYLATic Tpamélng mob
Tparypotonotfdnxe otod téhog o0 cuurociou. Baowd dvtixeluevo tiic oulhtr-
one dmotéhecayv ol ypauuoatooewpes GFS Bodoni, GFS Didot, GFS Artemi-
sia, Epigraphic-Neohellenic, GFS Porson Italic xat GFS Olga Italic, ol ornoi-
e¢ oyedidoinxay dno tov Tdun Katoouvhidn xatdmy mapayyeriag tiic ErAnvi-
xiic “Etanpeloc Tumoypapuxdy Etowyelnv. "Ac onuewdel 6t ol ypoaTtooeLpES
GFS Suatidovron #dn ot uoppn PostScript Type 1 xol TrueType yud Macin-
tosh xol MS-Windows &¢ pépoc 100 gunopixot toaxétou GreekKeys [nepiocd-
tepec mAnpogopiec ot dieudivoeic: "ErAnvua) ‘Etopeiar Tunoypagudy Xtol-
xelwv, Enbpou Mepxolpn 33, 116 35 Adrva (tnh. 72 51 979), xal Scholars
Press, Customer Service, P.O. Box 133089, Atlanta, Georgia 30333-3089, USA
(http://scholar.cc.emory.edu)].

‘O téuog Greek Letters: from Tablets to Pizels dZilel dnwodrnote v Ondpyet
otV BPBAodAxN Evoc oyedlaoth EAANVIXEY YoauuaTooELREY UE T0 METAFONT
XoUL LoXPOEVTOABY Y& atolyetodeatio ENAnvixot xewévou ue 10 TEX. (lotdoo 1)
OdmAn Ty tou (Eemepvd tic 16.000 Spy.) pddhov 9& drodappiver coug doyo-
AoDvtan gpaoiteyvixd Ue Ty turoypaplo. Me Aya Adyio, medxertar yidt e€onpeTi-
xfic motdtnTag BYPBAlo mob dmeudiveton ooV eldixd, dAKY Gyl oTov Uéoso YerioTn
o0 TEX 1ol dvalntd anAég Eva mpontixd Eyyetpldio xadnuepviic yeriong.
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Yuvevteudn Tou Donald Knuth ota
BisAwnwhetor Computer Literacy
(7 AexeuBplov 1993)

Metagppaon: Avidvne Tookoudtng

Havemotnuo Kprjtng

Tunua MaOnuatikdy

Aewyp. Kvwoov

71409 HpdkAero, KprjTn

email: atsol@itia.math.uch.gr

O Donald Knuth dewpeiton o Siaonudtepoc dvipwnoc oTov ytpo g EToTH-
{ne TV /v mayxoouiws. Ot mtpdtol Tpels ToUoL TN oelpdc BLBAwY UE yeEVixd
ttho The Art Of Computer Programming, epyaoto nou Yewpelton mAfpeng yia
e3¢ xou 30 ypodvia, Tou ydpoe To ACM Turing Award! to 1974 xou to National
Medal of Science 0 1979. O Knuth éyet enlong avanti€et egapuoyéc ugpnrotdtou
emnédou otn otoyewdeaio ue yprion utoroyiot) («TEXy xor «METAFONTY )
xon avdmtuZng hoytouxol («CWEBS» ), xou éyet ndvew and 100 enotnuovixés
dnuooiedioelg.

Tdpar, g enitiuog xodnyntic oto navemothuto tou Stanford, o Knuth dio-
YETEVEL TNV eVEPYEL TOL e cuyYpapx dovlewd. O Dan Doernberg tou mripe
ouvévteuln tov Aexéufplo tou 1993 yia va del Ue T aoyoAelton teheutalor xan
dpa TL G mpémeL euelc var TEpLUEVOUUE amd T SOLAELS TOL.

CLB: Méhic dnuocteboate dVo Bihia mévw octo CWEB xou otn Stanford
GraphBase 300 meployéc Twv epeLYNTXOY Gog EVLAPEROVTWY. Ac apyloovuEe Ue
10 CWEB, mou cuvdéel v [yhwooo tpoypauuatiopot] C ue to TEX dote va
elvow e0xoAn 1 TEXUNPLWOT TWV TEOYPUUUETWY.

Knuth: To cbotnua CWEB etvow éva xouudtt mov mpootiieton oty C xon
XAVEL TO TPOYEAUUUA XONDTERO xATd TOAD amd onoadrinote AN Yveoth uédodo.
IMpémer amhd var Afow Tluto xon vor mw 6Tl elva To xahOTERO TEdYpoUUL YLt
auté tov oxond. To BBiio The CWEB system of structured documentation [To

I »yE: Avortatn Tiuntixr dudixpon tng Yurepyaciag yia Ti¢ UnoAoYIOTIKES UnXavéS
(ACM), nou elvan xdtt oor Nourmeh IIAnpopopixic.
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ovotnua CWEB Sounpuérns texunpiomons] elvon évor mAfpes eyyetpldio yprions
xou eMEENYHOEWY, TANPESTERO and oo Vo To ypetalbtay xovelc.

CLB: 'Eyete et 61t to CWEB Behtiddverl Ty mapaywyy| EVOC TpoYpodUoLTL-
ot xotd plo té€n weyédouc. Ilwg cuufaiver autod;

Knuth: Towe éyt uto 1d&n ueyédoug ahhd udAhov Simhacldlel Tnv Taparyw-
v1#. ‘Ocol €youv yenowonoioer 1o CWEB nopatripnoay 61t ypdpouy ue autd
XUANVTEPA TPOYPAUUOTAL, OTL ToL TROYPAUUATd Toug Elvon Teplacdtepo aveldptnta
UTOAOYLOTLC TAATPORUAS, OTL EUXONGTEPX SLopUdvovTon Xoun BEATLOVOVTAL. . . XaL
TalpVouv AMYGTERO YPOVO YLl VoL Tl Ypdpouy.

CLB: To CWEB £yet ypnowuonoinet uévo oto Stanford 1 xou oe etanpeieg
YEVXOTERY;

Knuth: Xpnowonoujtar ce 6ho tov x6éouo. Apywxd elyoue 1o WEB v
apy it €éxdoon (yia Pascal) oe ulo mowahior UTOAOYLOTIXGOY CLOTNUATWY XL OTN
OLVEYELA OAO X0 TEEPLOTOTEROL GVIPWTOL GEYLoUY VoL KXOAAGVE To UxpdBloy. To
TEX ypdopmxe ue 1o WEB. O Silvio Levy to uetétpede o CWEB 1o 1987.
"Hrav netpauortind yior mohd xanpd %o Tidpo UTopa VoL Tiw: «To elpogto tétuye!y.
To CWEB elvor mohd xahbtepo and to WEB yuatl n C elvon moAd xokbtepn
YAWDOo Yol TpoypoLuatioud [and v Pascal]. Aev Qo unopodoa vo xotahdBw
yiotl xdmolog mou evdlagépeTal Yo TpoypauUaTioud Yo mpotiuoloe Evar dAAo
clotnua and auTo.

CLB: Edxolo ot ypfion, Teéxet Yeriyopd, OAo autd tor duoppo Tedy ot

Knuth: AxpBde, xou entmhéov gou Sivel yopd apod TENELWOELS TO TEOY PO
!
I\

CLB: Axdua xaw av ypdipeig éva xoxd medypoglila;

Knuth: Xyed6v...n [c0Cuyoc uou n] Jill o coag mer bt ouyvd Byoive and
T0 Ypagelo wou guvilovtag: <O npoypauuatiouds ue 1o CWEB elvar nohd dwa-
oxedaotixogy. Etvow alfdeta. Aev tov yoptalvew. ‘Otay ypdpelg éva npdypopa
ue o CWEB awoldvecon 61t wihde ue évav dvipwno e€nydvias Tou To TL Tpé-
TEL VO XAVEL O UTOAOYLOTAG, avtl var voudelg 6Tl ol Aec GE €vay UTOAOYLOTH.
Emtuyydiverc tov 6t6y0 cou guxohdtepa otay (ASS oo vor UGG ot dvdpwTo.
Auth n mpocéyyion Bondder oxdua xan yio Eva Tpd YU oL (owe var cou elvar
dyenoto uetd and ula dpa. To CWEB eivar éva epyoielo nou 10 cuviotd axdua
xOL oy YRAPELS Eval TpOYEOUIUAL YOl TOV EQUTS cou Udvo, yia ta udtia oou jovo.

CLB: To CWEB gaivetor vo owdler e ta UOVTENS SOUNUEVOU TpOYPaU-
uatiopol e dexaetioc Twy 70. ..

Knuth: Ywotd, elvar to enduevo Bruc. Me tov Sounuévo npoypaotiond
xdmotol éheyay mpoypauuatiote: Ao Tévew Teog to xdtw [top-down]. Eved xd-
ToLot dhhot mpéTewvay TNy avtiotpopn nopela. Me 1o« WEB/CWEB unopel xavelc
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vo Ypduer 6mwe exelvog voudiel 6t elvar xahd yla TO TROYPUUU 1) Yol TO TUH-
Ha Tou mpoypduuatog UE To onolo aoyoleiton. H pedodoroyia tou dounuévou
TEOYEUUUATIONO) HTay TOAD kY| , AAAG O TEOTOC UE TOV OO0 TEEMEL VoL TNV
npooeyyloel xavelc Slapépel amd anhd cUVTAYOAGYLO, AANS EYEL VOL XAVEL TILO TTO-
A0 we ) oyéon weto€l vPnAol xou yaunAov emmédov dPELS TOU TROYRIUUATOC.
Autd 1o xdveic ue to vo avtietwrilec To Tpdypouua oo 10Té [web], cov éva
oUVONO amtd Utxpd xouUdTLaL AmAdL Xo AUTOVOUS UE amhég oLVDEGELS UETAED TOUG.
Autég o tpdmog Tou va avtyetwnilel xavels To nepinhoxo «Ghovy Brénovtog To
amAd épT TOL XoL TOV AmAG TEOTO UE Tov omolo cuvdEovtal, utooTtnelleTtal anod
w0 WEB. Mmnopel xavelc va ypder tor uépn ToU Tpoypduuatog UE OToLad|oTe
oelpd autog emduuet. Mepuxée popéc Yedpelg and to TéAog npog TNy apyn. Autd
onuatver 6Tt motedelg 6T Yo ypetaotelg ulo uTopouTiva OTOTE TNV YEAPELS T
oTLYUr| Tou aroddveco €towdog yia autd. Me auty Ty avtloTtpogn nopela o Tpo-
YOUUUATIOUOC YivETow LoyLedTEpog apol 6Tay PTdoel xavelc otny évatn oehida
€yeL avantOgel teplocdTepa epyaheia yior Ty Séxatn oehida. Me tnv dAkn nopela
(amb v pyh mpog to Téhog) Eextvdc Aéyovtag mpwta Yo QTdEw autd, UETE
exelvo, x.AT., AAAS TRETEL VoL TEOYPAUUUATIOELS TV XATUGHELY] AUTWY TWY XOUUOL-
Twv. ITohd mdavd va prdoec va ypddeis 100 oehidec mpty avaxolldels mwe Yo
umopoVoes va elyes Ypduper autd tar xouudtio. AuTth 1 Topelo palveton Xohh oTig
TpwTES oENdEC ahAG UeTd Yiveton moAD dVoxoAn Sovkerd. H avtictpopn nopela
enlong palveton xaAd otic TpwTes oeAdEC ARG TEMXS ATOBELXVUVETAL LoYUPOTERT
apol AogPdver umtddn g TV TEE)ouoa Puyohoyio TOU TEOYPUUUAUTIOTY.

Auté éxava xouw ue o TEX, éva TOAD UEYHAO TPOYPUUUA UE TEPLOCOTEPES
and 500 celidec xddixa. Ye OAn TNy mopelal TS CLYYEAUPHS TOU TEOYPAUUATOC
T0 eMOUEVO Pua oy uovadixd, tpoxooplouévo and To T elyo ypdiper uéypt
exelvn ™ ottyun. Kaulo uedodohoyla dev o umopoloe va uov udldel mwe vo
Yodpw éva TéToLo TPOYPAUUUDL, oV ETPETE VoL TNV axOAOLVINoW auoTned. Av duws
Yehfow va e€nyRow To TEOYPAUUU OE €V XUAS TROYPUUUATIOTH UTEPYEL UOVO
EVag —(pUOIXOS— TPOTOC VoL To xdvw. H oelpd ue tnv omola eugavileton o xdduxog
oto BBhio elvan 1 oelpd UE TNV onola Tov Eypada.

CLB: Xe now Badud axohoudiite tov 1€p6 ndepo yia tny uedodohoylo ma-
PAYWYNS TEOYEUUUSTWY;

Knuth: Aev nopaxohotinca oe xdde Aemtouépela auth v Lotopiar ohhd
fieouy eviuepog Yo Tic Wéec mou xuptapyovoay.Nouilew twe ftay utepBolr va
yiver auto to Yéua Ypnoxeio. Exelva ta ypdvia unipye Véua mohitiaic opddtn-
TOC YO TO TG EMPENE var YpopTel éva mpdypouua. Tnhple xdtt avdhoyo otny
XOWOTNTA TV Lo nuaTixdy otny dexaetia Tou 20 omol oL dvdpwrol Ereyay dTL
oL xahol podnuatixol €npene vor anodetviouy UE GUYXEXPUEVO TpOT0. AEV GoU
EMLTPENOTAY VO YPNOUJIOTIOLAGELS CUYXEXPUUEVES TEYVIXEC AmOdELENC eMEdr) X -
moloL loTtevay 6Tl uThYE 0 xivduvog va odnynleic oe avtipdoec. "Hrav ca va
npoonodelc va xdvels uodnuotind Ue To €va gou yépt Seuévo Tow amd TNV TAS-
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™ oov. Ouolws o «tohtixd 0pddcy Sounuévos TpoypoaTionds eunddile Tov
%600 and 1o vor Ypduper xohd mpoypduoTa, EVE Yvdptloy T Exovoy amhd o
TP6TOC UE ToV 0molo TpocEyYlay To TEOBANUL dEV GUUPWVOVUGE UE TNV BEL TOL
«OWOTOLY.

H emothun twv unohoylotody elvol 6w omoladfnote SN ETCTAUN" oXO0-
houvdel v udda. Kdmnoteg Wdéec elvan xahée, ohhd oyedov OAeg Tic xohéc Ldéeg Tig
cuynBilouy oL dvipwroL dapopeTtind and 6t Ya énpene. o Topdderyua xoltdE-
TE TL €YWE UE TIC YEVWATPLES Tuyaiwy aprdumy. Aev elyoue déa yio 10 Twe va
Tapdryovue Tuyaloug apriuole Yo 15 ypdvia. Metd xdmotog anédetée évar uixpod
amoTéAEoUA Yot Uit GUYXEXPLUEVT) TEYVLXY: av UToAoyioelg Ty uéon Tuun Tou
YPAUULKTS OUOXETIONS ULag Teplddou evdg dloexartopuuplov aptdudy to ano-
téheopa elvor undév. Kou Eapvind otpdpnxay exel. Hipay dhec tic maktéc Toug
poutiveg xou Ti¢ Tpocdpuocay ot auTh TN uédodo yiatl Htav To uévo droadéciuo
Yewpenuxd epyoaheio. Anodelynxe 6t oy plo ToAd xaxh uédodog yotl dev el-
XE TeolBAédel 1 Yewpla 6Tl 0 UEGOG bPOC AUTAC TNG TEELOBOL UE TO TPKTO UG
dioexatouudpto (oo ue +1 xau to undroimo Ueé (oo ue —1 éxove TaAL Undév!

Ye 6An v nopela Tne totoplag oL dvipwnol daveloTtnxay déec xou dev avti-
AM@Unay Tor dpLol AUTGY TV LWOEGV.

CLB: Ilowd ftav auth 1 uédodoc yio Ty onolo ULAYTE;

Knuth: Aeyétov RANDU otic nepiocdtepes BuiBAodnxes unopoutivev. Elvon
adOvato var TNy Beelte xdmou av mapdha aUTd xdmolog deL Ulo uopouTival Ue
6vouo RANDU to xohOtepo mou €yel var xdvel efvan vor amohharyel ouéong omod
authv!

CLB: Tryv ovyydvevon tov WEB pe v [yAdooa npoypoupatiopod] C tny
xdvate yiatt 1 C yenowuonotelton eLpéwe amd oL TpoypaUUATIOTES | Yiatl cag
apéaet 1 C xou v Ypnollonolelte;

Knuth: Nouilw 6t 1 C €yet molkég onuavtinég duvatodtnres. O tpdnog ue
Tov o1o{o YeLplleTon TOUS OelkTES YLt TOUPABELYUA ELVOL ULAL XAUTATATXTLXT XAULYOTO-
ulor éAuce TOAAG TPoBAUATA TIOU ELYOUE TIELY UE TOV SOUNUEVO TEOYPUUUATIONO
xou Bedtiwoe Ty eudvior Twv tpoypauudtwy. H C dev elvar 1 téketar YAdooQ,
xoylor Yhodooo Sev elvor téhetar adhd voullw 6Tt €xer mdpa TOAS xohd oToLyela
xon eniong umopelc vo ano@lyelg ta wépn mou dev cou apécouyv. Ipdyuat n C
uou apéaoet eldixd yiorl 6ével xohd ue to hettoupyxd (av ypnotuonotelc Unix yia
Topddetyua). Xe 6 wou Ty Ll Xenoulotolodoo TévTo TNV YAOOooH Tou €3eVE
xalUtepa Ue to debugging tou Aettouvpyxod mou yenotuomowloo. Av elyo xo-
AOotepo debugger yior Ty YAdooo = xa av 1) E €deve xaAOTEQA UE TO AELTOUEYIXO
Yo yenowwonotoboo auth. Mo axpala tepintwon cuvéBn xdmote dtav SoLAeva
o€ éval EPYAOTAPLO IOV TO AELToLEYWd cUoTNUa Ytay oyedacuévo and tov Ned
Irons. To clotnua Htav yia éva and to npwta Cray xou o Irons elye ypdder
xou évoy oupmAioty (compiler) utac yAdooog touv Aéyoviay IMP. H IMP eiye
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didpopar doynua €val ex Twv omolwy To OTL Tay ulo emEXTIOWUT YADCOX Yo
OTIOLOGOHTOTE OTO EPYACTAPLO UTOPOLGE Vo TNy enextelvel. 'Etol éva mpdypauua
oL doVheve TNV Aeutépa, dev Sovleve Ty Teltn xou to TEHOTO TEd YU TOU EXO-
VE XAVElS 6TaY GUVEBOLVE QUTO Tay VoL XOLTEEEL oy O GUUTALGTAG fitaty EVTAEEL.
To deltepo mpdryua yia tov IMP Atav 6tL fray mohd otpipv YAdooo. o no-
pdderyua oty PASCAL xavelc ypdper IF X > 0 THEN ... eved oty IMP 9o
énpene va ypder X+=>. Me dhha Aoyia to mpdypoppa Hay uxped ot uéyedoc.
‘Evowwleg 6t éypages xoudd npoypduuata yotl anoteholvtay and Atyootols
Yopoxtpes. ‘Oumg v enduevn uépa dev unopolioeg va o dofdoelc!

CLB: Avtoufdvouar 6t topa Balete éugaon oe autd mou AEue Aoyote-
xvikd mpoypaupatiopd (literate programming), oAAd cog dpeoe moté ula o
podnuotie Yhdooo énwe i APL;

Knuth: Auté elvor dhho Véua. H APL elvon yia exelvoug mou €youv var AO-
G0oLV xdmota TpoPAAuaTa xou SV Toug evBLapEpeL 1| amoTeEAEcUATIXOTN T FEAOLY
évay 6uoppo xou xoudd TEOTo Vo SLATUTOGOLY T A0OGT TOL TPOBAAUATOS TOUC
avegdptnta Ue To av ity EUXOAT 1) SOUAELS oL elye VoL XAVEL €VOg UTONOYLOTHG
yra va Bpet ot T Ao, Efvan plo yhdooo yia vor AOvelg mpofBifuato xan oyt Yo
TPOYPAUUUATIOUO. . . UTdpyet BéBata xau To APL-WEB. AM\3 9o dehor v e x3-
T oxdua yia Ty IMP. To tplto xoxd authic Tng YAWosog Aoy OTL av EXAVES EVal
Adrdoc, o cLUTLALGTAC ékarve kKUKAOUS xol GTOUATOVCE GTO TPKTO Addog Aéyovtag
«ERROR, ERROR, ERROR» xou petd tepudrtile o énpene va Ppeig molo froy
0 Addog. Aev fitav xaular xatamAnxti YAOooo ohhd 00TE %ol O GUUTLALOTHS
firay xotamAnxtios. ‘Ouwe Aoy auth tou mpotidoloa yotl tofprale amdAuTa
HE To Aertovpyxd cbotnua. Ou mapatdéeag (arrays) ovouoalbtay €tol Tou oy
gbxoho vo ta deg otov debugger xou umopoloeg va Beig moteg Yéoelg uviung
xartohduBavay, NEEPES WS THYOLVAY ToL TEAYUATA XL UTopoVoES VoL TREEELS TO
npdypaua cou adiomiota yiatl  IMP édeve xahd pe to Aettouvpywd. Autod dev
HTopoVoES Vo To xdvels Ue xapia SN YAWooo. Mropoloeg var ypdleis ue ulo
%xoANOTERT) YADOOU aAAS Yo TEAElwVES TO TPdYPaUUd Gou dVo eBBouddec apydTepa
and 6t av yenowonowlboeg Ty IMP.

CLB: Xpnowonowydnxe n IMP oto Stanford;

Knuth: Htav oe éva epyacthplo oto Princeton. "Eva ypdvo npw épdw oto
Stanford, epyalououy exel oe €va andppenTo EPELYNTIXG TEOY PO XPUTTAVIAU-
one.

CLB: Ilelte pag tdpa yio To dAho cog véo Pihlo, to Stanford GraphBase.

Knuth: Auté to Bhio elvon yio 0o eldn avlpdrwy. ‘Eyel évo epeuvntind
ot6y0" exelvol Tou gpydlovton 0T UEAETN VEWV alyopliuwy Yio cuVSLaCTIXS
TpoBAAuaToL YEELELOVTAL EVOL GUYXEXPLUEVO GUVORO Bedopévawy dokiuns (test da-
ta) yuor eéyyouc toybtnroc. Kadode npoetoiualo tov téuo IV g oepdc The
Art of Computer Programming, anogdoico vo xdve dtoadéotua 6” 6hov tov x6-
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ouo T ototyelo xou Tor topadelyuata mou yenoyonowboa. TApyE avdyxr yio
AATOLOUE TUTOTOLNUEVOLS EAEYYOUC TorOTNTAC, Xot Ohal TpEmeL vau efvon StarteTory-
wéva €ToL Tou va efvor yprotua Ue ToAhoUg tpdmouc. ‘Etol tdpa €xw ula UANOYH
and Yhddeg tunonotnuéva chvoha dedouévwy: xat onolacdrinote oty IloAwvia
umopel var €yel axpBoe ta (Blor chvola dedouévmv ue xdmowov oty Auepxn 1
otnv Kiva. Etvow ave&dptntn vtohoyiotxrc mhatpdpuoc xou xovelc umopel vor ta
anoxthoel Uéow Internet

O Beltepoc Aoyog yia tov omolo ou apéoet To GraphBase elvar yiotl anotehet
éva topddety o tpoypauuatiopol we to CWEB — elvar oty nparyuatixotnta 32
napadeiyuota yerione tou CWEB. Eivar 32 uuxpd npoypduuota tou delyvouv to
oTUA TpoYpauUaTiouol Tou tpotuu. Ta napadelyuorta etvon cav uxpd doxiuLa,
UxpES LoTopleC TPOYPAUUdTWY ToL elvor xon eVydELoTO Vo Tar StaBdoeL Xavelc.

CLB: Xe 1 unohoytotxd nepBdihov (Utoloytot xou hoytouxd) Souledete
TP

Knuth: Xenowonow v CWEB vy npoypouuatious. Xenouuonowd eni-
ong mdpa oAU tov Emacs, xou v yAdooa METAPOST yio teyvixéd oyédLo.
podxerton yior ular xauvolpyla Yh@ooa nou éptioée o John Hobby nouv motedw
Tws oLvToua Yo Satidetan UG TOL Interner?. Baoiletor oto METAFONT. 75%
oL (WA NG elvon dindg pov and To METAFONT aAAd elvon tpomomolnuévn
wote va mopdryel PostScript. Mou apéoet ndipo ToAd.

Enfong yenowonowy MATHEMATICA. Ou dvdpwrnol tnge MAPLE npoono-
Yolv va e neloouv va yupiow oto MAPLE, éva mohd xahd npdypauuo. Auty
™ otiyur duwe mpotu® 1o MATHEMATICA yuwtl dev ypetdletor vor Sniwd-
VELC TOUC ToAAamAactaouols unopelc va telg 2X7 avtl yua ‘2 x X™. Enfong to
eyyetptdio tou MATHEMATICA eivar e€onpetind.

CLB: Xoc apéoet 10 otul tou Wolfram;

Knuth: ISwitepa 10 supethpio dpwv. .. unopelc ebxola va Bpelg to mdvta
oto BiBAlo. Bnv mpwtr €xdoon dtav elya Evar mpdBAnua va AOow xottodoa 6To
EUPETHPLO Xat OYESOY TdvTaL UE TopéneUne 6TN owoTh oeAlda. YTiplay ubvo ula
3uo @opéc mov dev PBerina T AEEN oL Edaryvar xon TN oNUElWOT EY) GTO EVPETHELO
yiar vor Ty Bpw ebxola Ty enduevn @opd mou Va T ypeetalduouy. Xt deldtepn
éxdoaon autd elyov oha Sroplwlel, TopdAo TOU BEV TA AVEPERIL EYC) GE XAVEVAY.

CLB: O fifela téhpa VoL UOL TELTE TIG EVIUTOELS GAS YLOL XATOLES EQEUVT-
TEC TEPLOYES xan av ExeTe epyacel mdvw oe avtéc. H mpdtn elvar ou yevetixol
ahyoprduot. Hwe cug galvetan 1 yevix déa ott avtl var anogpaciler o dvipwnog
yiar Tov aAy6pLiuo amo@aotlel yior unyovy . ..

2 yEX. TTpdyuo mov Tpa cuuBaivet.
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Knuth: Yyeddlw vo melpoatiotd moAd ye autd to Véua otay Yo @td-
0w GTOV TETUPTO TOUO. TTHPYEL YEVETLXY avamapaywYY, UTdpyeL 1 uédodog tne
simulated annealing, £youv avantuydel xan dAAeg otpatnywés. Eyd éyw ula ué-
Yodo oto BiBMo Stanford GraphBase nmou tnv €yw ovoudoel «stratified greedy.
‘Oheg autég oL teyvxég €xouy atdyo to (Do eldog mpofinudtwy xar H€hw va
XAvw TOANES SoxLUES” UepXEC UTopolY Vo SOUAEYoUY xahUTEpa OE Eva TROBAN-
Ho omd 6t oe éva dhho, xou VéAw var avantOiw ula Stalodnon yia Gl autd.
Kdmova mpofBAfuarta avixouy ue plo Quoxy| évvolo oTta veLpwvixd dixtua. . . oL
yevetuxol alydprduol udhhov Yo to ndve xaAd oe Yéuata Tou £YOLY VAl XAVOLY
HE QVOLY VOPLOT QWVAS, XAl XATOL0 AEVE OTL Yol XEVOUY XOL YLOL YENUATIOTNELAUXES
npofBiédeig 1 dAAa tétola Véuarta. Katd xdmowo tpéno 6o xovtitepa elvon to
TEOBANU OE PUOLXES Dlepyaoieg T6OO xahlTepa avauéveTon var SOLAEVEL Evalg YE-
VETIXOS ahYOprduog, eve 600 xovtiuTepa efvon To TEOBANUL ot Yewplo aprdumy
1) %41l TEYYNTO, TGO TEPLUEVEL XAVELS XdTOLo GAAT) TPOGEYYLoT Vo SOUAEVEL X0
Notepa. Etvar 80oxoho var xatohdBet xavelc twe Yo Sovkédouy autég ol uedodol
oe oyéon ue 1o uéyedog tou mpoBAfuatoc. Mropel ot éva uxpd mpoBinua va
TOL TAVE XA XL VoL amoTUyouy Ge €va Alyo ueyoaritepo. 'H avdmoda BéBoua.

CLB: Anod 6,7 aiveton €xete TOAG ypovior SOVAELdS axdUd UTPOOTE Gog.

Knuth H Stanford GraphBase uou mapéyet aneptépioto aprdud mpoPinud-
wwv. AwBdle w woyuvpllovion dAloL yio e dixée toug uedbdouc, aANd Tic Soxi-
(e xon uoévog uou. H npwtdtunn Souvderd nou xdve oto The Art Of Computer
Programming efvor va mdipw 1 uedddoug 300 SapopeTin®dy avipdnwy XL vo
avohbow TNy wédodo A and tn oxontd tou B xou avtiotpoga. Autol to Aérmouy
Ovo amd TN duxr) Toug oxOTLd OTOTE €YK TEOOTAHE VoL CUUTANEMOW XEVYL. . .

CLB: Ti €yete va melte yio ToV avTIKELUEVOTTPAPT) TEOY PUUULATIOUS;

Knuth: IIdvta elya 010 vou uou éva tétolo eldog mpoypouuationol ahAd
noté dev ypnotdonolnoa YAwooeg mod amontodoay xdtl tétolo. Luvidng elya
EY® anouthoelg and Tig YAwooes. Topa oL yAdooee unopoly va Gou Beouv ta
AN oou xan €tot elvar o e0xoho va xpUPELs TANPOPopies amd To Eva UEPOS TOU
TPOYPAUMATOS OTO GANO. XTol Sixd [UOU TEOYEIUUATO UE TUAMOTERES YAWDOOES
dev ypnouonolodo XdTL ToL SEV ETPENE VAL Y PNOULOTOLACW" EMPETE VoL ETBAAA
GTOV EQUTH UOU VO YPNOULOTOL) AUTOUE TOUS Xxavdveg. Mropoloa xau o €xava.
Aev untipyay TEOYEUUATA TOL d UTOPOUCA VAL Yddw. . . aAAS Tar vEa epyaela
xa autd Bornddve.

To mpdlAnua mou éyw Pe autd To Yéua ofuepa elvon étL ...1 C++ elvon
mohb meplmhoxn. o Ty dpa elvon adlvarto yiar uévar vor ypdw x@dixor mou Yo
doukeleL o TOMAEC LTOAOYLOTIXES TAATYOPUES, EXTOC oL oV amopLYw Ol To
e€wtnd epyaheia. ‘Onote autol nou oyedlacay v C+4 6tav ety dvo avtieteg
andPelc yio 1o e va Aocouy éva Oéua, Eeyay eVdEel o cuuTeplAdBouuE ot
¢ dvo. Etol n yAdooo elvon moA) «baroquey xatd tn yvodun Lov. AAAG x&le
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xerotne e C++ éyel éva utoolvoho Tng YAWoGAS Tou ypnoldornotel onéte
awtd elvar xahd. To CWEB BéBata utootnpilet xow v C++ ahhd xow v C.

CLB: Ilette uog tic oxédelc oo yia neptoyés 6nws Yewpla tou ydoue, fractals
(xwpot un axéparac didotaong) x.At. H acdpera mou to Stoxpiver gaiveton va elvon
oe avtldeon UE TC TEpLOoyEC oL Aoy oAU XATE OTO TOPENTOY.

Knuth: Apyuxd éxava xdmota Soukeld otoug yweoug un axépatag didotaong,
mpoxeLTan yia o xatamAntixes agalpeot). Mnopoly Vo XATAOXEVACTOUY [UOVTE-
Aot oL TPy BeV UTOPOVUCAUE VoL GXEQPTOVUE o Touptdlouy Ue oA TpdryuorTa
otn @UoT 6TAV TO LOLUTEPO YUPAXTNPLOTLXG TOUG EYEL VO XAVEL UE Eval VéUa TToU
enavalofBdvete cuvey®s oe dtapopeTiny) xhipaxa. T'ia napddetyua av xavelc ue-
yedOveL To meplypauua Tng axpoyLaALds Téhl Yo BAEneL To (Blo oyfua, xoL TOAAG
mpdryuata £youy auth TNy Wbt H @bon €yel touc Sixolc tng emavohnmtixole
ahyoplduoug yior vor Tapdyel Tpdyuata 6Twe oUvvepa, eABeTind tupl x.AT. Tdd-
poL €YoLUE LoINUATIXES TEYVLXEC YLOL VoL XOTAvooUUE aUTEC Tig Sadixaciec mou
TPOYWEAVE TEPA A6 Tig DLAPOPIXES EELGWOELS IOV £Y0LUE GLVIIGEL Vo ypnouULo-
ToloVUE and Toug Tporyoluevoug atwves. Eyouue €va oloxalvouvpylo epyaleto
VoL YPNOULOTOLOVUE oV o BeV Exw avamtuyuévr Stalodnon Yo auTéS TIC TEYVL-
xéc. I'vwpllw to dptar tne Stadodnorc pou uepnd tpoBAfuota Unopd v tat AOGw
O 0AAS E€pw GTL dANOL UTopoDY Vo Souv opéawe xdTL ToL euéva Yo LoU TtdipeL
ToAD Wpa var Bw. . . dev elva to duvartd uouv onueio.

CLB: Xe mow6 Baduo éxete mapaxoloudnoet Tic eEeMEels otny TEXVNTH Vor-
1ooVvn; To tplto cuc mpdypauue Koy éva tpdypauus Teiilag Tou uddatve omd
Ta A&dn Ttou, xou to Stanford elvon éva and o xopupalo Wplduata oty Epeuva
Yo TV TEYYNTH VONLocOvT. . .

Knuth: H teyvnth vonuoolvn oyetiletor dueco Ue Tov tétapto TOUo" oL
EPELVNTEC TOU VEUATOS YPNOULOTIOLOUY TS GUVBVICTIXES TEYVIXES TIOU UEAETE,
on6te LTdPYOLY dpxeTéS dnuocteloelc ou oyetilovian ue to Yéua. Aouleld
1ou elvor vor cuYXElvw To AMOTEAEGUAT GTNY TEYVYNTH VONUOGOYN UE auTd TN
XOWOTNTAS TWV NAEXTEOAGYWV UNYOVIXDY, Xl SAAWY EBXOTHTOV" XddE xOWOTH
ToL €YEL Xo €VaL BLOPOPETING TEOTO TPOCEYYLONG TwV TeoPBAnudtwy. ITpoomod va
drafBdow autd Tor MEdyuarTar xan vor evontotiow Tig Wéeg. Ou mo S0oxoheg eqap-
MOYEC oL TA TLO AmoLTNTLXd TROBAAUATY GTNY LoTopld TwY LUTOAOYLOTGY elvar
otnyv teXvnT vonuoolvn. H teyvnth vonuoolivn elvon 1 mo maparywywr) Tnyn
VEWY TEYVIXOV GTNY EMOTAUY TwV LToloylotodv. Mag od¥ynoe oe morhég xon
ONUAVTIXES TP0630UE 6TWE douLc dedoUEvmwy ot avdAluon AGT®y. . . ITohAd and
o xahOtepar mopadelyuota Yoo debugging o yior vou XAVELS TO AOYLOUWXO VoL
douvAeleL, Oha ToL CLUOTAUATA GUUBOAXNS GAYEBEIC TOL PTLAYTNXAY, OL TPWTES
LENETES YRUQUIY XoL TEXVNTAS bpaomng, X.AT. dha éxouv Tohb Badiéc pilec otny
TEYVNTA VONLoaHvT.
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CLB: An\ady| dev elote and autolc Tou LTOTYOVY OTL EYLVE GE QUTH TNV
TEQLOYH. - .

Knuth: Kaddrou. Autéd nou éywve oy 61t torhol niotedav otL 1 e VNt
vonuooUvr Go yvdtay mavdxelo. Efvar xdtt ooy va €yeg yLa etonpelor mou mé-
pTOUY oL UETOYEC TN eTeldY) oL TpoBAédelc yiar tar x€pdn e Ntay 18% eved ta
mparyatixd g x€pdn Hrav 15%. Autéd ouvéPn yiatl mloteday 6,t uia pedo-
dohoyla Yo éhuve T mdvta. Katd ndoo mdavétntoa autd do cuufel ue dha to
Yéuator ToL TP eVTUTWOLalouy: oL dvipwrol Yo xatohdBouy otL ue autd Sev
Hmopoly var amovtioouy o vt IToAAd npoBAAuata elvon TG0 dVoxola Tou
noté dev Yo Bpolue uta xohh Ao yo autd. O dvipwrot anoyontedovion 6tay
dev Bploxouy TNy «nyh ™S VLOTNSY. . .

CLB: Av te)etdvate Tdpa T0 TOVETLOTAULO 1) To Sdoxtopixd cac T eldoug
gpeuva Yo Swahéyarte; "H urnwe dev Yo Stahéyate xov €peuva;

Knuth: Noullw nwe ta to evdiogépovto Yéuato auTh TN OTLYUH OTNY ETL-
OTAUN TWY LTOAOYLGTGY elvor ot pounotixy| xou ot Bloynueta. Lo topdderyua
N pounotixy| elva xotamhnxtind Yéuar var QTLdyVELS AVTLXELUEVA TTOU XLYOLVTOL
xa oA nhoemowvwvody uetald toug. To Stanford éyet éva ueydho epyaoth-
PLO POUTOTIXAC Xou TO OYEdLG Wog elvar vor QTLdEovue éva VEo XThplo mou Yo
€)EL EXATO POUTOT Tou Vo TEpTATdvE GTOLC BLadpduoug yia vo avePBalvel €Tol To
evdLapEPoV TwV PoLTnTedv. Oo uag Tdpet tepitou dbo ue Tplo ypdvia Uéypl va Ue-
Tapepdolue oto véo xthplo. Mévo nou Yo Brénelg pounot exel Yo cou Epyovion
Wéec yior xouvolpylo mpdryporta. Autd tar tpoBARuaTta eniong Topdyouy wpaleg
podnuotieés xan Yewpniixés epwthoec. Kow udpnhol eminédou ypapund epyohela,
Lo Teploy Y| Tou €yel emlong éva TEpdoTIo aptdiud XaTamANX TNV Wewy. No, Yo
feha vor aoyohnded e auTo.

CLB: I'otl avagépare tnv Bloynueia;

Knuth: YTndpyouv exatouudeta dhuta mpoPifiuata exel. H Biohoyia elvon
oD Yoy, ToAD nepimhoxn xan anelpws yeriowun. To tpdBAnua ue tn Boloyia
elvow 6TL av mpénel va gpyaoTtelc weg Blohdyog etvon Bopetd. Tao netpduoto unopel
vou xporticoLy xou Tela ypdvia xat Eapyixd UTopEl vo TECEL TO PEVUOL XoL TOL TV TaL
neYalvouv! IIGAL amd Ty opyh. 10U UTOAOYLOTES PTLY VELS TOV BXO GOL XOGUO.
OL Brohdyol mdvtwe a&ilouy cuYYaENTHELYL TOU TA XAUTUPERVOUV.

Eivow 30o%0oAo yiar péva var e Ue otyoupld UETE amd 50 oo YeovLoL EXENXTL-
xAg avdmTUENS TWY LTOAOYLETGY 6Tl Var cuveyloel va €yl evdlapépovTta TEOBAY-
HOTOL 1) ETLOTAUY TWV LVTOAOYLOTOY ot dev Yo elvar amAd BeATLOCELS 181 YVWOTMY
mpaypdtov. Towe ohar T evdiapépovta mpdyuata v €xouy avaxaiugiel. Towg
xaL var xavew hdog o Sev umoptd vor tpofBhédw ula atelelwtn avdmntuin. Aev
MTopw Vo eluat 1000 GlYoLPOC YL TOUS UTOAOYLOTEC 6GO UTOPW VoL elUdL Lo TNV
Brohoyla. Auth éxel evdiagpépovta tpoAuata Ylo ToUAdLoTov dhha 500 ypdvia,
elvar ot awtd TO eninedo.
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CLB: H yprion tou dia-dixtdou (Internet) elvor exprpuixnd avZavouevn topa,
E OAO XOL TEPLOCOTEQEC. . .

Knuth: M yépa 9o avapwtniodue molog TAnpdvel yio 6ha oautd!
CLB: To ypnowonotiite; M'vaplle 61t 10 yenoiuonotoboute 6to TopeAov.

Knuth: Aexanévie ypdvia ypnouuonoodco nAextpovixd toyudpoucio oto
ARPANET xat oto Internet. Kdmolo otiyur; tov Iavoudipro tou 1990 otoudtn-
oo YLt Uou Enonpve TOAD Yedvo va Bpw dxen avdueca oe OAN auth T coolpd.
Aev €xw nhextpovud dtedduvon. ‘Ocot tpootododv vo Lov yeddouy talpvouy
utor amdvtnon mou Aéet «O Kodnyntic Knuth €yer otopatioet vo dioBdler nie-
xTPOVIXd TayLBpouElo: unopeite var Tou YpdpeTe oty TédE dedduvony®.

Eivor ad0vato va xheloec to nhextpovind tayudpoueio! Ltéhvelg évar unvu-
oL OE XATMOLOY Xall oMOVTAEL Lo EUYapLoT®y ot €00 Eavamavtde «OK, cog
ELYUPLOTE) TOU UE EUYAPLOTATE. .. »

To nhextpovind tayudpoueio etvor TOAD xahod yia awtolg mou YéNoLY va elvar
oTNY Ay TwV TpayUdtwy. AN eY® Souielnw oTtnv dAAN dxern. Koitdw 1déeg
TpooEXTXE ot TpooTo® var T Yeddw. . . xtvoUUe apyd avdueca OE TpdryUo-
o TOU €YUV XdveL dAhoL xan TPOoTIo® VoL ToL 0pYavmow. AN dev Eépw Tt
ouuBaivel aUTOY TOV UV

‘Etot Aowndy dev dodle niextpovind tayudpouelo ma, extdg and oTAVIES
TEPLTTWOOELS OTwe OTay Tyadve évar ToEidL .y. oto Iopaih xaw VéEAw vo xavovion
mpdyuata TG TeheuTaloc oTtyunc. Eépw MW VAL YENOUIOTOLD TO NAEXTEOVIXO
Taryudpouelo Tou Emacs oAld Sev Véhw var yivw xoh6g oe auto.

CLB: Eyete noA\d evdiagpépovta €€w amd TOUC UTOANOYLOTEC XL To
wodnuatixd—uouvowy), Yenoxela, ouyypapr. H uovou etvon ula dnuiovpyudd
oo SLEZodog, €vac Tpomog yior vo dtaoxeddlete 1) ula Ypnoxeuvtxr) dé€odoc;

Knuth: Avtr ) otiyun etvar yia Staoxédaomn. Mou apécet va épyovton gihot
oo onitt xou va natfovue mdvo mapéa. Av unopodoa Yo to éxava xdde Bdoudda.
E\nilw va (oo apxetd hote va TeEAeLdow To €pyo tng Lwhc 1Lou TNy oelpd
BBAlwv The Art Of Computer Programming xou uetd {owe aoyohndc ue tny
obvideon wovowc. ‘Eva 6velpo elvan. . . xooe wovouxy| BéBoua.

CLB: Eyete ypdel xdnoieg cuviéoel 1101, cwotd;

Knuth: Now, oAl Aoy xuplwe €va ddpoioua amd uouotxd éuota SAAwy
avdpodnwy. ‘Otav Huouvv goutntig ety ypduper pio uixey| povon xwuwdio tou
heyotav «Nebbishlandy. Auth n Sovkeld elye didpxeia mepimouv 10 Aemtd, ohhd
XL 1) LoLoLxr] xou oL aTolyol Koy duxol uou.

3 S.E.X. Auté dev eivan alidela, anhd o Knuth 8¢ dnuoclorolel tny nhextpovixh tov dted-
duvon.
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CLB: 'Eyete xpatfioet Tnv nopTttolpd;

Knuth: Now. .. 7 udiiov oyl Tny éyaca. Eyxw uévo éva uépoc. Iiotebn va
v Bpw xdmou. Ptidyve éva apyelo TOE GTOV UTOAOYLOTH YioL OAAL To TRyt
ToU €W OTO GT{TL UOoL.

CLB: ITaiZote xaddlov ue tny teyvohoyio MIDI, % xpatioote enitndec ano-
OTAOELC AMO AUTAY.

Knuth: Mou opéoet tohd. Aydpaca ta nepaouéva Xplotolyevva éva cuvle-
odulep yia Tov Yo ou xon €ronlo Ue T Kpes. Mou dpeoe ndpo toh. Iokibtepa
elya nof€et oe éva ouvieadilep Kurzweil oto onitt tou Marvin Minsky mou ritav
wlo mpooopoiwon mdvou. Tehevtala évag @ihog thye oty AyyAla yio tpla yed-
viar xon dev fdeke va mdipel o mdvo tou uall tou, €tol aybdpace éva Yamaha
He €€ pwvéc. ‘Otay tov emoxéptnra tépaca TeeLg UTEpoyeS Uépeg Tallovtag o
xouudtia Tou KEepa vo ol oto mdvo Soxiudlovtas Sdpopes pwvéc. H mpo-
copolwon mdvou tou elye éuotale Ye ToéuTaho oANd To TA X TP TiTay eLa{oUNTaL
070 T6G0 TA TATOVOES ONOTE UNOPOLGES Vo Tat€elg Suvatd 1) amahd TedyUa Tou
dev umopelc var xdvelg oe éva Tparyuatixd teeunaio. Autd to cuviecdulep elvon
TEAYMATLXE TOAD XOALL.

CLB: II6te Byfxate ot obvtain and to Stanford;

Knuth: ®¢toc. Elya ddeta yior 300 ypdvia GGTOL VoL UTOptd ol TUTLXA VoL
Byw otn oOvtadn. ‘Atuna elyo Byet and to 1990 tnv (o uépa mov otodtnoa va
dofBdlew nhextpovind tayudpouelo. Elya avoxowmoel ta oyédid uou tplo ypdvia
vopltepa. Alaniotwoon 6Tt autd Tou Hela vor xdvew ot Lwh Lo HTo VoL TERELD-
ow 10 The Art Of Computer Programming- Eiya npoAéder 6t Yo wouv mdpet
20 ypoévia mApoug anaoydinong. Edv cuvéyila va xdve autd mou €xava Yo uou
gnonpve 40 1§ xou 50 ypovia. Me dhhar Aoyl dev TpoywpolsoE, xaL EUEVO GUVEYKDS
nlow. ‘Etot anogdooa va Byw ot obvtadn. BéBata dev pou apécel mou dpnoa
6TL GANO €xavor GAAS UTTAPY ALY ol TEAY AT TTOU TOAD YSENXaL TTOL oAANS TNXAL
amd aUTd, OTWS TO VA YPAPw TPOTdoelS Yla epevvntikd mpoypdujata.

CLB: Enpene va Ypdete xot TEOTAGELS YLa EpELYNTLXE TpoYpduuata; No-
(ila 6t Yo Hoaotay amahhayuévog and auto.

Knuth: Eyete yobuop BAénw. Aev mpénel va 10 xdvw mial ohhd ooy xardn-
YNTAC Yol VoL Exe xoh6 e€OTALOUOG YLl TOUS QOLTNTEC UOU 1| YO UTOPK VAL £Xw
EMLOXETTES VLA EPELVNTIXG TPOYEdUUTA, ETpETE VoL Bploxw yoenyols. Eivor nohd
doukela vor Intiavetes Aeptd. To System Development Foundation uou elyav
met 6Tt Yo Lo Edvay Evar exatouiOpto SoAdpLa Yo vor TEAELDow To TEX wote
va emtoTpédw ot ouyypaer tne oetpdc The Art Of Computer Programming.

CLB: Ta nfparte;
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Knuth: BeBalwg, ohhd mdh mipe mdipor TOAAS YedVLOL YLol VoL TEAELWOW TO
TEX. Anogdoioa étot dtL 0 ubévog TpéToC Yia var Tehewwow TN oepd The Art Of
Computer Programming #tav vo agiepwdcd mAfipwe o autd. Hrav Sboxolo va
TPOCUPUOGTE Ta TIpKTAL 2-3 Ypedvia. Twpa duwe voudiw evidiet.

Alve drahéelg oto Stanford xdie urvo ue yevixd titho Computer Musings.
Yyedudlw va cuveyion va dive tétoleg outhies oe Yéuata xou Wéeg mou Peloxw
evdtapépouoeg yia o emoueva 20 ypovia. Hapovoldlw tpoBiiuarta tou dev uno-
P Vo Aow ®OoTe xdmotog var tar Aboel avtl yia guéva. Av Sev unopd vo Aow
éva TEOBANUA Yo 2 Wpeg To dlvw oe xdmotov dAAov Vo To AOoEL OAALOC TEAL [Ué-
vo Tiow. Kadode yedepw to PBilo xvobue and Yéua o Féua neplinouv avd tpelg
eBdouddec.

CLB: Eicoote Wdaltepa yvwotog yior autd mou €xete ypdpet o yior Tny
€peELVA oaC" COC dPECE OUWCS 1) ddaoxahial XoL 1) CUVAVAICTEOYT UE TOUS QOLTNTES;

Knuth: Elyoue toug xahltepous poitntés tou x6ouou. Axduo cuvavaoTee-
(POMLOL UE TOUC QOLTNTES UEGW TKV SLOAEEEMY UOL 0AN SEV UTORW Var GLYXPATHTE
Ta ovéuaTd Toug T Auté elvan €vo TpoBAnua.

Ac unoYécouvue bt divew uia Sidhedn e oepde Computer Musings xou da-
TUTOVL Eval avoLyTé TedBAnua. Kou xdmolog and to axpoatriplo To AOVeL, ypdpel
v dateBr| Tou, TEAELOVEL Uéoa oE 2 e3Souddeg xou £pyETE Xou UOL To delyvel.
Oa evdlopepd® yia to Véua, Yo o SaBdow xon Yo vnoypddw T StateBy) Tou
.. oS auTog elvan o udvog tpdmog enaphc. Elya 28 gortntéc mou mhpay dida-
xtopwd wall uou xat Ydihov tdéoot Yo mopopelvouy extos xou av cLUBE! xdtt
TOAD YPHYopa OTLC DLOAEEELS UOU OTWC OVEPEPDL TTELV.

CLB: Real-time ddoxtopud! T SLapopéc €xeTte napATNEHOEL GTOUC POLTNTES
UE TNV Tépodo OAWY LTV TWV ETGWY;

Knuth: Trdpyet pio mohd onuoavtin ahhayn. Etn Sexaetior tou 70 oL got-
Tntég evdlagepdtay ToAD yior wouowt]. To mpdto mpdyua mou Toug pwTtolooUE
ATay «TL gouvowd Gpyovo tollete;y. Elyoue noAd povowxd oyfuato x.hrw. Td-
pol OYEDOV VeV SEV EVOLUPERETE Yiow TNV [Hovowxh. Aev Eépw av dhhaday ot
POLTNTEC TTOL DIAEYOUY TNV ETULGTAUY TV UTOAOYLOT®Y 1 To (Blo cuufaivel ue
6NOUC TOUG QOLTNTES TWPA. AV POTACELS TOEA TOUS QOLTNTES TNG ETUOTHUNG TWV
UTIOAOYLOTWY ToaL lvor TaL YOUTL Toug To o Tdavd efvol Vo Gou Touy <1 To-
dnactay. Ipbopata elyope xdmotov mou énanle PuoapUOVIXa CAAG SEV LTHEYE
xavelg dANOg Lovooe.

CLB: Koutd ahhoryr) 0Ty TOLOTHTA TWV QOLTNTGV;

Knuth: Oyt...extéc and 1o dtu Sev E€pouv 1600 xad podnuatixd 6o
hEepav mold. Ilpémel var toug mpoetoludlovue yior autd e edixd uodiuarta
oaxdua Xt o€ €val TAVETLoTAULO dmwe To Stanford.
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CLB: Alayéc atov xopo; Me 1600 x66U0 ot Tpdodo Tov €Yl GHUEPD O
xh8&Bog €xer alhdier xadohou;

Knuth: Eivow moh0 Sagpopetindg ofuepa. Trdpyel enlong avioywviouos:
elvor o SVoxola Tar TEdyUaTa TWE amd 6TL ATay GTNY EToy T Lou. ‘Otay dpyLoa
firay ToAD o e0xolo var avaxoAOPeELs xdTt xawvolpyto and 6t elvon orjuepa,
ota €YELS YLALAdES EEUTVOUC avlp@TOUS TOL XAVOLY To oTIoLdAla TEAYUATAL.
Téte lowe var umipyay 3éxa ToAD xahd Sidoxtopid. Tdpa dev unopel xavelc va
napoxohouioet GAec tic egelifele.

AveZdpnta and tov xAddo cTov onolo loon, GAoL SUGKOAEDOVTAL VoL TUPAUXO-
Aoudolyv tic e€erilelg. Kdde nedlo otevelel ouveyms apod xavelc dev unopel va
E€peL OAN TNV meptoyn tou ma. Kodévoe Slaéyel d0o uxpéc neployéc uéoo oTov
xAado xou wodolvel auTéS Tic TEpLoyEST av xdmotog E€pel E€pet TNV TEploy) A o
B xaw xdmoog dhhoc ™y B xaw v T' xon évac ddhoc v I' xou tnv A <6t 0
YWPOC UEVEL LXOVOTOLNTLXA GUYVEXTIXOC TUPOAO TTOU UEYUAGDVEL.

CLB: Biénete tov eautd oug oav Tov TEAELTAlO avayervntr) Tng EMOTAUNG
TWV UTOAOYLOTOV;

Knuth: Aev éyw 1600 eupela yvodon 6co voulete-Boviedn ot éva Véua
xdde @opd. Noulln duwe twe padoalve yeriyopo: Umopd vor Yive eldixde oe éva
Véua opéone. Mdlevo didpopar mpdrypata 30 ypedvio Thpa HOTE VoL UTOPW Va
daBdlw v BBhoypagia oe xdde Véua oe «batch modey—ywplc var aAAdw
Yéuarta cuvéyeta. Mropd var anopogriow éva Béua Tomxd xaL v Yivew xahdg oe
LT Yo Alyo. .. aARG UETE Uny Uou Telte var xdvw awtd Tou Exava Ayouc Urveg
mpw. Enlone €yw mohholg avilpdroug tou Sioptdvouy ta Addn uov.

CLB: H teheutaior Lou xon ALYOGTEQO XOUAR YLOL OOC EPWTNON. .. Towd elvan
TO TPEYOV TAAVO Ylal TNV GUUTATPWON o TV eQTd touwy tou The Art Of
Computer Programming;

Knuth: Oa ualebouue téooepa and autd mpty Bydhouvue ta dbo mpddta xdrde
Ypovo- Yo xportdue xdmota oto pipeline! No to avoévete 1o 1995 1 1996 npdxet-
Tou yia beta—test exdboeic Twv mporyuaTixdy PBAwy. Iiotebw twg Yo Tereldow
Tov tétopto touo o 2003, Tov méunto to 2008, uetd Ya enavexdoldel o npdtog,
deltepog xou Tpltog TéUOog. . . Oo undpyel ula cuvonTixy €xdooT TwY TOUWY ATd
TOV TPWTO UEYPL TOV MEUTTO.

CLB: Ileg Yo fitay 1 xapLépa ooag xan 1 {wn oug av Sev Elyate avaxovmoeL
AUTO TO ENTATOUO EPYO;

Knuth: Yty opyr 8ev avaxolvwoo xdtt tétowo. Illoteva ot Yo €ypapo €va
BBiio. AN av dev t0 €xava autéd moTtebn 6Tl Tdhl Yo elyo ToAL yeddruo. And
oTL gafveton o AN TNV Topela LOL dPECE Val TEOOTI® VoL EENY GTOV AVILY V-
otn. ‘Otav fUouvy 0To YUUVEGOLO HUOLY O GUVTAXTNG TNC OYOAXNC epnuepiBoc:
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7 2,

0TO TOVETULOTHULO HUOLY 0 GUVTAXTNG EVOS TepLodixo. IIdvta uou dpece va tallew
ue Tic AéEee.
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To mpoypauuo IXTEX3S

Frank Mittelbach xouw Chris Rowley
Metdgpaon: Baotieiog Todyxahog

Bov\a, Attixn

1. Tevur) emoxodmnon

Ou oxomol touv cuothuatog BTEX3 umopolv va cuvodiotoldy wg e€hg: Yo
aUENoEL oNUAVTLXE TO EVPOC TWV EYYPAPWY ToL UTtopel vo enelepyaotel xou Yo
mapéyel ula eLEALXTY Blemapn Yo OYedLCTES TNG TUTOYpaplac WOTE VoL Tpodia-
Yedpouv ebxoha TN U opporoinon ulag xatnyoplas eYyedpwy.

H Oudda tou Ipoypduuatoc BTEX3 etvon ula uwxer| opdda edeloviwy, oxo-
T6¢ TNe omolog elvon 1) TapaywyY) ToL VEOL GUGTHUNTOC ENEEERYATIOC EYYPPWY
mou Yo Baoileton oTic apyég mou xadiépwoe o Leslie Lamport oto tpéyov IXTEX.

H x0pia eugavric Sovhetd tne ouddac mply to 1997 Atay 1 avdmtudn tne Teé-
yovoog TpoTUTNG €xdoong Tov INTEX. H €xdoor auth xuxhogophdnxe yia TpdTn
popd to 1994 xan and téte Exel unootneLydel xou enawindel evepyd ue enextdoelg
oto Baowxd exetvo cbotnua. To uéin tng ouddag Yo cuveyicouv va egehicoouy
xa var untooTneilouy autd T0 GOCTNUA, XUXAOPOPWVTIS EVIUEPWUEVEC EXDOTELS
x&ie €€L UNVES XoUL XAUTOYPAPOVTAS TLS EVEPYELESC QUTES 0T Bdom dedouévey e
TpoBMjuate tou BTEX (BAéne nopoxdtw). Av xou 1o ITEX unopel va dtavéueton
dwpEdY, 1 ToPAYWYT| Xt UTOCTHEEYN TOL GUOTHUATOG ATLTEL OVTWS TN damdv
oxeTxd Heydhwy yenuatxodv mootkv. To Tauelo tou Ilpoypduuatoc KTEX3
€yeL wg ex TouToL dnutovpyndel yia va Sloyetedoel Ypruata Teog auTd To £pYoO.
Ivopllouue 6Tt oplouévol yprotes elvar BN yvootes tne Umapéng owtod Tou
Toelov aol €youv O BWOEL TIC OXOVOULXES ELGPOPES TOUS — TOAAGL KELYO-
pLoTHy oe 6houg autolg! Ay Bélete va Ldlete neplocdTEPY Yol TO TG UTOPELTE
va Bondrocete 10 €pyo, delte oty cuvEyeld Tou dpUpou TNV TUEAYPAUPO VLA TO
Tapuelo — xaL 6o ELYAPLOTOVUE EX TWV TPOTEPWY YLAL TN YEVVALOSWET| TPoc(popd
oug 0T0 UEANOV.
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2. TlpoioTopla

Me to TEX, o Knuth oyedlace éva cbotnua popgonolnone mou etvon txovd vor
TapdyeL évar LeYEAo VPOC EYYPAPWY GTOLYELOVETNUEVWY e TPOTUTA EEULPETLXS
umiic motdtntac. T Sudpopoug Aéyoue (T.y. motdtnta, UeTapepTdTNTY, oTordE-
potnTa xou Stodeoudtnra), o TEX Sadddnxe mokd ypryopo xou unopel mAéov
vor eptypapel xalbtepa wg €va de facto nayxdouto mpdTuno yia otoyelodeaia
udpnAfc mowdtnrag. H yprion tou etvon Wiattepar dradedouévn oe e€etdixevuéveg
TEPLOYEC, OTWC TEY VXA £y Ypapa Slapdpwy 8wV AAA xon GTOL LTHEYOLY TOAL-
YAWOOXESC AMOUTHOELS.

To cbotnua TEX elvar Thipwe mpoypauuatiléuevo. Autd emitpénel Tny avd-
ntuén vPnhol emnédou dienapy YpRoTN, N elcodoc Twv omolwy UTOBdAkeTon oE
eneéepyaoio and 1o depunvéa tou TEX yia v Topaywyh younhod emmédou
odnydv otoyewolectac. Autéc ewodyovtar oty unyavh otowyeiodeatiog tov TEX
7 onola e€dyel T Lopn xde oeAidag ot ula YA®ooo meplypapric oeAiBag ave-
Edptnra and cuoxevy|. To cbotnua BTEX elvor ula tétola diemagn. Lyedidotnxe
yiar vor uTooTnEllEL TS avdyXes UEYSAWY EYYPAQwY 6Twe eYYELpldiar xar odnyol
xerone. Ataywpllel T0 TepleyOUEVO and TN LopPT 6GO TO JUVATOV TEPLOCOTE-
00, mapéyovtac oto ypRotn ula yevr (Snh. hoywe, avtl vy omtixy)) diemopn
emofuavong. Auth cuvdudleton Ue GUANA oTUA oL xadopilouy Tn uopgonolnom.

Ta tehevtaia ypovia €youv dellel 6Tt oL Wéeg oyedlaouod xaL 1 TEOcEYYLo
tou BIEX ouvdvtnoav eupela anodoyt|. pdyuatt, 1o BIEX éyel yiver n npd-
Tunn uédodog UeTapopdc xou dnuocicuong eYYpdpwy o TohhoUg oxadnuoixolc
Touels. Auté 0drynoe toAholg exdoteg va déyovtan 1o IMTEX we mnyt yio dpdpa
xon BBilon Kon n Auepuxavie Modmuotiny) Etonpeia nopéyet mAéov éva maxéto
BTEX nou xohotd ta otovyeia tou ApS-TEX Stadéoiua oe 6houg toug yenoTeg
Tou IMTEX. H yprion tou €xel enlong dadoldel oe mohholc dAAoug eumopixols oL
Brounyavixolc xdpeoug, 6mou oL texvixég Widtnteg Tov TEX oe cuvduaoud ue
g Wéeg oyediaouod Tou BTEX Yewpolvtor ¢ €vag LoyLpds cuvdLooU6S Ue-
YEANC onuaciag Yol Y®eoug 0w T0 UAG texunplnong xat ot exS6celg Twv
entyepfoewy. [lepoutépw, autd éyet enlong enextadel oe dixtvwuévr éxdoon ue
xenon, yio topddetypa, e€63ou o PDF nou evowuatdver utepxeluevo xow dhheg
EVEQYNTIXES TEPLOYEC.

Me tn dwddoon tng yerong cvotnudtwy mou etvon cuuBoatd ue Tt YAdooo
SGML (m.y., éxdoon pe Bdon o Alxtuo xau yprion yAdooac HTML # XML),
xou AL to TEX elvon 1 cuvndiouévn emhoyn yiow unyavy Lopgpornoinong otny
€Z0d0 otoyeodeaiog UPNAAS ToLdTNTAC: Eval TETOLO EVPElaS XproNs oVCTNUA El-
vou t0 The Publisher and tnv ArborText, evd ula mo mpdopatn e€EMEN elvon o
avTetuevoaTpaphc exd6tng eyyedpwy Grif. O teheutaloc ypnouuonoeiton Yo
enc€epyacio eyypdpwy ot éva eupd pdoua Brounyavixdy epapuoydy. Eyet enl-
one vodetniel and tnv xowornpaéio Euromath we Bdon tou epyactnpiov twv
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o NUATIX@Y TOUS, To omtolo elvar €vol amd ToL TLo TEONYUEVAL amd TaL AVABLOUEVL
epyootpop| TepBdihovta yenotwy. H é€odoc otoyetodeaiog and tar éyypapa
xwdonolnonc SGML oe auTd T CUCTAUATA ETULTUYYAVETOL UE UETAPEACT| OE
BETEX, 10 onofo wg ex toltou chvtoua Ya elvon 1) Quotx emthoyT| yia tny €£odo
ovoTnUdtwy cuuBat®y ue ) YAdooo DSSSL.

Enewdy| évac tumixée Opwopds Torov Eyypdgov (DTD) oe yhoooa SGML
yenoruotmolel Wéec oyediaopol mapduoles Ue exelveg Tou WTEX, 1 uopgpomoinon
oLY VS EQapUOLETOL UE AUTAY| XOPTOYPAPNON TWY CTOLYEIWY TWY EYYPAPWY GE GU-
ototxd BTEX avtl yio anevdelog oe «axatépyaoto TEXy. Auté enttpénet tnv ex-
HETEIAREVOT TV LTERGUY YPOVMY AVIAUTLXMY TEYVIXOY TOU €YOUV EVoUXTwIE!
oto Aoywoué tou BTEX, eved enfong amopedyeton 1 avaryxn TeoypoUUuatiopton

oto TEX.

3. Kivntpa

Avth n ad€nom tou edpouc epapuoy®y tou TEX éyel emonudvel oplouévoug
TEPLOPLOUOUE TOU TPEYOVTOC GUGTAUNTOS, TGO YLA TOUC CUYYPAPELS EYYRAPWY
600 %L Yol TOUG GYEBLAOTES GTUA [opponolnong.

[Tépar amd v avdyxn Siedpuvong Tng TOLAANG TWV XATNYOPLWY EYYEAPWY
mou unopel va eneepyaotel to BTEX, elvan amopaltnto vo yivouv ouclaotixés
BEATLOOELS, TOUAGYLOTOV OTLC TAUPAUXATL TEPLOYEC:

— o obOVTAEN TV EVIOAGOY (LBLOTNTES, GUVTOUES TUPATOUTES, XAT)
— ot denopy| e npodlarypapic dtaubdppwons (oyedlacuds oTUl)

— o070 eninedo avtoduvoulog (UmoXaTIoTAN CPIUNUATWY, ToPdAeELdn eTixe-
TOV)

— oty enextaodTTA (Stemopr| ToXETOL)
— otnV npodLarypapy| SLaUdpPWOTS TOU TVAXOELSOUE LALXOU
— omnV npodLorypapy| Xt GLUUTERIANYN LALXOD YEAPLXDY

— oty TonoYETNOT EMTAEOVTOC UAXOU, ol OE SAAEC TAELPES TNG dloguOppw-
onc oelldog

— OTLC AMAULTACELS TWV CUCTNUATWY UTEPXELLEVOL.

IMepontépw avdhuon auTdY TwV avemopxewdy Exel dellel otL oplouéva and ta
TpoBhAuato tpénel vo avalntnloly ot ecwTepXES LOEEC XL OTO GYESLAOUO
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tou ITEX. Katd ouvénewa, n mpddeon tou mopdvtog €pyou vo mopaydyet Wlo
véa €xdoor ouvendyetar eniong evdeheyy| €pEuval OTIC TPOXANOELC oL VETOLY OL
véeg eqapuoYEc xau 1) Yprion Tou KIEXwe mpoypduuatog Staudppuwong yia €va
LEYEhO pdoua EYYRAPwWY, T.Y. £YYpapa ot YAwooa SGML, ductuwuéva éyypapa
oe PDF ue deouoic unepxetuévou.

Auté Va éxer we anotéheoua ulo onUavTiX ETavVUAOTONOY LEYSAWY TUNUS-
TwY Tov cuothuatoc. Kdmola and to anotehéouato auTHS TNG ETAUVEEETAONS TV
Yepehwddv apyodv etvon 731 dwodéoiueg oto Ilpbtuno BIEX, xon cuyxexpuuéva
OTLC THEAXETW TEPLOYEC:

— ANAwor xat ETAOYY| YPUUUATOCELPGY

— Auayelplon YpuUUATOGELMY X YALQNUATKDY U oE Uodnuatixolg To-
TOUg

— Auayelpton xwdXoToLAGEWY TOAATADY YPUUUATOTELMVY Xal YAVPNUETWY
uéoa og €val £YYEUPO

— AuvatoTn T XOIXOTOLNTEWY TOAATADY YAEAXTHR®Y ELGOS0UL UEoa GE Eval
€YY papoO

— Opotbuopen diemapy Yior cuUTERIANYN YPaUPLXDY
— Troothpln yia €yypwuo xeluevo

— Adunom xoL XUTAGKEVT| SLETAPMDY YOl VEES XAUTNYOPIES XOl TAUXETA EMEXTA
ong.

4. lleprypogn
Ta Suvartd onueia tng tapodoog éxdoong tou ITEX etvon ta e€hc:

— dipLoTo mpdTUTo UopPoroinong Yia xeluevo, TEYVLX0UC TUTOUC XAl TLVOXOEL-
déc LALXS

— DLy WeLoUOS TNS YEVIXAS ETUOUAVONG amd TNV OTTIXT LoppoTolnon
— euxolla ypHong Yo cuyypapelic

— UETUPERTOTNTA EYYPAPWY O Ulal UEYAAT ToueAlo mAaTpdouwmy

— TPOCUPUOCLUGTNTA OE TOAMES YADOOES

— BadeSouévn xon Swpeedy Stodeotudtnia
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— a€lomoTn UTooTHPLEN o cLYTAENOTN and TNV oudda Tou épyou IATEX3.

Ta mapamdve Yo Statnendoly xar oe TohAéc tepintwoelg Yo feAtiwdoly onuoy-
wwd and ) véa éxdoon 1 omolo Pploxetor ud eZEAEN yior va eavorotnioly
oL ToPOXdTe amontroelg. Ou dwaoel ulor cOVTAEY oL EMLTEETEL EEUPETLX AUTO-
HoToTotnuévn Uetdppaon and toug dnuoguielc Optouots Tvnov Eyypdgov oe
Yh&ooo SGML npoc tic xatnyoplec eyypdpwy tou BTEX (autéc Ya Sivovton wg
Tpdtumo ue TN véa Exdoon).

H ocOvtagn tne véag dienagric ypriotn tou BTEX, yuo mapdderyua, o uno-
otnpelleL Tic évvoleg Tng ovTdTtnTag, TNS LOI6TNTAS XL TNG OUVTOUNS TAPATOUTIS
e YAwooag SGML ue tétowo tpémo wote vo umopel vo cuvdelel dueoa ue Ta
avtiotoya yapoxtnetotixd e YAdoous SGML. Oa vnootnpilet deopols unep-
HEWLEVOU oL GANNL YOEAXTNELOTLXE TIOL AmOLTOUVTAL Yol £YYpapal Sounuéva oe
dixtuo e ypromn, yio napdderyua, yYhwooag HTML xou XML.

Oo mopéyel plo dueon Senapy| oYEACTOV GTUA YLoL TNV LTOoTHELEN T6C0
e mpodlarypaphc Ulag UEYEANG TOLAALNS TUTOYRAPLXWY ATAULTACEDY OGO XAt TNG
oUVOECTC OVIOTHTWY G YEVIXY ETMLGNUAVOT] EVOS EYYPAQOL UE TNV emduunTy
uoppomoinoy. Ta d0o autd uépn tne Sradixactag oyediacuol Va dwoyweilovron
capws £Tol HoTe va elval SuVaTd v TPOdLIYPAPOVTAL SLUPORETIXES DULOPPWTELS
yia Tov (8o Opoud TOmou Eyypdgovu.

H yhdooo xou 1 cbvtaln authic g demaphc Yo elvar 6o to duvatdy mo
puoLxy) yior éval Tunoypapnd oyedaoth. Kotd ouvéneia, auth n yAdooo Yo uno-
poloe ebxola var AdBet Siemapr| Ue €val OMTIX00TRUPEC GOOTNUA TEOSLOYpaphc
ue xadodhynon and uevoL emthoydy. Auth n Siernapr Yo unopel enlong vo uto-
otnpilet mpodiarypapéc xou tdéeg UMWY GTUA YADooag DSSSL dnwe exelves mou
yenotuomorotvton pe Ti¢ Yhwooeg HTML xow XML.

Ou mapéyet ula BeATiwuévn dlemay| ¥eHOTN TOL EMTEEREL TNV EXPEACT) TWV
GTOLYELOVETIXWY ANUTACEWY Ao €val UEYIAO pdoua YepaTixdy tepoy@y. Opt-
ouéva tétota mopadelyuata etval:

— Ou anauthioels e TeXVIXAS Texunelwons (m.y., Slaubppwon anocTdoewy,
hwpidec ahhayfc, xAT.).

— Ou anattoelc TwY axadNUAix®Y EXSOCEDY GTO YMOPO TwV AVIPOTLETLXOY
omoudHOY (XpLTnéc eEXBOOELS XEWEVWY, XAT).

— Ou anonthoelg Twy Souxody TOTwY o1 Ynuela.
— H mponyuévn yerion v uodnuatixdv-TUTOYPUPLXWY AELTOLEYLXWY YoEo-
xTnptoTxav touv TEX.

— H evowudtnon v Yeopuey AELTOVRYIXWY Y APUXTNELOTIXWY, OTWS 1 oxi-
oo, uéoa oc éva xeluevo.
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— H evowudtworn unepxeyuévou xou AWy SecUdY ot SIXTLLUEVA EYY P
ue ypfon ocvotnudtwy énwe 1 yYAdooa HTML, XML xow PDF.

Oa dolel Wialtepn npocoy Kote va e€acahiotel 6Tl auTH 1) diemapr] elvan emne-
xtdouun: auté Yo emttevyVel ue T yerion douoototyelaxol oyedlaciuol (Lodulp
deolyv). Oa mopéyet pia mo oautodivaun Sienagr cuyypagéa. I'a tapddetyua, o
amoletpdody ol TexvnTol Teplopiouol otny ouadonolnoy evtohwy. H Swayelpion
opoludtov Yo BeAtiwdel ue Ty mpdoleon evdg amodotixdtepou dadpaosTixol
ovoThuaTog Bordelag.

Ou nopéyel TpdoBacn oe audalpETES YRUUUATOOELREC ONd OTOLUSHTOTE OLXO-
yéveta (6mwe ou ypoppotooelpés PostScript xouw TrueType), cuuneptiaufBavo-
LN xon ulag MEYEANG TOLUALUG YEUULUATOGELPMOVY YOl TOAVYAWOGIXE EYYPAPOL
%o Tot EEELBLXEVUEVOL YALPHUATO TTOU AMALTOUVTOL Ad ToL EYYPUPA OE DAPOPOUS
TeYVL00C xon axadnuaixole Touelc.

Ou véeg denapéc Yo xortary pdipovTon AenToUEP®S xot To oot Yo dlvel exte-
velc xatahdyous Ue Topadelyata, TPooEXTIXE OYESLUoUEVA YLa Vo xod{oTaToL o
XpOVoC exdinone Yo Toug véoug yehotes (T6co oyedlaotéc 600 xal cLUYYPO-
peic) 600 T0 duvatdy cuvtoudtepoc. O (Blog 0 xOIxaC Vo xaTaypAPETOL EXTEVOS
xon Yo efvon oyediacuévog ue Bdon g apyES Tou SoooTOLYELNO) TYESLAGUOD.
Katd ouvénewa, 1o cbotnua Yo eivar edxoho va Statnendel xon vo emawgniet.

To véo BTEX nou Yo mpoxOder Ja elvar, 6mwe xan 1 nopodo €xdoom, yern-
oluonotfioluo ue xdde npdtuno cbotnua TEX (¥ otdhnote 1o aviixadiotd) xou
yU awtd Yo elvar Swpedy dtodéotuo oe ulo ueydin towhia and mAaTPdoUES.

5. Texunplwon BTEX

Mia mhien meptypagr Tou Hpbdtumov MIEX unopeite va Bpelte oo BiBAlo:

1. BTgX: A Document Preparation System. Leslie Lamport, Addison We-
sley, 2nd ed, 1994.

2. The BTEX Companion. Goossens, Mittelbach xow Samarin, Addison We-
sley, 1994.

3. Mlia mpbdogatn éxdoaor mou tpootideton ot AUTEC TOL HOT| UTEEYOUY Xou EYEL
otevr) oyxéon e o €pyo elvon To BiBAlo: The BTEX Graphics Companion.
Goossens, Mittelbach xot Rahtz, Addison Wesley, 1997.

H ev Moy €xdoor vy to BTEX épyeton pall ue texunploon yio dudpopeg mtu-
xéc Tou ouoTAuatoc. To VEGTEPA AELTOURYIXE YOPAXTNPLOTIXG TOU CUGTAUITOC
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mepLtypdpovton ota axdhouda éyypaga: To BTEX 2 for authors mepiypdgpet to
vEa YapaxTNetoTixd Twy apyelwv ITEX, oto apyelo usrguide.tex. To BTEX2e
for class and package writers mepiypdper ue Tolov TpdTo Vor SNULOVEYHCETE Xt
yopleg eYypdpwy o moxéta, oto apyelo clsguide.tex. To KTgX2e font
selection TEPLYPAPEL TOL VEX YURUXTNELOTXG TwV Ypouuatocelp®y Tou ITEX yia
OCUYYPUQELS XATNYOPLOY EYYRAPWY Xou Tax€TwV, oTo apyelo fntguide.tex. I
TEPOLTEPW OVOUTA UTEVTLVWY Xou TNYEC TANpopdenonc yia to TEX xou to BIEX,
delte Tig dreudtivoelg o cuvEyela Tou dpdpou.

6. Tauelo tou mpoypduuatoc IXTEX3

Av xou 1o BTEXunopel var Stavéuetan Swpedy, 1 mapaywyr xoL cuvthenom
TOU CLUOTAUATOS AMOLTEL TN SAUMAVY CNUAVTIXWY YPNUATIXWY TooK)Y. Y dpyouy
TOMES aVAYXES TOU YPELALOVTOL ONUAVTIXH XPNUATOSOTNON: Yl TopddeLyUd, O
%awvoUpYLog 1 BEATLOUEVOS UTONOYLOTIXOSC EEOTALGUOC oL Ol UETAXWVACELS TWV
HEADY Yl Tic ouvedpldoels g ouddas (ou edehovtés npoépyovto amd TOMNES
JLaPOPETLXES YWPES, YL UTO oL 1) GUVAVTNOT] TOUG TOAAEC PopES dev elvon xa
600 auelntéa vnddeon).

IV owtév axpPde T0 Aoyo anevduvduaoTe oe cog {NTOVTUS TIS ELOQORES Cug
oto tapeio. Onowodnnote ypnuoatixd mocd Yo extyundel dedviws. To nocd dev
elvar avdryxn var efvon UEYdAo ool xon ot ULxpés elopopés dtav ualebovion di-
vouv oAU yehotua oOvola. O elo@opéc oe xatdhAnho eE0TAGUO XAt AOYLOULXO
Yo €youv enlone peydin o&lo. H &xxhnon avtr anevdiveton o e0dc 1600 g
MEUOVWUEVO GUYYPAPER 600 o WS UEAOC xdmotag ouddac 1 we epyalOUEVO:
eVOappUVETE TO TUAHO OUC 1) TOV EPYOdHTN GG VO GUVELGREREL GTNY EVioyLOT
e douketdg wog. O Véhaue va Sodue Ypnuatodotodueva €pya TOU XAVOUY GU-
otnuotxr yerion tou ITEX (.. cuvédpLa xon epEUVNTXES OUSSES TOL TO YEN-
OWIOTOLOLY YLt Vo SNUOCLELCOLY TS EPYAOLEC TOUS, XS xou Tot NAEXTEOVIXS
EPELYNTLXS 0P E(L TOL TO YPNOLLOTOLOUY) VoL CUUTEPLASBOUY GTOUS TEOoUTONOYL-
6uo0g TOUC TNV EL0YPORE. TOUg 6TO €V AOYw Toelo.

Znrolue eniong and T EUTOPLXES EMLYELPNOELS VO EXTLUACOUY TA OQEAT TOU
Aouf3dvouy amd T xehon, 1 T dtavour|, evoc xad utootnetlouevou IATEX xon
VO XAVOLY TLC XATIAANAES ELGPORES OTO ToElD TPOXELWUEVOL VoL UTOREGOLUE VO
ouveyloouvue va unootneilouue xou va Behtidvouue to €pyo. Av epydleote, 1
GUVUAAGGOETTE, UE XdmoLa TEToL ETLYELPNOT), EMLOTACATE TNV TPOCOY T TWV GYE-
TIXWV TPOCOTKWY OTNY LTHEEN KoL TLG AVAYHES TOL EPYOU.

Suyxexpwéva, {nrobue and dhec exelves T molumhnelc entyelpioelc xou
etonpeieg mou dtavéuouy 1o BTEX, 6’ dAAo hoylouind H w¢ TR XATOLS GUA-
Aoyrc CD-ROM, va e€etdoouy T SuvatétnTal TLUOAGY oG OAWY TWVY TROLOVTLY
mou neptéyouv o WIEX oe eninedo tiuric mou Yu dlvel oe autég T duvatdTnta var
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%(8voLY TaxTES Bwpees oTo Taelo and To x€pdog and autd Ta tpotdévta. Kahol-
ue entong 6houc Toug ouyypagelc xar exdéteg BBMwY oyeTndy ue to ITEXva
eZetdoouy TN duvarToTTa dwpPEds EVOS UEPOUC amtd ToL GUYYPOPLUS. BIXoLDUTA
oto tauelo. Ot etopopéc Yo mpénel vor oTéhvovton oe uia and Tig Tapaxdte dieu-
Yovoelc:

TEXUsers Group
P.O. Box 2311
Portland, OR 97208-2311 USA
Trnieouolotumixod: +1 503 223 3960
Hiextpovixd tayudpoucio: tugltug.org
N
UK TUG

1 Eymore Close, Selly Oak

Birmingham B29 4LB UK
Trnheouototumixd: +44 121 476 2159

Hhextpovixd tayudpoucio: uktug-enquiries@tex.ac.uk

Ou emutaryéc Yo mpémet va elvar mAnpwtéec oty oudda ypnotwv (TUG A UKTUG)
X TTRETEL VoL EYOLY TN copr| EVIELEN TNg ELoopdc oo topelo Tou BTEX3. oAk
KELYUPLOTWY O GAOUC EGAC IOV EYETE CUVELCPEPEL GTO TAPEADOV Xa ELYAELETOV-
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[N neplocdtepeg mhnpogopiee, Seite Ty apywxr oehida tou BTEX.
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The EITEX3 Programming Language—
a proposed system for TEX macro
programming

David Carlisle, Chris Rowley xou Frank Mittelbach*f

BTgX3 project

email:latex-10urz.uni-heidelberg.de

1. Introduction

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

Variants of this language have been in use by The KTEX3 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 xeluevo autd epgav-iotyxe otov 18 téuo, tebyoc 4 tou teptodixod 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 IWTEX3 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 A TEX3 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 IATEX 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 saML-based systems the DSSSL
language may come to play this role. For WTEX, this level was almost completely
missing from BTEX2.09; BTEX 2 made some improvements in this area but it
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is still the case that implementing a design specification in BTEX 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 INTEX 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 WTEX functions that is sufficient for handling
programming constructs such as queues, sets, stacks, property lists.

— A TgX 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 IATEX 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 KTEX function, not to an argument
at the TgX-level. Indeed, the top level TEX macro that has this name typically
has no arguments. This is an extension of the existing IATEX 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 IZTEX 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 c, 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 ATEX 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. FExpansion 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 \1let. 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
\1_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

{h
\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} \l_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 IWTEX3 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 abc/,
\expandafter
\expandafter
\expandafter
\endcsname
\expandafter
\tempa
\expandafter
{h
\tempb
Yh

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):

%<*!check>
\let_new:NN
\toks_gset:Nn \tex_global:D
%</!check>
h<*check>
\def _new:Npn
\toks_gset:Nn #1
{
\chk_global:N #1
\tex_global:D #1
}
h</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_.

L' 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 WTEX 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 INTEX 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 KTEX programming language using this
kind of syntax remain unreleased (and not completely functional); they partly
pre-date ATEX 22! 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 ETE}( 25 .

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 ezperiment 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 ITEX 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 WTEX3 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.

I13names 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 IATEX 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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Language Information in Structured
Documents:

A Model for Mark-up and Rendering

Frank Mittelbach xouw Chris Rowley

BTEX3 project

1. Introduction

The paper starts by examining the language structure of documents and
from this a language tag model for BTEX is developed. It then discusses
the relationship between language and document formatting and the types of
actions needed at a change of language. This will lead to a model that supports
the specification of these actions and of their association with the tag structure
in the abstract document.

The model is then extended to provide the necessary support for regions
that have their own visual context or that receive content from other parts of
the document, thus breaking the basic tree structure of an abstract document—
this is in the section entitled “Special Regions”.

Finally a high level summary of the required interfaces is given. A full formal
specification, to be used for a prototype implementation in ITEX, is currently
under development—a first public test implementation is expected to exist for
the 1997/12/01 release of ITEX.

If you are interested in the issues raised in this paper or in other aspects of
our work to enhance ITEX, please join the project’s electronic discussion list.
To do this, please send a message to:

listserv@relay.urz.uni-heidelberg.de

*

This paper was originally given at the Multilingual Information Processing symposium,
March 1997, Tsukuba, Japan.

t Current IATEX3 project team members are Johannes Braams (NL), David Carlisle (UK),
Michael Downes (USA), Alan Jeffrey (UK) and Rainer Schépf (DE).

' To xelyevo autd epgav-iotyxe otov 18 téuo, tebyoc 3 tou teptodixod TUGboat.
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Containing this line:

subscribe LATEX-L your name

2. Language Structure of Documents

Structured documents can be understood as being explicitly or implicitly
labeled with “language tags” denoting that a portion of the document contains
data written in a certain “language”.

These tags have the following properties:

— They impose on the document a hierarchical tree structure that may not
be compatible with that document’s other logical structure, e.g., there
might be a language change in the middle of a logical element such as a
list item.*

— At any one point in the document the “current language” can be
determined.

The term “language” in this context is somewhat vague and might need fur-
ther qualification; but for the purpose of the following discussion it is sufficient
to define it as a ‘label’ whose value affects certain aspects of formatting.

3. Hierarchy of language tags

The structure created by attaching such language tags to the text can
be considered to be of varying complexity. The simplest case would be to
regard this as a flat structure: for each point in the document only a “current”
language is defined, disregarding the fact that certain language segments can
be considered to be embedded within others. This model of language within
documents is, for example, employed within the current Babel system where,
by default, all language changes are in this sense global.

In a more complex model each area has a “current” language but may be
embedded within a nest of larger areas, each in its own language. In such a
model, a change of language has a different quality, and therefore may invoke
different formatting changes, depending on the level in the hierarchy at which
it occurs.

1 However, for practical purposes it is normally possible and acceptable to artificially force
the structure imposed by the language tags into the logical hierarchy imposed by other tags.
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Our investigations lead us to conclude that, to properly render a document,
one needs a combination of both models:

— the concept of a base language for very large portions of a text (for most
documents this will in fact be only one such language for the full text):
this has a flat structure, there is only one base language at any point in
the text;

— the concept of imbedded language segments: these are nestable (to any
number of levels) and are used for relatively small-scale insertions within
a base language, such as quotations or names.

4. Language tag (visual) structure

In addition to the nesting structure of language tags, there is a more visual
component that influences rendering of a document: the paragraph structure.
To properly model this typographical treatment it is necessary to classify
the language tags according to whether a language segment contains only
complete paragraphs or is part of the running text of a single paragraph.
A begin/end pair of tags is called a “block-level” tag if its body consists of
complete paragraphs and a “paragraph-level” tag otherwise. As later examples
will show, the typographical treatment for these two types is often different.

5. A Tag Model for BTEX

To support the above model, including both nesting of language tags and
the differentiation between block- and paragraph-level tags, the following tag
structure for a system like WTEX is proposed:

— A document language tag (implicit). This tag can be used to attach
language-related typographical actions that should not change even if
the document contains more than one base language.

— Base-language tags: used only at top-level, no nesting. These tags denote
the major language(s) within a document. In the case of essentially mono-
lingual documents the base language would be the same as the document
language.

— Language-block tags: contain complete paragraphs, nestable. These de-
note larger imbeddings either directly within the base language or further
down in the nesting hierarchy.



72 Mittelbach ka1 Rowley

— Language-fragment tags: only within paragraphs, nestable. These denote
smaller imbeddings but are otherwise identical to language block tags.

Note that since, at least in the logical structure of a document, paragraphs
can occur within paragraphs, block tags can be nested within fragment tags.

6. Document interfaces

As BTEX 2¢ does not have built in support for named attributes, its support
for language changes is best implemented by introducing additional language
tags (commands and environments). A concrete syntax for these tags could
include the following:

— A preamble declaration for the document language (this is also the
base language in mono-lingual documents) with the language-label as
argument.

— A base-language change command with the language-label as argument.
This command is declarative to highlight the flat structure of base
languages.

— A language-environment with the language-label as argument and text
as body. Such an environment starts a new paragraph so as to enforce
the block-level nature of the tag.

— A language-command with the language-label and text both as argu-
ments. In contrast to the environment, this command applies language-
related actions to its second argument, which cannot directly contain full
paragraphs.

For IATEX3 we shall probably normalize this interface by supporting a
language attribute on appropriate tags. This would allow, for example, a trivial
translation of the language features currently being proposed for HTML into
ETEX for rendering purposes. However, even in that case generic tags for
changing language are necessary as typical documents contain language changes
that do not coincide with the tag boundaries of other logical tags.?

2 TItis proposed that HT'ML 3.2 supports a <span> tag for this purpose.



Language Information in Structured Documents 73

7. Language-dependent Processing

Setting up the tags tells us only how to encode a multi-lingual document.
We now need to specify how these tags affect the processing of the document;
how do we attach actions to them? Before answering this question we shall
first discuss a number of representative examples of the effects of language on
this processing, classified according to the categories input, transformation and
formatting.

The actions shown below are all commonly related to a change of language
within a document. Nevertheless, it is not the case that each of them should
necessarily be implemented by attaching them firmly to language changes. For
some it might be more appropriate to freeze them for the whole document or to
attach them to areas within the document that do not coincide with language
boundaries.

8. Input

8.1. Input encodings

Entering text in a certain language often requires special input methods
(this is especially true for languages with complex scripts) but even in cases
where direct keyboard entry is possible it might be necessary to add information
about the keyboard codepage that is to be used, so as to interpret the source
characters correctly. At present IANTEX supports variable interpretation of the
upper half of the 8-bit plane, thus allowing source text to be 8-bit encoded in
one of the many keyboard encodings used world wide.

8.2. Short-refs

With the development of language packages and the subsequent develop-
ment of the Babel system, it became common practice to extend the mark-
up language of INTEX using so called “short-refs” as a compact method for
inputting certain commands. Short-refs are character sequences that do not
start with TEX’s escape character, i.e., usually ‘\’, but nevertheless act like
commands. That is, they do not represent the equivalent glyph sequence but
have either additional effects (e.g., the punctuation marks in French typog-
raphy, which produce additional space) or even denote completely different
actions (e.g., "" for a break point without a hyphen).
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In addition to the above short-refs, some TEX fonts implement short-refs
by using (or misusing) the ligature mechanism to implement arbitrary input
syntax, e.g., ‘¢ generating “ or --- generating an em-dash.

Short-refs can be used for different purposes:

— providing a compact input notation for commonly used textual commands
such as characters with diacritical marks;

— providing a compact and readable input notation for special applications,
e.g., ==> for \Longrightarrow;

— providing typographical features not otherwise supported (e.g., extra
space in front of punctuation characters).

The first two items are related to input syntax and not directly linked to the
language of the current text although historically they have been provided
by language packages, e.g., "a as a short-ref for \"{a} was implemented by
—german.sty— and within Babel its meaning gets deactivated within regions
marked up as belonging to other languages.

The third item is directly related to language since short-refs of this type
are used to implement a typographic style that is characteristic of a language in
such a way that the user is not forced to use explicit mark-up in the document.

9. Transformations

Here, ‘transformations’ include only manipulations of the source text that
are independent of formatting information (i.e., those that act entirely on the
logical document). Usually such transformations enrich the document content
in one way or the other by using knowledge stored outside the document source.

9.1. Generated text

This is text that is not directly encoded in the source document but
is produced from tags therein. Generated text can be classified into two
categories: content-related and structure-related. Here content-related text is
that generated by tags that can appear anywhere in the source text (a typical
ITEX example would be the \today command) while structure-related text
refers to text that is associated with a high level logical structure (e.g., the
heading produced for a bibliography or the fixed text used in a figure caption).
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While it is imaginable to keep structure-related text in one language even
though the surrounding language changes, content-related text most likely will
have to change at every language tag.

9.2. Hyphenation

The finding and marking of possible hyphenation points is, perhaps, the
most obvious language-related transformation. Indeed, it is often considered to
be the defining characteristic of a ‘language’.

When using TEX this relationship is unfortunately obscured by some
technical details of the implementation of hyphenation. One of these is that
TEX’s hyphenation does not depend only on the ‘language’ but also on the
current font encoding (which can differ within a single language). Another
is TEX’s restriction that one can properly hyphenate a whole multi-lingual
paragraph only if the font encodings used therein share a single lower-case
table (and this is likely not to be the case if more than one script is present).

9.3. Upper- and lower-case transformations

The mapping between upper- and lower-case characters (for those writing
systems that make such a distinction) is language-dependent (and not just
script-dependent): for example, in Turkish 1—1 and i—1 in contrast to the usual
mapping i—1I used in most other languages. There can also be a one-to-many
mapping as for the German 3 that maps to SS.

10. Formatting

Although each of the examples listed here has been documented as charac-
teristic of the typography associated with a particular language, they are all
also aspects of the design over which a document designer may wish to have
control that is independent of the language of the text.

10.1. Direction

The direction of the text and, more generally, the writing system used are
very strongly associated with the language in use.
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10.2. Micro-rendering

This covers the details of rendering at the level of individual glyphs and the
relationships, often complex, between the characters which form the textual
part of the logical document and the glyphs used to render this text, especially
when aiming for the highest levels of typographic quality. These details often
depend on what glyphs are provided by the available fonts. Also, when using
TEX, this level of formatting is typically controlled entirely by the choice of
font, whereas it should be possible to specify such details independent of the
font since they also depend on the language in use.

Some examples:
— The precise positioning of diacritics depends on the language; e.g., a
language such as German with many umlauts puts them closer to the

top of the basic letter than is typically done with the diaeresis in English
or French typography.

— The use of aesthetic ligatures varies from language to language, e.g., the
fil-ligature is traditionally not used in Portuguese and Turkish typography
(implementing this is difficult in TEX since these transformations are
normally controlled entirely by the font and there is no simple way to
‘turn them off”).

10.3. Macro-rendering

More global aspects of typography can also be language-dependent, for
example:

— the formatting of in-line quotes (i.e., what ‘quotation marks’ to use);
— rendering of enumerations;

— aspects of page layout (e.g., float placement).

As with most language-related actions they usually have a wide range of
formatting possibilities and can be considered to depend, at least partially, on
house style or other factors.

11. Attaching Actions to Change of Language

Having described some typical changes that need to be made at a language
tag, we now look at how to tie particular actions to a particular tag, noting
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Figure 2: The two hierarchies

that it is not sensible, for example, to change every aspect of the formatting if
only an in-line fragment of a few words is to be in a different language.

12.

Attaching actions to tags

First we note the following facts.

— The type of actions that are required at language tags can be modeled

by setting the values of a collection of parameters to those appropriate
for the new language.

Some actions may not make sense at certain levels of the hierarchies.
For example, while one wants to use the correct hyphenation algorithm
at any level of the hierarchies changing of micro-rendering, such as the
positioning of diacritics, might be applied only to language changes for
whole paragraphs but not for fragments.

However, for most actions it is not possible to specify one place in the
hierarchies that will produce the correct location of that action for all
documents. The correct place might, for example, depend on document
type or on a particular house style.

There are two (at least) possibilities for specifying, for a particular docu-

ment, where in the tag hierarchy an action should be ‘attached’ (see Figure 2).
These are by the nesting-level in the hierarchy of language tags or by the visual
type of the language tags as described in the section entitled “Language tag
(visual) structure”. These visual tag-types implicitly define a partial hierarchy,
from the top: document, base, block, fragment.

In both cases an action is defined to be executed down to a prescribed level

in the hierarchy. As noted above, different actions might be executed down to
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Figure 3: Tag hierarchy diagram (THD)

different levels so there needs to be a mechanism to specify this level for each
action. To limit the complexity of the model we think it is advisable to assume
that this stopping level depends on the action but not on the language. It was
pointed out in Tsukuba that this is probably an oversimplification, i.e., that
there exist cases where it would be better to model the formatting of language-
related items by attaching of language/action pairs to levels. However, we think
that these cases are sufficiently rare that they can be handled by the action
itself.?

It is also possible to combine these two hierarchies and allow the attachment
of actions to tags via either hierarchy (see Figure 3). In this case, for each action
it is necessary to define:

— on which of the two hierarchies the stopping of the action depends;

— down to what level the action is carried out in that hierarchy.

13. Data structures for this model

For this model of language tags/actions, the system needs to specify the
contents of the following three data structures.

13.1. Tag hierarchy diagram (THD)

While combining the two hierarchies we have simplified their structure
(compare figures 2 and 3), i.e., multiple nestings of paragraphs are collapsed

3 An action that depends both on language and level could be specified in the model by
executing it on all levels with an additional conditional within the action body testing for
the current language.



Language Information in Structured Documents 79

into a single node. At the same time a new root node (document-level) was
added. This node serves as an anchor point for typographic requirements that
should stay fixed throughout the document even if the base language changes.

The required number of significant nestings in the hierarchy of nesting-levels
is an open question but probably n = 3 is sufficient to specify typical formatting
requirements.

The two end points of the hierarchies (n*"' nesting-level and nested-

fragment-level) are combined as they essentially mean to carry out attached
actions in all cases, thus it does not matter on which hierarchy they are
specified.

Another interesting point is that the two base-language-levels,one from each
hierarchy, are combined.*

Nevertheless, it should be noted that the “level” of a tag within the THD
is logically described by a pair of nodes (one on each hierarchy) even though
in some cases these nodes collapse into one.

13.2. Language actions table (LAT)

This two-dimensional table (indexed by parameter-group and language-
label) stores the effect of each action (i.e., the value for a parameter-group)
for each language (possibly only a default value if no value has been explicitly
defined for that language). Each entry is an expression that returns a set of
values appropriate to the parameter-group.

It may be possible® to also allow special actions to be specified, such as:

— leave unchanged;

— use some default (e.g. the value for the document language).

13.3. Parameter assignment map (PAM)

This one-dimensional table maps each each action (modeled by a parameter-
group) to a single node in the THD.

Such an assignment means that this parameter group changes its value
(using the method specified in the LAT) at all levels down to (and including)
the node to which it is mapped.

4 Trom this it follows that in this model a base language change is only allowed between
paragraphs.
5

Such details can have large effects on the efficiency of the implementation, thus we are
being cautious here.
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14. Special Regions

The scheme we have outlined so far will work well for the main text of many
documents but it needs to be supplemented in order to handle formatting of
the following material (called special regions):

— regions that contain text which has moved from other parts of the
document, e.g., table of contents, running heads;

— regions of text that are first formatted and then the whole block is moved,
e.g., (from WTEX) floating tables, footnotes;

— regions that can contain elements breaking the type hierarchy, e.g., para-
graphs in table-cells.

There are several problems that arise when “moving things around” in a
document: one of these, which arises only when logical (unformatted) text is
being moved, is the need to move language information with the moving text.
This is needed even if the text being moved is in the document language since
this may not be the current language at the point to which it moves. Thus the
data-type for ‘logical stuff being moved’ must be the text and a language-label
(describing its language).

15. Formatting special regions

A problem that affects the formatting of all special regions is how to specify
the language to be used and the effective level of language tags contained within
the special region. It is not possible to simply extend the THD and PAM from
the main part of the document since these assume that the nesting of the
language tags in the logical document is faithfully represented in the formatted
document. This is very clearly not the case with regions such as floats or end-
notes which appear visually in totally unrelated parts of the document. It is also
not true for paragraphs within tables since these can be, logically, paragraphs
within paragraphs, and our classification of language tags into types does not
allow for this.

One possible solution to this problem is to allow the specification of a local
PAM for each type of special region. This requires:

— a method to set the starting-language for the region;

— the specification of a local PAM for the region.
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The disadvantage of this solution is its inherent complexity: for each special
region the designer of a document class needs to specify a full mapping
of all language-related actions to the tag hierarchy (the local PAM). Since
the numbers of both the special regions and the language-related actions
are potentially unlimited, this would result in either a very complex set-
up mechanism or the use of general defaults (e.g., the local PAM nearly
always inherits from the global document PAM) in which case the solution
is unnecessarily complicated.

16. A practical solution

A simpler solution is to use the PAM from the main document but to allow
the specification, for each type of special region, of how the information from
the PAM is used. This would be done by specifying the following:

— a method to set the starting-language for the region;

— the actual initialisation-level (init-level) for the change to this starting
language;

— the effective level (inner-level), as far as imbedded tags are concerned, of
this change to the starting-language for the region.

We now give an expanded description of these items.

16.1. Starting language

In the case of special regions that receive unformatted text the starting-
language will directly affect only the text generated by the region’s tags
themselves as each bit of received text will carry its own language label (see the
section entitled “Special Regions”). In the case of regions that move after being
formatted it defines the default language used when formatting this region.

16.2. Initialization

At the start of the region, actions are executed as if the region started
with a tag whose level (in the THD, i.e., a pair of nodes) is init-level using
this starting-language. This results in setting parameters to values suitable for
that starting-language whilst allowing for a region to move to a different visual
context.
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16.3. Inner processing

Within the region, language tags are processed as if the region started with
a tag whose level (in the THD) is inner-level (inner-level must be at least as
deep® as init-level in the THD). This allows finer control over the subset of
actions executed at imbedded language tags.

17. Interfaces for the Rendering Model

The following interfaces will be provided for use by writers of class and
package files:

— specifying the THD (this will probably be fixed, at least in the first
version);

— specifying entries in the PAM;
— specifying entries in the LAT;

— specifying explicitly that a language-command (i.e., parameter-group)
will potentially be used by the current package or class;”

— specifying the starting-language and init/inner levels for special regions;

— handling language information for moving text.

In addition to the new commands and environments outlined in the section
entitled “Document interfaces”, the following interfaces will be provided for use
in documents (the first two must be in the preamble):

— specifying the document-language;
— specifying all the languages used in a document;

— possibly an interface for overwriting the starting language of a particular
special region

6 An alternative model would be to also allow inner-level to be one less than init-level.
This would mean that language tags within the special region are acting as language changes
on the same level as the starting language of the region.

7 These declarations allow the local customizations for all language actions to be stored in
one place (e.g., PAM or LAT modifications); the system can then select only those that are
actually needed for the current document.
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The second item above is not strictly necessary as the information can be
obtained by processing the document; however, a large saving of time and
space can be made if the full list of languages actually used is specified in the
preamble.



