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sh toÜ Sullìgou <Ell nwn FÐlwn toÜ TEX
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>Epitrèpetai ™ ‚nadhmosÐeush kaÈ dianom˜
Šrjrwn poÌ êqoun ¢dh dhmosieujeØ stäEÚ-

tupon , Ípä tän íro íti j€ ‚nafèretai ™
proèleus  touc. <Wstìso, tìso tä EÚtupon

íso kaÈ å SÔllogoc � "'� � dàn ‚nalambˆ-
noun kamÐa eÎjÔnh gi€ mejìdouc, proðìnta,
ådhgÐec kaÈ Êdèec poÌ perigrˆfontai « âk-
frˆzontai ântäc Šrjrwn dhmosieumènwn stä
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dhmosieÔontai ântäc toÜ periodikoÜ ‚pote-
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TEXnÐtriec kaÈTEXnÐtec!

PrÀta-prÀta, j€ jèlame n€ poÜme dhmosÐwc • êstw kaÈ mà
kajustèrhsh • éna megˆlo eÎqaristÀ stän Giˆnnh Qaralˆm-
pouc, poÌ ‚nèlabe t˜n stoiqeiojesÐa toÜ prohgoumènou teÔqouc
mà tä
 . PisteÔoume íti t€ sqetik€ Šrjra toÜ Giˆnnh, ‚ll€ kaÈ
™ genik¸terh âmfˆnish toÜ prohgoumènou teÔqouc s•c êdwsan
mÐa kal˜ Êdèa gi€ tÈc dunatìthtec toÜ
 . (Gi€ ísa parorˆmata
br kate stä prohgoÔmeno teÜqoc, t˜n eÎjÔnh fèroun oÉ Ípo-
grˆfontec kaÈ îqi å Giˆnnhc.) >Epiplèon âlpÐzoume íti tä proh-
goÔmeno teÜqoc j€ ‚potelèsei mÐa kal˜ ‚form˜ gi€ mÐa eÎreÐa
suz thsh gi€ tä 
 kaÈ t˜n âxèlixh toÜTEX.

Stä parän teÜqoc, å Iwˆnnhc Dhmˆkoc m•c parousiˆzei tä
pdfTEX, ânÀ Jed Parsonsm•c lèei pÀc stoiqeiojèthse éna ‚r-
qaiologikä biblÐo mà täLATEX. <ORichard Nickalls m•c eÊsagˆgei
stä MathsPIC, kaÈ åJames Kil�ger ‚nalÔei tÈc duskolÐec gi€
t˜n dhmiourgÐa grammatoseirÀn poÌ dàn j€ âxartÀntai ‚pä tä
prìgramma « tä leitourgikä sÔsthma mà tä åpoØo douleÔoume.
Tèloc, å >Apìstoloc Surìpouloc kaÈ å >Ant¸nhc TsolomÔthc
suneqÐzoun t˜n perigraf˜ mejìdwn gi€ qr sh diafìrwn gram-
matoseirÀn mà täLATEX 2" . Sà éna Šlli¸tiko Šrjro, å F¸thc
>Andritsìpouloc âxhgeØ toÌc lìgouc poÌ tän ºjhsan stä LATEX.
Tä teÜqoc kleÐnei mà t€ taktik€ Šrjra tÀn TEXnikÀn kaÈ t¨c
BiblioparousÐashc.

PrÈn s•c ‚f soume n€ xefullÐsete tä teÜqoc, j€ jèlame n€
s•c ÍpenjumÐsoume pÀc {oÉ kaloÈ logariasmoÈ kˆnoun toÌc ka-
loÌc fÐlouc}. <O SÔllogoc êqei xekin sei mÐa sobar˜ prospˆ-
jeia gi€ t˜n âxˆplwsh toÜ TEX stän állhnikä qÀro mà tä EÚtu-
pon kaÈ Šllec dhmosieÔseic. Gi€ n€ mporèsoume n€ suneqÐsoume
tä êrgo t¨c diˆdoshc toÜ TEX, qreiˆzontai kˆpoia qr mata. <H
taktik˜ plhrwm˜ tÀn sundromÀn eÚnai sunepÀc kaj¨kon ílwn
mac. KaÈ ípwc pˆnta, s•c tonÐzoume íti å SÔllogoc êqei tÈc
pìrtec ‚noiqtàc gi€ ílouc kaÈ oÉ selÐdec toÜEÙtÒpou eÚnai dia-
jèsimec sà ísouc jèloun n€ parousiˆsoun kˆti sqetikä mà tä
TEX kaÈ t˜n yhfiak˜ tupografÐa « •plÀc n€ poÜn t˜n gn¸mh
touc gi€ kˆti poÌ diˆbasan, Škousan « br¨kan.

^Ewc t˜n ápìmenh âpikoinwnÐa mac, s•c eÎqìmaste í,ti kalÔ-
tero kaÈTEXnik¸tero!

� >Apìstoloc Surìpouloc
� Dhm trioc >A. FilÐppou



Tä EÚtupon stoiqeiojet jhke mà tä LATEX. <Wc basik€ pakèta qrhsimo-
pioi jhkan tä cah-gut.cls (tä pakèto toÜ gallikoÜ periodikoÜ Les Cahiers
GUTenberg) kaÈ täbabelmà t˜n ‚gglik˜ kaÈ t˜n állhnik˜ âpilog . Gi€ tÈc diˆ-
forec grafikàc parastˆseic, qrhsimopoi jhkan âpÐshc t€ pa kèta graphics ,
graphicx kaÈcolor .

<H eÊkìna st˜n sel. 76 eÚnai parmènh ‚pä éna qaraktikä sà xÔlotoÜ Šgglou
zwgrˆfou kaÈ qarˆkth William Holman Hunt (1827�1910) mà tÐtloThe Lady
of Shalott (1857).

<H âktÔpwsh êgine mà tä prìgrammaGhostscript sà âktupwt˜ HP Laser-
Jet V (1200 dpi), ânÀ ™ bibliodesÐa êgine stä TupografeØo toÜ DhmokriteÐou
PanepisthmÐou Jrˆkhc st˜n Xˆnjh.
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pdfTEX: Sunduˆzontac thn euelixÐa tou
pdf me thn dÔnamh touTEX

Iwˆnnhc Dhmˆkoc

American College of Thessaloniki
idimakos@otenet.gr

Abstract

pdfTEX is a program that directly generates PDF �les from T EX
sources (either plain TEX or LATEX), without getting into the trouble to
generate a DVI �le, then a PS �le and �nally the PDF �le. In this article
we provide a thorough presentation of the program and its fun ctionality.

Sto pr¸to kefˆlaio tou TEXbook o Donald Knuth anafèrei pwc skopìc tou
TEX eÐnai h paragwg  ìqi apl¸c apodekt¸n keimènwn, allˆ keimènwn arÐsthc
poiìthtac. Sta qrìnia pou akoloÔjhsan, to TEX (allˆ kai ta makro-pakèta,
ìpwc to LATEX, to AM S-TEX, to AM S-LATEX klp, allˆ kai bohjhtikˆ pro-
grˆmmata, ìpwc to BibTEX, to METAFONTk.lp.) èginan to de facto prìtupo
sthn paragwg  pantìc tÔpou episthmonik¸n entÔpwn (biblÐa,̂rjra, fullˆdia
k.lp.) uyhlìtathc poiìthtac.

H kajièrwsh tou DiktÔou kai tou Pagkìsmiou IstoÔ (neo-ellhn istÐ, In-
ternet kai World Wide Web ) epètreye th diˆjesh, metˆdosh ki apoj keush
eggrˆfwn anˆ ton kìsmo se mia plhj¸ra form¸n eureÐac qr sewc , ìpwc aplì
keÐmeno,HTML, PostScript, PDF 1. H fìrma PostScript (.ps ), pro•iìn thc etai-
reÐacAdobe  tan  dh gnwstì stouc kÔklouc tou TEX, qˆric sto prìgramma
dvips pou epètrepe thn paragwg  arqeÐwn ètoimwn gia ektÔpwsh. Ta arqeÐa au-
tˆ mporoÔsan na emfanisjoÔn kai sthn ojình me th bo jeia twn programmˆtwn
GhostScript kai ghostview. H fìrma pdf, pro•iìn ki autì thc Adobe,  tan ìmwc
ekeÐno pou kajier¸jhke kai qrhsimopoieÐtai gia pantìc eÐdouc keÐmena, kurÐwc
lìgw thc dwreˆn diˆjeshc tou progrˆmmatoc anˆgnwshc Acrobat Reader.

1 Den anafèromai se emporikèc fìrmec pou parˆgoun efarmogèc ìpwc to MS Word k.lp.
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Mèqri t¸ra gia na pˆroume sta qèria mac èna arqeÐopdf, qreiazìmastan  
to Adobe Distiller   to ghostscript gia th metatrop  tou .ps se .pdf arqeÐo. To
Distiller eÐnai èna emporikì prìgramma me arketˆ tsouqter  tim  pou metatrèpei
ìlwn twn eid¸n ta keÐmena se morf pdf. H ˆllh enallaktik  lÔsh, aut  tou
ghostscript kai tou sunodeutikoÔ progrˆmmatocps2pdf leitourgeÐ polÔ kalˆ
ìtan èqoume na metatrèyoume keÐmena grammèna me ta legìmenabase fonts, tic
grammatoseirècPostScript dhlad , autèc pou diatÐjontai me kˆje ektupwt  Po-
stscript. H mèjodoc aut , ìmwc, parousiˆzei probl mata idÐwc sthn ektÔpwsh
kai parousÐashbitmap fonts (ìpwc h klasik  seirˆ twn CM tou Knuth ). Mia
trÐth, kai sqetikˆ prìsfath lÔsh, parèqetai mèsw tou progrˆ mmatocdvipdfm
me dunatìthta metatrop c tou .dvi se .pdf.

H sqetikˆ nèa lÔsh tou pdfTEX epitrèpei thn ap� eujeÐac paragwg  eggrˆ-
fwn pdf kai ton emploutismì touc me sunodeutikˆ sqìlia, shmei¸seic, parapom-
pèc se ˆlla shmeÐa tou Ðdiou tou keimènou   kai se exwterikèc phgèc anafor¸n,
akìmh. Sunduˆzei tic entolèc tou TEX kai thc Adobe ¸ste o qr sthc na mporeÐ
na dhmiourgeÐ keÐmena se morf pdf, ta opoÐa kaneÐc mporeÐ ˆmesa na sumperi-
lˆbei se kˆpoia istoselÐda.

1. Kal¸c  rjec, pdfTEX!

To pdfTEX eÐnai dhmioÔrghma touH�an Thê Th�anh apì thn TseqÐa. H te-
leutaÐa diajèsimh èkdosh eÐnai 0.14b. DiatÐjetai apì ìlouctouc kìmbouc tou
CTAN , kaj¸c epÐshc kai ton kìmbo tou sullìgou qrhst¸n TEX thc TseqÐac,
(cstug) sthn dieÔjunsh:
ftp://ftp.cstug.cs/pub/tex/local/cstug/thanh .

1.1. Egkatˆstash

To pdfTEX apoteleÐ mèroc thc dianom cmikTEX, tou teTEX, tou Web2C. Stouc
kìmbouc tou CTAN mporeÐte na breÐte kai ton phgaÐo k¸dika gia pollèc ˆllec
dianomèc kai platfìrmec. Sto teleutaÐoTEXLive CD , pou moirˆsthke sto sÔl-
logo, upˆrqei proegkatesthmèno to pdfTEX allˆ kai to pdfLATEX.

Ja sunistoÔsa, ìmwc, na proqwr sete sthn epanegkatˆstash k ai twn duo
gia na prosjèsete to ellhnikì hyphenation �le , oÔtwc ¸ste na èqete thn du-
natìthta na qrhsimopoieÐte pl rwc to sÔsthma kai me ellhnik̂ . Oi sqetikèc
entolèc gia na proqwr sete sthn epanegkatˆstash eÐnai:

pdftex -ini -fmt=pdftex plain \dump
pdftex -ini -fmt=pdflatex latex.ltx
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Tic entolèc autèc prèpei na tic ektelèsete ston katˆlogo (el lhnistÐ di-
rectory) ìpou eÐnai egkatesthmènec  dh oi palaiìterec ekdìseic twnpdftex
kai pd
atex . Sto teleutaÐo TEX Live CD ja prèpei na anazht sete ton
katˆlogo: /texmf/web2c. An antimetwpÐsete duskolÐec, o odhgìc qr shc tou
pdfTEX perièqei odhgÐec gia na mporèsete na oloklhr¸sete thn egkatˆstash.

2. To pr¸to mac keÐmeno sepdfTEX

Ja xekin soume me mia parat rhsh: Ektìc apì tic entolèc morf opoÐhshc
keimènou pou diafèroun metaxÔ twnTEX, LATEX, allˆ kai eplain TEX, oi entolèc
pou aforoÔn sth diamìrfwsh pdf den diafèroun ˆsqeta apì thn platfìrma tou
TEX pou qrhsimopoioÔme. 'Etsi oi entolèc pou ja parousiˆsoume sto ˆrjro
autì ja èqoun ta Ðdia apotelèsmata me topdfTEX   to pdfLATEX.

2.1. Oi pr¸tec entolèc

Ac grˆyoume èna aplì arqeÐo keimènou (èstw kai lÐgec grammèckeimènou
arkoÔn proc to parìn) kai ac prosjèsoume sthn pr¸th gramm  to u arqeÐou thn
entol :

\pdfoutput=1

Ja trofodot soume to arqeÐo wc èna kanonikì arqeÐo.tex kai presto, to pr¸to
macpdf apotèlesma. T¸ra, mporoÔme na prosjèsoume mian entol  akìmh kai
ja xana-epexergastoÔme to arqeÐo:

\pdfcompresslevel=9

amèswc metˆ thn pr¸th pdf entol  tou keimènou. To apotèlesma, ìpwc faÐnetai
sto Acrobat Reader den diafèrei metˆ thn prosj kh kai thc deÔterhc entol c.
Tìte giatÐ na thn prosjèsoume sto keÐmenì mac? Ac doÔme, ìmwc, tic dÔo autèc
entolèc xanˆ.

H pr¸th entol  me ìrisma {1} (  mia ˆllh jetik  tim ) shmaÐnei pwc ja
dhmiourghjeÐ arqeÐopdf, en¸ h tim  {0} ja èqei wc apotèlesma th dhmiourgÐa
arqeÐou.dvi, dhlad  to pdfTEX mporeÐ kai dhmiourgeÐ kai kanonikˆ arqeÐa.dvi.

H deÔterh entol , pou paÐrnei timèc apì mhdèn (0) wc ki enniˆ (9) mac dÐnei
diaforetikoÔc bajmoÔc sumpÐeshc ìtan qrhsimopoioÔme grafikˆ sto arqeÐo(0
shmaÐnei kajìlou sumpÐesh, 1 shmaÐnei gr gorh sumpÐesh, 9 mègisth kai oi upì-
loipec timèc endiˆmesa epÐpeda sumpÐeshc).
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2.2. O tÐtloc ki o suggrafèac

Mèqri stigm c den èqoume dei kˆti to diaforetikì   xeqwristì sthn para-
gwg  arqeÐwnpdf. OÔte ki èqoume eisqwr sei sta ˆduta tou pdf. 'Ena pr¸to
b ma proc aut n thn kateÔjunsh eÐnai oi akìloujec entolèc pou aforoÔn ston
suggrafèa kai ton tÐtlo tou arqeÐou pou epexergazìmaste. H sÔnjeth entol :

\pdfinfo
{
/Author (Ioannis Dimakos)
/Creator (pdfTeX / babel / web2c)
/Producer (pdfTeX)
/CreationDate (D:19990830210000)
/ModDate (D:19990831234000)
/Title (eytypoarticle.tex)
/Subject (Introductory Note on pdfTeX)
/Keywords (pdf, tex, eytypon)
}

ja mac d¸sei plhroforÐec sqetikˆ me to arqeÐo pou epexergazìmaste. Oi plh-
roforÐec autèc emfanÐzontai stoAcrobat Reader meCTRL-D   apì to menoÔ
File, kai thn epilog  Document Info kai General. An kai h entol  jumÐzei lÐgo
tic entolèc nauthor , ndate , kai ntitle tou LATEX pou qrhsimopoioÔme gia thn
parousÐash tètoiwn stoiqeÐwn, diafèrei apì autèc shmantikˆ. Pr¸ta ap� ìla,
den mporoÔme na bˆloume dikèc mac protim seic, p.q.,/address . DeÔteron, h
entol  mporeÐ na mpei tìso ston prìlogo, ìso kai ston epÐlogo tou arqeÐou.
TrÐton, ìpwc faÐnetai kai apì to parˆdeigma, ta orÐsmata/author, /title
klp. sunodeÔontai apì {/} ki ìqi { n}. Wstìso, den eÐnai ìla ta stoiqeÐa apa-
raÐthta gia thn ektèlesh thc entol c. MporoÔme na paral you me ìsa den mac
qreiˆzontai, kai to pdfTEX ja orÐsei prokajorismènec timèc.

2.3. Basikèc entolèc morfopoÐhshc keimènou

Ektìc apì tic sunhjismènec entolèc morfopoÐhshc tou keimènou pou pro-
sfèrontai apì to TEX   thn platfìrma thc dik c sac protÐmhshc, to pdfTEX
parèqei prìsjetec dunatìthtec morfopoÐhshc tou telikoÔ pr oðìntoc. Oi ento-
lèc:

\pdfpagewidth=xx
\pdfpageheight=yy
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ìpou ta xx kai yy eÐnai kˆpoia m kh, p.q.,3 cm, epitrèpoun thn morfopoÐhsh
thc emfˆnishc miac selÐdacpdf (to plˆtoc kai to Ôyoc thc selÐdac, antÐstoiqa)
ìpwc kai oi gnwstèc macTEX entolèc:

\textwidth \textheight

An kai to pdfTEX diajètei èna arqeÐo sust matoc me basikèc timèc (ja to breÐte
ston katˆlogo config thc dik c sac egkatˆstashc sto arqeÐo pdftex.cfg ),
wstìso oi timèc autèc mporoÔn na allˆxoun katˆ boÔlhsh me th bo jeia twn
proanaferjèntwn entol¸n pdf. ParadeÐgmata tètoiwn entol¸n akoloujoÔn:

\pdfpagewidth=190mm
\pdfpageheight=277mm

Duo akìmh entolèc pou ephrreˆzoun thn emfˆnish thc selÐdac tou arqeÐou
pdf eÐnai kai oi ex c:

\pdfpagesattr={/MediaBox xx yy zz tt}
\pdfpageattr={/MediaBox xx yy zz tt}

H basik  diaforˆ twn duo entol¸n eÐnai pwc en¸ h pr¸th èqei gen ikì qarakt ra
kai mporeÐ na qrhsimopoihjeÐ gia thn diamìrfwsh olokl rou tou keimènou, h
deÔterh qrhsimopoieÐtai gia na anasteÐlei proswrinˆ thn drˆsh thc pr¸thc, kai
to pedÐo drˆshc thc aforˆ sthn sugkekrimènh selÐda pou tup¸netai ekeÐnh thn
stigm .

Ta xx yy kajorÐzoun tic suntetagmènec tou kˆtw aristèra ˆkrou kai ta
zz tt tic antÐstoiqec tou ˆnw dexiˆ ˆkrou thc selÐdac. AntÐ tou orÐsmatoc
/MediaBox xx yy zz tt pou afora sto fusikì mègejoc thc selÐdac, mporoÔ-
me na orÐsoume/CropBox xx yy zz tt gia na {shmadèyoume} mìnon to tm ma
ekeÐno thc selÐdac pou ja tupwjeÐ. 'Ena trÐto enallaktikì ìrisma eÐnai kai to
/Rotate 90 pou dÐnei diˆfora grafikˆ effè prosanatolismoÔ. AntÐ gia 90 moÐ-
rec peristrof  mporoÔme na orÐsoume opoiod pote pollaplˆsio (akèraio   mh)
tou 90 gia peristrof  katˆ th forˆ twn deikt¸n tou rologioÔ.

2.4. Eikìnec kai grafikˆ

Mia eikìna axÐzei ìso qÐliec lèxeic, sÔmfwna me to gnwstì Kinèziko gnwmikì,
kai to pdfTEX mac dÐnei thn dunatìthta na ekfrˆsoume tic lèxeic (kai tic eikìnec
autèc) poikilotrìpwc. H entol :

\pdfimage height xx width yy depth zz {filename.ext}



6 Iwˆnnhc Dhmˆkoc

epitrèpei thn eisagwg  eikìnac kai thn (proairetik ) diamì rfwsh twn diastˆ-
se¸n thc sthn selÐda. Se antÐjesh me toTEX kai to LATEX, to pdfTEX mporeÐ
na qeirisjeÐ tèssera (4) diaforetikˆ eÐdh arqeÐwn eikìnac:

• JPEG (.jpg ),

• PNG (.png ),

• TIFF (.tif ),

• PDF (.pdf ).

H prokajorismènh epilog  eÐnai ta arqeÐa thc morf cJPEG. To pdfTEX den
mporeÐ na epexergasjeÐ eikìnec kai grafikˆ se arqeÐaPostScript (.ps)   Encap-
sulated PostScript (.eps). Gia tic peript¸seic autèc ja prèpei na gÐnei mia mikr 
proergasÐa kai metatrop  touc se èna apì ta parapˆnw eÐdh arqeÐwn.

Me ta orÐsmataheight xx width yy depth zz mporoÔme na kajorÐsoume
tic akribeÐc diastˆseic thc eikìnac pou ja eisˆgoume. Se perÐptwsh pou den
orÐsoume kˆpoia diˆstash h eikìna ja eisaqjeÐ sto fusikì mègejìc thc:

\pdfimage {image.jpg} % default dimensions
\pdfimage height 2cm width 2cm {image.png} % image at 2x2 cm

An, ìmwc, orÐsoume mìno mia diˆstash (p.q., Ôyoc), tìte oi ˆllec diastˆseic ja
upologisjoÔn katˆ tètoio trìpo wste o lìgoc width:(height+depth) na eÐnai
o Ðdioc ìpwc autìc twn fusiologik¸n diastˆsewn thc eikìnac.

'Enac èxupnoc trìpoc gia thn epÐteuxh diafìrwn optik¸n effè eÐnai h eisa-
gwg  thc eikìnac se èna TEX {koutÐ} kai metˆ na auxomei¸soume anˆloga tic
diastˆseic tou {koutioÔ} autoÔ. To akìloujo parˆdeigma eÐnai diafwtistikì:

\setbox0=\hbox{%
\pdfimage{image.jpg}
}

\pdfimage width x\wd0 height y\ht0 {image.png}

Oi metablhtèc \wd0 kai nht0 desmeÔoun gia mac tic diastˆseic thc eikìnac. Sth
sunèqeia. mporoÔme na tropopoi soume to mègejoc thc eikìnac pollaplasiˆ-
zontac tic diastˆseic autèc me kˆpoiouc suntelestèc x; y.

Mia akìmh entol  kajorÐzei thn anˆlush ( resolution) thc eikìnac se perÐ-
ptwc pou jèloume anˆlush diaforetik  apì thn prokajorismèn h anˆlush twn
72 dpi:
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\pdfimageresolution=xx

PeiramatisteÐte ki eseÐc me diaforetikèc timèc kai orÐsmata stic entolèc pou
parousiˆsthkan sto ˆrjro autì kai deÐte ta diˆfora effè pou d hmiourgeÐte.

2.5. Apì shmeÐo se shmeÐo

Erqìmaste t¸ra sto pio dunamikì Ðswc shmeÐo toupdfTEX pou faner¸nei
thn praktikìthta kai thn eukolÐa pou parèqei tìso ston suggr afèa ìso kai
ston anagn¸sth. Me thn entol :

\pdfcatalog {/PageMode /UseThumbs
/URI (http://obelix.ee.duth.gr/eft/pdfarticle.pdf)

} openaction goto page 2 {/fit}

kajorÐzoume thn plo ghsh tou keimènou mèsa apì toAcrobat Reader. Ac doÔme
thn entol  analjtikìtera. H entol  apoteleÐtai apì duo mèrh . Stic agkÔlec,
to ìrisma /URI prosdiorÐzei ton diktuakì tìpo tou arqeÐou pou epexergazìma-
ste. To ìrisma /PageModeprosdiorÐzei sugkekrimènec leitourgÐec touAcrobat
Reader. 'Otan anoÐgoume toAcrobat Reader, sto aristerì tm ma thc ojìnhc,
upˆrqei kˆpoioc desmeumènoc q¸roc gia thn plo ghsh sto keÐmeno eÐte selÐda -
selÐda (thumbs modeeÐte me th qr sh selidodeikt¸n (outline mode). Oi pijanèc
timèc tou orÐsmatoc emfanÐzontai ston pÐnaka 1 pou akoloujeÐ:

PÐnakac 1: EÐdh plo ghshc stoAcrobat Reader
Entol  Enèrgeia
/UseThumbs selÐda-selÐda
/UseOutlines selidodeÐktec
/FullScreen qwrÐc menoÔ epilog¸n
/UseNone tÐpote apì ta parapˆnw

'Exw apì tic agkÔlec, to ìrisma openaction goto page 2 /fit kajorÐzei
pwc h pr¸th selÐda pou ja emfanisteÐ ja eÐnai h selÐda no. 2 kaih selÐda ja
katalambˆnei ìlo to eurìc thc ojìnhc (sthn pragmatikìthta, h selÐda kata-
lambˆnei to eÔroc tou {parˆjurou} sto opoÐo emfanÐzetai to keÐmenopdf ki ìqi
olìklhrh thn ojình. Perissìtera stoiqeÐa gia to ìrisma goto page kai /fit
parakˆtw sthn selÐda 9.
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2.6. Sqìlia epÐ sqolÐwn

EÐpame sthn eisagwg  tou ˆrjrou autoÔ pwc topdfTEX epitrèpei thn eisa-
gwg  sqolÐwn kai shmei¸sewn pou dieukolÔnoun ton suggrafèaallˆ kai touc
anagn¸stec. To pdfTEX metatrèpei ètsi èna {statikì} keÐmeno se èna dunamikì
sÔnolo pou mporeÐ na perièqei hqhtikˆ apospˆsmata,video-clips, online shmei¸-
seic allˆ kai parapompèc se ˆlla tm mata tou keimènou   kai se diaforetikˆ
arqeÐa. Oi parapompèc parousiˆzontai sthn epìmenh enìthtatou ˆrjrou (sel.
9).

H entol  \pdfannot ja dhmiourg se sto shmeÐo orismoÔ thc miaonline sh-
meÐwsh (pou jumÐzei arketˆ ta gnwstˆ autokìllhta post-it ). Pio sugkekrimèna:

\pdfannot
width xx
height yy
depth zz
{/subtype /text
/open /true
/contents (A simple pop-up note)

}

h parapˆnw entol  ja dhmiourg sei èna plaÐsio diastˆsewn pou kajorÐzontai
apì ta gnwstˆ pia orÐsmata width, height, depth sto opoÐo ja emfanÐzetai
to keÐmeno pou emeÐc jèloume. Ta orÐsmata entìc thc agkÔlhc eÐnai profan .
To sqìlio eÐnai tÔpou keimènou (text ), giatÐ mporeÐ na eÐnai kai tÔpoumovie
  sound2), en¸ ìtan anoÐgei to arqeÐo stoAcrobat Reader, h shmeÐwsh eÐnai
ki aut  anoikt  (emfanÐzetai to perieqìmenì thc). An allˆxo ume thn tim  tou
/open apì /true se /false , tìte h shmeÐwsh ja emfanisteÐ {kleist } kai ja
jumÐzei prˆgmati ta gnwstˆ autokìllhta. MporoÔme ètsi na pl outÐsoume to
keÐmenì mac me odhgÐec, epexhg seic (pou pijanìn na mhn qwroÔn alloÔ mèsa
sto keÐmeno), tÔpouc, kai fìrmoulec.

2.7. Parapompèc kai uper-desmoÐ

Gia thn dhmiourgÐa parapomp¸n kai uper-desm¸n (ellhnistÐhyperlinks) meta-
xÔ shmeÐwn tou keimènou pou epexergazìmaste qreiazìmastetreic (3) entolèc.

H pr¸th entol  {shmadeÔei} ton proorismì thc parapomp c, to shmeÐoekeÐ-
no tou keimènou sto opoÐo parapèmpoume ton anagn¸sth. H sÔntax  thc èqei
wc ex c:

2 Sto egqeirÐdioPDF Reference Manual thc Adobe perigrˆfontai leptomer¸c oi dunatì-
thtec gia parapompèc polumèswn
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\pdfdest num x|name y fit|fith|...

H entol  orÐzei m� ènan arijmì (  kai me ìnoma) ton shmeÐo sto opoÐo parapèm-
poume. JumÐzei lÐgo thn entol nlabel an kai sthn perÐptwsh pou exetˆzoume
mporoÔme na epilèxoume metaxÔ arijm¸n kai onomˆtwn. To deÔtero mèroc thc
entol c aforˆ ston trìpo parousÐashc thc parapomp c sto Acrobat Reader.
Oi epilogèc eÐnai pollèc kai parousiˆzontai ston pÐnaka 2.

PÐnakac 2: P¸c emfanÐzontai oi parapomèc stoAcrobat Reader
Entol  Emfˆnish
�t Olìklhrhc thc selÐdac sthn ojình
�th Tou eÔrouc thc selÐdac sthn ojình
�tv Tou Ôyouc thc selÐdac sthn ojình
�tb Me bˆsh tic diastˆseic tou BoundingBox thc selÐdac
�tbh Me bˆsh to eÔroc tou BoundingBox
�tbv Me bˆsh to Ôyoc tou BoundingBox
xyz KajorÐzei to bajmì estÐashczoom thc selÐdac

Mia parat rhsh stic parapˆnw entolèc. H entol  fith orÐzei to eÔroc thc
selÐdac (ki ìqi to Ôyoc thc, ìpwc Ðswc na perÐmene kaneÐc lìgwtou h (height) .
To Ðdio isqÔei kai gia thn entol fitbh .

H deÔterh entol  {kajorÐzei} thn arq  thc parapomp c (to shmeÐo tou
keimènou apì to opoÐo parapèmpoume proc to shmeÐo pou orÐsame me thn entol 
npdfdest . H entol  suntˆssetai wc ex c:

\pdfannotlink width xx height yy depth zz
attr {...} action

Ta orÐsmatawidth , height , kai depth eÐnai gnwstˆ. Toattr f ... g kajorÐzei
ta attributes (qarakthristikˆ) thc parapomp c, to qr¸ma kai to pˆqoc tou
plaisÐou gÔrw apì to keÐmeno thc parapomp c. H parapomp  mporeÐ na apl¸netai
se arketèc grammèc keimènou oi opoÐec ja diakrÐnontai gia todiaforetikì touc
qr¸ma kai tic diaqwristikèc grammèc tou plaisÐou. Pio sugkekrimèna:

attr {/C [x y z] /Border [p q r]}
attr {/C [0.9 0 0] /Border [0 0 2]}

orÐzoume pwc h parapomp  tha eÐnai grammènh me bajÔ kìkkino qr¸ma kai ja
èqei pˆqoc 2pt . An den endiafèreste na orÐsete eseÐc kˆpoio qr¸ma   to plaÐsio
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pou ja peribˆllei thn parapomp , mporeÐte na prosperˆsete to shmeÐo autì. To
pdfTEX ja orÐsei apì mìno tou prokajorismènec timèc. Ti mporoÔme nakˆnoume
me thn parapomp  t¸ra? Oi epilogèc gia to ìrisma action thc entol c eÐnai
pollèc:

• page n metaforˆ sth selÐda n tou keimènou.

• goto num n|name y metaforˆ sto shmeÐo pou orÐsame me thn entol 
npdfdest .

• goto file metaforˆ se kˆpoio ˆllo arqeÐo. MporeÐ na sunduasteÐ kai me
thn entol  page nkai na mac odhg sei ap� eujeÐac se kˆpoia sugkekrimènh
selÐda tou nèou arqeÐou.

• thread num n|name y metaforˆ sto n ma up� arij. n   me onomasÐay.
Gia n mata ja mil soume parakˆtw.

• user action kˆpoia elegqìmenh apì ton qr sth kÐnhsh. Sun jwc qrhsi-
mopoieÐtai gia thn energopoÐhsh enìc uperdesmoÔ sto diadÐktuo, p.q.,:

/Subtype /URI /URI (http://obelix.ee.duth.gr/eft/).

To diplì /URI den eÐnai tupografikì lˆjoc   optik  apˆth. To pr¸to
/URI sunodeÔei to/Subtype (orÐzei, dhlad , to eÐdoc thc enèrgeiac tou
qr sth), kai to deÔtero prosdiorÐzei thn diktuak  dieÔjuns h pou jèloume.

H trÐth entol  gia ton orismì miac parapomp c {kleÐnei} to keÐmeno thc
parapomp c. Sth sunèqeia ja akolouj sei fusiologikˆ to keÐ meno. H sÔntax 
thc:

\pdfendlink

qwrÐc na upˆrqoun prìsjeta orÐsmata   ˆlla qarakthristikˆ. Ac doÔme ìlec
tic entolèc mazÐ se èna aplì parˆdeigma.

The purpose of this example is to show the use
of the \pdfannotlink command.
\pdfannotlink attr{/C [0.7 0 0] /Border [0 0 2]} goto num 1
I will take you from here
\pdfendlink
...
...
more lines of text
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...

...
\pdfdest num 1
And I will get you here. This is the destination
of the \pdfannotlink command.

3. Perissìterec plhroforÐec

Gia touc qr stec pou ja  jelan na mˆjoun perissìtera gia tic d unatìthtec
tou pdfTEX, o kìmbochttp://www.tug.org/applications/pdftex/ perièqei
arketèc katatopistikèc phgèc plhrofori¸n. EkeÐ ja breÐte t o FAQ to eisagwgi-
kì egqeirÐdio toupdfTEX, allˆ kai mia seirˆ eggrˆfwn pou èqoun dhmiourghjeÐ
me topdfTEX kai parousiˆzoun tic dunatìthtec tou progrˆmmatoc.

PolÔ kal  phg  plhrofori¸n eÐnai kai o phgaÐoc k¸dikac tou ar qeÐou
example.tex pou upˆrqei se kˆje dianom  tou pdfTEX. AxÐzei ton kìpo na
ton melet sete kai na dokimˆsete parallagèc twn paradeigm t̂wn tou.

EpÐshc, gia perissìterec plhroforÐec sqetikˆ me to pdf format , arketˆ eg-
qeirÐdia (fusikˆ, se pdf format) diatÐjentai apì ton diktuakì tìpo thc Adobe:

Adobe Glossary : 'Ena katatopistikì kai sunˆma sÔntomo lexikì apì ton q¸-
ro tou pdf.

Portable Document Format Reference Manual : TO oristikì egqeirÐdio
thc Adobe, sto opoÐo perigrˆfetai leptomer¸c to pdf. 'Ekdosh 1.3 tou
MartÐou 1999.

Tèloc, ston diktuakì tìpo tou sullìgou ja breÐte to arqeÐo expdf.tex kai
expdf.pdf me ta paradeÐgmata twn entol¸n pou parousiˆsame sto ˆrjro autì.

4. EpÐlogoc

Telikˆ, qreiˆzetai kaneÐc to pdfTEX? PisteÔw pwc nai. An kai eÐnai akìmh
se beta èkdosh, to pdfTEX bohjˆ na xeperastoÔn probl mata pou suqnˆ-puknˆ
emfanÐzontai ston paradosiakì kÔklo epexergasÐac touTEX. Anafèromai, fu-
sikˆ, sto prìblhma me ta legìmena base fontspou den metatrèpontai eÔkola me
to ghostscript (mèsw tou progrˆmmatocps2pdf).

'Enac ˆlloc lìgoc eÐnai h taqÔthta tou kÔklou epexergasÐac.AntÐ gia 3 stˆ-
dia epexergasÐac (.tex ! .dvi ! .ps ! .pdf )   èstw 2 stˆdia an upolo-
gÐsoume to nèo prìgramma-odhgìdvipdfm, me topdfTEX arkeÐ èna stˆdio epe-
xergasÐac. 'Etsi mei¸netai o qrìnoc tou kÔklou suggraf c - d iìrjwshc enìc



keimènou. Prosoq  ìmwc giatÐ an èqete to.pdf arqeÐo anoiktì sto Acrobat
Readerkai prospaj sete na epexergasteÐte ek nèou ton k¸dika pou todhmioÔr-
ghse, ja lˆbete èna proeidopoihtikì m numa apì to sÔsthma pwc den mporeÐ na
grˆyei sto arqeÐo (giatÐ autì fusikˆ eÐnai anoiktì kai desmeumèno apì mian
ˆllh efarmog ).

KurÐwc ìmwc, topdfTEX epitrèpei thn dhmiourgÐa keimènwn pou den èqoun
mìnon fusik  ro , allˆ sta opoÐa o suggrafèac kajorÐzei (mès w twn sqolÐ-
wn, shmei¸sewn, kai uper-desm¸n pou eisˆgei) th nohmatik  ro  tou keimènou.
Parˆllhla, to pdfTEX (kai gia na eÐmaste pio akribeÐc, topdfLATEX) epitrèpei
thn dhmiourgÐa oloklhrwmènwn epaggelmatik¸n parousiˆsewn. Arketˆ pakèta,
ìpwc to graphicx, to hyperref, to color, to pdfscreendÐnoun thn euqèreia ston
qr sth na proetoimˆsei mèsw tou LATEX (kai tou pdfLATEX) keÐmena kai parou-
siˆseic qwrÐc na katafeÔgei se akribˆ, emporikˆ progrˆmmata (trème, Power-
point !!!). 'Omwc, gia ta progrˆmmata autˆ ja mil soume sto epìmeno teÔqoc tou
periodikoÔ.
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How to Typeset an Archaeological Book
with LATEX

Jed Parsons

Department of Classics
University of California, Berkeley

e-mail:jed@socrates.berkeley.edu

1. Introduction

The creation of the Camera-Ready Copy (crc ) for a book on ancient Greek
technology and archaeology was prepared with the document preparation sys-
tem LATEX. The book, entitled Hysplex, by Panos Valavanis and translated into
English by Stephen Miller, will be available from the University of Califor-
nia Press in the fall of 1999 (isbn 0-520-09829-3). This article is intended to
demonstrate that the freely-available document preparation systems TEX and
LATEX, while primarily known for their use in mathematical and scienti�c pub-
lication, are suitable tools for Classicists and other humanists for producing
well-organized, maintainable, and beautiful texts.

2. Getting Started with TEX and LATEX

The typesetting program TEX, and the collection of sophisticated TEX macros
called LATEX, were originally designed with mathematicians and scientists in
mind. From the start, they were powerful renderers of complex mathematical
equations, but their capacity for rendering languages withnon-Latin alphabets
was limited. Those limitations have been tremendously reduced by the develop-
ment of numerous ancillary packages which facilitate the creation of multilin-
gual, structured documents. One can create a document that switches between
languages (following hyphenation rules for each language separately), uses
cross-references whose pagination is automatically generated, creates custom-
formatted bibliographies from bibliographic databases, structures the presen-
tation of the document in a controllable and logical way, and much more.
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The functionality of T EX, LATEX, and the accompanying packages written for
them, makes them a logical choice for humanists now as well asscientists.
For scholars of ancient languages, there are even macro packages for managing
manuscript collations and generating critical editions like those of the Oxford
Classical Texts or Teubner, with automatic line numbering, line referencing in
the critical apparatus(es), etc. Finally, TEX and LATEX are freely available on
the Internet, or on cdrom for a small cost. The programs can be run on UNIX
(and Linux), Macintosh, Windows, and DOS, to name a few.

TEX and LATEX (which I shall refer to collectively as LATEX when the dis-
tinction is unimportant) are not easy to use, it is true. The u ser does not edit a
document as he or she would when using a word processor. Rather, one writes
markup instructions in a text-only document. This document is then processed
by an interpreter. The resulting output can be viewed or converted to another
�le format, such as PostScript or pdf . This requires most writers to adjust the
way they think about composition. It is not my purpose to intr oduce the reader
to the fundamentals of LATEX. There are many good books and online tutorials
for this. (See the references on page 31 below.) If you have had no exposure to
LATEX, browse this document, see if illustrates the sorts of things you want to
do, and if it does, consider looking into some introductory material (see below).
If you have some previous experience, I hope you will �nd somevalue in the
more technical aspects of this text.

3. Some Reasons to Use LATEX

Why go to the trouble? Above all, for a beautiful book. Word pr ocessors, as
they are available today, are little more than glori�ed type writers. They have
the ability to generate footnotes and switch fonts, yes, butthey have no taste.
Word processors do not perform letter�tting operations and kerning well. They
do not try to balance the gray value (the ratio of black ink to w hite paper) of a
whole paragraph, shu�ing line breaks and minimizing hyphenation on the way.
They do not automatically implement the ligatures intended by the designer
for the font used (e.g., 
, �, and perhaps ij, sc, etc.). They d o not speak the
language of typographers, and cannot reliably be called upon to accurately
set text in points and picas (as any printing house will specify). They do not
manage cross references well (if at all) to text, footnotes,headings, �gures,
etc. They do not generally interface well with bibliographic databases and the
like. LATEX does all these things, and does them well. In sum, word processors
have forgotten (thanks probably both to the intervention of the typewriter
and a market-driven disinterest in relearning) the state of the art of printing
as it was in Gutenberg's day, and they have forgotten the skills developed by
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centuries of scribes and calligraphers. The authors of TEX and LATEX have done
their homework: they have consulted with type designers, calligraphers, and
typographers alike. The result speaks for itself. Yes, it isharder to use LATEX
than a word processor, but if you care about beauty, there is every reason to
make the e�ort.

4. Platforms

I run LATEX on the Linux operating system (which, like LATEX, is freely available
with source code). If you have a commercial operating system, like MacOS or
some variety of Windows, you are also in luck. The programs comprised by
LATEX have been ported to may platforms. Indeed, LATEX documents themselves
are inherently portable, since the document encoding is thesame for every
system. If you have ever received an email attachment formatted by some word
processor you don't have, you will appreciate this.

The following sections brie
y introduce some basic components of a LATEX
system, with some examples of their use or usefulness.

5. Software Components of a LATEX System

LATEX resides on your system in a directory or folder hierarchy just as do any
other applications you have. There are some key components to a basic LATEX
system, which I will brie
y introduce here. As a Linux user, I am most quali�ed
to talk about the UNIX utilities which I am familiar with. Sim ilar utilities exist
for other platforms. They will probably have slightly di�er ent names, but they
will function in essentially the same way.

5.1. tex and latex

These are the executable programs that interpret your source document and
the markup instructions in it. They generate as output a dvi (\device inde-
pendent") �le. This �le contains raw instructions for types etting the page. A
further interpreter is necessary to convert the data in this �le into a printed
output format, such as PostScript or pdf . dvi �les are portable between people
who have the same font libraries. These �les contain speci�cations such as page
size and the location and metrics of every glyph to appear on the page. Those
glyphs themselves must be pulled from the font library and set by the �nal
interpreter. (On my system, this is a program called dvips which turns dvi
�les into PostScript.)
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LATEX is easily invoked at the shell prompt, taking your input �le name as
an argument. Input �les can instruct other �les to be loaded a nd merged. This
makes it easy to keep large books divided into manageable chunks. For Hysplex,
I created the following �les containing parts of the book:

half-title.tex
cip.tex
dedication.tex
abbr+bib.tex
prologue.tex
introduction.tex
part1.tex
part2.tex
conclusion.tex
appendix.tex
glossary.tex
summary.tex

(There were also other parts of the document that were automatically gen-
erated along the way, like the table of contents, list of �gures, and index.) All
of these �les, and my own macro sets, were loaded and arrangedin the single
�le hx_book.ltx , so all I had to to to generate the book was type, at my shell
prompt,

latex hx_book.ltx

5.2. Style Files and Macro Packages

TEX is extensible by anyone who writes macros for it. LATEX is really a (huge)
set of TEX macros. Macro packages which provide logical formatting commands
may be called Style Files. I regularly use style �les that enable me to set
polytonic Greek and generate critical editions of texts forteaching. I also often
need to format complex tables, include graphic images, construct linguistic
trees and diagrams, faithfully represent a fragment of papyrus, etc. There are
style �les freely available to do all these things.

5.3. xdvi

After LATEX is �nished processing your input �le (and assuming there are no
errors for you to deal with), you receive a message like:
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(see the transcript file for additional information)
Output written on hx_book.dvi (203 pages, 624220 bytes).
Transcript written on hx_book.log.

You probably want to see what your document looks like without having to
print it. I do this with a program called xdvi , which is the UNIX X-Window
system dvi �le viewer. There are dvi viewers for other platforms as well. By
invoking

xdvi hx_book.dvi &

I can see, but not edit, the generated output. If there is something to �x, I
must edit the LATEX source and recompile it. (You don't have to restart xdvi
or reload the �le; it's sensitive to the change.)

5.4. dvips

To generate printable output, a utility like the UNIX dvips , which outputs
PostScript code, is useful. To print on my (slightly broken) printer at home,
which can only achieve a resolution of 300dpi, I type

dvips -D 300 hx_book.dvi

which spools a 300dpi PostScript �le to the printer. If I want to output a copy
at higher resolution, I might type

dvips -D 600 -o hx_book.ps hx_book.dvi

which instructs dvips to create the PostScript �le hx book.dvi at 600dpi. I
do this regularly with all my documents. To print, I upload th e PostScript
�le to the server at my university (you can use ftp for this, or Fetch if you
are a Mac user; I usescp). In my o�ce, I download the �le to a Mac, and
print it using the Apple LaserWriter Utility on one of my depa rtment's spi�y
new printers. This way I don't have to mess around with 
oppy d isks. If you
have PostScript versions of each font you use, you can embed them in your
document. This makes it scalable to any resolution. On my Linux-based LATEX
distribution (teT EX), I type

dvips -Pcmz -o outfile.ps infile.dvi

In our case, we could not do this, since the Greek fonts we usedto not yet exist
in PostScript format.
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5.5. Adobe Distiller and PDFT EX

Another alternative is to generate apdf �le from your dvi �le. pdf is Adobe's
Portable Document Format, which is rapidly becoming popular for online pub-
lishing. The program required to readpdf �les, Acrobat Reader, is freely avail-
able from Adobe (http://www.adobe.com ). Adobe's program to encodepdf
�les is not free, however, but can be purchased for somethinglike US $50 for aca-
demic use. A nice alternative for TEX users is to get the free program PDFTEX;
for LATEX there is PDFLATEX. These programs work very well and make web
publishing easy. For more onpdf with LATEX, seehttp://www.math.uakron.-
edu/~dpstory/latx2pdf.html .

6. Logical Document Structure

LATEX enables you to structure your document in a logical way. That is, you
may make abstract divisions and entities, such as \section"and \�gure" which
are invoked by simple markup commands, and which will all be rendered in
the �nal output according to the rules you specify. Thus, your document might
have some encoding like:

\section{Observations on the Starting Lines of Various Sta dia}

From the data that we have studied to this point and from the
conclusions that we have reached concerning the shape and th e
operation of the Classical \emph{hysplex}, we may now proce ed
to observations about some characteristics in the starting
lines in other stadia that seem to be relevant to the
\emph{hysplex} mechanism.

\subsection{Mainland Greek Stadia}

\subsubsection{Olympia}

Two constructions were added at the ends of the last phase
of the western \emph{balbis}. These project and make a right
angle with the \emph{balbis}, and they have created problem s
for the excavators of the most famous stadium of the ancient
world.\grfn{E. Curtius, F. Adler, \emph{et al}., \emph{Di e
Ausgrabungen zu Olympia}~V (1881) 25, pl.~35. Cf.~Romano
fig.~100.} At one end ...
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which, when it is parsed by LaTeX, produces the following output (here reduced
to 80%).

Observations on the Starting Lines of Various Stadia

From the data that we have studied to this point and from the conclusions that we
have reached concerning the shape and the operation of the Classicalhysplex, we may
now proceed to observations about some characteristics in the starting lines in other
stadia that seem to be relevant to thehysplex mechanism.

Mainland Greek Stadia

olympia

Two constructions were added at the ends of the last phase of the western balbis.
These project and make a right angle with thebalbis, and they have created problems
for the excavators of the most famous stadium of the ancient world.176 At one end

If you're curious about the markup commands, \section , \subsection ,
and so forth, are macros that have been de�ned elsewhere (in my collection of
macros associated with the book). When invoked, they formatthe text as you
see, and also generate an entry for the table of contents, keyed to the correct
page number. (The table of contents is also generated by macros.) This makes
it easy to adjust layout. For example, if the subsection heading needs to be
rendered in a larger point size, I can easily implement this change throughout
the document by simply changing the declaration of the\subsection command
slightly. The command \emph places the text in braces in italics. It has the
added feature of adding a small space to correct for the slantof the italics
before following words and tall punctuation marks, but not before periods and
commas. You may be see this in the document you are reading now. \grfn
is my footnote command that is sensitive to the use of Greek. You can't see
the footnote in this example, but you can see that the commandleft a proper
footnote mark above the text. Within the braces after the footnote command,
you will see the tilde character; that's LATEX-speak for a non-breakable space.
I put these in the text wherever I want to ensure that there is no line break. I
would normally put these between initials in peoples' names, too, but here the
names are right at the beginning of the note, so I didn't bother.
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6.1. Frontmatter and Backmatter

The University of California Press has its own format that we had to adhere
to. For example, front matter was to be numbered with lowercase Roman nu-
merals; the main text and backmatter with Arabic. Furthermo re, certain parts
of the text were to begin on a new right page; others simply on anew page. A
few LaTeX commands made it simple to put this in order:

\pagestyle{empty}
\pagenumbering{roman}
\input dedication % Dedication, no headers

\cleardoublepage

\pagestyle{fancy}

\tableofcontents % TOC
\cleardoublepage

% LOF
\listof{hxfloat}{List of Figures} % Our own float style

% (see millermacs.tex)
\cleardoublepage

\input prologue
\clearpage

\input abbr+bib
\clearpage

I've taken out a few formatting trivialities, but that's the bulk of the �rst part
of the main input �le hx book.ltx . Simple commands specify the mode of
page numeration. The \input commands merge in the other documents that
comprise the whole book. The table of contents and list of �gures are generated
by a single command. LaTeX works out all the pagination itself. Finally, the
simple commands\clearpage and \cleardoublepage ensure either a simple
page break, or that the next section will start on a new right page. Backmatter
is formatted in a similar way.
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6.2. Table of Contents

When LATEX comes across sectioning commands, it inserts the section name in
a �le it generates for you, wrapped in the proper formatting commands, and the
proper page number. In our case, the command\tableofcontents generated
a page starting like this (again, reduced to 80%):

Contents

List of Figures ix

Prologue xv

Abbreviations and Bibliography xvii

Introduction 1

Documents and Documentation of the Mechanism 3
Written Sources and Terminology . . . . . . . . . . . . . . . . . . . . . . . . 3
Architectural Features of Stadia . . . . . . . . . . . . . . . . . . . . . . . . 10
The New Panathenaic Amphora . . . . . . . . . . . . . . . . . . . . . . . . 20
The Parts of the Hysplex and Its Means of Operation . . . . . . . . . . . . 31
Reconstruction of the Form of the Hysplex . . . . . . . . . . . . . . . . . . . 35
The Operation of the Mechanism . . . . . . . . . . . . . . . . . . . . . . . . 44
The Chronology of the Hysplex . . . . . . . . . . . . . . . . . . . . . . . . . 49

6.3. List of Figures

LATEX also possesses a\listoffigures command. In our case, the normal
LATEX method for handling �gures had to be altered, so we used a package
called float.sty to customize both our 
oating �gures and our list of �gures.
I'll say more about this below (page 26).

6.4. Page Numbering

Frontmatter uses Roman numerals, while the rest of the text uses Arabic numer-
als. LATEX makes it easy to switch between the two:\pagenumbering{roman}
and \pagenumbering{arabic} are the commands. Macros that generate lists
of page numbers, like the table of contents, are given the correct numerals (see
above). If you don't want to start with page number 1, reset the page counter.
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For Hellenists who want to go the whole nine yards, it is possible to do page
numbering using Ionian numerals.

6.5. Headings

This is one area where LATEX is wrongly considered di�cult to customize.
LATEX provides its own heading macros. The press gave us speci�c instructions,
which we followed by rede�ning LATEX's sectioning commands. For example,
the \section macro was rede�ned as follows:

\renewcommand{\section}{\thispagestyle{plain}
\@startsection%
{section}%
{1}%
{0mm}%
{-2\baselineskip}%
{4\baselineskip}%
{\normalfont\Large\centering}
}

A quick glance at a good LATEX guide, like Goosens, Mittelbach, and Samarin's
The LATEX Companion, and you will easily understand the parameters of this
declaration. (Backmatter sections have a slightly di�erent de�nition in our
book.)

6.6. Running Headers

Hysplex is being published as a volume in a series which has its own heading for-
mat as well. Headings my be complicated by the constraint that pages that con-
tain only �gure normally do not have running headers. We oscillated between
two ways of handling headings, and ultimately opted for the fancyheadings
style package. We persuaded our editor to let us suppress running headers atop
pages that contained only �gures. Here are two ways to do this: First, our
home-brewed approach, then the method provided byfancyheadings .

6.6.1. The Home-Brewed Approach

First, the declaration of our even and odd page headers:

\makeatletter
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\def\ps@textheadings{\ps@headings
\def\@evenhead{\if@fcolmade%
\else \thepage\hfil{\itshape\rightmark}\hfil\fi}%

\def\@oddhead{\if@fcolmade%
\else\hfil{\itshape\leftmark}\hfil\thepage\fi}%

}

This checks to see if any text has been placed on the page. If not, it suppresses
the headers. It's followed by the next instructions, which reduce the space
allotted to the header to 0 so that the �gures may take up the entire available
space of the page.

\pagestyle{textheadings}

% change spacing on float pages (\@fptop. \@fpsep, \@fpbot)

\setlength{\@fptop}{-1\headheight plus 1fil}
\addtolength{\@fptop}{-\headsep}
\setlength{\@fpbot}{-1\footskip plus 1fil}

\makeatother

6.6.2. Using fancyheadings.sty

It turned out to be easier to work with the built-in macros of fancyheadings .
If you use this package, you may �nd the following declarations useful.

\pagestyle{fancy}
\setlength{\headrulewidth}{0pt}
\lhead[\fancyplain{}{\thepage}]% % even pages, left

{\fancyplain{}{}}% % odd pp, left
\rhead[\fancyplain{}{}]% % even pp, right

{\fancyplain{}{\thepage}}% % odd pp, right
\chead[\fancyplain{}{\itshape\leftmark}]% section on l eft

{\fancyplain{}{\it Hysplex}}
\cfoot{}

Periodically, in the document, we had to rede�ne \chead when the running
header had to change. (You can de�ne your sectioning macros to do this for
you, but for various reasons we opted to do it by hand.)

The fancyheadings method for suppressing headers on a 
oat page is well
documented. Use the\iffloatpage mechanism in your 
oat de�nitions.
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7. Fonts

One of the notorious hassles with LATEX is the use of fonts. TEX was written
before the advent of PostScript, and is designed to work withits own ancillary
font language, METAFONT. METAFONT is itself an extremely powerful tool.
Like TEX, it too is an interpreter that parses instructions for draw ing fonts,
and generates collections of glyphs as output. TheMETAFONT language has
not, as far as I know, been surpassed in the world of font generation tools. Its
design language o�ers the programmer as many user-de�ned variables as he
or she might want; in the modern, PostScript world, such variables are known
as axes. The recently developed Multiple Master fonts from Adobe, which are
regarded as the most versatile PostScript fonts yet, o�er three axes of variation.

These days it is possible, though it's sometimes not simple,to use profes-
sional PostScript fonts with TEX and LATEX. It's trivial to use cheap knock-o�
fonts that have no ligatures, small caps, hanging �gures, etc.; it's also easy to
use one of the thirty-�ve standard PostScript fonts (with go od ligatures and
kerning tables), for which helpful people have provided publicly all the neces-
sary macros and metric �les LATEX needs (see your localctan site). Still, to use
a professional font that follows the original calligrapher's design is considerably
more di�cult. In our case, we were lucky enough that all the necessary fonts
exist in METAFONTform.

7.1. Choosing the Right Font

Font selection should be deliberate. The press, when it speci�ed the constraints
for the crc , suggested two possible fonts for us to use: Times New Roman and
Palatino. Neither of these fonts appealed to me, though, foruse in this project.
Considering that the text is a scienti�c account informed by Classical Greek
engineering texts and modern archaeological evidence, it seemed inappropriate
to give the page the mixed Baroque and Neo-Humanist texture of Times New
Roman, and no better to give it the Humanist face of Palatino. (These fonts
are freely available for use with LATEX, so it would have been no problem to
use them.) Happliy, TEX's default font, Computer Modern, seemed an excellent
choice. This typeface could be described as having a rationalist pen axis, and
Neo-Classical design. Just the thing, I think, for the subject. The Greek font we
used, similar to the famed Didot Greek, is perfectly compatible in my opinion.

This example shows the Roman face combined with the Greek orthotic and
Greek oblique in a footnote. Note that the eight point footnote fonts are not
simply scaled versions of the ten point text face. They have been recompiled
by METAFONTwith variations in design axis. They are most notably a littl e
wider, by comparison, and darker, with the result that they balance visually



Greek Archaeology and LATEX 25

on the page with their bigger, ten-point siblings. Scaled fonts, in contrast, tend
to look anemic in footnotes.

parast•dac †spl’g wn t‘ttara c ka­ k•o nac d–o. s– riggac t—n †spl’g wn d–o

žspl hgoc ˆ nk—nac III. [para]st•dac †spl’g wn IIII

eŽj–to no n pal•nto no n

‹xubeleŸc l ijob“l o uc

mo n•gkwn

91. F. D•urrbach and P. Roussel, Inscriptions de D�elos (1935) 3.29. In addition
the word hysplex appears also in other Delian inscriptions: in IG XI2 199.23, a
the year 274 bc there is mention among other expenses of the payment of one Fil”ta

žspl hgac ‰piskeu•sa nti " (to Philotas for the construction of the hysplex) and immediately
an expense of 51/2 drachmas \ ƒpl•rio n tÛ žspl hgi " (for a small part for the hysplex
XI2 203.96 that is dated to 269 bc, and in the fragmentary IG XI2 260.4, a \ žspl hx l ampad•e ioc

(torchrace hysplex) is mentioned.

The book contains a summary in Greek. Here is a snippet. (Wedge-shaped
monotonic accents are also available for use with LATEX.) NB: Greek typog-
raphers traditionally indent the �rst paragraph of a chapte r, in contrast with
standard American practice.

USPLHX

O mhqa nismc feshc sta arqaa stdia

Sumbol sthn arqaa Ell hnik teqnol oga

T o pr“bl h m a twn pr”imwn ekkin’sewn sto uc ag”nec dr“ mo u, po u a nt•ktup“ to uc

br•sk o ume me metaforik’ qr’sh se “l h thn arqa•a ell hnik’ gramm ate•a ap“ to n 5o p.Q.

ai. m‘qri to t‘l oc thc arqai“thtac, a ntimetwp•sthke apotelesm atik• ap“ to uc upe–ju-

no uc axiwm ato–qo uc twn ag”nwn, me thn topoj‘thsh susth m•twn ap“ kinht• emp“dia

stic balbdec twn stad•wn, mprost• ap“ to uc dro me•c. Se “l a aut• ta sust’ m ata,

po u xekino–n ap“ apl o–c x–l ino uc mhqa nismo–c gia na katal’x o un se m nh me i”de ic

kai sthn emf• nish kai sth le ito u rg•a to uc kataskeu‘c, ja pr‘pe i na d”so ume thn

gnwst’ ap“ poll‘c phg‘c o no m as•a spl hx afo–, par• tic metax– to uc diafor‘c kai thn

fa ner’ ex‘l ix’ to uc, “l a ‘qo un basik“ kai k oin“ qarakth ristik“ thn –parxh kinht”n

empod•wn mprost• sto uc ajl ht‘c, ta opo•a {‘pipta n} ap“to m a kai me kr“to empr“c

to uc, epitr‘po ntac thn taut“ qro nh ekk•nhsh. H pt”sh aut’ pro kal o–nta n arqik• me

th bar–thta all• arg“tera me teqnhto–c tr“po uc, po u ’ta n apot‘lesm a thc ex‘l ixhc

thc teqnol og•ac se j‘m ata pr“ kl hshc kai apeleuj‘rwshc thc ‘ ntashc.

Ta prwim“tera sust’ m ata –spl hgoc ja pr‘pe i na emfa n•sthka n se ippodr“ mo uc kai

na uiojet’jhka n me k•poiec parall ag‘c kai sta st•dia sto de–tero mis“ to u 5o u p.Q.

ai”na, “pwc m ac de•qno un oi sqetik‘c a nafor‘c stic kwmwd•ec to u Aristof• no uc kai

to pal i“tero swz“ me no par•de igm a sto st•dio I thc Isjm•ac. Oi pr”tec spl hgec

sta kl asik• st•dia apotel o–nta n ap“ memo nwm‘ no uc x–l ino uc pass•l o uc, ‘ na n gia

k•je dro m‘a, sterewm‘ no uc a n• ka no nik‘c apost•se ic se e ntor m•ec thc balbdoc . Oi

p•ssal oi auto• ‘fera n sto • nw m‘roc to uc oriz“ ntio x–l ino emp“dio, to opo•o me

thn par‘mbash to u af‘th ‘pefte m“ no me th bo’je ia thc bar–thtac, epitr‘po ntac thn

ekk•nhsh sto uc dro me•c.

Par•stash se pa najhna�k“ amfor‘a to u •rqo nta Luk•sk o u (344 p.Q.) apode ikn–e i

“ti ap“ ta m‘sa to u 4o u ai. epinoe•tai n‘o s–sth m a –spl hgoc me tre•c pass•l o uc (d–o

akra•o uc kai ‘ na n tr•to, mesa•o) po u ‘fera n d–o oriz“ ntia sqoini• te ntwm‘ na mprost•

ap“ “l o uc to uc dro me•c. L•jinec b•se ic•fore•c po u br‘jhka n mprost• stic balbdec

tri”n stad•wn thc Argol ido k orinj•ac (Epida– ro u I, Isjm•ac II, Nem‘ac) kai sthn A gor•

thc Kor•njo u de•qno un thn egkat•stash eke• akrib”c to u •dio u ’ k•poio u par“ moio u

sust’ m atoc g– rw stic arq‘c to u 3o u p.Q. ai. H –spl hx aut’, “pwc sumpera•netai ap“

lepto m‘re iec thc par•stashc to u pa najhna�k o– amfor‘a, ap“ th morf’ twn e ntor mi”n

twn b•sewn sta pel opo nnhsiak• st•dia kai ap“ a ntistoiq•a me k•poiec o no m as•ec

tmh m•twn –spl hgoc po u a naf‘ro ntai se epigraf‘c thc D’l o u, ja pr‘pe i na le ito u r-

go–se me thn mo nadik’ thn epo q’ aut’ gnwst’ m‘jodo dh mio u rg•ac kai apeleuj‘rwshc

thc ‘ ntashc, dhl ad’ me th qr’sh thc proe ntetam‘ nhc neu rc , po u th gnwr•z o ume kal•

ap“ ta meg•l a thleb“l a polemik• mhqa n’ m ata thc arqai“thtac, dhl. to uc katap‘ltec.

7.2. Advocacy for Fonts: A Plea for Responsibility

Tragically, typefaces are not legally defensible by copyright law. One can, in my
country at least, copyright only the name of a font, and (as has recently been
shown in a lawsuit between Adobe and a plagiarizer) the computer algorithm
that describes a font. The letterforms themselves, which may have taken years
for a skilled designer to create, are not regarded by law to bethe the works of
art they are, and are not given the protection they deserve.

The widespread distribution of cheap knock-o� fonts and plagiarism itself
hinders the digitization of a font by a �rm that has payed for t he rights to a
good artist's design. A �rm can simply not a�ord to spend its t ime and e�ort
producing a typeface that will be (legally!) stolen as soon as it is made available.
Let me give an example from my own experience. I was searchingfor a Greek
face to accompany a certain Neo-Humanist typeface. In the specimen books,
I came across a font by Hermann Zapf namedHeraklit . The letterforms were
once drawn by the calligrapher by hand for a book of Heraclitus' fragments,
and then were cut in metal for an edition of the New Testament.I cannot �nd
the words to describe the beauty of this typeface. No digitized version exists,
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though it obviously should. I wrote to Mr. Zapf and asked if Heraklit would
ever be issued in digital form. He forwarded my letter to the Managing Director
of Linotype. Here is an excerpt from the response I received from him:

Unfortunately, Heraklit is not available in digital format . It was
produced by Linotype as a hard metal typeface but it was never
digitized. These typefaces are amongst the most pirated ones . . . .
We are not planning to produce Heraklit in the foreseeable future.
We do like this type face, we have the originals, and we have Her-
mann Zapf's authorization. But sadly the economics are justwrong.

Of course, the violence does not stop with the plagiarism itself. Plagiarizers
leave out all the \extra" characters: the ligatures, the lin ing �gures, the small
capitals, the swash characters, and whatever else was created by the designer
as part of the work of art as a whole. Plagiarizers do a rough job with contours,
and a rougher job with kerns. So what we are left with are artists and foundries
put out of business by crooks, and shabby e�gies of the original design installed
with every word processor in the world. This is a tragedy. I encourage any who
read this to treat fonts as works of art, and respect their designers. Use fonts
that are produced by �rms that licensed the designs from the designer. You can
also write a letter, urging your government to regard typefaces as the works of
art they are and give them according legal protection.

8. Figures

In the production of Hysplex, the �gures will be pasted in by the publisher in
spaces left in thecrc . Thus all we need to do is leave a space on the page with
the correct caption below it, and the appropriate (probably shorter) caption in
the list of �gures. We declared a new type of 
oating �gure, du bbed hxfloat .

\newfloat{hxfloat}{tp}{lox}
\floatstyle{boxed}
\floatname{hxfloat}{\footnotesize Figure}

Let me explain these instructions. First, LATEX must try to place the new 
oat
either at the top of the page hxfloat is invoked on, or on a subsequent page
containing �gures only (the meaning of tp ). Information regarding the location
of �gures will be written to a �le with the su�x .lox . This 
oat will be sur-
rounded by a box (useful at the draft stage, where we want to see the virtual
outline of the �gure|in the �nal version for the printer, the linewidth of the
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box will be set to 0). Finally, captions will begin with the wo rd \Figure" in the
same type size as the footnote text.

Another command, this one also calledhxfloat , governs the appearance of
the 
oat.

\makeatletter
\newcommand\hxfig{%

\@ifnextchar[%
\threeargfig
\twoargfig}

\makeatother

\def\twoargfig#1#2{\threeargfig[#2]{#1}{#2}}

\def\threeargfig[#1]#2#3{%
\begin{hxfloat}
\begin{center}
\fbox{\parbox[b][#2in][s]{30pc}%

{ \vfil
{ \hfil Figure height\ #2 in \hfil }
\vfil }}

\end{center}
\caption[#1]{\footnotesize $\greightpoint$#3%

$\grtenpoint$}
\end{hxfloat}}

This de�nes a command that takes two or three parameters, the�rst (optional)
parameter being a short caption for the 
oat which will be placed in the list of
�gures, the second (required) being the height of the �gure (in inches), and the
third (required) being the full caption to appear below the � gure in the text. If
you call \hxfig with just two arguments, it will behave as though you supplied
the value for the second required argument (the full caption) to the optional
argument as well. Thus, only if the list of �gures needs a di�erent version of the
caption do you need to specify it by means of the optional argument. The \fbox
command generates the box with the right height, with text inside stating the
height of the �gure. The \caption command supplies the text both for the
list of �gures and for the caption below the �gure itself. Els ewhere, we have
rede�ned \caption to center the caption horizontally if it is narrower than the
width of the textblock, and to format it as a paragraph if it co ntains more than
one line.
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9. Cross References

LATEX and TEX (using eplain with the latter) have powerful tools for la-
belling and addressing cross references. Using automatic cross references, we
don't have to write speci�cally

... see above, page~83, ...
and hope that the document's pagination will never
change---because it will.
Rather, we can write
\begin{verbatim}
... see above, page~\pageref{myref}, ...

This will produce in the output the page number associated with the loca-
tion in the source �le where the command \label{mylabel} was made. The
more general command\ref is context sensitive; it knows if the \label is in
a footnote, on a �gure, or in a section or subsection, etc., and will produce
the appropriate number. You can use the same label for as many\ref and
\pageref commands as you want. For example,

... see above, note~\ref{myref} on page~\pageref{myref}, ...

will do what you think it does.

To make it easier for an author or editor to be sure that cross references are
pointing at the right block of text, a useful packageshowref may be used. When
included, showref causes a box to be printed in the margin with the keyword
in it wherever a \label is invoked, and the keyword to be printed above the
resolved reference in the text. When everyone is con�dent your labels are all
properly placed, you can simply unincludeshowref , and the marginal marks
go away.

10. Bibliography

The author did not provide a bibliography for this book. (The re was instead
a list of important bibliographic references at the beginning of the book, and
numerous cross references bewteen footnotes to help the reader �nd other ref-
erences.) For the sake of illustration, I've included bibliographic examples here
from another source. There are three aspects to bibliographic references in
LATEX (and eplain TEX). First, you must have a database of sources; second,
you can use various citation commands to produce referencesof your stylistic
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choosing in the text; third, you can use any number of bibliographic style �les,
or create your own, to govern the format of your printed bibliography. There
are other capabilities I won't go into here, such as the production of multiple
bibliographies, the production of bibliographic reference cards for yourself, etc.

The bibliography database has entries like this:

@book{vendryes:1902,
author = {J. Vendryes},
title = {Recherches sur l'histoire et les effets

de l'intensit\'e initiale en latin},
year = 1902,
publisher = {C. Klinksieck},
address = {Paris},
annote = {PA~2119 .V45 1902}

}

The database itself is a �le terminating in the su�x .bib . The �rst string after
the open quote is the keyword. I like keywords of the formatauthor:year ,
because they are easy to remember or guess.

In the text, you use citation commands that reference the keyword of the
bibliographic entry, e.g., \citeN{vendryes:1902} .

Somewhere in your document source, you will have commands like these.

\bibliographystyle{tapa}
\bibliography{bib-file-name}
\nocite{*} % print all bib entries, not just those cited

This will cause the bibliography to be printed here, formatted according to the
rules in the bibliographic style �le (terminating in .bst ) which you specify.
In this example, I have created a style �le with the makebst program (freely
available) which emulates the bibliography format of the Classics journaltapa .

The result is text that looks like this (here, a footnote):

a new appr o a ch to the sa turnian verse 2

to Caesius Bassus

5

that the ancien t comp ositors did not observ e an y metrical

constrain ts at all, making it di�cult for him to �nd in Naevius an y examples

w orth y of presen tation.

6

Mo dern attempts to understand the meter on either a quan titativ e, accen-

tual, or syllabic basis ha v e failed to prop ose systems that can accoun t for all

the surviving v erses.

7

None has succeeded in accoun ting for imp ortan t proso dic

phenomena, suc h as elision. This pap er will depart from the paths of previous

attempts b y seeking a metrical solution deriving from nativ e Italic rh ythmic

features. I will �rst in tro duce some imp ortan t features of Latin proso dy whic h

will serv e as the basis for m y analysis. I emplo y certain terms whic h are curren t

in linguistic theory , but whic h unfortunately ma y ha v e meanings that are non-

in tuitiv e for classicists. I will endea v or to pro vide clear explanations for these

terms, and I hop e m y reader will b e patien t where the use of suc h terminology

is necessary . I will conclude with some additional observ ations regarding the

dev elopmen t of Latin accen tuation, whic h will explain wh y the Romans forgot

o v er time ho w to scan the Saturnian v erse.

2 Latin Proso dy

In his 1994 article, Armin Mester demonstrated that the Latin language had

a tendency to form strings of binary , moraic rh ythms. Latin's preference for a

�rh ythme binaire� of the form ` ` | ` ` had already b een sho wn b y Niedermann

(1908) and expanded on in Burger (1928). Mester demonstrated that analysis

in to binary , moraic feet motiv ated a n um b er of inno v ations at the lexical and

morphological lev els, and that it go v erned the placemen t of the Latin stress

accen t. These moraic feet are more sp eci�cally called moraic tro c hees. This ma y

cause some confusion for classicists, and so deserv es as explanation. The term

`tro c hee' in this con text do es not sp eci�cally imply that the �rst elemen t of the

fo ot is quan titativ ely longer, but (more generally) that the �rst elemen t exhibits

greater o v erall prominence than the second. F or example, if a fo ot is to carry a

stress accen t, this mo del dictates that it can only fall on the �rst elemen t of the

fo ot.

5

The anon ymous treatise whic h has come do wn under the name of the fourth-cen tury

A tilius F ortunatus is generally ascrib ed to this second-cen tury p o et sc holar. It is from this

treatise that Marius Victorin us ( immo Aph tonius, cf. Mariotti (1967); glk 6.139.1�3) and

T eren tian us Maurus ( glk 6.399�400) seem to ha v e inherited their views.

6

�nostri an tiqui usi sun t eo (sc. uersu Saturnio ) non obseruata lege ne uno genere

custo dito ut in ter se consen tian t uersus, sed praeterquam quo d durissimos fecerun t, etiam

alios breuiores, alios longiores inseruerun t, ut uix in uenerim apud Naeuium quos pro exemplo

p onerem,� glk 6.265.10�14. The analyses he pro vides are, from a mo dern p oin t of view,

excessiv ely complex and con v oluted. F or example, on malum dabunt Metel li Naeuio p o etae ,

he writes, �hic enim saturnius constat ex hipp onactei quadrati iam bici p osteriore commate et

phallico metro,� glk 6.266.7�.

7

The standard bibliograph y includes, for a quan titativ e solution, Leo (1905), Burger (1928),

de Gro ot (1934), and Cole (1969); for an accen tual solution, Lindsa y (1893); for a syllable-

coun ting solution, Pighi (1957) (see b elo w note 24). F or a recen t discussion and assessmen t of

the bibliograph y , see Kloss (1993).

Some of the bibliography (with tapa.bst ) looks like this:
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a new appr o a ch to the sa turnian verse 16

Kloss, G., 1993. �Zum problem des römisc hen Saturniers.� Glotta 71(1�2):

81�107.

K oster, W. J. W., 1929. �V ersus Saturnius.� Mnem. 57: 267�346.

Leo, 1905. �Der Saturnisc he V ers.� A bh. Göttingen 8(5).

Leumann, M., 1931. �Literaturb eric h t für das Jahr 1928: Lateinisc he Laut-

und F ormenlehre.� Glotta 19: 232�252.

Lindsa y , W. M., 1893. �The Saturnian Metre.� AJP 14: 139�170, 305�334.

Lindsa y , W. M., 1896. The L atin L anguage . Oxford: Clarendon Press.

Lindsa y , W. M., 1900. Captivi of Plautus . Oxford: Clarendon Press.

Lindsa y , W. M., 1922. Early L atin V erse . Clarendon Press: Oxford.

Mariotti, I., 1967. �Mari Vittorini ars grammatica.� .

Mariotti, S., 1986. Livio A ndr onic o e la tr aduzione artistic a . Urbino: Quat-

troV en ti.

McCarth y , J. J., 1979. �On Stress and Syllabi�cation.� Linguistic Inquiry

10(3): 443�465.

Mester, R. A., 1994. �The Quan titativ e T ro c hee in Latin.� Natur al L anguage

& Linguistic The ory 12(1): 1�62.

Mignot, X., 1980. �La place de l'accen t en latin.� BSL 75: 285�308.

Mueller, L., 1885. Saturnische V ers und Seine Denkmäler . Leipzig: T eubner.

Niedermann, M., 1908. �Une loi rh ythmique pro éthnique en latin.� In

Mélanges de Linguistique o�erts à F er dinand de Saussur e . P aris: Li-

brarie de la So ciété de Linguistique de P aris.

Nougaret, L., 1948. T r aité de métrique latine classique . P aris.

Oniga, R., 1988. �L'ap ofonia nei comp osti e l'ip otese dell'`in tensità iniziale'

in latino (con alcune conseguenze p er la teoria dell' ictus metrico).� In

Metric a Classic a e Linguistic a , v olume 3�6 of atti del c ol lo quio Urbino ,

pages 195�236. Urbino: QuattroV en ti.

Pighi, G. B., 1957. �Il v erso saturnio.� R ev. Fil. Class. 35: 47�60.

Prince, A., 1989. �Metrical F orms.� In P . Kiparsky and G. Y oumans, eds.,

Phonetics and Phonolo gy, V olume 1: R hythm and Meter , pages 45�80.

San Diego: Harcourt Brace Jo v ano vic h.

Prosdo cimi, A. L., 1986. �Sull'accen to latino e italico.� In A. Etter, ed., o-o-

p e-r o-si, F estschrift für Ernst R isch zum 75. Geburtstag , pages 601�618.

Berlin: de Gruyter.

Soubiran, J., 1988. Essai sur la versi�c ation dr amatique des R omains . P aris:

Cen tre Nationale de la Rec herc he Scien ti�que.

Steriade, D., 1988. �Greek A ccen t: A Case for Preserving Structure.� Lin-

guistic Inquiry 19(2): 271�314.

11. Index

Indices are easy to generate with LATEX and eplain TEX using the simple
command \index . You can arrange a hierarchical index, with nested entries,
sorted in any order you want. This last feature was particularly important in
this book, where we needed Greek words in the index alphabetized according
to English rules.

One problem we encountered was that\index , as implemented, does not be-
have di�erently when called from within a footnote. Happily , the Usenet group
comp.text.tex is very active and helpful. Hours after we posted a question to
the group, Stefan Ulrich responded with this de�nition for \footindex .

\makeatletter
\newcommand\asfoot[1]{\@printfoot#1\end}
\def\@printfoot#1-#2\end{#1 {\it n}\/#2}%

\newcommand*\@wrfootindex[1]{%
\protected@edef\@tempa{\noexpand\protected@write\no expand\@indexfile{}%

{\string\indexentry{#1|asfoot}{\noexpand\thepage-\t hefootnote}}}%
\@tempa
\endgroup\@esphack}

\newcommand\footindex{\@bsphack\begingroup
\@sanitize
\@wrfootindex}
\makeatother

Here is a sample of the book's two-column index. Greek readers will �nd
the alphabetization strange, but it was done this way to meetthe expectations
of English-speaking readers.
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…pp“dro mo n

k•wn

l ijob“l oc

mel‘ inoc

mesost•c

mo n•gkwn

neu r•

neu r“to no n

‹ n•sk oc

‹xubel’c

pal•nto no n

parast•c

parast•thc

p•pte in

periager m“c

full obol•a

pl a•sia

pl inj•a

p“da par¨ p“da

Priene, 20n68, 144
Stadium I, 67
Stadium II, 113{119, 125, 137

proclamation, 2
propylon, 80
y“foc , 169
ptel‘ inoc , 36
pt‘rna , 39
pulleys, 69
punishment, 2

p–xinoc

sq•ze in

When looking at a printed copy, just as you might want to know where
you invoked your label and reference commands, you (or someone else) might
want to see exactly where you invoked indexing commands. Usethe style �le
showidx and with no extra instructions, LATEX will print your index keywords
in the margin on the page in which they were declared.

12. Crop Marks

The printer who is photosetting your crc will need cropmarks to center the
camera with. There are many macro packages for generating these. We used
cropmark.sty and set the following parameters:

\setlength{\cropwidth}{.2pt}
\setlength{\cropsep}{1pc}
\setlength{\croppadlr}{1pc}

13. Further TEX and LATEX Resources

13.1. Online

http://www.tug.org/

http://www.ctan.org/

Usenet: comp.text.tex

13.2. Printed

Don Knuth, The TEXbook. Addison-Wesley.

Leslie Lamport, LATEX: A Document Preparation System. Addison-Wesley.
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Michel Goossens, Frank Mittelbach, and Alexander Samarin,The LATEX Com-
panion. Addison-Wesley.

Michel Goossens, Sebastian Rahtz, and Frank Mittelbach,The LATEX Graphics
Companion. Addison-Wesley.

Alan Hoenig, TEX Unbound. Oxford University Press.

Robert Bringhurst, The Elements of Typographic Style. Hartley & Marks.
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MathsPIC: A �lter program for use with
PICTEX

Richard W. D. Nickalls

Department of Anaesthesia,
City Hospital, Nottingham, UK.

dicknickalls@compuserve.com

Abstract

This article presents an overview of the mathsPIC utility for the
PICTEX drawing engine. mathsPIC facilitates the drawing of mathemati-
cal diagrams by allowing the manipulation of points by name r ather than
by coordinates. Some familiarity with the P ICTEX package is assumed.

This article is a slight modi�cation/update of the original arti-
cle presented at the EuroTEX99 meeting in Heidelberg, Germany
(September, 1999).

1. Introduction

mathsPIC1 is a �lter program for use with the P ICTEX drawing engine and
its various addons2. It parses a plain text input-�le (the mathsPIC�le), and
generates a plain text output-�le containing PICTEX and TEX commands, which
can then be TEXed (or LATEXed) in the usual way. Spaces and the comment
%symbol are used in the same way as TEX, although unlike TEX, mathsPIC
commands arenot case-sensitive; PICTEX commands can also be freely used in
the mathsPIC�le. mathsPICalso returns various parameter values in the output
�le, e.g. angles, distances between points, center and radius of inscribed and
exscribed circles etc., since such values can be useful whenmaking adjustments
to a diagram.

1 ctan /tex-archive/graphics/pictex/mathspic/
2 See particularly pictexwd.sty and other related �les by Andreas Schrell in
ctan /tex-archive/graphics/pictex/addon/ .
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The motivation for mathsPICstems from the fact that, while PICTEX is an
extremely versatile system for drawing �gures, and o�ers the convenience and
advantages of having the graphics code within the TEX document itself (e.g.
printer-independence), it does require you to specify the coordinates of most
points. This can make it quite awkward to use with complicated diagrams,
particularly if several coordinates have to be re-calculated manually each time
the diagram is adjusted.

For example, the PICTEX commands for drawing Figure1, namely a triangle
ABC with AB 5cm, AC 3cm, and included angleBAC 40 degrees, and its
incircle, are as follows.
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Figure 1:

\put {$\bullet$} at 0 0 % draw point A
\put {$\bullet$} at 4.9240 0.8682 % draw point B
\put {$\bullet$} at 1.9283 2.2981 % draw point C
\plot 0 0 4.9240 0.8682 1.9283 2.2981 0 0/ % draw triangle

% draw incircle
\circulararc 360 degrees from 3.0086 1.245 center at 2.1568 1.245

Although point A can be placed at the origin for convenience it is then
necessary, since in this particular exampleAB , AC , and the included angle are
de�ned (see above), to resort to geometry and a calculator todetermine points
B and C. It is then necessary to recall the coordinates of all the points in order
to write the \plot command. Finally, the \circulararc command requires
even more geometry and calculation to �gure out the radius of the incircle,
the coordinates of its center, and the coordinates of the starting point of the
arc drawing routine. Furthermore, if the initial diagram is not a suitable shape
or size, the calculator has to be used again for any adjustments. In practice,
therefore, PICTEX requires a certain amount of planning and calculation for all
but the simplest of diagrams.

mathsPICprovides an environment for manipulating named points, which
makes PICTEX convenient to use and mathematical diagrams easy to create.
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For example, the equivalent mathsPICcommands for drawing Figure 1 are as
follows.

point(A){0,0} % point A at origin
point(B){A,polar(5,10deg)} % point B 5cm from A
point(C){A,polar(3,50deg)} % point C 3cm from A, BAC = 40 deg
drawPoints(ABC) % draw points A B C
drawTriangle(ABC)
drawIncircle(ABC)

2. Points

Each point is associated with a point-name which is de�ned using a point
command. Once de�ned, points can be referred to by name.

A point-name must begin with a single letter, and may have up to a maxi-
mum of two following digits. The following are valid point-names:A; B; C 3; d45.
Since mathsPICis not case sensitive the pointsd45 and D45 are regarded as
being the same point. Point-names can be either separated byspaces, or sim-
ply run together. Where coordinates need to be speci�ed, thepoint is de�ned
using the following command:point( name){ x, y} . Existing point-names can
be re-allocated new coordinates using the equivalentpoint* command.

The default point-character is the symbol � ($\bullet$ ). However, math-
sPIC allows the optional use of any TEX character to represent a point, by
including it in a square bracket. For example, the point A(5,10) can be repre-
sented by the2 symbol3 by de�ning it as follows.

point(A){5,10}[$\Box$]

Note that when lines are drawn to a point, the line will (unless otherwise
instructed) extend to the point location. However, this can be prevented by
allocating an optional circular line-free zone to a point byspecifying the radius
in the square bracket. For example, lines to a2 symbol at point A (above) can
be prevented from being drawn through the box to its center, by allocating a
5 unit line-free zone to the point, as follows.

point(A){5,10}[$\Box$,5]

If only the radius is speci�ed (e.g. [5] ) then the line-free zone will be applied
to the default point-character ($\bullet$ ). However, if there is no character

3 Available in the latexsym package.
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before the comma (e.g.[,5] or [ ,5] ) then the point-character will be the
space character.

Points can also be de�ned in relation to other points or lines; for example,
as the midpoint of a line, or the intersection of two lines.

Points are interpreted according to their grouping and context. Thus two
points represent either a line or its length. For example,drawCircle(C3,AB)
means draw a circle, centerC3, with radius the length of line AB . Three points
represent either a triangle, an angle, or a line, depending on the circumstances.

The order of points in mathsPICcommands is often signi�cant. For example,
the command point(D){PointOnLine(AB,23)} de�nes the point D as being
23 units from A in the direction of B . Some examples of validmathsPICpoint
commands are as follows.

point(A){5,5}
point(B2){22,46}[$\triangle$,6]
point(C){3,8}[4]
point*(A){A,shift(3,0)}
point(D){midpoint(AB)}
point(e2){intersection(AB,CD)}
point(f){PointOnLine(AB,+5)}
point(g){perpendicular(C,AB)}
point(h){D,shift(3,-2)}
point(j){e2,polar(3,122 deg)}
point(k){F,polar(4, 0.5 rad)}
point(m){circumcircleCenter(ABC)}
point(n){incircleCenter(ABC)}
point(p){excircleCenter(ABC,BC)}

The point-symbol is drawn using the drawPoint or drawPoints command;
for example, drawPoint(A) , or drawPoints(ABCD).

3. Variables

Although magnitude can be speci�ed by de�ning two points, numeric vari-
ables can be more conveniently de�ned using thevariable( name){ value}
command. The value in the braces can be either a numeric (e.g. 4.32), a vari-
able name (e.g. r3), or two points (e.g. AB) meaning the distance between
the two points. Thus the command variable(r3){20} allocates 20 to the
variable r3 , which could then be used, for example, in the circle command
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drawcircle(C3,r3) . New values can be re-allocated to an existing variable-
name using the equivalentvariable* command. Variables can also be ma-
nipulated mathematically using the terms advance, multiply , divide , and
mod. Thus the command variable(t1){t0,advance(-4)} is equivalent to
t1 = t0 � 4.

However, one must be careful not to mistake variables for points, and vice
versa, since they both have the same name structure. When both are necessary,
using upper case for points and lower case for variables is a convenient strategy.
Some examples of validmathsPICvariable commands are as follows.

variable(r){5}
variable*(r23){-6}
variable(p3){x}
variable(y4){y1,divide(9)}
variable(a2){angle(ABC)}
variable(x){area(ABC)}
variable(y1){Ypoint(A)}

4. Lines

Lines are drawn using thedrawLine or drawLines command. For exam-
ple, a line from P1 to P2 is drawn with the command drawLine(P1P2) . If
a line is to be drawn through several points (say,J1; J2; J3; J4; J5) and can
all be drawn `without lifting the pen', then this can be achieved in one go
with drawLine(J1J2J3J4J5) . Several unconnected lines can be drawn using
one command by separating the line segments with commas; forexample,
drawLines(J1J2,J3J4J5,J1J3) .

5. Text

Text is typeset using the text command and, by default, is centered both
horizontally and vertically at a de�ned point. For example, the box symbol 2
would be placed at the point-locationZ using the commandtext($\Box$){Z} .
Optionally, text can be placed relative to a point using appropriate combina-
tions of the PICTEX options B t b l r to align the B aseline,t op, bottom, left,
r ight edges respectively of the text box with the point-location (see Wichura,
1992). For example, the text box This is point P would be aligned such
that the right edge of the text box would be centered vertically at the point P,
using text(This is point P){P}[r] .
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Alternatively, text can be located relative to the point-lo cation using the
optional shift( dx, dy) or polar( r , � ) commands. For example, pointsP1P2P3

could have their labels located 4 units from each point as follows.

text($P_1$){P1,shift(-4,0)}
text($P_2$){P2,polar(4,10 deg)}
text($P_3$){P3,polar(4,0.29088 rad)}

6. Using PICTEX and TEX commands

In order to protect PICTEX commands within the mathsPIC�le from being
acted on by mathsPICthey are included as the argument for thepictex{...}
command, which simply copies its argument unchanged into the output �le.
For example, drawing with dashed lines is enabled using the PICTEX command
\setdashes , which is used in themathsPIC�le as pictex{\setdashes} .

In practice, it is also useful to include in the mathsPIC�le any T EX or LATEX
headers and footers which would otherwise have to be added manually to the
output �le before LATEXing the �le. This is achieved using the similar tex{....}
and latex{...} commands. For example, when using LATEX a typical format
for a mathsPIC�le might be as follows.

latex{\documentclass[a4paper]{article}}
latex{\usepackage{pictexwd,latexsym,amssymb}}
latex{\begin{document}}
pictex{\beginpicture}
paper{units(mm),xrange(0,50),yrange(0,50),axes(LB)}
...
...
pictex{\endpicture}
latex{\end{document}}

7. Input and output �les

The following example mathsPIC�le ( triangle.m ) illustrates how some of
these commands are used to draw Figure 2. Setting up the PICTEX plotting
area and axes is greatly simpli�ed by the mathsPICone-line paper command.
Note that the dashed line AD is drawn after invoking the PICTEX \setdashes
command, and then\setsolid is used before drawing the right-angle symbol.
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Also, the points A, B , C are de�ned using the TEX \odot symbol � , in con-
junction with a line-free zone of 1.2 mm in order to make the lines go to the
edge of the symbol|the radius of such TEX symbols has to be determined by
trial and error.
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Figure 2:

pictex{\beginpicture}
paper{units(mm),xrange(0,70),yrange(0,50),axes(LB), ticks(10,10)}
point(A){35,40}[$\odot$,1.2]
point(B){10,10}[$\odot$,1.2]
point(C){60,20}[$\odot$,1.2]
point(D){perpendicular(A,BC)} %% from point A to line BC
drawPoints(ABCD)
drawLine(ABCA)
pictex{\setdashes}
drawLine(AD)
pictex{\setsolid}
drawRightangle(ADC,2.5)
text($A$){A,shift(-1,4)}
text($B$){B,shift(-4,-2)}
text($C$){C,shift(4,-1)}
text($D$){D,shift(1,-4)}
showLength(AD)
showLength(BC)
showArea(ABC)
pictex{\endpicture}
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When the above �le is processed bymathsPICthe output �le is as follows.
Note how the PICTEX commands are accompanied by theirmathsPIC com-
mands (commented out), some of which have additional information added
(e.g. the coordinates of a derived point|see %% point(D). . . ). Being able to
compare the mathsPICand resulting PICTEX commands in the output �le is
particularly useful when debugging. Note also how theshowcommands return
the lengths AD , BC , and the areaABC .

%% triangle.m (Figure 2)
\beginpicture
%% paper{units(mm),xrange(0,70),yrange(0,50),axes(LB ),ticks(10,10)}
\setcoordinatesystem units <1mm,1mm>
\setplotarea x from 0 to 70 , y from 0 to 50
\axis left ticks numbered from 0 to 50 by 10 /
\axis bottom ticks numbered from 0 to 70 by 10 /
%% point(A){35,40}[$\odot$,1.2]
%% point(B){10,10}[$\odot$,1.2]
%% point(C){60,20}[$\odot$,1.2]
%% point(D){perpendicular(A,BC)} ( 39.80769 , 15.96154 )
%% drawPoints(ABCD)
\put {$\odot$} at 35 40 %% A
\put {$\odot$} at 10 10 %% B
\put {$\odot$} at 60 20 %% C
\put {$\bullet$} at 39.80769 15.96154 %% D
%% drawLine(ABCA)
\plot 34.23178 39.07813 10.76822 10.92187 / %% AB
\plot 11.1767 10.23534 58.8233 19.76466 / %% BC
\plot 59.06296 20.74963 35.93704 39.25037 / %% CA
\setdashes
%% drawLine(AD)
\plot 35.23534 38.8233 39.80769 15.96154 / %% AD
\setsolid
%% drawRightangle(ADC,2.5)
\plot 42.25914 16.45183 41.76886 18.90328 /
\plot 39.3174 18.41299 41.76886 18.90328 /
%% text($A$){A,shift(-1,4)}
\put {$A$} at 34 44
%% text($B$){B,shift(-4,-2)}
\put {$B$} at 6 8
%% text($C$){C,shift(4,-1)}
\put {$C$} at 64 19
%% text($D$){D,shift(1,-4)}
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\put {$D$} at 40.80769 11.96154
%% showLength(AD) 24.51452
%% showLength(BC) 50.9902
%% showArea(ABC) 625.0001
\endpicture

8. Arrows

Arrows can be drawn in all possible orientations, willstretch between points,
and arrowheads are readily customised using themathsPIC setArrowshape
command (see also Salomon, 1992). Curved arrows are drawn using the
drawAngleArrow command, which takes parameters for the angle, radius of
arc, direction, and whether the angle is internal or external (see Figures 3
and 4).

%% arrow1.m (Figure 3)
pictex{\beginpicture}
paper{units(mm),xrange(5,45),yrange(5,45)}
point(A){30,30}
point(P){10,10}
point(B){30,10}
drawPoints(APB)
drawLine(APBA)
text($A$){A,shift(1,5)}
text($B$){B,shift(5,0)}
text($P$){P,shift(-5,0)}
drawAngleArrow{angle(BPA),radius(11),anticlockwise, internal}
text($\psi$){P,polar(7,22.5 deg)}
drawRightangle(ABP,2.5)
pictex{\endpicture}
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Figure 3:

Arrows are also used to link elements in a diagram, as shown inFigure 4.
The right-hand diagram uses thedrawArrow command; the small gap between
the arrows and the letters P; Q; R; T being due to the 5 unit line-free radius
associated with these points (seearrow2.m). The arrows are easily `stretched'
to accommodate their labels simply by adjusting the separation of the nodes
in the polar( r , � ) commands (cf. Feruglio, 1994).

%% arrow2.m (Figure 4)
pictex{\beginpicture}
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paper{units(mm),xrange(10,110),yrange(0,45)}
%%----------Left-hand diagram--------------
point(N){15,20}
point(S){N,shift(20,0)}
text(\framebox{$N$}){N,shift(0,-2.5)}
text(\framebox{$S$}){S,shift(0,-2.5)}
point(Z){midpoint(NS)}
drawAngleArrow{angle(NZS),radius(NZ),clockwise,inte rnal}
point(N1){N,shift(2,1)}
point(S1){S,shift(-2,1)}
point(Z1){Z,shift(0,-3)}
drawAngleArrow{angle(N1Z1S1),radius(N1Z1),clockwise ,internal}
point(N2){N1,shift(2,-0.5)}
point(S2){S1,shift(-2,-0.5)}
point(Z2){Z,shift(0,-10)}
drawAngleArrow{angle(N2Z2S2),radius(N2Z2),clockwise ,internal}
%%----------Right-hand diagram----------
point(P){60,10}[$P$,5]
point(Q){P,polar(30,90 deg)}[$Q$,5]
point(R){Q,polar(40,0 deg)}[$R$,5]
point(T){P,polar(30,0 deg)}[$T$,5]
drawPoints(PQRT)
drawArrows(PQ,QR,PT,TR,PR)
point(P1){midpoint(PQ)}
text($p_1$){P1,shift(3,0)}
point(P2){midpoint(PT)}
text($p_2$){P2,shift(0,-3)}
point(P3){midpoint(PR)}
text($p_3$){P3,shift(2,-2)}
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point(T1){midpoint(TR)}
text($t$){T1,shift(3,0)}
point(Q1){midpoint(QR)}
%% use a macro for the label
latex{\newcommand{\q}{$q \star q \star q \star q \star q$}}
text(\q){Q1,shift(-1,3)}
pictex{\endpicture}

9. Circles

mathsPIC allows the point-symbol to be designated as a circle using the
optional [circle,r] to the point command, which then allows the circles
not only to have a line-free zone, but also to be drawn using the drawPoints
command as shown in Figure 5. This greatly simpli�es the drawing of directed
graphs, trees and equivalent structures.
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%% points4.m (Figure 5)
pictex{\beginpicture}
paper{units(mm),xrange(0,65),yrange(0,55)}
point(A){30,10}[circle,8]
point(B1){A,shift(-10,30)}[circle,15] %% big circle
point(B2){A,polar(30,20 deg)}[circle,5]
point(Z){A,polar(45,50 deg)}[circle,7]
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drawPoints(AB1B2Z)
drawLines(AB1,AB2,B1B2,B1Z,ZB2)
pictex{\setdashes}
drawLine(AZ)
text($A$){A}
%% use a macro for the maths
latex{\newcommand{\BB}{$$\sum_{p\ge0}\Delta_{jp}z^{ (p+1)}$$}%}
text(\vbox{\BB}){B1,shift(0,-2)}
text($B_2$){B2}
text($Z$){Z}
pictex{\endpicture}

Points on circles (and their labels) are most easily de�ned and positioned
using the polar parameter, as shown in themathsPIC�le for Figure 6. Note
the use of thevariable command to de�ne the radius r2.

%% circle.m (Figure 6)
pictex{\beginpicture}
paper{units(mm),xrange(0,55),yrange(0,55)}
point(C){30,30}[$\odot$,1.2]
variable(r2){20} % radius
drawCircle(C,r2) %% center C
point(P){C,polar(r2,250 deg)}
point(Q){C,polar(r2,120 deg)}
point(R){C,polar(r2,-30 deg)}
drawPoints(CPQR)
drawLines(PCRQP)
showAngle(PQR) % alpha
showAngle(PCR) % beta
text($P$){P,polar(5,30 deg)}
text($Q$){Q,polar(5,160 deg)}
text($R$){R,polar(5,-30 deg)}
drawAngleArrow{angle(PCR),radius(8),anticlockwise,i nternal}
text($\beta$){C,polar(5,285 deg)}
drawAngleArrow{angle(PQR),radius(12),anticlockwise, internal}
text($\alpha$){Q,polar(8,-65 deg)}
pictex{\endpicture}
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Figure 6:

Note that the returned values in the output �le from the showAngle com-
mands (see below) for Figure 6 indicate that� is twice � as expected.

%% showAngle(PQR) 40 degrees / radians 0.6981316 % alpha



MathsPIC 45

%% showAngle(PCR) 79.99999 degrees / radians 1.396263 % beta

mathsPIC o�ers a range of circle commands (drawIncircle ,
drawCircumcircle , drawExcircle ) speci�cally for geometry diagrams
(cf. Cameron, 1992), as shown in Figure 7. This example starts with the
triangle ABC , and later points D and E are constructed in order to extend
lines AC and AB .

%% incircle.m (Figure 7)
pictex{\beginpicture}
paper{units(mm),xrange(0,70),yrange(25,70)}
point(A){10,40}
point(B){30,35}
point(C){40,55}
drawPoints(ABC)
drawTriangle(ABC)
drawCircumcircle(ABC)
drawIncircle(ABC)
%% extend AC and AB
point(D){pointOnLine(AC,50)}
point(E){pointOnLine(AB,50)}
drawLines(CD,BE)
drawExcircle(ABC,BC)
text($A$){A,shift(-3,-4)}
text($B$){B,shift(0,-5)}
text($C$){C,shift(2,5)}
point(P1){circumcircleCenter(ABC)}[$\odot$,1.2]
point(P2){incircleCenter(ABC)}[$\odot$,1.2]
point(P3){excircleCenter(ABC,BC)}[$\odot$,1.2]
drawPoints(P1P2P3)
pictex{\setdashes}
drawLine(P1P2P3P1)
pictex{\endpicture}
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Figure 7:

10. Functionally connected diagrams

When constructing diagrams it is often useful to write the mathsPIC�le in
such a way that new points are related to earlier points, since the structure of
the diagram is then maintained even when points are moved. This is demon-
strated in Figure 8, where the mathsPICcode for the two diagrams di�ers only
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in the angle of the line AB (left diagram, 60 degrees; right diagram, 5 degrees)
as de�ned in the point(B){...} command as follows.

| Left-hand diagram: point(B){A,polar(45,60 deg)}

| Right-hand diagram: point(B){A,polar(45,5 deg)}
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Figure 8: The mathsPICcode for the two diagrams di�ers only in the angle of
the line AB as de�ned in the point(B){...} command (seedynamic.m).

%% dynamic.m (Figure 8)
pictex{\beginpicture}
paper{units(mm),xrange(5,120),yrange(0,45)}
%% left-hand diagram
point(A){15,5}
point(P){A,shift(10,30)}
point(B){A,polar(45,60 deg)}
point(Q){perpendicular(P,AB)}
drawRightangle(PQA,2)
drawPoints(ABPQ)
drawLine(ABPQ)
drawIncircle(PQB)
text($A$){A,shift(-5, 0)}
text($B$){B,shift(5, 0)}
text($P$){P,shift(-5, 0)}
point(S){pointOnLine(QP,-5)}
text($Q$){S}
%% now draw vertical line and angle
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point(N){A,shift(0,12)}
pictex{\setdashes}
drawLine(AN)
pictex{\setsolid}
drawAngleArrow{angle(NAB),radius(7),clockwise,inter nal}
pictex{\endpicture}

11. Inputting �les and recursion

mathsPICallows the recursive input of blocks of commands as �les, using
the inputfile command to input �les containing mathsPIC commands. In
practice, this facility is equivalent to a `DO-LOOP' in a pro gram. For example,
the �le myfile.dat would be input six times sequentially using the command
inputfile(myfile.dat)[6] .
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Figure 9:

Figure 9 was produced by the following code (spiral.m ), which inputs
a small �le of mathsPIC code (spiral.dat ) recursively 30 times using the
inputfile(spiral.dat)[30] command. Note the use of thevariable* and
point* commands to re-allocate variables and points recursively,as well as the
use of theadvance term.

%% spiral.m
pictex{\beginpicture}
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paper{units(mm), xrange(0,60), yrange(0,60)}
point(C){30,30} % circle center
drawcircle(C,25)
variable(a){315} % angle deg
variable(r){20} % radius of spiral
variable(s){5} % square, semi-diagonal
point(T){C,polar(r,330 deg)}
inputfile(spiral.dat)[30]
pictex{\endpicture}

%% spiral.dat
variable*(r){r,advance(-0.5)} % let r=r-0.5
variable*(a){a,advance(15)} % let a=a+15 deg
point*(P){C,polar(r,a deg)}
drawpoint(P)
drawline(TP)
point*(T){P} % let T=P
%% make a square centered on P
point*(Q1){P,polar(s,0)}
point*(Q2){P,polar(s,90)}
point*(Q3){P,polar(s,180)}
point*(Q4){P,polar(s,270)}
drawline(Q1Q2Q3Q4Q1)

Data-�les which do not contain mathsPICcommands can be input using
the inputfile* command. This command inputs �les verbatim, and so can
be used for inputting �les containing points for plotting cu rves and PICTEX
commands.

12. Conclusion

mathsPIC facilitates the drawing of PICTEX diagrams mainly because it
provides an environment for manipulating named points, andmakes it easy for
points to be de�ned in terms of other points. Geometry diagrams can therefore
be constructed in an intuitive way, much as one might with a compass and
ruler; for example, constructing a point at a certain position simply to allow
some other point to be constructed, perhaps to draw a line to.In other words,
mathsPICo�ers the freedom to create `hidden' points having a sort of sca�olding
function. In particular, this facility allows diagrams to b e constructed in such
a way that they remain functionally connected even when points are moved.
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Note that mathsPICcan also be viewed as a handy tool for exploring elemen-
tary geometry since itsshowcommands return the values of various parameters;
for example, angles, the distance between points, coordinates of derived points,
areas of triangles etc. A detailed 37-page manual onmathsPICis available at
CTAN/graphics/pictex/mathspic/ .

Finally, I would like to thank Apostolos Syropoulos and Bob Schumacher
for beta-testing this program, and for their many ideas and suggestions.
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Creating device independent PostScript
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TEX and fonts TEX is a program with a heritage. When it was �rst written
computer typesetting was in it's infancy. There were no highquality, publicly
A available fonts which it could use. To overcome this problem Knuth wrote
METAFONT [3]. This allows the user to create their own fonts by describing
them with a fairly simple computer language. Knuth himself designed the com-
puter modern families of fonts with METAFONTand since then a wide range
of other metafonts have been created for scripts as varied asDevan�agar�� and
Klingon.

Since that time many other font formats have been invented. These may
be broadly classi�ed into `bitmap' and `vector' formats (see �gure 10). Type 1
and Type 3 fonts are PostScript fonts developed by Adobe. Type 3 fonts may
contain arbitrary PostScript commands, whereas Type 1 fonts can only describe
the outlines of characters. Truetype is another outline font format developed
by Apple Computers. The .pk and .gf formats are generated byMETAFONT1

and the .bdf and .fon formats are mainly used for on-screen fonts.

Why so many formats!? This plethora of formats can be annoying,
`How do I convert. . . ' is probably the most frequently asked question on
comp.text.fonts . Each manufacturer made their own format, often the details
of these formats were kept secret. Adobe encrypted their fonts in an attempt
to prevent unauthorized sharing of their fonts. Only with th e publication of the
Black Book [1] did they allow others to make Type 1 fonts. It would be nice if
there was one international standard for vector fonts and another for bitmaps,
but despite encouraging moves, such as the development of OpenType fonts,2

for the moment we have to rely on conversion programs.

1 Actually each .pk �le is a compressed .gf �le generated by gftopk .
2 OpenType is a format which aims to be compatible with both Typ e 1 and Truetype



52 J. Kil�ger

Type 1
TrueType .gf

.pk

.bdf

.fon

�
�

�
�

�
�

�
�

�
��
@

@
@

@
@

@
@

@
@

@@�
�

�
�

�
�

�
�

�
��
@

@
@

@
@

@
@

@
@

@@ �
�

�
�

�
�

�
�

�
��
@

@
@

@
@

@
@

@
@

@@�
�

�
�

�
�

�
�

�
��
@

@
@

@
@

@
@

@
@

@@

�
�

��
@

@
@@�

�
� �
@

@
@@

Type 3

Vector Bitmap

METAFONT

Outline

Figure 10: Bitmap and Vector font formats

Easy and hard conversions Converting any font format to a bitmap is
usually a simple task. Converting between outline formats is harder, functions
used to de�ne the outlines di�er between formats, and it may become necessary
to approximate the outline. This is what ttf2pt1 does. Conversion from a bitmap
to a vector format requires the font to be traced, either by hand or by computer.
Hand tracing usually produces good results, computer tracing can be very good,
or can be very poor. As Type 3 fonts can contain any postscriptcommand,
direct conversion to an outline format is probably impossible. Often the most
cost-e�ective way of making an outline font from a Type 3 font is to trace a
high resolution bitmap.

TEX itself is not bound to any font format, it does not need to know about
the shapes of the glyphs in a font, only their dimensions. This information is
stored in a separate �le, a .tfm �le. It is only when the device driver (such as
dvipsor xdvi) is used that the actual fonts loaded.

As the fonts generated byMETAFONT are bitmaps the cannot be scaled,
or printed at a di�erent resolution to that for which they wer e designed. This
creates problems when one wants to share documents created by TEX electron-
icly.
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In defence of bitmaps Eventually nearly all fonts are converted into
bitmaps. Even native PostScript printers will internally c onvert fonts to a pat-
tern of dots when printing. This process is known asrasterization. At low
resolutions a hand crafted bitmap font will be far superior than an automati-
cally rasterized font. Both Type 1 and TrueType fonts allow the font designer
to give hints to the rasterizing program about where to place dots at low reso-
lution. METAFONThas it's own system in which the rasterizing can be tuned to
a particular output device. The bitmaps generated by METAFONTwill usually
be superior to those generated by your printer. And if resolution independence
is not important this is how you will get the best output.

Bitmap fonts can also be generated from a variety of other sources, most
notably from TrueType fonts by ttf2pk

Using resolution independent fonts Very often one wishes to gener-
ate resolution independent postscript. To do this one need to use scalable
PostScript fonts. There are a number of options:

| Use fonts such as Times-Helvetica-Courier throughout you r document.
These are standard PostScript fonts which are available on all PostScript
printers. However this restricts you to a particular system of font families.

| Use Type 1 versions of Computer Modern. Several people haveconverted
the Computer Modern fonts to Type 1, either analytically or by tracing
the bitmaps generated byMETAFONT.

| Buy a font family. One can purchase high quality fonts from s everal
suppliers|if one is willing to pay the high prices demanded.

| Convert a metafont to PostScript. There are two programs wh ich attempt
to do this, MetaFog[2] and mf2pt3 [4]. Both make use ofMETAPOSTto
make the initial conversion to PostScript.

MetaFogis a commercial program that (its maker claims) can produce qual-
ity Type 1 fonts from METAFONT sources. This is a hard (in fact insoluble)
problem. The conversion is, by necessity, approximate. However the fonts pro-
duced in this way are high quality, visually identical to the output of META-
FONT and can be used in PDF and by ATM.

On the other hand mf2pt3 attempts nothing so hard. It produces a Type 3
font, which is scalable, and resolution independent. Figure 12 shows the results
of conversion of theMETAFONTsource to a bitmap at 360dpi, to Type 1 by
tracing, and to scalable Type 3.

One problem with mf2pt3 at the moment are the large PostScript �les it gen-
erates. Each font will add about 300kB to the size of the PostScript �le. Some
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Figure 12: The Computer Modern `a'. On the left as a scaled bitmap, in the
centre the BlueSky Type 1 conversion, on the right themf2pt3 conversion.
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form of compression or partial downloading is required to make the PostScript
a reasonable size.
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Abstract

In this article we show how one can enhance his/her TEX installa-
tion with either Greek TrueType or Greek Type 1 fonts. The rea der is
provided with all information needed to use these \new" font s with the
greek option of the babel package. This includes the generation of Font
De�nition �les, virtual fonts, etc.

1. GrammatoseirècType 1

H egkatˆstash twn grammatoseir¸n aut¸n gÐnetai qrhsimopoi̧ ntac ton mh-
qanismì twn en dunˆmei grammatoseir¸n (virtual fonts ).

Ac upojèsoume ìti èqoume th grammatoseirˆ sto arqeÐofont.pfb kai to ar-
qeÐofont.afm pou perièqei tic metrikèc (tic diastˆseic) twn qarakt rwn. Ja
perigrˆyoume analutikˆ kai me kˆpoiec diorj¸seic th diadik asÐa pou perigrˆfe-
tai sto [1]. An aplˆ mac endiafèrei mìno h agglik  gl¸ssa ta pr ˆgmata eÐnai
aplˆ. EkteloÔme tic akìloujec entolèc:

afm2tfm font.afm -v font7t font7a >> psfonts.map
vptovf font7t font7t.vf font7t.tfm



58 Ap. Surìpouloc kai Ant. TsolomÔthc

To font7a pou bˆlame sthn pr¸th entol  eÐnai aplˆ èna yeud¸numo (alias) tou
arqeÐoufont.pfb. An doÔme to arqeÐopsfonts.map ja perièqei mÐa gramm  thc
morf c:

font7a FontName

ìpou to FontName eÐnai to eswterikì ìnoma thc grammatoseirˆc, p.q.,
AvantGarde-Book. Metabˆloume to arqeÐopsfonts.mapkatˆllhla:

font7a FontName <font.pfb

Dhlad  kajodhgoÔme ton odhgì dvips ìti ìtan to TEX zhtˆei thn grammatoseirˆ
font7a, na sumperilambˆnei sto telikì arqeÐoPostScript to arqeÐofont.pfb. Ja
mporoÔsame na qrhsimopoi soume kateujeÐan to ìnomafont antÐ toufont7a pou
qrhsimopoi same sto teleutaÐo ìrisma thc pr¸thc entol c al lˆ ìpwc ja doÔme
parakˆtw autì dhmiourgeÐ probl mata afoÔ eÐnai dunatìn apìènapfb arqeÐo
na parˆgoume grammatoseirèc me diaforetikˆ qarakthristik̂ (ìpwc keklimènh
graf , pezokefalaÐa, k.lp.); opìte kai allˆzoume to ìnoma font7a se, p.q.,
fonto7a gia thn keklimènh graf , en¸ trofodotoÔme autì to yeud¸numo me to
Ðdio arqeÐo grammatoseirˆc, tofont.pfb.

Epiplèon dhmiourgoÔme èna arqeÐo me ìnomaFontmap sto opoÐo prosjètoume
thn parakˆtw arˆda:

/FontName (font.pfb) ;%

T¸ra èqoume ìla ta aparaÐthta arqeÐa gia na qrhsimopoi soume th gramma-
toseirˆ me to plain TEX. Gia na qrhsimopoihjeÐ me toLATEX ja prèpei na dh-
miourg soume touc katˆllhlouc pÐnakec pou ja epitrèpoun sto NFSS (blèpe
[1, 2, 3, 4]) ¸ste na dialègei swstˆ mègejoc kai morf . Gia na t o petÔqoume
autì dhmiourgoÔme èna arqeÐo orismoÔ grammatoseirˆc me ìnomaOT1xxx.fd ,
ìpou to xxx eÐnai jèma dik c mac epilog c. To arqeÐo autì ja prèpei na perièqei
toulˆqiston ta ex c:

\DeclareFontFamily{OT1}{xxx}{}
\DeclareFontShape{OT1}{xxx}{m}{n}{<-> font7t}{}
\endinput

(EÐnai sqedìn pˆnta aparaÐthto na upˆrqoun kai orismoÐ antikatˆstashc gram-
matoseirˆc, allˆ gia lìgouc aplìthtac paraleÐpoume to skèl oc autì.) 'Etsi an
jèloume na kalèsoume topikˆ s� èna arqeÐoLATEX 2" pou etoimˆzoume aut  thn
grammatoseirˆ, prèpei na orÐsoume mÐa entol  pou ja kaleÐ thn grammatoseirˆ.
Gia parˆdeigma bˆzontac ston prìlogo tou arqeÐou thn entol  :
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\newcommand{\myfont}[1]{\usefont{OT1}{xxx}{m}{n} #1\ relax}

en¸ sto arqeÐo mac ìtan jèloume na kalèsoume aut  th grammatoseirˆ, aplˆ
dhl¸noume:

\myfont{This is test}

Enallaktikˆ an jèloume ìlo to keÐmenì mac na stoiqeiojethje Ð me aut  th
grammatoseirˆ antÐ gia ta parapˆnw grˆfoume ston prìlogo to u arqeÐou mac
thn entol 

\renewcommand{\rmdefault}{xxx}

'Omwc me autì ton trìpo èqoume sth diˆjes  mac qarakt rec pou arkoÔn mìno
gia agglikì keÐmeno. Qarakt rec ìpwc oi �, � , k.lp., pou apaitoÔntai gia ˆllec
latinogeneÐc gl¸ssec den eÐnai diajèsimoi. An kaneÐc jèleina èqei prìsbash kai
se autoÔc touc qarakt rec (eˆn autoÐ eÐnai diajèsimoi stofont.pfb) ja prèpei
ektìc tou na bˆlei ston prìlogo arqeÐou LATEX 2" pou dhmiourgeÐ thn entol 

\usepackage[T1]{fontenc}

na parˆgei en dunˆmei grammatoseirèc pou perièqoun plhroforÐec gia th jèsh
twn qarakt rwn sth grammatoseirˆ font.pfb. Autì alli¸c lègetai anakwdi-
kopoÐhsh. Kˆje sÔgqronh egkatˆstash tou TEX perièqei to arqeÐoEC.enc.
Antigrˆfoume autì to arqeÐo ston katˆlogo pou ergazìmaste k ai ekteloÔme
tic entolèc:

afm2tfm font.afm -T EC.enc -v font8t font8a >> psfonts.map
vptovf font8t font8t.vf font8t.tfm

AnoÐgoume to arqeÐopsfonts.map. Ja parièqei mÐa akìma arˆda:

font8a FontName " EC ReEncodeFont " <EC.enc

Thn opoÐa tropopoioÔme se

font8a FontName " EC.enc ReEncodeFont " <EC.enc <font.pfb
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To arqeÐoFontmap den qreiˆzetai parapèra tropopoÐhsh. Ed¸ eÐnai saf c h
anˆgkh na èqoume ta diaforetikˆ onìmata font7a kai font8a, afoÔ alli¸c den
ja mporoÔse o odhgìcdvips pou diabˆzei to arqeÐopsfonts.mapna apofasÐsei
an ja anakwdikopoi sei th grammatoseirˆ   ìqi.

Apì pleurˆc grammatoseirˆc eÐmaste ètoimoi kai gia thn kwdikopoÐhshT1
allˆ qreiˆzetai bèbaia kai èna arqeÐo orismoÔ grammatoseirˆc pou t¸ra ja
prèpei na lègetai T1xxx.fd . Autì to arqeÐo ja prèpei na perilambˆnei ta ex c:

\DeclareFontFamily{T1}{xxx}{}
\DeclareFontShape{T1}{xxx}{m}{n}{<-> font8t}{}
\endinput

Aut  h diadikasÐa kalÔptei pl rwc tic perissìterec grammat oseirèc pou dianè-
moun diˆforec etaireÐec. Ja doÔme amèswc t¸ra pwc na ftiˆxoume parallagèc
miˆc grammatoseirˆc apì to font.pfb ìpwc kelkimènh graf , kapitalˆkia, k.ˆ.

An anazht sei kaneÐc se mÐa sÔgqronh egkatˆstash touTEX th grammato-
seirˆ Bookman ja deÐ ìti upˆrqoun mìno 4 arqeÐa (taubkd8a.pfb, ubkdi8a.pfb,
ubkl8a.pfb, ubkli8a.pfb). Par� ìla autˆ douleÔoun swstˆ oi entolèc

\normalfont, \itshape, \slshape, \bfseries, \bfseries\i tshape,
\bfseries\scshape, \scshape

dhlad  7 diaforetikèc seirèc/morfèc. Autì epitugqˆnetai p arˆgwntac tic ke-
klimènec (slanted) kai ta kapitalˆkia ( SmallCaps) teqnhtˆ. Ja parousiˆsoume
th diadikasÐa gia tofont.pfb kai th kwdikopoÐhshOT1 (gia th kwdikopoÐhsh
T1 ta prˆgmata eÐnai anˆloga).

Gia na pˆroume keklimènh grammatoseirˆ ekteloÔme tic entolèc:

afm2tfm font.afm -s 0.167 -v fonto7t fonto7a >> psfonts.map
vptovf fonto7t fonto7t.vf fonto7t.tfm

en¸ prosjètoume sto tèloc thc nèac arˆdac tou psfonts.map to gnwstì
<font.pfb (to Fontmap pˆli den jèlei kamÐa tropopoÐhsh). H parˆmetroc 0.167
eÐnai h klÐsh pou zhtˆme gia thn keklimènh morf . En¸ eÐnai h sun jhc tim 
tÐpota den mac empodÐzei na qrhsimopoi soume opoiod pote ˆllo arijmì sto diˆ-
sthma (� 1; 1). An dialèxoume arnhtik  tim  h grammatoseirˆ ja èqei klÐsh sta
aristerˆ ! Bèbaia sto arqeÐo OT1xxx.fd ja prèpei na prosjèsoume th gramm 

\DeclareFontShape{OT1}{xxx}{m}{sl}{<-> fonto7t}{}
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Tèloc an sto LATEX 2" arqeÐo mac èqoume dhl¸sei

\renewcommand{\rmdefault}{xxx}

tìte h sun jhc entol  gia allag  se keklimènh graf  ja doulèy ei swstˆ.

Anˆlogh eÐnai h diadikasÐa gia kapitalˆkia me lÐgec tropopoi seic. Oi ento-
lèc eÐnai:

afm2tfm font.afm -V fontc7t fontc7a >> psfonts.map
vptovf fontc7t fontc7t.vf fontc7t.tfm

Prosèxte ìti sthn pr¸th entol  ˆllaxe to -v se -V. Prosjètoume to <font.pfb
sth nèa arˆda tou psfonts.map af noume to Fontmapwc èqei kai prosjètoume
sto OT1xxx.fd th gramm :

\DeclareFontShape{OT1}{xxx}{m}{sc}{<-> fontc7t}{}

Upˆrqei akìma mÐa endiafèrousa parallag . Aut  eÐnai h parm̂etroc -e
sto prìgramma afm2tfm gia thn paragwg  twn legomènwn {peplatusmènwn}
(extended) kai {ekleptusmènwn} (condensed) grammatoseir¸n. San parˆdeigma
dÐnoume tic dÔo entolèc:

afm2tfm font.afm -e 1.2 -v fonte7t fonte7a >> psfonts.map
vptovf fonte7t fonte7t.vf fonte7t.tfm

Autì parˆgei arqeÐa gia thn qr sh thc grammatoseirˆc peplat usmènhc katˆ
ton parˆgonta 1,2. Parˆmetroc mikrìterh tou 1 parˆgei mikrì terou plˆtouc
(ekleptusmènh) grammatoseirˆ.

KleÐnoume autì to kefˆlaio me to na poÔme ìti an jèloume na egkatast -
soume thn grammatoseirˆ stoLATEX 2" se mìnimh bˆsh aplˆ metafèroume ìla
ta arqeÐa pou èqoun paraqjeÐ katˆ thn diadikasÐa aut  (ektìctwn .vpl ) sto
dèntro tou TEX. Bˆzoume ta .pfb se upokatˆlogo tou texmf/fonts/type1/
ta .vf se upokatˆlogo tou texmf/fonts/vf/ , ta .tfm se upokatˆlogo
tou texmf/fonts/tfm/ kai ta .fd sto texmf/tex/generic/babel/ . Tè-
loc, antigrˆfoume to perieqìmeno tou Fontmap sto arqeÐoFontmap tou su-
st matoc (sun jwc sto ghostscript/version/Fontmap ) kai to perieqìmeno
tou psfonts.map sto arqeÐo psfonts.map tou sust matoc (sun jwc sto
texmf/dvips/base/psfonts.map ) kai h egkatˆstash eÐnai pl rhc (ta arqeÐa
.vpl den qreiˆzontai pia kai mporoÔn na diagrafoÔn).

Ta prˆgmata eÐnai lÐgo diaforetikˆ ìtan kaneÐc jèlei na doulèyei me ellh-
nikˆ. Perigrˆfoume th mèjodo sthn epìmenh enìthta.
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1.1. Ellhnikèc Type 1 Grammatoseirèc

Gia na doulèyoume me mÐa ellhnik  grammatoseirˆ prèpei pr¸ta ap� ìla to
arqeÐo thc grammatoseirˆc na perièqei touc ellhnikoÔc qarakt rec stic swstèc
jèseic. An èqoume kˆnei tic enèrgeiec pou perigrˆfontai sthn prohgoÔmenh enì-
thta gia to agglikì mèroc thc grammatoseirˆc kai th kwdikopo Ðhsh T1 (me th
bo jeia tou arqeÐouEC.enc) tìte eÐnai eÔkolo na elègxoume kˆti tètoio. Aplˆ
trèqoume thn entol 

tex testfont

kai sthn protrop  tou TEX dÐnoume to ìnoma tou arqeÐou dhlad  tofont8a .
'Etsi ja paraqjeÐ to arqeÐo testfont.dvi . An anoÐxoume autì to arqeÐo me
èna prìgramma ìpwc to xdvi ja doÔme ènan pÐnaka thc grammatoseirˆc. An
perièqontai se autìn oi perissìteroi ellhnikoÐ qarakt rec tìte mporoÔme na
proqwr soume me th mèjodo A (dec parakˆtw). Autì pou mìlic perigrˆyame
èqei nìhma (se sqèsh me toEC.enc) giatÐ oi {swstèc} jèseic gia ta ellhnikˆ
grˆmmata katalambˆnoun tic jèseic twn epiplèon qarakt rwn gia tic en gènei
latinogeneÐc gl¸ssec. 'Ara an h grammatoseirˆ mac èqei ellhnikˆ se swstèc
jèseic ja prèpei na emfanistoÔn ston pÐnaka toufont8a .

An autì den sumbeÐ, eÐte h grammatoseirˆ mac den perièqei ellhnikˆ eÐte
ta perièqei se ˆllec jèseic (mporeÐ na eÐnaiUnicode grammatoseirˆ) opìte ja
akolouj soume th mèjodo B.

H diaforˆ anˆmesa stic dÔo mejìdouc eÐnai to arqeÐo.enc pou qrhsi-
mopoioÔme kˆje forˆ kai praktikˆ den diafèrei apì thn doulei ˆ pou kˆ-
name me toEC.enc. Ta arqeÐaTeXLGREncoding.encgia th mèjodo A kai
TeXLGRUEncoding.encgia th mèjodo B analambˆnoun na lÔsoun to prìblhma
tou tonismoÔ katagrˆfontac sto arqeÐo twn en dunˆmei grammatoseir¸n ta apai-
toÔmena pollaplˆ stoiqeÐa (ligatures). Parapˆnw douleiˆ qreiˆzetai mìno gia
thn teqnht  dhmiourgÐa pezokefalaÐwn miˆ kai to kefalaÐo antÐstoiqo twn sv
kai c ja prèpei na eÐnai kai stic dÔo peript¸seic to S en¸ anˆlogo prìblhma
upˆrqei kai me to q. Prin proqwr soume sthn analutik  parous Ðash twn dÔo
mejìdwn, axÐzei na shmeiwjeÐ ìti ta dÔo arqeÐa prèpei na topojethjoÔn ston
katˆlogo texmf/dvips/base/ tou dèndrou thc ulopoÐhshc touTEX.

Mèjodoc A (Ta ellhnikˆ emfanÐsthkan ston pÐnaka toufont8a)

Me th bo jeia tou arqeÐou TeXLGREncoding.encpou dianeÐmetai mazÐ me to
pakèto TeXgreek ekteloÔme tic entolèc:

afm2tfm font.afm -T TeXLGREncoding.enc -v gfont7t \



Nèec grammatoseirèc kaiLATEX2e 63

gfont7a >> psfonts.map
vptovf gfont7t gfont7t.vf gfont7t.tfm

(To sÔmbolo\ shmaÐnei aplˆ ìti h entol  de qwrˆei se mÐa gramm  kai ètsi thn
grˆfoume se dÔo.) Bˆlame to grˆmmag prin apì to ìnoma twn arqeÐwn gia na
dhl¸soume aplˆ ìti prìkeite gia ellhnik  grammatoseirˆ (to arqeÐo pou perièqei
th grammatoseirˆ paramènei tofont.pfb ). TropopoioÔme katˆllhla to arqeÐo
psfonts.map prosjètontac katˆ ta gnwstˆ sth nèa tou arˆda to <font.pfb ,
en¸ kai pˆli to arqeÐo Fontmapden jèlei kamÐa tropopoÐhsh. Tèloc ftiˆqnoume
to arqeÐo orismoÔ grammatoseirˆc me ìnomalgrxxx.fd kai perieqìmeno to:

\DeclareFontShape{LGR}{xxx}{m}{n}{<-> gfont7t}{}

(prosèxte to LGR sto arqeÐo na eÐnai grammèno mekefalaÐa.) Pˆli upˆrqoun
dÔo trìpoi gia qr sh thc grammatoseirˆc. An jèloume topik  q r sh sto arqeÐo
mac grˆfoume ston prìlogo tou k¸dikˆ mac ta ex c:

\documentclass{article}
\usepackage[greek]{babel}
\usepackage[iso-8859-7]{inputenc}
\newcommand{\myfont}[1]{\usefont{LGR}{xxx}{m}{n} #1\ relax}

kai sto s¸ma tou arqeÐou mac grˆfoume ellhnikˆ me aut  thn grammatoseirˆ
me thn entol  \myfont .

Gia olik  allag  ¸ste ta ellhnikˆ kai ta agglikˆ na parˆgontai me to
font.pfb grˆfoume:

\documentclass{article}
\usepackage[greek]{babel}
\usepackage[iso-8859-7]{inputenc}
\renewcommand{\rmdefault}{xxx}

Mèjodoc B (Ta ellhnikˆ den emfanÐsthkan ston pÐnaka toufont8a allˆ
eÐmaste sÐgouroi ìti h grammatoseirˆ mac perièqei ellhnikoÔc qarakt rec)

Kˆnoume akrib¸c thn Ðdia diadikasÐa me pio prin allˆ t¸ra qrhsimopoioÔme
to arqeÐoTeXLGRUEncoding.encantÐ touTeXLGREncoding.enc.

H paragwg  gurt c graf c gÐnetai me ton Ðdio trìpo pou ègine kai me ta
agglikˆ, dhlad  prosjètontac thn epilog  -s 0.167 sthn ektèlesh tou pro-
grˆmmatocafm2tfm. OmoÐwc gia tic peplatusmènec kai tic ekleptusmènec pa-
rallagèc.
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Ed¸ prèpei na kˆnoume dÔo parathr seic.

Parat rhsh 1. An h grammatoseirˆ mac proèrqetai   proorÐzetai apì/gia
ton kìsmo twn Windows thc etaireÐacMicrosoft eÐnai polÔ pijanì na prèpei na
kˆnoume mÐa allag  sto arqeÐoTeXLGREncoding.enc. Ja prèpei na allˆxei h
d lwsh /cent se /paragraph .

Parat rhsh 2. Gia na eÐnai efiktìc o tonismìc upˆrqei ènac mhqanismìc
pollapl¸n stoiqeÐwn ( ligatures) pou orÐzontai sto arqeÐoTeXLGREncoding.enc
kai sto TeXLGRUEncoding.enc. Autèc tic dhl¸seic tic pernˆei to prìgramma
afm2tfm sto arqeÐofont7t.vpl kai me th seirˆ tou to vptovf sto sqetikì
arqeÐo.tfm . 'Eqei parathrhjeÐ ìti se merikèc peript¸seic to afm2tfm den ta
katafèrnei na grˆyei ta pollaplˆ stoiqeÐa sto arqeÐo .vpl . 'Etsi loipìn an
den douleÔei swstˆ o tonismìc anoÐgoume se ènan epexergast keimènou to
arqeÐo.vpl kai antikajistoÔme to { LIGTABLE} me to perieqìmeno tou arqeÐou
ligtable.vpl pou dianèmetai me to pakètoTeXgreek. Tèloc xanatrèqoume to
prìgrammavptovf .

1.2. PezokefalaÐa Graf 

Ed¸ h diadikasÐa eÐnai anˆlogh me th diadikasÐa gia ta agglikˆ. Dhlad 
dÐnoume tic entolèc:

afm2tfm font.afm -T TeXLGREncoding.enc -V gfontc7t \
gfontc7a >> psfonts.map
vptovf gfontc7t gfontc7t.vf gfontc7t.tfm

Shmei¸ste ìti se perÐptwsh pou qrhsimopoioÔme to diakìpth-e 1.25 se sun-
duasmì me ton-V, proseggÐzoume kalÔtera ta pragmatikˆ pezokefalaÐa. Upˆr-
qoun mìno dÔo diorj¸seic pou prèpei na gÐnoun sto arqeÐo.vpl prin ektelesteÐ
h deÔterh entol  vptovf . AnoÐgoume to arqeÐogfontc7t.vpl me ènan epexerga-
st  keimènou kaj¸c kai to arqeÐo gfont7t.vpl . Sto gfontc7t.vpl phgaÐnoume
sth jèsh pou grˆfei:

(CHARACTER q
(CHARWD R 496)
(CHARHT R 447)
(CHARDP R 208)
)
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ìpou bèbaia oi arijmoÐ 496, 447 kai 208 eÐnai (ed¸) endeiktikoÐ. Autèc tic gram-
mèc me touc arijmoÔc tic sb noume kai tic antikajistoÔme me tic grammèc pou
brÐskoume sto arqeÐogfont7t.vpl sth jèsh CHARACTER C Qpollaplasia-
smènouc me 0,8. Prin kleÐsei kai h teleutaÐa parènjesh touCHARACTER C q
parembˆlloume ta ex c:

(MAP
(SELECTFONT D 1)
(SETCHAR O 121)
)

ìpou o qarakt rac metˆ to SETCHAReÐnai to kefalaÐo agglikì o kai ìqi to
mhdèn. O parˆgontac 0,8 proèrqetai apì to ìti h smÐkrunsh pougÐnetai gia thn
paragwg  twn pezokefalaÐwn eÐnai sto 80%. Autì mporoÔme na to allˆxoume
an jèloume me thn parˆmetro-c:

afm2tfm font.afm -T TeXLGREncoding.enc -c 0.75 \
-V gfontc7t gfontc7t

Metˆ phgaÐnoume stogfontc7t.vpl sth jèsh

(CHARACTER C c
(CHARWD R 496)
(CHARHT R 447)
(CHARDP R 208)
)

kai allˆzoume tic grammèc me touc arijmoÔc stic grammèc me touc arijmoÔc apì
to arqeÐogfont7t.vpl sth jèsh CHARACTER C S, en¸ prin kleÐsei h teleutaÐa
parènjesh gia ton qarakt ra c parembˆlloume ta ex c:

(MAP
(SELECTFONT D 1)
(SETCHAR O 123)
)

T¸ra trèqoume to prìgramma vptovf kai metˆ thn katˆllhlh tropopoÐhsh
twn psfonts.map kai LGRxxx.fd mporoÔme na qrhsimopoi soume thn\sc . EÐnai
pijanì o qarakt rac Q na mhn emfanÐzetai sta kapitalˆkia me swst  apìstash
dexiˆ tou (dokimˆste th lèxh \sc Aqortagoc ). An sumbaÐnei autì mei¸ste thn
metablht  CHARWDsto arqeÐogfontc7t.vpl ston qarakt ra CHARACTER C q
kai xanadokimˆste.
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1.3. RujmÐseic apìstashc eidik¸n zeug¸n ( Kerning )

Pollèc forèc kˆpoioi qarakt rec lìgw thc gewmetrÐac touc gi a na faÐnetai
oti eÐnai se swst  apìstash metaxÔ touc prèpei na èrjoun pio kontˆ. Auto bè-
baia den shmaÐnei ìti ja prèpei na mei¸soume thn tim  thc metablht c CHARWD
giatÐ aut  ja epnreˆsei thn apìstash tou qarakt ra apì ìlouc touc ˆllouc
en¸ emeÐc jèloume na to kˆnoume gia sugkekrimènouc qarakt rec. Gia na gÐnei
antiliptì ti ennooÔme koitˆxte th lèxh

AVIATION
kai thn

AVIATION .

Lìgw thc gewmetrÐac twnA kai V to anjr¸pino mˆti ja touc  jele pio
kontˆ (ìpwc eÐnai sthn pr¸th forˆ) kai ìqi me thn sun jh apìst as  touc
(ìpwc emfanÐzontai thn deÔterh forˆ). Parˆdeigma sta ellhnika eÐnai h lèxh

PULH kai PULH .

To TEX •wc prìgramma stoiqeiojesÐac• mporeÐ autìmata na kˆnei tètoiec
rujmÐseic arkeÐ na èqoume enhmer¸sei ta arqeÐa twn grammatoseir¸n poiˆ eÐnai
ekeÐna ta zeÔgh twn opoÐwn h apìstash allˆzei otan emfanÐzontai diadoqikˆ kai
katˆ pìso jèloume na èrjoun pio kontˆ. Autì to teleutaÐo, dhl ad  to poso-
tikì prìblhma, eÐnai kˆti me to opoÐo kaneÐc prèpei na peirammatisteÐ giati èqei
na kˆnei kai me ton sqediasmì (thn gewmetrÐa) thc ekastote grammatoseirˆc.
Anafèroume ed¸ ìti gia ta ellhnikˆ kˆnoume tètoiec rujmÐsei c gia ta zeugˆria
AU, DU, LU, UA, UD, UL, 'AU, 'UA, 'UD, 'UL, Aß, ßA kai ßD.

Ed¸ ja perigrˆyoume to p¸c gÐnetai autì. AnoÐgoume to .vpl arqeÐo pou
proèkuye apì thn entol  afm2tfm kai phgaÐnoume sto tèloc touLIGTABLE kai
prÐn kleÐsei h teleutaÐa parènjesh autoÔ tou pÐnaka prosjètoume tic grammèc:

(LABEL C U)
(KRN C A R -64)
(KRN C D R -64)
(KRN C L R -64)
(STOP)

Ed¸ lème ìti ìtan o qarakt rac U akoloujeÐte apì A   D   L tìte o
deÔteroc qarakt rac ja prèpei na plhsiˆsei ton U kata 64 monˆ dec. Parathr -
ste oti h antistoiqÐa twn grammˆtwn sto LIGTABLE eÐnai aut  toubabel (dec
[3]). OmoÐwc kˆnoume epembˆseic gia ta upìloipa zeÔgh kai metˆ trèqoume to
prìgrammavptovf .
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Sta agglikˆ t¸ra tètoiec epembˆseic gÐnontai sun jwc gia ta zeÔghAV,
AW, AY, VA, WA, YA   kai alloÔ an krÐnetai aparaÐthto.

Parat rhsh. Shmei¸ste ed¸ ìti oi qarakt rec 'A, 'U kai ß den uparqoun
sthn antistoiqÐa tou babel giati parˆgontai me ton mhqanismì twn sundèsmwn.
'Etsi gia thn parapˆnw ergasÐa gia autoÔc touc qarakt rec qrhsimopoioÔme thn
oktadik  touc anaparˆstash. To 'A eÐnai o qarakt rac sth jès h 200 (jèsh tou
babel kaÐ ìqi tou font.pfb). To 'U sth jèsh 314 kai to ß sth jèsh 337 (trèxte
latex nfssfont.tex sto gfont7t kai tup¸ste to apotèlesma gia na deÐte ìlec tic
jèseic twn qarakt rwn (dec [4])). Mè bˆsh autì o parapˆnw mhq anismìc gia to
'A gÐnetai:

(LABEL O 200)
(KRN C L R -64)
(KRN C Y R -64)
(STOP)

2. GrammatoseirècTrueType

Gia tic grammatoseirèc autèc eÐte tic metatrèpoume seMETAFONT(dec [2])
eÐte tic metatrèpoume seType 1 me to prìgrammattf2pt1   se Type 3 me to
prìgramma ttf2pfa . To deÔtero èqei to pleonèkthma ìti parˆgei kai to .afm
arqeÐo. Kai ta dÔo progrˆmmata eÐnai diajèsima sto

http://www.netspace.net.au/~mheath/ttf2pt1/

KleÐnoume me thn parat rhsh ìti ìtan den èqoume to arqeÐo.afm en¸ èqoume
to .pfb mporoÔme na parˆgoume to.afm me to prìgrammagetafm kai thn entol 

getafm font.pfb | gsnd - > font.afm

'Eqei anaferjeÐ ìmwc ìti autì den douleÔei me kˆpoiec prìsfatec ekdìseic tou
ghostscript. Shmei¸ste ìti autìc eÐnai ousaistikˆ o lìgoc tou {peirˆzou me} to
arqeÐoFontmap.
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To LATEX kai ˆlloi keimenogrˆfoi

F¸thc Andritsìpouloc

Arqim douc 34
123 51 Aj na
e-mail: fandrit@telecom.ntua.gr

Abstract

The preperation of my thesis for the degree of Diploma in Elec trical
Engineering, lead me to adopt LATEX over common word processors. In
this short note I report what lead me to this decision and how I managed
to become an avarage LATEX user in less than a week.

'Oloi ìsoi èqoun asqolhjeÐ me upologistèc, apì touc programmatistèc mèqri
touc aploÔc qr stec, èqoun èrjei kˆpoia stigm  sthn anˆgkh n a grˆyoun èna
keÐmeno, eÐte autì eÐnai epÐshmo eÐte prìqeiro. MÐa merÐda twn qrhst¸n aut¸n
qrhsimopoioÔn touc upologistèc apokleistikˆ kai mìno gia t hn suggraf  kei-
mènwn. Katˆ thn perÐodo twn foithtik¸n mou qrìnwn  tan arket èc oi forèc pou
qreiˆsthka ki eg¸ na daktulograf sw keÐmena gia diˆforec er gasÐec pou mou
anateÐjontan apì th sqol  allˆ akìma kai gia proswpik  qr sh .

Thn Ôparxh tou LATEX thn èmaja prin apì trÐa perÐpou qrìnia apì ènan
eidikì tou eÐdouc ja èlega, qwrÐc ìmwc na to èqw qrhsimopoi sei potè. 'Etsi
eÐda tic dunatìthtèc tou kai entupwsiˆstika kurÐwc apì thn poiìthta tou apo-
telèsmatoc pou pareÐqe. Epeid  ìmwc den eÐnai èna peribˆllon WYSIWYG 1,
fantˆsthka pwc gia na grˆyei kaneÐc keÐmena stoLATEX  tan kˆti to troma-
ktikˆ dÔskolo allˆ tautìqrona kai polu qronobìro, (sugkrÐn ontac pˆnta me
WYSIWYG keimenogrˆfouc). H poiìthta pou èpairna apì ˆllouc keimeno grˆ-
fouc ìpwc gia parˆdeigma apì to Microsoft Word  tan kˆti to anektì allˆ ìqi
kai ikanopoihtikì.

'Otan xekÐnhsa na grˆfw thn diplwmatik  mou ergasÐa, daktulogrˆfhsa ta
arqikˆ mou keÐmena stoMicrosoft Word . 'Omwc apì thn arq  kiìlac prìsexa
pwc oi polloÐ majhmatikoÐ tÔpoi pou èprepe na grˆyw kai me duskìleuan arketˆ
sthn diatÔpws  touc allˆ kai kˆpoia probl mata ìpwc h stoÐqh sh twn sqè-
sewn kai propˆntwc h poiìthta tou sunolikoÔ apotelèsmatoc g inìtan ìlo kai

1 What you see is what you get
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pio antiaisjhtik . Tautìqrona antimet¸piza kai to prìblhm a ìti den mporoÔsa
na grˆfw kommˆtia twn keimènwn mou se diaforetikoÔc upologistèc. 'Otan o
upologist c sto ergast rio eÐqe thn èkdosh tou WYSIWYG keimenogrˆfou
A, sto spÐti o upologist c mou thn èkdosh B kai o forhtìc pijan ìn kammÐa apì
autèc dhmiourgoÔntan tromaktikˆ probl mata asumbatìthtac metaxÔ twn eg-
grˆfwn ìtan daktulografoÔsa èna mèroc ston ènan kai to upìlo ipo se kˆpoion
ˆllon. Parˆ taÔta, parousiˆzontac kˆpoia stigm  èna mèroc a pì ta keÐmena pou
eÐqa grˆyei mèqri tìte, ston kajhght  me ton opoÐo ekponoÔsathn diplwmatik 
aut  ergasÐa, mou eÐpe pwc to perieqìmeno  tan kalì allˆ san emfˆnish  tan
polÔ kakì! Ja mporoÔse kˆpoioc na pei ìti h emfˆnish den ja ton endièfere kai
tìso. H proswpik  mou gn¸mh pˆnw se autì to jèma eÐnai pwc apì th stigm  pou
xekinˆme na grˆyoume enˆ keÐmeno ston upologist  (kai ìqi qeirìgrafa se èna
kommˆti qartÐ) to kˆnoume gia na pˆroume èna pragmatikˆ poiotikì apotèlesma.

Tìte  tan h stigm  pou xekÐnhsa na mˆjw to LATEX foboÔmenoc ìmwc pwc
ja apait sei polÔ qrìno th stigm  pou piezìmoun qronikˆ gia t hn suggraf 
tou keimènou. T¸ra eÐmai sÐgouroc pwc an dokÐmaza na grˆyw tokeÐmeno autì
se ènanWYSIWYG keimenogrˆfo ja spataloÔsa polÔ perissìtero qrìno apì
autìn pou xìdeya gia to LATEX . Me th bo jeia enìc biblÐou2 katˆfera mèsa
se mÐˆ ebdomˆda na grˆfw akìma kai tic pio dÔskolec majhmatikèc sqèseic kai
propˆntwn qwrÐc na endiafèromai gia thn stoÐqish tou keimènou, ton sullabismì
twn lèxewn k.lp., ef�oson autì to analmbˆnei to LATEX. EpÐshc eÐqe lujeÐ kai
to prìblhma thc asumbatìthtac metaxÔ twn keimenogrˆfwn, efìson gia th sug-
graf  keimènwn tou LATEX qreiazìmoun ènan opoiond pote keimenogrˆfo aploÔ
keimènou(plain text editor) ìpwc o vi tou UNIX , to Edit tou DOS   akìma kai
to gnwstì stouc perissìterouc Notepad twn Windows. O kajhght c èmeine
èkplhktoc ìtan eÐde to apotèlesma twn keimènwn mou pou eÐqa grˆyei me to
LATEX. O Ðdioc qrhsimopoioÔse ton keimenogrˆfoWordPerfect tìte parˆ to ge-
gonìc ìti eÐqe akoustˆ thn Ôparxh tou LATEX. PÐsteue lanjasmèna kai autìc
(ìpwc kai polloÐ ˆlloi) pwc eÐnai èna peribˆllon strifnì. To u èkane tìso me-
gˆlh entÔpwsh h poiìthta tou apotelèsmatoc pou me r¸thse an j a mporoÔse
na arqÐsei na to qrhsmopoieÐ kai autìc stoPC tou (op¸c kai kˆnei t¸ra!). H
amfibolÐa tou aut  pro lje apì ènan mÔjo pou polloÐ pisteÔoun ìti to LATEX
mporeÐ na leitourg sei mìno se peribˆllon tÔpouUNIX . 'Ena akìma pleonè-
kthma tou LATEX sto opoÐo polloÐ den dÐnoun idiaÐterh shmasÐa, eÐnai ìti to
LATEX eÐnai dwreˆn! Se sunduasmì loipìn me èna dwreˆn leitourgikìsÔsthma
(Linux, FreeBSD, Solaris x86 k.lp.) mporoÔme na èqoume èna ˆyogo sÔsthma
stoiqeiojesÐac qwrÐc na xodèyoume oÔte mÐa draqmh!

2 LATEX, Apìstoloc Surìpouloc, Ekdìseic Parathrht c, 1998.
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TEXnikèc:
DhmiourgÐa nèwn sumbìlwn apì  dh
upˆrqonta

Apìstoloc Surìpouloc

28hc OktwbrÐou 366
671 00 Xˆnjh
E-mail: apostolo@obelix.ee.duth.gr

S� arketèc peript¸seic ta majh-
matikˆ sÔmbola pou parèqei toTEX
den eÐnai arketˆ. Gia parˆdeigma, to
sÔmbolo�[ den sumperilambˆnetai ston
katˆlogo sumbìlwn pou parèqei to
TEX. EntoÔtoic to TEX parèqei ekeÐ-
nouc touc mhqanismoÔc me touc opoÐouc
mporoÔme na dhmiourg soume nèa sÔm-
bola me aploÔc allˆ kai polÔplokouc
trìpouc. Upˆrqoun dÔo basikoÐ trì-
poi dhmiourgÐac nèwn sumbìlwn: qrh-
simopoi¸ntac upˆrqonta sÔmbola ta
opoÐa ta topojetoÔme to {èna epˆnw
sto ˆllo}   qrhsimopoi¸ntac tic sqe-
diastikèc ikanìththtec tou TEX sqe-
diˆzoume to nèo sÔmbolo. Ac pˆroume
thn pr¸th perÐptwsh. To TEX jewreÐ
ton kˆje qarakt ra, thn kˆje lèxh kai
thn kˆje parˆgrafo wc èna koutÐ(box
sthn orologÐa tou Knuth ) to opoÐo
mporeÐ na metakinhjeÐ kˆjeta kai ori-
zìntia. Me ton trìpo autì mporoÔme
na dhmiourg soume nèa sÔmbola epika-
lÔptontac to koutÐ enìc qarakt ra me
to koutÐ enìc ˆllou qarakt ra. Gia

parˆdeigma to sÔmbolo\� dhmiourg -
jhke me thn entol 

\cap\kern-.69em\cdot

Ed¸ blèpoume mÐa tupik  efarmog  thc
entol c \kern h opoÐa mporeÐ na me-
takineÐ orizìntia katˆ kˆpoio m koc
to koutÐ (qarakt ra) pou akoloujeÐ.
Me ˆlla lìgia metakinoÔme aristerˆ to
koutÐ tou qarakt ra � katˆ 0;69 emkai
ètsi o qarakt rac autìc emfanÐzetai
pˆnw ston qarakt ra \ . 'Opwc gÐnetai
fanerì aut  h mèjodoc èqei to meionè-
kthma ìti apaiteÐ na peiramatistoÔme
me diˆfora m kh mèqri na broÔme to
idanikì. 'Omwc an prìkeitai gia kˆpoio
sqetikˆ aplì sÔmbolo ìpwc to �[ , mpo-
roÔme na qrhsimopoi soume thn ento-
l  \mathaccent h opoÐa topojeteÐ to
sÔmbolo pou akoloujeÐ akrib¸c ken-
tarismèno pˆnw apì to epìmeno sÔm-
bolo. Pio sugkekrimèna to sÔmbolo�[
dhmiourg jhke me thn entol 

\mathaccent\cdot\cup
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Ac doÔme èna akìmh parˆdeigma to
opoÐo deÐqnei ta meionekt mata thc qr -
shc thc entol c \kern : sugkrÐnetai ta
sÔmbola "� kai "� , poiì nomÐzete ìti
eÐnai kalÔtero? Prosèxte ìti sto deÔ-
tero sÔmbolo h orizìntia gramm  eÐnai
elafrˆ pio yhlˆ apì ìti prèpei. DeÐte
t¸ra poio eÐnai to tÐmhma pou prèpei
na plhr¸sei kaneÐc ¸ste na èqei orjˆ
topojethmènh thn orizìntia gramm :

\DeclareRobustCommand\upplus{%
\mathbin{\mathpalette\upl@p-}}
\def\upl@p#1#2{\leavevmode%

\vbox{\baselineskip 0.2ex
\lineskiplimit-\maxdimen\m@th

\ialign{\hfil$##$\hfil\cr
#1\uparrow\cr

#1#2\cr}}}

Ti kˆnoun ìmwc oi diˆforec entolèc
pou orÐzoun th nèa entol ? Katarq n
me thn entol  \mathbin orÐzoume ìti
to TEX prèpei na qeirÐzetai wc duadi-
kì telest  to ìrismˆ thc. H entol 
\mathpalette qrhsimopoieÐtai gia th
swsr  topojèthsh majhmatikoÔ kei-
mènou stic diˆforec dunatèc morfèc
tou, p.q., display style, script style,
k.lp. Eidikìtera dèqetai dÔo orÐsmata:

mia makronetol  pou kajorÐzei pwc
ja stoiqeiojethjeÐ to deÔtero ìrisma
pou eÐnai èna sÔmbolo. H makroento-
l  \up@pdèqetai dÔo orÐsmata kai kˆ-
nei qr sh thc makroentol c \ialign h
opoÐa eÐnai mia eidik  morf  thc entol c
\halign . H makroentol  \leavvmode
eÐnai aparaÐthth kˆje forˆ pou pˆme
na dhmiourg soume èna nèo sÔnjeto
qarakt ra. Me thn entol  \vbox dh-
miourgoÔme èna nèo kˆjeto koutÐ sto
opoÐo ja topojet soume ton nèo qara-
kt ra. KajorÐzoume oi grammèc bˆshc
na apèqoun metaxÔ twn0;2 ex. H ento-
l  \m@thkajorÐzei ìti den upˆrqei ka-
jìlou orizìntioc kenìc q¸roc prin kai
metˆ to sÔmbolo, giatÐ aplˆ autìc o
q¸roc ja mpeÐ autìmata apì thn ento-
l  \mathbin . Gia ton trìpo qr shc thc
entol  \halign mporeÐte na diabˆsete
èna opoiod pote biblÐo gia toTEX.

An t¸ra kˆpoioc epijumeÐ kˆnei
akìmh pio polÔploka sq mata, mporeÐ
na qrhsimopoi sei èna pakèto ìpwc to
sprite to opoÐo parèqei èna kambˆ gia
to sqediasmì enìc sumbìlou. (Peris-
sìterec plhroforÐec gia to pakèto au-
tì mporeÐte na breÐte sto biblÐoLATEX
tou suggrafèa tou parìntoc.)
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Bibl �io-Parous �iash

Dhm trioc FilÐppou

K t̂w Gatzèa
385 00 Bìloc

Duä lìgia gi€ t˜n Bibl �io-Parous �iash • <EtoÜtec oÉ selÐdec skopä
êqoun n€ parousiˆsoun årismèna biblÐa poÌ j€ ândièferan tÈcTEXnÐtriec kaÈ
toÌc TEXnÐtec. Kˆje sundrom˜ st˜n parousÐash nèwn biblÐwn (‚ll€ kaÈîqi tìso
nèwn) gÔrw ‚pä tä TEX kaÈ t˜n TupografÐa eÚnai kalodeqoÔmenh. (OÉ perÐergoi
‚nagnÀstec mporoÜn âpÐshc n€ shmei¸soun íti tän tÐtlo {BiblÐo-ParousÐash}
tän daneist kame ‚pä kˆpoiec kajhmerinàc âfhmerÐdec, ‚ll€âlpÐzoume íti •
mi•c kaÈ prìkeitai gi€ éna tìso mikrä dˆneio • j€ m•c tä qarÐso un.)

�
*
* �

David Salomon, The Advanced T EXbook , Springer-Verlag, Berlin, Hei-
delberg, London 1995. Sel. xx + 490. ISBN 0-387-94556-3. Tim˜ 48,95 dol.
HPA (perÐpou 16.000 drq.). DiatÐjetai ‚pä bibliopwleØa xènwn âpisthmonikÀn
biblÐwn.

VOsoi ¢dh xefÔllisan tä TEXbook toÜ Knuth kaÈ tä br¨kan dÔskolo, « ísoi
dàn ÉkanopoioÜntai mà tÈc étoimec lÔseic tÔpouLATEX ‚ll€ dàn Šnoixan potà
tä TEXbook, t¸ra mporoÜn n€ mˆjoun t€ ând¸tera mustik€ toÜ TEX ‚pä tä
proqwrhmènoâgqeirÐdio toÜDavid Salomon.

Piä ægkÀdec ‚pä tä TEXbook, tä biblÐo toÜ Salomon kalÔptei sqedän t€
pˆnta gÔrw ‚pä tä TEX: ‚pä tän trìpo leitourgÐac toÜ progrˆmmatoc kaÈ tä pÀc
diabˆzei tän k¸dika, êwc t˜n dhmiourgÐa polÔplokwn sunìlwnårismÀn (macro)
kaÈ routinÀn âxìdou (output routines) gi€ probl mata stoiqeiojesÐac poÌ âpi-
lÔontai mìno mà mejìdouc pollapl¨c âpexergasÐac (í,ti dhlad˜ kˆnei tä LATEX
prokeimènou n€ diastaur¸sei tÈc ‚naforàc stä keÐmeno mà toÌc ‚rijmoÌc t¨c
bibliografÐac).

St€ kal€ toÜ biblÐou diakrÐnoume t˜n âktatamènh kˆluyh pollÀn jemˆ-
twn kat€ trìpo susthmatikì. Par� íla aÎtˆ, merik€ ‚pä t€ plèo n dÔskola
jèmata stoiqeiojesÐac ‚f nontai stä kef. 8 ±c ‚sk seic gi€ t än ‚nagn¸-
sth • p.q., ™ swst˜ topojèthsh perijwriakÀn shmei¸sewn stä d exiä kaÈ
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stä ‚risterä perij¸rio kat€ t˜n âktÔpwsh dipl¨c íyhc, k.Š. S t€ meionekt -
mata toÜ biblÐou mporoÜme âpÐshc n€ sumperilˆboume kˆpoiecâpilogàc toÜ
suggrafèa poÌ dàn eÚnai Êdiaitèrwc aÊsjhtikèc; kakàc kopàc‚rˆdwn, pol-
l€ parorˆmata (mporeØte n€ breØte énan pl rh katˆlogo paroramˆtwn toÜ
biblÐou st˜n ÉstoselÐda toÜ suggrafèa:http://www.ecs.csun.edu/~dxs/
tatb.advertis/tatbErrata.html ) kaÈ strimwgmènh diˆtaxh poÌ mˆllon pnÐ-
gei tän ‚nagn¸sth. Merikàc selÐdec parapˆnw Òswc n€ megˆlwnan tän îgko toÜ
biblÐou, ‚ll€ j€ êdinan perissìtero ‚èra kat€ t˜n ‚nˆgnwsh. _Ac âlpÐsoume
íti aÎtàc oÉ ‚tèleiec j€ pˆyoun n€ ÍfÐstantai sà mÐa ápìmenh êkdosh, giatÈ
prìkeitai gi€ éna polÌ kalä biblÐo.

�
*
* �

Alan Hoenig, TEX Unbound: L ATEX and T EX Strategies for Fonts,
Graphics and More , Oxford University Press, New York, USA 1998. Sel.
xxiv + 580. ISBN 0-19-509686-Q (qartìdeto), 0-19-509685-1 (panìdeto). Tim˜
qartìdetou 39,50 dol. HPA (perÐpou 12.800 drq.), tim˜ panìdetou 65 dol. HPA
(perÐpou 20.800 drq.). DiatÐjetai ‚pä bibliopwleØa xènwn âpisthmonikÀn biblÐwn.

>Akìma éna biblÐo gi€ täTEX, tä LATEX kaÐ, kurÐwc, t˜n qr sh grammato-
seirÀn diafìrwn tÔpwn. Pijan¸tata kanèna Šllo biblÐo dàn ka lÔptei sà tìsh
êktash t˜n qr sh grammatoseirÀn mà tä TEX; pènte ‚pä t€ dekapènte kefˆ-
laia toÜ biblÐou eÚnai ‚fierwmèna st˜n qr sh diafìrwn grammatoseirÀn mà tä
TEX « tä LATEX. <OHoenig âxhgeØ mà polÌ leptomèreia pÀc årÐzetai mÐa nèa
oÊkogèneia grammatoseirÀn, pÀc gÐnetai ™ âgkatˆstash nèwngrammatoseirÀn,
t˜n qr sh tÀn ân dunˆmei grammatoseirÀn (virtual fonts ), kaj°c kaÈ t˜n ‚l-
lag˜ grammatoseirÀn stoÌc majhmatikoÌc tÔpouc. PerÐpou triˆnta selÐdec mà
paradeÐgmata sumplhr¸noun t˜n suz thsh perÈ grammatoseirÀn. _Ac shmeiwjeØ
íti tä kÔrio keÐmeno êqei stoiqeiojethjeØ mà basik˜ grammatoseir€ t˜n Adobe
Garamond, mÐa âpilog˜ toÜ suggrafèa poÌ êdwse énan xeqwristä qarakt ra
stä ílo biblÐo.

VOpwc faner¸nei kaÈ å tÐtloc toÜ biblÐou, åHoenig ‚nafèretai âktetamènwc
kaÈ stä jèma t¨c ânswmˆtwshc ‚rqeÐwn mà grafikàc parastˆseic st€ êntupa poÌ
parˆgontai mà tä TEX « tä LATEX. St€ sqetik€ kefˆlaia âxhgeØtai tä META-
FONT, tä METAPOST, tä PICTEX, tä MFpic kaÈ tä pakètoPSTricks. <Wc präc
tä jèma tÀn grafikÀn, tä biblÐo aÎtä mporeØ n€ sugkrijeØ mìnomà täThe LATEX
Graphics Companion tÀn Goosens, RahtzkaÈMittelbach , par� íti tä teleutaØo
eÚnai piä pl¨rec.

T€ jèmata poÌ dàn kalÔptontai kal€ stä TEX Unbound eÚnai kurÐwc t€ basi-
kˆ; oÉ kÔriec ântolàc toÜTEX kaÈ toÜLATEX kaÈ ™ dunatìthta dhmiourgÐac nèwn
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årismÀn. VEnac ‚rqˆrioc stä TEX mporeØ eÖkola n€ qajeØ ‚nˆmesa st˜n ântol˜
\hskip to u TEX kaÈ st˜n ântol˜ \hspace to u LATEX, poÌ e> inai màn ‚ntÐstoiqh
‚ll€ îqi ântel wc ímoia. Sunep wc prìkeitai gi€ éna biblÐo gi€ proqwrhmènouc
TEXnìbiouc mà klÐsh stÈc grammatoseirèc!

[>Ektetamènec kritikàc gi€ tä parapˆnw biblÐo êqoun dhmosieuje i ‚pä tän Michael
Doob stä periodikä TUGboat (vol. 19, 1998, sel. 113�114, st€ ‚gglikˆ) kaÈ ‚pä
tän Ulrik Vieth stä periodikä Die TEXnische Kom•odie (no. 3, 1998, sel. 54�57, st€
germanikˆ). T˜n kritik˜ to u Doob mpore ite n€ t˜n bre ite st˜n ÉstoselÐda:http://
www.tug.org/TUGboat/Contents/contents19-2.html . T˜n kritik˜ to u Vieth j€ t˜n
bre ite st˜n ÉstoselÐda:http://www.thphy.uni-duesseldorf.de/ vieth/subjects/
tex/publist.html .]

�
*
* �

Adobe Systems Inc., PostScript r
 Language Reference , 3rd edition,
Addison-Wesley, Reading, Massachusetts, USA 1999. Sel. xii + 897 . ISBN
0-201-37922-8. Tim˜ 49,95 dol. HPA (perÐpou 16.000 drq.). DiatÐjetai ‚pä bi-
bliopwle ia xènwn âpisthmonik wn biblÐwn.

<HPostScript, ™ gl¸ssa {perigraf hc selÐdwn} poÌ qrhsimopoie itai tìso
sà âktupwtàc laser íso kaÈ sà fwtostoiqeiojetikàc mhqanèc Íyhl hc eÎkrÐneiac,
prwtoemfanÐsjhke tä 1985. ^Ektote ™PostScript âpibl jhke ±c tä biomhqanikä
prìtupo t hc sÔgqronhc tupografÐac.

OÉ programmatistàc poÌ ‚sqolo untai mà t˜n yhfiak˜ tupograf Ða êqoun
t¸ra st˜n diˆjes  touc t˜n trÐth êkdosh to u âgqeiridÐou t hc PostScript, to u
biblÐou poÌ stoÌc muhmènouc e> inai gnwstä mà tä înoma:Tä kìkkino biblÐo. <H
nèa êkdosh to u âgqeiridÐou t hcPostScript perièqei t˜n âpèktash t hc Post-
Script stä âpÐpedo 3 (LanguageLevel 3). Tä âgqeirÐdio sunodeÔetai ‚pä éna
CD-ROM poÌ perièqei ílo tä keÐmeno to u biblÐou sà morf P̃DF (Portable
Document Format).

Tä kìkkino biblÐokalÔptei t€ pˆnta gÔrw ‚pä t˜n PostScript, ‚pä t˜n Ésto-
rÐa kaÈ tÈc basikàc ântolàc t hc gl¸ssac êwc tÈc âfarmogèc thcsà sugkekrimèna
mhqan mata âktÔpwshc. VOpwc e> inai fusikì, éna tètoio âgqeirÐdio ‚potele i mˆl-
lon biblÐo ârgasÐac kaÈ ‚nafor ac. OÉ gn wstec t hc gl¸ssac j€ tä âktim soun
Êdiaitèrwc, ‚ll€ ísoi dàn katèqoun t˜n PostScript ‹c ‚nazht soun kalÔtera
kˆpoio Šllo eÊsagwgikä biblÐo.
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[Jermàc eÎqaristÐec stän >Apìstolo Surìpoulo gi€ t˜n bo jei ˆ tou st˜n parousÐash
aÎto u to u biblÐou.]

�
*
* �

Donald E. Knuth, Digital Typography , CSLI Publications, Stanford, Ca-
lifornia, USA 1999. Sel. xvi + 685 . ISBN 1-57586-011-2(panìdeto), 1-57586-
010-4 (qartìdeto). Tim˜ qartìdetou 39,95 dol. HPA (perÐpou 12.800 drq.), tim˜
panìdetou 90,00 dol HPA (perÐpou 28.500 drq.). DiatÐjetai ‚pä bibliopwle ia
xènwn âpisthmonik wn biblÐwn.

Gi€ tän Donald Knuth dàn qreiˆzontai ÊdiaÐterec sustˆseic. <O dhmiourgäc
to u TEX aÎt˜ t˜n for€ âpanèrqetai mà mÐa sullog˜ triˆnta perÐpou Šrj rwn,
poÌ dhmosÐeuse kat€ kairoÌc sà diˆfora periodikˆ, ‚ll€ kaÈ p roswpik wn sh-
meÐwsewn. >Agaphmèno tou jèma paramènei pˆnta ™ sqèsh t hc tupografÐac mà
t€ majhmatikˆ kaÈ toÌc Ípologistèc. <OrÐste merikoÈ tÐtloi‚pä t€ perieqìmena
to u biblÐou: {Yhfiak˜ tupografÐa}, {Majhmatik˜ tupografÐ a}, {Tä grˆmma
S}, {Probl mata gi€ éna kuriakˆtiko prwinì}, {Tä mèllon to u TEX kaÈ to u
METAFONT}, k.Š.

Mà lÐga lìgia prìkeitai gi€ éna biblÐo gi€ ísouc ‚gapo un t˜n y hfiak˜
tupografÐa st˜n leptomèreiˆ thc, ‚ll€ kaÈ tän xeqwristä trì po graf hc to u
Knuth .


