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abst r act
In this paper we present guidelines for using the part of Unicode related to
the Greekwriting system, namely the tables of ÔÔbasicGreek̂^and ÔÔextended
Greek.^̂ Theseguidelines are followed by a seriesof suggestionsof amend-
ments to the Unicode standard v3.2, aswell asa certain number of characters
we submit for insertion into the standard. The aims of the three parts of this
paper are to explain, correct and complete the Greek part of Unicode.

per i l hy h
T¿ � rqro aÍt¿ periŒcei Ádhg¬evcr–shv toÖ•l l hnikoÖmŒrouvtCv kwdikosel¬dav Uni -
code, dhlad—tFnpin�kwnÇbasikFnÈka­ ÇŽktetamŒnwnÈ•l l hnikFn.T­vÁdhg¬evcr–shv
�kolouqeEm¬aseir� �p¿ �l l ag•v ka­ diorqÞseiv poÌ prote¬noume Åpwv ka­ swre¬a
carakt–rwn poÌ Îpoà�l loume gi� “ntaxh st—n kwdikosel¬da. Skop¿vtoÖt r¬ptucou
aÍto Ö� rqrou eµnai n� Žxhg–sei, n� diorqÞsei ka­ n� Álokl hrÞsei t—n•l l hnik—pl eur�
tCv tupopo¬hshvUnicode.

1 Guidelines

TheGreekUnicodetableshavethreemajor inconvenients:

1. the fact that there are twoGreektablesin Unicode(pages372and 489-90 of
the Unicodebook) with conßictingcontents. In particular, someletter+accent
combinationsappeartwice in the Unicodestandard, and thereforeusersshould
agreeto whichoccurenceto use;

2. the fact that the Greekalphabetis usedboth for Greeklanguageandfor math-
ematicalnotationandthat GreekUnicodetablesmix thesetwo aspects;

3. the confusingandredundantway diacriticshavebeenencoded:

(a) therearecombiningdiacriticsfor accentsandbreathings, but no combining
accent+breathingcombinations;

(b) therearespacingversionsof accents, breathingsandtheir combinations;
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(c) thereareevenspacingversionsof accents, dieresis, andtheir combinations,
whichneverappearin front of vowelsandhenceareillogical.

For thesereasonswewouldlike to suggesta certainnumberof rulesfor usingthe
GreekUnicodetables. Most of theserulesareprohibitive: the reasonfor this is that,
becauseof historicalreasons1 therearecharacterswhicheitherare illogical, or which
appeartwice in the encoding, and we considerthat peopleshouldrefrain from using
them. Of coursewesupplyalsothe necessaryrationalefor theserules.

1.1 Rule 1: Lowercase Letters with Acute Accent

r u l e: Do notusecharactersU+1F71 GREEKSMALL LETTERALPHA WITH OXIA, U+1F73 GREEKSMALL LET-

TER EPSILON WITH OXIA, U+1F75 GREEKSMALL LETTERETA WITH OXIA, U+1F77 GREEKSMALL LETTERIOTA WITH OX-

IA, U+1F79 GREEKSMALL LETTEROMICRON WITH OXIA, U+1F7B GREEKSMALL LETTERUPSILON WITH OXIA, U+1F7D

GREEK SMALL LETTER OMEGA WITH OXIA, U+1FD3 GREEK SMALL LETTER IOTA WITH DIALYTIKA AND OXIA, U+1FE3

GREEKSMALL LETTERUPSILON WITH DIALYTIKA AND OXIA.

r at i onal e: In theÔÔbasic^̂ Greektableall vowelswith acuteaccentarealreadypro-
vided: U+03AC GREEK SMALL LETTER ALPHA WITH TONOS, U+03AD GREEK SMALL LETTER EPSILON WITH TONOS,
U+03AE GREEK SMALL LETTER ETA WITH TONOS, U+03AF GREEK SMALL LETTER IOTA WITH TONOS, U+03CC GREEK

SMALL LETTEROMICRON WITH TONOS, U+03CD GREEKSMALL LETTERUPSILON WITH TONOS, U+03CE GREEKSMALL

LETTEROMEGA WITH TONOS, aswellasvowelswith dieresisandacuteaccentU+0390 GREEKSMALL

LETTERIOTA WITH DIALYTIKA AND TONOS, U+03B0 GREEKSMALL LETTERUPSILON WITH DIALYTIKA AND TONOS.
Sincewe haveto choosebetweentwo occurencesof exactly the sameletter, our

suggestionis to systematicallyusethe first occurence, namelythe onein the ÔÔbasic^̂
Greektable.

1.2 Rule 2: Uppercase Letters with Accent Only

r u l e: Do not usecharactersU+1FBA GREEKCAPITAL LETTER ALPHA WITH VARIA, U+1FBB GREEKCAPITAL

LETTERALPHA WITH OXIA, U+1FC8 GREEKCAPITAL LETTEREPSILON WITH VARIA, U+1FC9 GREEKCAPITAL LETTEREP-

SILON WITH OXIA, U+1FCA GREEKCAPITAL LETTERETA WITH VARIA, U+1FCB GREEKCAPITAL LETTERETA WITH OXIA,
U+1FDA GREEK CAPITAL LETTER IOTA WITH VARIA, U+1FDB GREEK CAPITAL LETTER IOTA WITH OXIA, U+1FEA GREEK

CAPITAL LETTERUPSILON WITH VARIA, U+1FEB GREEKCAPITAL LETTERUPSILON WITH OXIA, U+1FF8 GREEKCAPITAL

LETTEROMICRON WITH VARIA, U+1FF9 GREEKCAPITAL LETTEROMICRON WITH OXIA, U+1FFA GREEKCAPITAL LETTER

OMEGA WITH VARIA, U+1FFB GREEKCAPITAL LETTEROMEGA WITH OXIA.

r at i onal e: An uppercaseletter carriesan explicit accentonlyif it is the initial let-
ter of the word, and hencenecessarilycarriesalsoa breathing. Thesecharactersdo
not carry breathingsbut only accents, hencethey are illogical(notethat the ÔÔmono-
toniĉ^ combinationof uppercasevowelswith acuteaccentis coveredin the ÔÔbasic^̂
Greektableby charactersU+0386 GREEKCAPITAL LETTERALPHA WITH TONOS, U+0388 GREEKCAPITAL LET-

TER EPSILON WITH TONOS, U+0389 GREEK CAPITAL LETTER ETA WITH TONOS, U+038A GREEK CAPITAL LETTER IOTA

1This is the non-o¶ensiveway of refering to human errors. . .
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Figure 1: Equivalent representationsof the mute iota grammatical phenomenon(char-
acters U+1FB3 GREEK SMALL LETTER ALPHA WITH YPOGEGRAMMENI and U+1FBC GREEK CAPI-
TAL LETTERALPHA WITH PROSGEGRAMMENI, which we suggestto renameinto U+1FB3 GREEK
SMALL LETTER ALPHA WITH MUTE IOTA and U+1FBC GREEK CAPITAL LETTER ALPHA WITH MUTE

IOTA.

WITH TONOS, U+038C GREEKCAPITAL LETTEROMICRON WITH TONOS, U+038E GREEKCAPITAL LETTERUPSILON WITH

TONOS, U+038F GREEKCAPITAL LETTEROMEGA WITH TONOS).

1.3 Rule 3: Mute Iota

r u l e: If youwishtoencodea letterwithmuteiota, donotpayattentiontothefactweither
theUnicodeencodingdefinesit ashavinga subscriptor an adscriptiota. Leavethechoice
of muteiota representationto therenderingengine.

r at i onal e: In Unicode, lowercaseletterscarry a ÔÔsubscript^̂ iota and uppercase
lettersan ÔÔadscript^̂ one. Thisdistinctionis meaningless: the choicebetweenthesetwo
representationsis merelystylisticandshouldbeleft to the renderingengine. Note also
that lowercaseletters can very well carry adscript iotas and uppercaseletters sub-
script ones: all combinationsare possibleand nonecarriesany additionalsemantics2

(seefig. 1).

1.4 Rule 4: Variant Letterforms and Greek Symbols

r u l e: UseU+03D0 GREEKBETA SYMBOL, U+03D1 GREEKTHETA SYMBOL, U+03D2 GREEKUPSILON WITH HOOK

SYMBOL, U+03D5 GREEKPHI SYMBOL, U+03F0 GREEKKAPPA SYMBOL, U+03F1 GREEKRHO SYMBOL, U+03F4 GREEK

CAPITAL THETA SYMBOL, U+03F5 GREEKLUNATE EPSILON SYMBOL, U+03F6 GREEKREVERSEDLUNATE EPSILON SYM-

BOL only in mathematicalformulas, andneverin Greektext. Do notusecharactersU+03D3

GREEKUPSILON WITH ACUTE AND HOOK SYMBOL, U+03D4 GREEKUPSILON WITH DIAERESIS AND HOOK SYMBOL.

r at i onal e: CharacterU+03D0 GREEKBETA SYMBOL is a medial/finalbeta. The distinction
betweeninitial and medial/finalshouldbe left to the renderingengine(as this is the
casefor the Arabic alphabet).

2One of the amendmentswe propose is precisely to changenamesof Unicode characters with mute
iota, seex2.2.
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Figure 2: Someletterforms in various typefaces: herewe haven̂ t kept all glyphs includ-
ed in each typeface, but rather those that are the most natural and most frequently

used.

CharactersU+03D1 GREEKTHETA SYMBOL and U+03D5 GREEKPHI SYMBOL, alsoknownasÔÔopen
thetâ^ and ÔÔclosedphî ^ are availablein all fonts, but their useis not alwaysvery
natural (in italic fontsoneusesrather the opentheta and in straightfonts, the closed
one, but this rule is by no meansuniversal; on the otherhand, the closedphi is rarely
usedin Greektext).

CharactersU+03F0 GREEKKAPPA SYMBOL andU+03F1 GREEKRHO SYMBOL aresimplythe sameas
the usualletters, but in di¶erentfonts (it is like if a GaramondÔâis consideredasa
distinct Unicodecharacterthan a TimesÔâ. . .).

However, the presenceof thesecharactersin the Unicodestandardis necessary,
sinceit conformsto the principleof completeness. Thesevariant formsof Greeklet-
ters havebeenusedin mathematicaltypesettingsystems(to start with TEX, where
they areproducedby macroscalled\vartheta , \varphi , \varkappa , etc.), andex-
pressdi¶erentsemanticsin mathematicalformulasthan the ÔÔplain^̂ forms. Hence, our
suggestionis to usethesecharactersstrictly in a mathematicalcontextonly.

CharactersU+03D3 GREEK UPSILON WITH ACUTE AND HOOK SYMBOL and U+03D4 GREEK UPSILON WITH

DIAERESISAND HOOK SYMBOL area mixtureof variant formsusedin mathematicalformswith
diacriticsfrom Greeklanguage: in other words, they are illogical, and shouldnot be
used.

If you happento like the variant letterformsmorethan the standardones, the
solutionis simple: usea font containingthoseletterforms(for exampleU+03F0 GREEKKAPPA

SYMBOL is the letter kappaof the LinotypeTimesTenfont, whileU+03BA GREEKSMALL LETTER

KAPPA is the sameletter in, for example, the MonotypeTimesGreekfont (both are
ÔÔTimes^̂ fonts)). Seealsofig. 2 illustrating theseletterforms.

Note that we did not includeU+03D6 GREEKPI SYMBOL in the rule becauseits situation
is not very clear: it maybeusedin Greektext, evenif the typographicalconventions
andthe semanticsit may carry areunclear.

On the other hand, it is perfectlyclearthat U+03F2 GREEKLUNATE SIGMA SYMBOL and its
uppercaseversion(whichwe proposefor insertionin the Unicodestandard, seex3.1)
are variant versionsof U+03C2 GREEK SMALL LETTER FINAL SIGMA , U+03C3 GREEK SMALL LETTER SIGMA

and U+03A3 GREEK CAPITAL LETTER SIGMA with specialsemantics, namelythe onesof context-
freesigmaletters, both uppercaseand lowercase.
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Figure 3: On the left , number 1996in lowercaseand uppercaseform. On the right , two
words written using alphabetic qoppaand digamma.

1.5 Rule 5: Archaic Letters

r u l e: UseU+03DA GREEKLETTERSTIGMA , U+03DB GREEKSMALL LETTERSTIGMA , U+03DE GREEKLETTERKOP-

PA, U+03DF GREEK SMALL LETTER KOPPA, U+03E0 GREEK LETTER SAMPI, U+03E1 GREEK SMALL LETTER SAMPI as
numeralsonly, and U+03D8 GREEK LETTER ARCHAIC KOPPA, U+03D9 GREEK SMALL LETTER ARCHAIC KOPPA,
U+03DC GREEKLETTERDIGAMMA , U+03DD GREEKSMALL LETTERDIGAMMA aslettersonly.

r at i onal e: This is currenttypographicalpractice. (Seefig. 3 for an example.)

1.6 Rule 6: Diacritics

r u l e: To representletterswith accents, breathingsanddieresis, useeithercombiningdi-
acriticsor pre-accentedcharacters.

Thesamerule, rephrased: Do notusespacingdiacriticstorepresentuppercaseletterswith
accentsandbreathings.

ex ampl e: to encodea capital alphawith acuteaccentand roughbreathing, write
eitherU+1F0D GREEKCAPITAL LETTERALPHA WITH DASIA AND OXIA or U+0391 GREEKCAPITAL LETTERALPHA fol-
lowedby U+0314 COMBINING REVERSEDCOMMA ABOVE (Dasia) followedby U+0301 COMBINING ACUTE ACCENT

(Oxia, Tonos) , but notU+1FDE GREEKDASIA AND OXIA followedby U+0391 GREEKCAPITAL LETTERALPHA.

r at i onal e: Spacingdiacriticsareagainstthe Unicodeprincipleof post-positiveno-
tation. Also, in Greektypography, a diacritic canhavezerowidth or not, depending
on the context.

1.7 Suggestion 60: Pre-accented characters vs. combining diacritics

suggest i on: Usepre-accentedcharactersratherthancombiningdiacritics.

r at i onal e: diacriticsareplacedon top of letters, but arenot necessarilycentered.
In fact, finding the exactpositionof a givendiacritic overa givenletter is a di¶icult
processand is bestdoneby the font designer. Therefore, if you usepre-accentedlet-
ters you havemorechancesof havingdiacriticsoptimally placedon letters(while a
renderingenginecompatiblewith combiningdiacriticswill rather centerall diacritics
uponletters).

This is rather a ÔÔsuggestion^̂ than a ÔÔrule^̂ sinceit is basedpurely on esthetic
criteria. From a logicalpoint of view, pre-accentedcharactersand lettersfollowedby
combiningdiacriticsareequivalent.
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Figure 4: Compareapostrophe, smooth breathing and comma on the first line (Greek)
and the apostropheand commaon the secondline (French): Greekapostropheis similar
in shapeto the smooth breathing, while ÔÔLatin̂̂ apostrophe is similar in shapeto the

comma.

Figure 5: Greek first order and second/higherorder quotation marks, as in font Mono-
type Greek 90.

1.8 Rule 7: Apostrophe vs. Smooth Breathing

r u l e: UseU+2019 RIGHT SINGLE QUOTATION MARK ratherthanU+1FBF GREEKPSILI asan apostrophe.

r at i onal e: the readermayaskÔÔwhyon earthwouldanyoneuseU+1FBF GREEKPSILI as
an apostrophein the first place?̂ ^ Well, the fact is that the shapeof the apostrophe
in Greektypographyis exactlythe oneof the smoothbreathingU+1FBF GREEK PSILI. The
ÔÔLatin^̂ apostropheU+2019 RIGHT SINGLE QUOTATION MARK is a bit longer, andlooksmorelike a
commathan like a smoothbreathing. Thisdi¶erenceseemssmall, but is quiteunpleas-
ant whenyou haveboth an apostropheand a smoothbreathingcloseto eachother,
and this happensquite often in Greek. Thereforeonecouldbe temptedto useU+1FBF

GREEKPSILI (whichafter all, is a spacingdiacritic) asan apostrophe. (Seealsofig. 4.)
This wouldbeagainstUnicodeprinciples: in fact, it is the renderingenginewhich

shouldchangethe shapeof the apostrophein a Greekcontext.
En passant, notethat Greekis the only languagein the worldwherea blankspace

is systematicallyinsertedafter an apostrophe.

1.9 Rule 8: Quotation marks

r u l e: Use U+00AB LEFT-POINTING DOUBLE ANGLE QUOTATION MARK and U+00BB RIGHT-POINTING DOUBLE

ANGLE QUOTATION MARK asfirst orderquotationmarks, andU+201F DOUBLE HIGH-REVERSED-9QUOTATION

MARK andU+201D RIGHT DOUBLE QUOTATION MARK assecondandhigherorderquotationmarks.

r at i onal e: this is current typographicalpractice. As in rule 7, quotationmarks
take specialshapesin Greek: U+00AB LEFT-POINTING DOUBLE ANGLE QUOTATION MARK and U+00BB
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RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK areu in somefontsu round, rather than angular,
and U+201F DOUBLE HIGH-REVERSED-9QUOTATION MARK and U+201D RIGHT DOUBLE QUOTATION MARK have
exactlythe shapeandheightof ÔÔdoublebreathingŝ̂ (in fact, the formeris a ÔÔdouble
roughbreathinĝ̂ andthe latter, a ÔÔdoublesmoothbreathinĝ̂ ). (Seealsofig. 5.)

cor ol l ar y t o r u l e 8: Do not usedoublebreathingsU+1FFE GREEK DASIA or double
U+1FBF GREEKPSILI assecondor higherorderquotationmarks.
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2 Amendments to Unicode v3.2

In this sectionwepresentfive amendments(two majorandthreeminorones) to Uni-
codev3.2.

The two major amendmentsconcern: the controversialissueof accentingsystem
(ÔÔmonotonic^̂ versusregular(or ÔÔpolytonic^̂) Greek, x2.1), and the issueof the mute
iotagrammaticalphenomenon(x2.2).

The threeminor amendmentsconcernthe shapeof the perispomeniaccent(x2.3),
theside-by-sideplacementof accents(x2.4) andthenumeric/alphabeticusageof stigma
anddigamma(x2.5).

Theamendmentsproposedin thispaperagreewith UnicodetechnicalreportsTR# 15
Normalization(in particular form NFC), TR# 25(Unicodeand math), TR# 27 (Uni-
code3.1), TR# 28(Unicode3.2), TR# 20(Unicodein markuplanguages), TR# 21(Case
mapping) andTR# 24(Scriptnames). Theauthorwouldlike to thank AsmusFreytag
for his valuableadvice.

2.1 Unicode and the Greek Accent Controversy
I havehad quite a fewconversationswith our

Greeksubsidiary. I am well awarethat
polytonic Greekis making a modernrevival

in thepast few years.

Paul Nelson (Lead developerof the
Microsoft Typography division)

2.1.1 The historical facts

On February11, 1982, after midnight, the GreekParlement(that is, the 30parlemen-
tariesthat werepresentat that late hour) voted law 1228/1982, deprecatingthe use
of breathings, graveandcircumßexaccentandmuteiota. Theway that law waspre-
sentedat the Parlamentis remarkablyobscure: the title of the law is KËrwshtžv �p¿
11.11.1981pr�xhv toÖProŒdroutžv Dhmokrat¬avper­ Žggrafžvma�htén st� LËkeia
tžv Genikžvka­ Tecnikžvka­ LEpaggelmatikžvLEkpaideËsewv(Validationof thePresi-
dentialAct of 1981-11-11abouttheinscriptionof pupils to Schoolsof General, Technical
and ProfessionalEducation) [3]. And indeed, the first article of law 1228/1982is the
validationof a PresidentialAct concerningpupilsand schools. This article is 79 lines
long.

But, after that firstu completelyinnocentu article, comesa secondarticle, 9 lines
long, saying:

Met� t—dhmos¬eush toÖpar¾ntov n¾mou, Á tonism¿vtoÖgraptoÖ•l l hnikoÖ
l¾gou g¬netai sËmf wnam• t¿ monotonik¿sËsthma.
M• Pr oedrik� Diat �g mata poÌ q� protaqoÖn �p¿ toÌv HUpourgoÌv LEqnikCv
Paide¬av ka­ Qrhskeum�t wnka­ Pr oedr¬av tCv KuàŒrnhshv,q� kaqorisqoÖn
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t¿ eµdov toÖmonotonikoÖ,ō kan¾nevtou kaqáv ka­ ō l eptomŒreievgi� t—n
Žfarmog—toÖpar¾ntov n¾mou st—n LEkpa¬deush ka­ st—Dio¬khsh.

In English:

After publicationof this law, the accentingof the written Greeklanguage
will bedoneaccordinglyto the monotonicsystem.
PresidentialDecisions3 establishedby the ministerof EducationandReli-
giousMatters, and the ministerof Presidencywill determinethe natureof
monotonicsystem, its rulesand the detailsof its applicationto Education
andAdministration.

Well understood, thisarticlehasnorelationwhatsoeverwith thetitle of law1228/1982,
andobviouslyis simplyÔÔhidden^̂ in that law, to remainunnoticed.

That̂ spolitics. Ontheotherhand, themajorargumentof supportersof theÔÔmono-
toniĉ^systemwasthat, contrarily to FrenchandGerman, accentsandbreathingshad
no incidenceanymoreto the phoneticsof Greeklanguage.

This argumentis irrelevantsincethesediacriticsmay havelittle direct impacton
the phoneticsof the languagebut are important on the morphological, syntacticaland
etymologicallevel4.

The real reasonfor deprecatingdiacriticswasthe pressureby the printing indus-
try, andespeciallyby daily newspapers: themonotonicsystemreducedtheir production
costsby 40% (without of courseloweringthe priceof journals) and allowedthem to
computerizetheprintingprocessmoreeasily, sinceat that time therewereindeedtech-
nicalproblemsinvolvedin typesettingregularGreek.5

3Indeed, a presidential decision [4] was voted on April 22, 1982, providing the rules of ÔÔmonotonic^̂
system.

4For example, the circumßex accent allows disambiguation of words: ära¬ais the feminin adjective
ÔÔbeautiful,^̂ while äraEa is the adverb ÔÔbeautifully,^̂ or the plural neutral form of the adjective ÔÔbeauti-
ful .^̂ This is a morphological di¶erencebetweenwords.

The grave accentplays a syntactical/semantical r™le: giat ­ has the meaningof ÔÔbecause^̂ while giat¬has
the meaning of ÔÔwhy.^̂ Here we seethat the grave accent has indeedan impact on phonetics of Greek
language, since giat¬will be pronouncedwith a raising voice (and ox’a meansprecisely that ), while giat ­
will be proncouncedwith a neutral or lowering voice (and that ŝ what var’a means).

The rough breathing plays an etymological r™le: Årov meansÔÔterm̂̂(of an agreement), while Ãrov means
ÔÔmountain.^̂ When words are combined, the rough breathing changesthe consonantprecedingit : for ex-
ample: Žp­ + Årov = “fo rov (the pi has been transformed into a phi), which wouldn t̂ be the caseif the
secondword meant ÔÔmountain̂̂instead of ÔÔterm,^̂ etc.

The rough breathing has the same origin as the initial Ôĥ found in many European languages(for
example, words starting with homoor heteroderive from Greek words ÁmoÖ(together) and ‘t erov (other)).
In English and German this Ôĥ is still pronounced, while in French, for example, it is not pronounced,
but kept for etymological reasons. In other words, French keepsa cultural heritage of Greekorigin, which
the Greek goverment itself has rejected. . .

5Computers are not able to typeset your language? You have two solutions: either enhancecomput-
ers, or you can changeyour language, all dependson your degreeof civilization and respectof cultural
heritage. . .

21st Intern ation al Unicode Conference 9 Dublin , Ireland , May 2002



Guidelines and Suggested Amendments to the Greek Unicode Tables

2.1.2 The author©sopinion

By that reform, the Greekgovermentcommiteda crimeagainstGreeklanguage. . .
Thereformis nowpart of Greekhistory. But the fact is that duringall thoseyears

theAcademyof Athensandmanypublishershaveresistedandarestill publishingtheir
booksin regularGreek. Indeedtherearemoreandmorebooksin regularGreek, even
thoughaccentsand breathingsarenot anymorethaught in schooland mostyounger
Greeksdo not knowhowto usethem.

And, well understood, the communityof scholars(of ancient, medievalor modern
Greek) outsideGreecehasneveradoptedthe ÔÔmonotonic^̂ system. This is not a minor
issue: theGreeklanguagehasbeenstudiedin theWestfor centuries, sinceGreekculture
is part of the foundationsof Westerncivilization. Like all landmarksof civilization,
onecansaythat Greeklanguagebelongsto the entireworld, andnot only to a small,
profit-drovengroupof peoplecalledÔÔtheGreekgoverment.^̂

But howdoesUnicodeget involvedwith theseissues?
AsUnicodeaimsto beusedby all kindsof people, it shouldbeÔÔpoliticallycorrect,^̂

and avoid explicit or implicit acceptionor refusalof oneof the two systems(regular
vs. ÔÔmonotonic^̂ Greek).

Is this currentlythe case?
Unfortunately no. For example, on page167of the Unicodebook, ÔÔPolytonic

Greek̂̂ is presentedasan exceptionalcaseof Greek, usedfor ancientGreekonly. This
is totally wrongand implicitly pro-ÔÔmonotonic,^̂ and thereforeunacceptable.

[On the otherhand, page71of the Unicodebookshowsa very beautifulclose-up
picture of somewordsin Greek, and thesewordshappento be in polytonicModern
Greek! (the wordkaf •v = ÔÔco¶ee,^̂ canhardly beconsideredancientor byzantine...).]

Thesuggestionsof amendmentsthat followaimto indicatesuchpitfalls andsupply
alternatives.

2.1.3 Amendment 1a

amendment of p. 167of the Unicodebook:

The Greek script is written in linear sequence from left to right with occasional frequent use of non-
spacing marks. For pre-composed combinations of letters and nonspacing marks, see the following
subsection, ªGreek Extended: U+1F00-U+1FFF.º Greek letters come in upper - and lowercase pairs.
Polytonic Greek. Polytonic Greek, used for ancient Greek (classical and Byzantine), may be encoded
using either combining character sequences or precomposed base plus diacritic combinations. For
the latter , see the following subsection, ªGreek Extended: U+1F00-U+1FFF.º
Monotonic Greek. In 1982, the goverment of the Hellenic Republic has deprecated by law the use of
breathings, grave and circum¯ex accent, and mute iota. This version of the Greek writing system is
called ªmonotonic.º Standards ISO 8859-7 and ELOT928 have been designed for ªmonotonicº Greek.
Even today , many Greek documents are not conformant to that reform.

r at i onal e:

1) As explainedearlier, in regularGreekpracticallyeachwordhasat leastone
accent(U+0300 COMBINING GRAVE ACCENT (Varia), U+0301 COMBINING ACUTE ACCENT (Oxia, Tonos) or
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U+0342 COMBINING GREEKPERISPOMENI), andeverywordstartingwith a vowelhasalso
a breathing(U+0313 COMBINING COMMA ABOVE (Psili), U+0314 COMBINING REVERSEDCOMMA ABOVE

(Dasia)). Searchingin the TLG, wefoundthat 22,3 percentof Greeklettershaveat
leastonenonspacingmark6; this is why their useshouldrather be classifiedas
ÔÔfrequent^̂ than ÔÔoccasional.^̂
2) We haveexplainedaboveboth the historicalfacts(x2.1.1) andour personal
views(x2.1.2) about the 1982reform. As ÔÔmonotonic^̂ Greekis a quite local
phenomenon, bothhistorically(only20yearsof existence, comparedto eighteen
centuriesof regularGreek) and geographically(it is usedonly in Greeceand
Cyprus, andnot by the worldwidecommunityof scholars), it shouldbethe one
presentedin the text asa specialcase, rather than ÔÔpolytonic^̂ Greek, which
we would rather call ÔÔregular^̂ or ÔÔordinary^̂ Greek, sincethat ŝ what it has
alwaysbeen.

2.1.4 Amendment 1b

amendment of p. 167of the Unicodebook:

The basic Greek accent written in modern Greek is called tonos . It is represented by an acute accent
(U+0301). The shape that the acute and grave accents takes take over Greek letters is generally steeper
than that shown over Latin letters in Western European typographic traditions. and in In ªmonotonicº
Greek the only remaining accent is the acute accent (oxia ), called tonos . In earlier editions of this stan-
dard it was mistakenly shown as a vertical line over the vowel.

r at i onal e:

The fact that acuteand graveaccentsare steeperthan their Latin alphabet
equivalentsis statisticallytrue (actually, evenin Latin alphabettext, the angle
of an acuteor graveaccentdependson the typefaceused: for example, Bodoni
accentsaresteeperthan Timesones); however, this fact is by no meansrelated
to the ÔÔmonotonic^̂ system.
Ontheotherhand, theerrorof earliereditionsof theUnicodestandard7 a¶ect-
ed only the ÔÔbasic^̂ Greektable, probablybecausepeoplewith little (or no?)
knowledgeof Greekhaveimaginedthat an accentwhichderivesfrom both the
acuteandthe graveaccentshouldbesymetric.
As statedin [1, p. 14], in the early daysof the 1982reform, somedocuments
usedtriangularor circularaccentsto representthe uniqueaccentthat survived
the reform. This practicediminuishedprogressivelyafter ministerialgrammar
booksstatedclearlythat the ÔÔuniqueaccenthasthe shapeof anacuteaccent.^̂

6In fact, texts contained in the TLG contain 177,3 million consonants, 107 million vowels without
nonspacingmarks and 82,4 million vowels or rho with nonspacingmarks.

7Which could, if not corrected, have terrifying consequencesfor Greek typography, already in a mis-
erable state due to technical limitations of DTP software.
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2.2 Unicode and the Mute Iota Issue

2.2.1 The facts

Both in ancientand in modern(katharevousa) Greekoneencountersthe grammatical
phenomenonof muteiota, wherea iotais written but not pronounced(for example, tFi
QeFi is pronouncedt™the™andnot t™ithe™i).

Themuteiotacanbeu andhasbeenu representedin manydi¶erentways: by a reg-
ular iota, a subscriptiota (in Greek, upogegrammeni), an adscriptiota (in Greek, pros-
gegrammeni), a smallcapital iota, etc. The way of representingthe muteiota is purely
stylistic and hencegrammaticallyirrelevant: Oxford Editions will rather usea regu-
lar sizeiota8 while AssociationBudŽ9 or editionsprinted in Greece10 will rather use
subscriptiotas, etc.

2.2.2 The author©sopinion

By explicitly separatingsubscriptandadscriptiota, Unicodecreatesunnecessarycon-
fusion: all of theseshouldbecalledmuteiota(for example, U+1FF3 GREEKSMALL LETTEROMEGA

WITH YPOGEGRAMMENI shouldbe calledU+1FF3 GREEK SMALL LETTER OMEGA WITH MUTE IOTA instead).
Renderingenginesshouldthen choosethe way of explicitly representingletterswith
muteiota (this representationmayvery wellalsodependon the contextandmayvary
insidethe samedocument: in a completelyuppercasedsentence, the muteiota canbe
representedby a smallcapital iota, while in a mixeduppercase/lowercasecontext, a
subscriptiotacanbeusedfor capital letterswith mute iota. Compare, for example, O
AiDHS andÁI[d hv,whichcanbothbeencounteredin the samedocumentbut neither
oneof themis conformantto Unicodev3.2.

2.2.3 Amendment 2a

amendment of p. 168of the Unicodebook:

The nonspacing mark ypogegrammeni (also known as iota subscript in English) can be applied to
the vowels alpha , eta, and omega to represent historic diphthongs. This mark appears as a small iota
below the vowel. When applied to a single uppercase vowel, the iota does not appear as a subscript,
but is instead normally rendered as a regular lowercase iota to the right of the uppercase vowel. This
form of the iota is called prosgegrammeni (also known as iota adscript in English). In completely
uppercased words, the iota subscript should be replaced by a capital iota . See SpecialCasing.txt on
the CD-ROM. Archaic representations of Greek words (which did not have lowercase or accents) use
the Greek capital letter iota following the vowel for these diphthongs. Such archaic representations
require special case mapping.
The grammatical phenomenon of the mute iota applied to lowercase letters alpha , eta, and omega
can be represented by a nonspacing mark ypogegrammeni (also known as iota subscript in English)

8Hart©sRulesfor Compositorsand Readersat the University PressOxford [2, p. 112] says: ++The vowelsa
h w may occur with the letter iota beneaththem (+subscript©) { | } ; someauthorsprefer to write ai hi wi, in
which caseaccentsand breathingsshould be set on the first vowel.©©

9Quotation to be added later.
10Quotation to be added later.
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or by a regular lowercase iota . The same grammatical phenomenon applied to uppercase letters can
be represented by a subscript iota , or by a regular lowercase iota , or as a downsized lowercase iota
placed to the right of the vowel (and called prosgegrammeni, or iota adscript in English), or as a small
capital iota , or as a regular capital iota .
Rendering engines should choose between different representations of the mute iota phenomenon,
based either on user' s choice or on the context.

2.2.4 Amendment 2b

On pages494-497of the Unicodebook, informativenotesshouldbeaddedto the fol-
lowingcharacters:

U+1F80 GREEKSMALL LETTERALPHA WITH PSILI AND YPOGEGRAMMENI

� lowercase alpha with smooth breathing and mute iota
U+1F81 GREEKSMALL LETTERALPHA WITH DASIA AND YPOGEGRAMMENI

� lowercase alpha with rough breathing and mute iota
U+1F82 GREEKSMALL LETTERALPHA WITH PSILI AND VARIA AND YPOGEGRAMMENI

� lowercase alpha with smooth breathing and grave accent and mute iota
U+1F83 GREEKSMALL LETTERALPHA WITH DASIA AND VARIA AND YPOGEGRAMMENI

� lowercase alpha with rough breathing and grave accent and mute iota
U+1F84 GREEKSMALL LETTERALPHA WITH PSILI AND OXIA AND YPOGEGRAMMENI

� lowercase alpha with smooth breathing and acute accent and mute iota
U+1F85 GREEKSMALL LETTERALPHA WITH DASIA AND OXIA AND YPOGEGRAMMENI

� lowercase alpha with rough breathing and acute accent and mute iota
U+1F86 GREEKSMALL LETTERALPHA WITH PSILI AND PERISPOMENI AND YPOGEGRAMMENI

� lowercase alpha with smooth breathing and circum¯ex accent and mute iota
U+1F87 GREEKSMALL LETTERALPHA WITH DASIA AND PERISPOMENI AND YPOGEGRAMMENI

� lowercase alpha with rough breathing and circum¯ex accent and mute iota
U+1F88 GREEKCAPITAL LETTERALPHA WITH PSILI AND PROSGEGRAMMENI

� uppercase alpha with smooth breathing and mute iota
U+1F89 GREEKCAPITAL LETTERALPHA WITH DASIA AND PROSGEGRAMMENI

� uppercase alpha with rough breathing and mute iota
U+1F8A GREEKCAPITAL LETTERALPHA WITH PSILI AND VARIA AND PROSGEGRAMMENI

� uppercase alpha with smooth breathing and grave accent and mute iota
U+1F8B GREEKCAPITAL LETTERALPHA WITH DASIA AND VARIA AND PROSGEGRAMMENI

� uppercase alpha with rough breathing and grave accent and mute iota
U+1F8C GREEKCAPITAL LETTERALPHA WITH PSILI AND OXIA AND PROSGEGRAMMENI

� uppercase alpha with smooth breathing and acute accent and mute iota
U+1F8D GREEKCAPITAL LETTERALPHA WITH DASIA AND OXIA AND PROSGEGRAMMENI

� uppercase alpha with rough breathing and acute accent and mute iota
U+1F8E GREEKCAPITAL LETTERALPHA WITH PSILI AND PERISPOMENI AND PROSGEGRAMMENI

� uppercase alpha with smooth breathing and circum¯ex accent and mute iota
U+1F8F GREEKCAPITAL LETTERALPHA WITH DASIA AND PERISPOMENI AND PROSGEGRAMMENI

� uppercase alpha with rough breathing and circum¯ex accent and mute iota
U+1F90 GREEKSMALL LETTERETA WITH PSILI AND YPOGEGRAMMENI

� lowercase eta with smooth breathing and mute iota
U+1F91 GREEKSMALL LETTERETA WITH DASIA AND YPOGEGRAMMENI

� lowercase eta with rough breathing and mute iota
U+1F92 GREEKSMALL LETTERETA WITH PSILI AND VARIA AND YPOGEGRAMMENI

� lowercase eta with smooth breathing and grave accent and mute iota
U+1F93 GREEKSMALL LETTERETA WITH DASIA AND VARIA AND YPOGEGRAMMENI

� lowercase eta with rough breathing and grave accent and mute iota
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U+1F94 GREEKSMALL LETTERETA WITH PSILI AND OXIA AND YPOGEGRAMMENI

� lowercase eta with smooth breathing and acute accent and mute iota
U+1F95 GREEKSMALL LETTERETA WITH DASIA AND OXIA AND YPOGEGRAMMENI

� lowercase eta with rough breathing and acute accent and mute iota
U+1F96 GREEKSMALL LETTERETA WITH PSILI AND PERISPOMENI AND YPOGEGRAMMENI

� lowercase eta with smooth breathing and circum¯ex accent and mute iota
U+1F97 GREEKSMALL LETTERETA WITH DASIA AND PERISPOMENI AND YPOGEGRAMMENI

� lowercase eta with rough breathing and circum¯ex accent and mute iota
U+1F98 GREEKCAPITAL LETTERETA WITH PSILI AND PROSGEGRAMMENI

� uppercase eta with smooth breathing and mute iota
U+1F99 GREEKCAPITAL LETTERETA WITH DASIA AND PROSGEGRAMMENI

� uppercase eta with rough breathing and mute iota
U+1F9A GREEKCAPITAL LETTERETA WITH PSILI AND VARIA AND PROSGEGRAMMENI

� uppercase eta with smooth breathing and grave accent and mute iota
U+1F9B GREEKCAPITAL LETTERETA WITH DASIA AND VARIA AND PROSGEGRAMMENI

� uppercase eta with rough breathing and grave accent and mute iota
U+1F9C GREEKCAPITAL LETTERETA WITH PSILI AND OXIA AND PROSGEGRAMMENI

� uppercase eta with smooth breathing and acute accent and mute iota
U+1F9D GREEKCAPITAL LETTERETA WITH DASIA AND OXIA AND PROSGEGRAMMENI

� uppercase eta with rough breathing and acute accent and mute iota
U+1F9E GREEKCAPITAL LETTERETA WITH PSILI AND PERISPOMENI AND PROSGEGRAMMENI

� uppercase eta with smooth breathing and circum¯ex accent and mute iota
U+1F9F GREEKCAPITAL LETTERETA WITH DASIA AND PERISPOMENI AND PROSGEGRAMMENI

� uppercase eta with rough breathing and circum¯ex accent and mute iota
U+1FA0 GREEKSMALL LETTEROMEGA WITH PSILI AND YPOGEGRAMMENI

� lowercase omega with smooth breathing and mute iota
U+1FA1 GREEKSMALL LETTEROMEGA WITH DASIA AND YPOGEGRAMMENI

� lowercase omega with rough breathing and mute iota
U+1FA2 GREEKSMALL LETTEROMEGA WITH PSILI AND VARIA AND YPOGEGRAMMENI

� lowercase omega with smooth breathing and grave accent and mute iota
U+1FA3 GREEKSMALL LETTEROMEGA WITH DASIA AND VARIA AND YPOGEGRAMMENI

� lowercase omega with rough breathing and grave accent and mute iota
U+1FA4 GREEKSMALL LETTEROMEGA WITH PSILI AND OXIA AND YPOGEGRAMMENI

� lowercase omega with smooth breathing and acute accent and mute iota
U+1FA5 GREEKSMALL LETTEROMEGA WITH DASIA AND OXIA AND YPOGEGRAMMENI

� lowercase omega with rough breathing and acute accent and mute iota
U+1FA6 GREEKSMALL LETTEROMEGA WITH PSILI AND PERISPOMENI AND YPOGEGRAMMENI

� lowercase omega with smooth breathing and circum¯ex accent and mute iota
U+1FA7 GREEKSMALL LETTEROMEGA WITH DASIA AND PERISPOMENI AND YPOGEGRAMMENI

� lowercase omega with rough breathing and circum¯ex accent and mute iota
U+1FA8 GREEKCAPITAL LETTEROMEGA WITH PSILI AND PROSGEGRAMMENI

� uppercase omega with smooth breathing and mute iota
U+1FA9 GREEKCAPITAL LETTEROMEGA WITH DASIA AND PROSGEGRAMMENI

� uppercase omega with rough breathing and mute iota
U+1FAA GREEKCAPITAL LETTEROMEGA WITH PSILI AND VARIA AND PROSGEGRAMMENI

� uppercase omega with smooth breathing and grave accent and mute iota
U+1FAB GREEKCAPITAL LETTEROMEGA WITH DASIA AND VARIA AND PROSGEGRAMMENI

� uppercase omega with rough breathing and grave accent and mute iota
U+1FAC GREEKCAPITAL LETTEROMEGA WITH PSILI AND OXIA AND PROSGEGRAMMENI

� uppercase omega with smooth breathing and acute accent and mute iota
U+1FAD GREEKCAPITAL LETTEROMEGA WITH DASIA AND OXIA AND PROSGEGRAMMENI

� uppercase omega with rough breathing and acute accent and mute iota
U+1FAE GREEKCAPITAL LETTEROMEGA WITH PSILI AND PERISPOMENI AND PROSGEGRAMMENI
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� uppercase omega with smooth breathing and circum¯ex accent and mute iota
U+1FAF GREEKCAPITAL LETTEROMEGA WITH DASIA AND PERISPOMENI AND PROSGEGRAMMENI

� uppercase omega with rough breathing and circum¯ex accent and mute iota
U+1FB2 GREEKSMALL LETTERALPHA WITH VARIA AND YPOGEGRAMMENI

� lowercase alpha with grave accent and mute iota
U+1FB3 GREEKSMALL LETTERALPHA WITH YPOGEGRAMMENI

� lowercase alpha with mute iota
U+1FB4 GREEKSMALL LETTERALPHA WITH OXIA AND YPOGEGRAMMENI

� lowercase alpha with acute accent and mute iota
U+1FB7 GREEKSMALL LETTERALPHA WITH PERISPOMENI AND YPOGEGRAMMENI

� lowercase alpha with circum¯ex accent and mute iota
U+1FBC GREEKCAPITAL LETTERALPHA WITH PROSGEGRAMMENI

� uppercase alpha with mute iota
U+1FC2 GREEKSMALL LETTERETA WITH VARIA AND YPOGEGRAMMENI

� lowercase eta with grave accent and mute iota
U+1FC3 GREEKSMALL LETTERETA WITH YPOGEGRAMMENI

� lowercase eta with mute iota
U+1FC4 GREEKSMALL LETTERETA WITH OXIA AND YPOGEGRAMMENI

� lowercase eta with acute accent and mute iota
U+1FC7 GREEKSMALL LETTERETA WITH PERISPOMENI AND YPOGEGRAMMENI

� lowercase eta with circum¯ex accent and mute iota
U+1FCC GREEKCAPITAL LETTERETA WITH PROSGEGRAMMENI

� uppercase eta with mute iota
U+1FF2 GREEKSMALL LETTEROMEGA WITH VARIA AND YPOGEGRAMMENI

� lowercase omega with grave accent and mute iota
U+1FF3 GREEKSMALL LETTEROMEGA WITH YPOGEGRAMMENI

� lowercase omega with mute iota
U+1FF4 GREEKSMALL LETTEROMEGA WITH OXIA AND YPOGEGRAMMENI

� lowercase omega with acute accent and mute iota
U+1FF7 GREEKSMALL LETTEROMEGA WITH PERISPOMENI AND YPOGEGRAMMENI

� lowercase omega with circum¯ex accent and mute iota
U+1FFC GREEKCAPITAL LETTEROMEGA WITH PROSGEGRAMMENI

� uppercase omega with mute iota

2.3 The Shape of the Perispomeni

2.3.1 Amendment 3a

Table7-1, on page167of the Unicodebook, is asfollows:

Table 7-1. Nonspacing Marks Used with Greek
Code Name Alternative Names
U+0300 COMBINING GRAVE ACCENT varia
U+0301 COMBINING ACUTE ACCENT tonos, oxia
U+0302 COMBINING CIRCUMFLEX ACCENT
U+0303 COMBINING TILDE
U+0304 COMBINING MACRON
U+0306 COMBINING BREVE
U+0308 COMBINING DIAERESIS dialytika

amendment :
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Table 7-1. Nonspacing Marks Used with Greek
Code Name Alternative Names
U+0300 COMBINING GRAVE ACCENT varia
U+0301 COMBINING ACUTE ACCENT tonos, oxia
U+0303 COMBINING TILDE
U+0304 COMBINING MACRON
U+0306 COMBINING BREVE
U+0308 COMBINING DIAERESIS dialytika
U+0311 COMBINING INVERTED BREVE

r at i onal e:

Thereis an unfortunateconfusionin the Unicodeencodingbetweenthe name
ÔÔcircumßexaccent,^̂ and the shapeof the Greekdiacritic perispomeni, which,
in Greektypography, canbeeitherthe oneof a tilde, or the oneof an inverted
breveor the oneof a macron, but neverthe oneof a circumßexaccent, as, for
example, on Latin letter Ô•̂. As alreadystatedin [1, p. 11], the choicebetween
thesethreeshapesis purely esthetic(for example, typefacesMonotypeGreek
90, 91, 92, GreekTimesand New Hellenicusethe tilde form, while typefaces
Porsonand GreekSansusethe invertedbreveform, and typefaceLinotype
Helveticausesthe macronform. . .).
Thereforewe proposethe replacementof U+0302 COMBINING CIRCUMFLEX ACCENT by
U+0311 COMBINING INVERTED BREVE in the list.

Relatedto this confusionbetweencircumßex(the nameof the accent) and tilde, in-
vertedbreveandmacron(its possibleforms) is alsothe followingamendment:

2.3.2 Amendment 3b

amendment for p. 168of the Unicodebook:

U+0342 COMBINING GREEK PERISPOMENI may appear as either a circum¯ex or a tilde or an inverted
breve or a macron . Because of this variation in form, the perispomeni was encoded distinctly from
U+0303 COMBINING TILDE.

2.4 Side-by-side Placement of Accents

2.4.1 Amendment 4

amendment for p. 27(paragraph2.6) of the Unicodebook:

For example, when used with the Greek script, the ªbreathing marksº smooth breathing U+0313 COM-

BINING COMMA ABOVE (Psili) and rough breathing U+0314 COMBINING REVERSEDCOMMA ABOVE (Dasia)

require that, when used together with a following acute or grave accent, they be rendered side-by-
side above their base letter (when the letter is lower case) or in front of the base letter (when the letter
is upper case) rather than the accent marks being stacked above the breathing marks.

r at i onal e:

This is simplyan omissionin the text whichwerectify.
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2.5 Stigma and Digamma

2.5.1 Amendment 4

On page40and41of the UnicodeStandard3.2BETA, it is written:
03DA e GREEKLETTERSTIGMA
03DB � GREEKSMALL LETTERSTIGMA
03DC g GREEKLETTERDIGAMMA
03DD f GREEKSMALL LETTERDIGAMMA

� used symbolically for numeral six
03DE � GREEKLETTERKOPPA
03DF � GREEKSMALL LETTERKOPPA

� most commonly used with a numeric value
(90), as in the dating of legal documentation

03E0 k GREEKLETTERSAMPI
03E1 j GREEKSMALL LETTERSAMPI

amendment :
03DA e GREEKLETTERSTIGMA

� used symbolically for numeral six
03DB � GREEKSMALL LETTERSTIGMA

� used symbolically for numeral six
03DC g GREEKLETTERDIGAMMA
03DD f GREEKSMALL LETTERDIGAMMA
03DE � GREEKLETTERKOPPA

� used symbolically for numeral ninety
03DF � GREEKSMALL LETTERKOPPA

� used symbolically for numeral ninety
03E0 k GREEKLETTERSAMPI

� used symbolically for numeral nine hundred
03E1 j GREEKSMALL LETTERSAMPI

� used symbolically for numeral nine hundred

r at i onal e:

Thereis a confusionbetweenalphabeticalandnumericalarchaicletters: letters
stigmae�, koppa�� andsampikj areclearlynumerical, sincethey areused
evennowadaysfor numbers6, 90and 900. On the other hand, lettersarchaic
koppaih and digammagf areclearlyalphabetic, and areusednowadaysfor
the transcriptionof ancientinscriptions.
This is the currentusageof theseletters; of coursean epigraphologistmay al-
waysfind an inscriptionwherearchaickoppaor digammarepresentnumbers,
or inverselykoppaand sampiare usedalphabetically, but this would be an
exceptionrather than the rule.
Additionalconfusionis generatedfrom the fact that stigmahasbeenuseduntil
two centuriesagoin printedandhandwrittentext asa sigma-tau ligature(and
in fact, in modernGreece, the lettersst usedtogetherrepresentnumbersix
(althoughs by itself is 200andt is 300)).
It wouldbecontraryto the principlesof Unicodeto useU+03DA GREEKLETTERSTIG-

MA and U+03DB GREEK SMALL LETTER STIGMA as sigma-tau ligatures, that is why it is
especiallyimportant to qualify themasbeingnumerics.
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3 Additions to Unicode v3.2

We proposethe followingadditionsto the Greektablesof Unicodev3.2. At the end
of this section, the readerwill find the Unicodev3.2 tableswith the charactersof this
proposalinserted.

3.1 Uppercase Versions of kai and lunate sigma

03F7

U+03F7 GREEKCAPITAL KAI SYMBOL

r at i onal e:
In an uppercased-only contextthe U+03D7 GREEKKAI SYMBOL characteralsogetsupper-

cased. Thereforeit is necessaryto includeits uppercaseversionasan additionalchar-
acterin the Unicodestandard.

03F8

U+03F8 GREEKCAPITAL LUNATE SIGMA SYMBOL

r at i onal e:
The lunatesigmaU+03F2 GREEKLUNATE SIGMA SYMBOL, whichis actuallynot a ÔÔsymbol^̂

(in the sensethat it is usedfor Greektext only and not for mathematics), but the
traditional way of representinga context-freesigma(neitherinitial not final), requires
an uppercaseversion.11 Thereforeit is necessaryto includeits uppercaseversionasan
additionalcharacterin the Unicodestandard.

3.2 Reversed Iota and Upsilon Vowels

03F9 03FA 03FB 03FC

11Although one may argue that there is no di¶erence between initial and final uppercasesigma, tra-
ditionally when typesetting Greek text with lunate lowercasesigmas, one usesalso a lunate sigma for
uppercase.
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Figure 6: A sentencewith someoccurencesof U+03FA GREEKSMALL REVERSEDLETTERIO-
TA WITH TILDE BELOW and U+03FC GREEKSMALL REVERSEDLETTERUPSILON WITH TILDE BELOW

taken from a popular theatrical play of the beginning of 20th century.

U+03F9 GREEKCAPITAL REVERSEDLETTERIOTA WITH BREVEBELOW
� Used in late 19th/early 20th century for semi-consonantic vowels
� 0399 032E Greek capital letter iota with combining breve below

U+03FA GREEKSMALL REVERSEDLETTERIOTA WITH TILDE BELOW
� 03B9 032E Greek small letter iota with combining breve below

U+03FB GREEKCAPITAL REVERSEDLETTERUPSILON WITH BREVEBELOW
� 03A5 032E Greek capital letter upsilon with combining breve below

U+03FC GREEKSMALL REVERSEDLETTERUPSILON WITH TILDE BELOW
� 03C5 032E Greek small letter upsilon with combining breve below

r at i onal e:
Theselettershavebeenusedvery abondantlyat the endof the 19th and at the

beginningof the 20th centuryto representthe semi-consonanticsoundof ÔÔyi^̂ in di-
motiki texts. Later on, whenthe spellingof dimotikihasbeenstandardized, they have
beenreplacedby non-reversediota and upsilon(sothat thereis no graphicaldistinc-
tion anymorebetweenvowelÔÔi^̂ and semi-consonantÔÔyi^̂ (as for examplein poEov
pronouncedÔÔp”os^̂ andpoi¾vpronouncedÔÔpyi—s^̂)). (Seealsofig. 6.)

To encodedocumentsof that periodcorrectly, thesecharactersarenecessaryto be
includedin the Unicodestandard.

Notethat the fact that thebaselettersarereversedexcludesthealternativeof using
combiningdiacriticsto obtain them.

Also note that semi-consonanticvowels, by their nature, neverget accentedand
areneverlocatedat the beginningof words, henceit is notnecessaryto provideany
combinationof thesewith the usualGreekaccentsandbreathings.

Thediacriticsbreveor tilde usedin theseconstructionsareboth calledÔÔhyphen.^̂
Sometimesabreveisusedalsofor thelowercasereversediotaandupsilon, but obviously
it waseasierfor printersto take the alreadyexistingiotawith perispomeniandsimply
revert it . Sinceit is a typographicaltradition to reverseletters, we are keepingit in
our proposal; however, asa compatibilityequivalentwe proposenon-reversedletters
with combiningbrevebelow(the latter representingthe ÔÔhyphen^̂).
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3.3 Letters Epsilon And Omicron With Perispomeni Accent

1FB5 1FC51F16 1F17 1F46 1F47 1F1E 1F1F 1F4E 1F4F

U+1F16 GREEKSMALL LETTEREPSILON WITH PSILI AND PERISPOMENI
� 03B5 0313 0342

U+1F17 GREEKSMALL LETTEREPSILON WITH DASIA AND PERISPOMENI
� 03B5 0314 0342

U+1F1E GREEKCAPITAL LETTEREPSILON WITH PSILI AND PERISPOMENI
� 0395 0313 0342

U+1F1F GREEKCAPITAL LETTEREPSILON WITH DASIA AND PERISPOMENI
� 0395 0314 0342

U+1F46 GREEKSMALL LETTEROMICRON WITH PSILI AND PERISPOMENI
� 03BF 0313 0342

U+1F47 GREEKSMALL LETTEROMICRON WITH DASIA AND PERISPOMENI
� 03BF 0314 0342

U+1F4E GREEKCAPITAL LETTEROMICRON WITH PSILI AND PERISPOMENI
� 039F 0313 0342

U+1F4F GREEKCAPITAL LETTEROMICRON WITH DASIA AND PERISPOMENI
� 039F 0314 0342

U+1FB5 GREEKSMALL LETTEREPSILON WITH PERISPOMENI
� 03B5 0342

U+1FC5 GREEKSMALL LETTEROMICRON WITH PERISPOMENI
� 03BF 0342

r at i onal e:
Grammarrulesfor modernandstandardizedancientGreekdo not allowthe peris-

pomeniaccentto be placedon epsilonand omicronletters (becausetheselettersare
shortvowels, contrarily to etaandomega, whicharelongones). This explainswhy the
correspondingUnicodepositionshavenot beenused.

In fact, lettersetaand omegahavebeenintroducedin Athensin 403bc (see[1,
p. 3]) as longcounterpartsof epsilonand omicron. Beforethe introductionof etaand
omega, both the short and the long versionsof epsilonand omicronwerewritten as
epsilonandomicron.

Whentranscribingepigraphicaltextswhichcontainlongepsilonandomicronletters,
scholarsvery often usethe perispomeniaccentupontheseletters(as if they wereeta
or omega). For that reason, it becomesnecessaryto introducepre-composedversions
of epsilonandomicronwith all combinationsof perispomeniandbreathings.

Onemayarguethat thesecombinationsof vowelsanddiacriticscanbeobtainedby
combiningdiacritics. Thisis true, butsincetheothercombinationsof vowels, accentsand
breathingsall existin pre-composedform, softwaredesignersusuallydonot implement
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compositionof Greekvowelsand diacritics(since, as they argue, thereis no explicit
needfor it ).

Undertheseconditionsit is impossiblefor scholarsto accessthe ÔÔforbidden^̂ com-
binations(epsilonandomicronwith perispomeniandeventuallybreathings). Therefore,
and alsofor reasonsof consistencywith the existingpre-composedcharacters, it is
necessaryto explicitly addthesepre-composedcharactersto the table, at the positions
whichhavebeenleft empty in previsionof suchan addition.

3.4 Letters Capital Upsilon With Smooth Breathing

1F5E1F58 1F5A 1F5C

U+1F58 GREEKCAPITAL LETTERUPSILON WITH PSILI
� 03A5 0313

U+1F5A GREEKCAPITAL LETTERUPSILON WITH PSILI AND VARIA
� 03A5 0313 0300

U+1F5C GREEKCAPITAL LETTERUPSILON WITH PSILI AND OXIA
� 03A5 0313 0301

U+1F5E GREEKCAPITAL LETTERUPSILON WITH PSILI AND PERISPOMENI
� 03A5 0313 0342

r at i onal e:
This caseis quite similar to the precedingone: grammarrulesnormallyprohibit

a smoothbreathingon an initial letter upsilon, and henceit is normally impossible
to obtain a smoothbreathingon a capital letter upsilon(which is necessarilyinitial,
otherwiseit wouldtake no breathingin the first place).

Onceagain, rulesof grammardonot alwaysapply: in ancientGreekdialects(seefor
example[5]) oneencountersquite often initial lettersupsilonwith smoothbreathings.

The sameargumentasin the previoussubsectionappliesin favourof addingpre-
composedversionsof thesecharactersinsteadof relying on renderingenginesto do
compositionof vowelsandcombiningdiacritics. Therefore, it is necessaryto explicitly
add thesepre-composedcharactersto the table, at the positionswhichhavebeenleft
empty in previsionof suchan addition.
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