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abstr act
In this paper we presentguidelinesfor using the part of Unicode related to
the Greekwriting system namely the tables of OObas@reek*and OOextended
Greek™ These guidelines are followed by a seriesof suggestionsof amend
mentsto 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.
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1 Guidelines
The GreekUnicodetableshavethreemajorinconvenients

1 the fact that there are two Greektablesin Unicode(pages372and 48990 of
the UnicodebooRk with conBictingcontents In particular someletter+accent
combinationgppeartwice in the Unicodestandard and thereforeusersshould
agreeto whichoccurencéo use

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

3. the confusingand redundantway diacriticshavebeenencoded

(@) therearecombiningdiacriticsfor accentsand breathingsbut no combining
accent+breathingombinations

(b) therearespacingversionf accentsbreathingsandtheir combinations
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(o) thereareevenspacingrersion®f accentsdieresisandtheir combinations
whichneverappearin front of vowelsand henceareillogical

For thesereasonsve wouldlike to suggesa certainnumberof rulesfor usingthe
GreekUnicodetables Most of theserulesare prohibitive the reasorfor this is that,
becausef historicalreasonsthereare charactersvhich eitherareillogical or which
appeartwice in the encodingand we considethat peopleshouldrefrain from using
them Of coursewne supplyalsothe necessaryationalefor theserules

1.1 Rule 1: Lowercase Letters with Acute Accent

r ul e: Do notusecharacters:ir7: GREEK SMALL LETTERALPHA WITH OXIA, U+1F73 GREEKSMALL LET
TEREPSILON 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+IF7D
GREEK SMALL LETTER OMEGA WITH OXIA, U+1FD3 GREEK SMALL LETTERIOTA WITH DIALYTIKA AND OXIA, U+1FE3
GREEKSMALL LETTERUPSILON WITH DIALYTIKA AND OXIA.

r ational e: In the OOba¥iGreektableall vowelswith acuteaccentrealreadypro-
Vided U+03AC GREEK SMALL LETTERALPHA WITH TONOS, U+03AD GREEKSMALL LETTEREPSILON WITH TONOCS,
U+03AE GREEK SMALL LETTERETA WITH TONOS, U+03AF GREEKSMALL LETTERIOTA WITH TONOS, U+03CC GREEK
SMALL LETTEROMICRON WITH TONOS, U+03CD GREEKSMALL LETTERUPSILON WITH TONOS, U+03CE GREEKSMALL
LETTEROMEGA WiTH Tonos, aswell asvowelswith dieresisind acuteaccent+oseo GReeksmALL
LETTERIOTA WITH DIALYTIKA AND TONOS, U+03B0 GREEKSMALL LETTERUPSILON WITH DIALYTIKA AND TONOS.

Sincewe haveto chooséetweerntwo occurencesf exactly the sameletter, our
suggestiolis to systematicallyusethe first occurengenamelythe onein the OObasic
Greektable

1.2 Rule 2. Uppercase Letters with Accent Only

r ul e: Do notusecharacters:irsa GREEK CAPITAL LETTERALPHA WITH VARIA, U+1FBB GREEK CAPITAL
LETTERALPHA WITH OXIA, U+1FC8 GREEK CAPITAL LETTEREPSILON WITH VARIA, U+1FC9 GREEK CAPITAL LETTEREP-
SILON WITH OXIA, U+1FCA GREEKCAPITAL LETTERETA WITH VARIA, U+1FCB GREEKCAPITAL LETTERETA WITH OXIA,
U+1FDA GREEK CAPITAL LETTERIOTA WITH VARIA, U+1FDB GREEK CAPITAL LETTERIOTA WITH OXIA, U+1FEA GREEK
CAPITAL LETTERUPSILON WITH VARIA, U+1FEB GREEK CAPITAL LETTERUPSILON WITH OXIA, U+1FF8 GREEK CAPITAL
LETTEROMICRON WITH VARIA, U+1FF9 GREEKCAPITAL LETTEROMICRON WITH OXIA, U+1FFA GREEKCAPITAL LETTER
OMEGA WITH VARIA, U+1FFB GREEKCAPITAL LETTEROMEGA WITH OXIA.

r ational e: An uppercaseetter carriesan explicitaccentonlyif it is the initial let-
ter of the word and hencenecessarilgarriesalsoa breathing Thesecharacterslo
not carry breathingsbut only accentshencethey areillogical (note that the OOmeno
tonic™ combinationof uppercaseowelswith acuteaccentis coveredn the OObasic
Greektable by characters+osses GREEKCAPITAL LETTERALPHA WITH TONOS, U+0388 GREEK CAPITAL LET-
TER EPSILON WITH TONOS, U+0389 GREEK CAPITAL LETTERETA WITH TONOS, U+038A GREEK CAPITAL LETTERIOTA

This is the non-ofensiveway of refering to human errors. ..
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Figure 1: Equivalent representationsof the mute iota grammatical phenomenon(char-

acters U+1FB3 GREEK SMALL LETTERALPHA WITH YPOGEGRAMMENI and U+1FBC GREEK CAPI-

TAL LETTERALPHA WITH PROSGEGRAMMENI, Which we suggestto renameinto U+1FB3 GREEK

SMALL LETTERALPHA WITH MUTE IOTA and U+1FBC GREEK CAPITAL LETTERALPHA 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 lota

r ul e: If youwishtoencoda lettemwith muteiota donotpayattentiorio thefactweither
theUnicodeencodingefinest ashavinga subscripbr an adscripiota Leavehechoice
of muteiota representatido therenderingengine

rational e: In Unicode lowercasdetters carry a OOsubscipbta and uppercase
lettersan OOadscfiine This distinctionis meaninglesthe choicebetweerthesetwo
representations merelystylisticand shouldbeleft to the renderingengine Note also
that lowercasdetters can very well carry adscriptiotas and uppercasdetters sub
script ones all combinationsare possibleand nonecarriesany additionalsemantics
(sefig. 1).

1.4 Rule 4: Variant Letterforms and Greek Symbols

r ul e: USe u+03p0 GREEKBETA SYMBOL, U+03D1 GREEKTHETA SYMBOL, U+03D2 GREEKUPSILON WITH HOOK
SYMBOL, U+03D5 GREEKPHISYMBOL, U+03F0 GREEKKAPPA SYMBOL, U+03F1 GREEKRHO SYMBOL, U+03F4 GREEK
CAPITAL THETA SYMBOL, U+03F5 GREEKLUNATE EPSILON SYMBOL, U+03F6 GREEKREVERSEDLUNATE EPSILON SYM-
so. onlyin mathematicdbrmulasandnevein Greekext Do notusecharactersosps
GREEKUPSILON WITH ACUTE AND HOOK SYMBOL , U+03D4 GREEKUPSILON WITH DIAERESIS AND HOOK SYMBOL .

r ational e: Charactei-osno creexseta symsoL IS @ medial/finalbeta The distinction
betweerinitial and medial/finalshouldbe left to the renderingengine(asthis is the
casefor the Arabic alphabelL

2One of the amendmentswe proposeis precisely to change namesof Unicode characters with mute
iota, seex2.2.
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Greek 90 | Greek 91 | Monotype Greek Times | Linotype Times Ten

Figure 2: Someletterforms in various typefaces herewe havent kept all glyphs includ-
ed in eachtypeface, but rather those that are the most natural and most frequently
used

Characters+osp1 creexTHETA symeoL and u+osps creekphi symeol, alsoknownas OOopen
theta™ and OOclospti™ are availablein all fonts but their useis not alwaysvery
natural (in italic fonts oneusesatherthe openthetaandin straightfonts the closed
one but this rule is by no meanauniversal on the otherhand the closedohi is rarely
usedin Greektext).

Characters-osro creekkappa symeoL andu-+osr1 GreekrHo symeoL aresimplythe sameas
the usualletters but in diferentfonts (it is like if a GaramondDais consideredsa
distinct Unicodecharactetthan a TimesOA . .).

However the presencef thesecharactersn the Unicodestandardis necessary
sinceit conformsto the principle of completenesghesevariant formsof Greeklet-
ters have beenusedin mathematicatypesettingsystemgto start with TgX, where
they areproducedy macroscalled\vartheta |, \varphi , \varkappa, etc), andex
presgdiferentsemanticin mathematicaformulasthan the OOplatfiorms Hence our
suggestiois to usethesecharacterstrictly in a mathematicatontextonly.

Characters+03ps GREEK UPSILON WITH ACUTE AND HOOK SYMBOL aNd U+03D4 GREEK UPSILON WITH
DIAERESISAND Hook symeoL area mixture of variantformsusedn mathematicaformswith
diacriticsfrom Greeklanguagein otherwords they areillogical and shouldnot be
used

If you happento like the variant letterformsmorethan the standardones the
solutionis simple usea font containingthoseletterforms(for examples+osro GreexkapPA
symeoL IS the letter kappaof the Linotype TimesTenfont, while u+ossa GrReexsmaLL LETTER
kapra IS the sameletter in, for example the MonotypeTimes Greekfont (both are
OOTinefonts). Seealsofig. 2 illustrating theseletterforms

Note that we did not includeu-osps creexrisymeoL in the rule becausés situation
is not very clear it maybe usedin Greektext, evenif the typographicaconventions
andthe semantic# may carry areunclear

On the otherhand it is perfectlyclearthat u+osr2 creexLuNATE sioma symeoL and its
uppercaseersion(whichwe proposdor insertionin the Unicodestandard seex3.1)
are variant versionsof u+03c2 GREEK SMALL LETTER FINAL SIGMA, U+03C3 GREEK SMALL LETTER SIGMA
and u+03as GReek caPITAL LETTERSIGMA With speciakemanti¢giamelythe onesof context
freesigmaletters both uppercasandlowercase

21st Intern ation al Unicode Conference 4 Dublin , Ireland , May 2002



Guidelines and Suggested Amendments to the Greek Unicode Tables
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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 ul e; Useu+o3spa GREEKLETTERSTIGMA , U+03DB GREEKSMALL LETTERSTIGMA, U+03DE GREEKLETTERKOP-
PA, U+03DF GREEKSMALL LETTERKOPPA, U+03EQ GREEKLETTERSAMPI, U+03E1 GREEKSMALL LETTERSAMPI QS
numeralsonly and u+03p8 GREEK LETTER ARCHAIC KOPPA, U+03D9 GREEK SMALL LETTER ARCHAIC KOPFA,
U+03DC GREEKLETTERDIGAMMA , U+03DD GREEKSMALL LETTERDIGAMMA @S lettersonly,

r ational e: Thisis currenttypographicapractice (Seefig. 3 for an example

1.6 Rule 6: Diacritics

r ul e: To represenettersvith accentdreathinganddieresisuseeithercombiningli-
acriticsor preaccentecharacters

The samerule rephrasedDo notusespacingliacriticsto representppercadettersvith
accentandbreathings

exampl e: to encodea capital alphawith acuteaccentand rough breathing write
eitheru+1Fop GREEKCAPITAL LETTERALPHA WITH DASIA AND OXIA OF U+0391 GREEKCAPITAL LETTERALPHA TOI-
lowedby u+0314 comMBINING REVERSEDCOMMA ABOVE (Dasia) fOlloOwedby u+0301 comBINING ACUTE ACCENT
(Oxia, Tonos), DUt NOtu+1FpE GREEKDASIA AND OXIA fOllOWedbY u+0391 GREEKCAPITAL LETTERALPHA.

r ational e: Spacingliacriticsareagainsthe Unicodeprincipleof postpositiveno-
tation. Alsg in Greektypography a diacritic can havezerowidth or not, depending
on the context

1.7 Suggestion 6% Pre-accented characters vs. combining diacritics

suggestion: Usepreaccentecharactenatherthancombiningliacritics

r ational e: diacriticsare placedon top of letters but are not necessarilgentered
In fact, finding the exactpositionof a givendiacritic overa givenletter is a diflicult
processnd is bestdoneby the font designerThereforeif you usepre-accentedet-
ters you have morechance®f havingdiacriticsoptimally placedon letters (while a
renderingenginecompatiblewith combiningdiacriticswill rather centerall diacritics
uponlettery.

This is rather a OOsuggesttahan a OOrt¥esinceit is basedpurely on esthetic
criteria From a logicalpoint of view, preaccentedharacterand lettersfollowedby
combiningdiacriticsare equivalent
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6 wup ~ANEEAVOPOG, HATT.
I’apostrophe, I’efiet, etc.

Figure 4: Compareapostrophe smooth breathing and comma on the first line (Greek)
and the apostropheand commaon the secondline (French): Greek apostropheis similar
in shapeto the smooth breathing, while OOLatit apostropheis similar in shapeto the

D)

ee y/ ' 3

«Kout gimte “Gyt

Figure 5: Greekfirst order and second/higherorder quotation marks, asin font Mono-
type Greek 90.

1.8 Rule 7: Apostrophe vs. Smooth Breathing
r ul e: Useu+2019 rIGHT sinGLE QuoTaTion mMark Tatherthanu+irsr creexpsii asan apostrophe

r ational e: the readermay askOOwlon earthwouldanyoneuseu+irer creexpsiLi as
an apostrophen the first plac&* Well, the fact is that the shapeof the apostrophe
in Greektypographyis exactljthe oneof the smoothbreathingu-+irer creexpsiL. The
OOLattrapostrophe-2o1e ricHT sineLE QuoTaTion MARK IS @ bit longer andlooksmorelike a
commathan like a smoothbreathing This differenceseemsmall but is quite unpleas
ant whenyou haveboth an apostropheand a smoothbreathingcloseto eachother,
and this happengyuite oftenin Greek Thereforeone couldbe temptedto useu+irer
creexpsiL (Whichafter all, is a spacingdiacriti asan apostrophe(Seealsofig. 4.)

This wouldbe againstUnicodeprinciplesin fact, it is the renderingenginewhich
shouldchangehe shapeof the apostrophén a Greekcontext

En passantnotethat Greekis the only languagen the world wherea blank space
is systematicallynsertedafter an apostrophe

1.9 Rule 8. Quotation marks

r ul e; USse u+004B LEFFPOINTING DOUBLE ANGLE QUOTATION MARK and u+00BB RIGHT-POINTING DOUBLE
anaLe quotaTion MArk asfirst ordeiquotatiomarks andu-+2o01F poust  HiIGH-REVERSED-9UOTATION
mark @and u+201p rRiIGHT DOUBLE QuOTATION Mark @S Secondndhigherorderguotationmarks

rational e: this is currenttypographicalpractice As in rule 7, quotation marks
take specialshapesn Greek u+ooae LEFFPOINTING DOUBLE ANGLE QUOTATION MARK @Nd u-+ooBe
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RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK arel in somefontau round ratherthan angulay
and u+201F DOUBLE HIGH-REVERSED-9QUOTATION MARK and u+201D RIGHT DOUBLE QUOTATION MARK have
exactlythe shapeand heightof OOdouliieeathing (in fact, the formeris a OOdouble
roughbreathing® and the latter, a OOdoutdmoothbreathing). (Seealsofig. 5.

corollary to rule 8 Do notusedoubledreathings+irrecreekpasia or double
u+1FBF GrREEKPSILI @S Secondr higherorderquotatiormarks
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2 Amendments to Unicode v3.2

In this sectionwe presenfive amendmentéwo major andthreeminorone$ to Uni-
codev32

The two major amendmentsoncernthe controversialssueof accentingsystem
(OGOmonotdhicersusregular(or OOpolytoffjcGreek x2.1), and the issueof the mute
iotagrammaticaphenomeno(x2.2).

The threeminor amendmentsoncernthe shapeof the perispomeraccent(x2.3),
the sideby-sideplacemenbf accent$x2.4) andthe numeric/alphabetigsagef stigma
anddigammgx2.5).

Theamendmentgroposedh this paperagreewvith UnicodetechnicaleportsTR# 15
Normalization(in particularform NFC), TR# 25 (Unicodeand math), TR# 27 (Uni-
code3.1), TR#28(Unicode3.2), TR#20(Unicodein markuplanguaggs TR# 21(Case
mapping and TR# 24 (Scriptname} The authorwouldlike to thank AsmusFreytag
for his valuableadvice

2.1 Unicode and the Greek Accent Controversy

I havehad quite a few conversationsvith our
Greeksubsidiary. | am well awarethat
polytonic Greekis making a modernrevival
in the pastfewyears

Paul Nelson (Lead developerof the
Microsoft Typography division)

2.1.1 The historical facts

On Februaryl1l 1982 after midnight the GreekParlemenfthat is, the 30parlemen
tariesthat werepresentat that late hour) voted law 12281982 deprecatinghe use
of breathingsgraveand circumf3exaccentand muteiota. The way that law waspre-
sentedat the Parlamentis remarkablyobscurethe title of the law is KErwshtzv pe,
11111981pr xhv toOPro@Edrotzv Dhmokrat-aper- Zggrafzvma htén st LEkeia
tzv Genikz\ka- Tecnikz\ka- IEpaggelmatikz\EkpaideEsewWalidationof thePresi
dentialAct of 19811111 aboutheinscriptionof pupilsto Schoolsf GeneralTechnical
and Professionatducatiohn [3]. And indeed the first article of law 12281982is the
validation of a PresidentialAct concerningupilsand schoolsThis articleis 79lines
long

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

Met t—chme-eus$ toOpar3atov ramg Atonisme woOgraptoOel | hnikd
I3%go g+etai sErhwnam t¢, maootonik¢ sEg hna

Me Proedik Diat gmatapd g pratagodh p¢ tolv HUpargolv LEqikGs
Paide—a ka- Qrhskeunt wnka- Pr ced-ar t G/ Kua@hshv, g kagaris goln
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t¢, epdotoOmaatonikd,0” karevtou kagav ka- o | epontEeievg t-n
Zfarma—toOpar 3atov n¥amost — LEKpa-eus$ ka- st—Dio-ksh.

In English

After publicationof this law, the accentingof the written Greeklanguage
will be doneaccordinglyjto the monotonicsystem

PresidentiaDecisions establishedy the ministerof Educationand Reli-
giousMatters andthe ministerof Presidencyill determinghe natureof
monotonicsystemits rulesandthe detailsof its applicationto Education
and Administration

Wellunderstoogthis articlehasnorelationwhatsoevewith thetitle of law 12281982
and obviouslyis simply OOhiddem that law, to remainunnoticed

Thats politics Onthe otherhand the majorargumenbf supporteref the OOmono
tonic*™ systemwasthat, contrarilyto Frenchand Germanaccentsandbreathing$ad
no incidenceanymoreto the phoneticef Greeklanguage

This arguments irrelevantsincethesediacriticsmay havelittle directimpacton
the phoneticsf the languagebut are important on the morphologicatyntacticahnd
etymologicévef.

The real reasorfor deprecatingliacriticswasthe pressurdy the printing indus
try, andespeciallypy daily newspapershe monotonicsystenreducedheir production
costsby 40% (without of coursdoweringthe price of journal$ and allowedthemto
computerizéhe printing processnoreeasily sinceat that time therewereindeedech
nical problemsnvolvedin typesettingregularGreek®

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

4For example the circumBex accent allows disambiguation of words; dra-ais the feminin adjective
OObeautiff while araf is the adverb OObeautifully* or the plural neutral form of the adjective OObeauti
ful M This is a morphological diference betweenwords. L

The grave accentplays a syntactical/semantical r™legiat- hasthe meaning of OObecaddehile giat-has
the meaning of OOwH Here we seethat the grave accent hasindeedan 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’s what var'a means.

The rough breathing plays an etymological r™le/ ov meansOOterth(of an agreemen), while A ov means
OOmountait When words are combined the rough breathing changesthe consonantprecedingit: for ex-
ample: Zp + Aov = “forov (the pi has been transformed into a phi), which wouldnt be the caseif the
secondword meant OOmountathinstead of OOter etc.

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

SComputers 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. ..
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2.1.2 The author©sopinion

By that reform the Greekgovermentommiteda crimeagainstGreeklanguage. .

Thereformis nowpart of Greekhistory. But the fact is that duringall thoseyears
the Academyof Athensandmanypublisherfaveresistedandarestill publishingheir
booksin regularGreek Indeedthereare moreand morebooksin regularGreek even
thoughaccentsand breathingsare not anymorethaughtin schooland mostyounger
Greekgo not knowhowto usethem

And, well understoodthe communityof scholargof ancient medievalbr modern
Greell outsideGreecéasneveradoptedhe OOmonotdhgystem Thisis not a minor
issuethe Greedanguagdasbeenstudiedn the Westfor centuriessinceGreekculture
is part of the foundationsof Westerncivilization Like all landmarksof civilization
onecansaythat Greeklanguagédelonggo the entireworld andnot only to a smal)
profit-drovergroupof peoplecalledOOth@reekgoverment®

But howdoesUnicodegetinvolvedwith theseissue®

As Unicodeaimsto beusedby all kindsof peopleit shouldbe OOpoliticaltprrecy™
and avoid explicit or implicit acceptioror refusalof oneof the two systemgregular
vs OOmonotdhiGreel.

Is this currentlythe cas@

Unfortunately no. For example on page 167 of the Unicodebook OOPolytonic
GreeRis presenteds an exceptionataseof Greek usedor ancientGreelonly This
is totally wrongand implicitly pro-OOmonotaffiand thereforeunacceptable

[On the otherhand page71 of the Unicodebookshowsa very beautifulcloseup
picture of somewordsin Greek and thesewordshappento be in polytonicModern
Greek(the wordkaf v = OOcofeeanhardly be consideredncientor byzantine.).]

The suggestionsf amendmentthat followaimto indicatesuchpitfalls andsupply
alternatives

2.1.3 Amendment la

amendment of p. 167of the Unicodebook

The Greek script is written in linear sequence from left to right with eeeasieral-frequent use of non-
spacing marks. For pre-composed combinations of letters and nonspacing marks, see the following
subsection, 2Greek Extended: U+1F00-U+1FFE° Greek letters come in upper- and lowercase pairs.

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 2dmonotonic.° Standards ISO 8859-7 and ELOT 928 have been designed for 2monotonic® Greek.
Even today, many Greek documents are not conformant to that reform.

rational e;

1) As explaineckarlier in regularGreekpracticallyeachword hasat leastone
accent(u+0300 COMBINING GRAVE ACCENT (Varia), U+0301 COMBINING ACUTE ACCENT (Oxia, Tonos) OI
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U+0342 COMBINING GREEKPERISPOMENI), and everyword startingwith a vowelhasalso
a breathing(u+0313 COMBINING COMMA ABOVE (Psili), U+0314 COMBINING REVERSEDCOMMA ABOVE
oasia)). Searchingn the TLG, wefoundthat 223 percenvf Greeketterdaveat
leastonenonspacingarlé; this is why their useshouldrather be classifiedas
OOfrequérihan OOoccasiohal

2) We haveexplainedaboveboth the historicalfacts(x2.1.1) and our personal
views(x2.12) aboutthe 1982reform As OOmonotdhiGreekis a quite local
phenomenagrboth historically(only 20yearsof existencecomparedo eighteen
centuriesof regularGreell and geographicallyit is usedonly in Greeceand
Cyprus andnot by the worldwidecommunityof scholark it shouldbethe one
presentedn the text asa speciakase rather than OOpolytoffiGreek which
we would rather call OOregufeor OOordin&rGreek sincethat’s what it has
alwaysbeen

2.1.4 Amendment 1b

amendment of p. 167of the Unicodebook

{J+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. are-n-In 2monotonic®
Greek the only remaining accent is the acute accent (oxia), called fonos. In earlier editions of this stan-
dard it was mistakenly shown as a vertical line over the vowel.

rational e;

The fact that acuteand graveaccentsare steepetthan their Latin alphabet
equivalentss statisticallytrue (actually evenin Latin alphabetext, the angle
of an acuteor graveaccenidepend®sn the typefaceused for exampleBodoni
accentaresteepethan Timesone¥ howeverthis fact is by no meangelated
to the OOmonotahgystem

Onthe otherhand the errorof earliereditionsof the Unicodestandard afect
ed only the OObasiGreektablg probablybecausg@eoplewith little (or no?)
knowledgef Greekhaveimaginedhat an accentwhichderivesrom both the
acuteandthe graveaccentshouldbe symetric

As statedin [1, p. 14, in the early daysof the 1982reform) somedocuments
usedtriangularor circularaccentgo representhe uniqueaccenthat survived
the reform This practicediminuishedorogressivelgafter ministerialgrammar
booksstatedclearlythat the OOunigaecentasthe shapeof an acuteaccent™

8In fact, texts contained in the TLG contain 1773 million consonants 107 million vowels without
nonspacingmarks and 824 million vowels or rho with nonspacingmarks.

"Which could, if not corrected, have terrifying consequence$or 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 lota Issue
2.2.1 The facts

Both in ancientand in modern(katharevous&reekoneencountershe grammatical
phenomenoaf muteiota wherea iotais written but not pronouncedfor exampletFi
Q& is pronounced™he ™nd not t™the i

The muteiotacanbeu andhasbeen representeth manydiferentways by areg
ular iota a subscriptiota (in Greek upogegrammgnan adscriptiota (in Greek pros
gegrammenia smallcapitaliotg etc The way of representinghe muteiotais purely
stylistic and hencegrammaticallyirrelevant Oxford Editions will rather usea regu
lar sizeioté® while AssociatiorBudZ or editionsprinted in Greec® will rather use
subscriptiotas etc

2.2.2 The author©sopinion

By explicitly separatingsubscriptand adscriptiota Unicodecreatesinnecessargor

fusion all of theseshouldbe calledmuteiota (for exampleu+1rrs GREEKSMALL LETTEROMEGA

with yrocerammenl Shouldbe calledu+1rrs GREEKSMALL LETTEROMEGA WITH MUTE 10TA instea()l.

Renderingengineshouldthen chooseahe way of explicitly representindetterswith

muteiota (this representatiomay very well alsodependn the contextand may vary
insidethe samedocumentin a completelyuppercasedentencethe muteiota canbe
representethy a smallcapital iota, while in a mixed uppercase/lowercasentext a
subscriptiota canbe usedfor capitalletterswith muteiota Compargfor example O

AIiDHS andAl[d hv,whichcanboth beencountereth the samedocumenbut neither
oneof themis conformanto Unicodev3.2

2.2.3 Amendment 2a

amendment of p. 168of the Unicodebook

The grammatical phenomenon of the mute iota applied to lowercase letters alpha, eta, and omega

can be represented by anonspacing mark ypogegrammeni (also known as jota subscript in English)

8HartoRulesfor Compositorsand Readersat the University PressOxford [2, p. 112] says Fhe 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©©

9Quootation to be added ater.

0Quotation to be added later.
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or by aregular lowercase jota. The same grammatical phenomenon applied to uppercase letters can
be represented by a subscript iota, or by aregular lowercase iota, or as adownsized lowercase iota
placed to the right of the vowel (and called prosgegrammeni, or iota adscript in English), or as asmall
capital Jjota, or as aregular 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 pagest944970f the Unicodebook informativenotesshouldbe addedto the fol-
lowingcharacters

U+1F80 GREEKSMALL LETTERALPHA WITH PSILIAND 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 PSILIAND 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 PSILIAND PERISPOMENIAND YPOGEGRAMMENI
lowercase alpha with smooth breathing and circum ex accent and mute iota
U+1F87 GREEKSMALL LETTERALPHA WITH DASIA AND PERISPOMENIAND YPOGEGRAMMENI
lowercase alpha with rough breathing and circum ex accent and mute iota
U+1F88 GREEK CAPITAL LETTERALPHA WITH PSILI AND PROSGEGRAMMENI
uppercase alpha with smooth breathing and mute iota
U+1F89 GREEK CAPITAL LETTERALPHA WITH DASIA AND PROSGEGRAMMENI
uppercase alpha with rough breathing and mute iota
U+1F8A GREEKCAPITAL LETTERALPHA WITH PSILIAND VARIA AND PROSGEGRAMMENI
uppercase alpha with smooth breathing and grave accent and mute iota
U+1F8B GREEK CAPITAL LETTERALPHA WITH DASIA AND VARIA AND PROSGEGRAMMENI
uppercase alpha with rough breathing and grave accent and mute iota
U+1F8C GREEK CAPITAL LETTERALPHA WITH PSILI AND OXIA AND PROSGEGRAMMENI
uppercase alpha with smooth breathing and acute accent and mute iota
U+1F8D GREEK CAPITAL LETTERALPHA WITH DASIA AND OXIA AND PROSGEGRAMMENI
uppercase alpha with rough breathing and acute accent and mute iota
U+1F8E GREEK CAPITAL LETTERALPHA WITH PSILI AND PERISPOMENIAND PROSGEGRAMMENI
uppercase alpha with smooth breathing and circum ex accent and mute iota
U+1F8F GREEK CAPITAL LETTERALPHA WITH DASIA AND PERISPOMENIAND PROSGEGRAMMENI
uppercase alpha with rough breathing and circum ex accent and mute iota
U+1F90 GREEKSMALL LETTERETA WITH PSILIAND 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 PSILIAND 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 PSILIAND 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 PERISPOMENIAND YPOGEGRAMMENI
lowercase eta with smooth breathing and circum'ex accent and mute iota
U+1F97 GREEKSMALL LETTERETA WITH DASIA AND PERISPOMENIAND YPOGEGRAMMENI
lowercase eta with rough breathing and circumex accent and mute iota
U+1F98 GREEK CAPITAL LETTERETA WITH PSILI AND PROSGEGRAMMENI
uppercase eta with smooth breathing and mute iota
U+1F99 GREEK CAPITAL LETTERETA WITH DASIA AND PROSGEGRAMMENI
uppercase eta with rough breathing and mute iota
U+1F9A GREEK CAPITAL LETTERETA WITH PSILI AND VARIA AND PROSGEGRAMMENI
uppercase eta with smooth breathing and grave accent and mute iota
U+1F9B GREEK CAPITAL LETTERETA WITH DASIA AND VARIA AND PROSGEGRAMMENI
uppercase eta with rough breathing and grave accent and mute iota
U+1F9C GREEK CAPITAL LETTERETA WITH PSILI AND OXIA AND PROSGEGRAMMENI
uppercase eta with smooth breathing and acute accent and mute iota
U+1F9D GREEK CAPITAL 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 PERISPOMENIAND PROSGEGRAMMENI
uppercase eta with smooth breathing and circumex accent and mute iota
U+1F9F GREEK CAPITAL LETTERETA WITH DASIA AND PERISPOMENIAND PROSGEGRAMMENI
uppercase eta with rough breathing and circum ex accent and mute iota
U+1FAO GREEKSMALL LETTEROMEGA WITH PSILIAND 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 PSILIAND PERISPOMENIAND YPOGEGRAMMENI
lowercase omega with smooth breathing and circumex accent and mute iota
U+1FA7 GREEKSMALL LETTEROMEGA WITH DASIA AND PERISPOMENIAND YPOGEGRAMMENI
lowercase omega with rough breathing and circumex accent and mute iota
U+1FA8 GREEKCAPITAL LETTEROMEGA WITH PSILIAND PROSGEGRAMMENI
uppercase omega with smooth breathing and mute iota
U+1FA9 GREEK CAPITAL 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 GREEK CAPITAL LETTEROMEGA WITH DASIA AND VARIA AND PROSGEGRAMMENI
uppercase omega with rough breathing and grave accent and mute iota
U+1FAC GREEK CAPITAL 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 GREEK CAPITAL LETTEROMEGA WITH PSILI AND PERISPOMENIAND PROSGEGRAMMENI
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uppercase omega with smooth breathing and circumex accent and mute iota

U+1FAF GREEK CAPITAL LETTEROMEGA WITH DASIA AND PERISPOMENIAND 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 PERISPOMENIAND YPOGEGRAMMENI
lowercase alpha with circum’ex accent and mute iota

U+1FBC GREEK CAPITAL 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 PERISPOMENIAND YPOGEGRAMMENI
lowercase eta with circumex accent and mute iota

U+1FCC GREEK CAPITAL 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 PERISPOMENIAND YPOGEGRAMMENI
lowercase omega with circumex accent and mute iota

U+1FFC GREEK CAPITAL LETTEROMEGA WITH PROSGEGRAMMENI
uppercase omega with mute iota

2.3 The Shape of the Perispomeni
2.3.1 Amendment 3a

Table7-1, on pagel67of 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

rational e:

Thereis an unfortunateconfusionn the Unicodeencodingetweerthe name
OOcircumiaocent™ and the shapeof the Greekdiacritic perispomenivhich
in Greektypography canbeeitherthe oneof a tilde, or the oneof aninverted
breveor the oneof a macron but nevethe oneof a circumfB3exaccentas for
exampleon Latin letter O% As alreadystatedin [1, p. 11, the choicebetween
thesethree shapess purely esthetic(for example typefacesMonotypeGreek
9Q 91, 92 GreekTimesand New Hellenicusethe tilde form, while typefaces
Porsonand GreekSansusethe inverted breveform, and typefaceLinotype
Helveticauseshe macronform...).

Thereforewe proposethe replacemenbdf u+302 comeining ciRcumFLEX AccenT DYy
U+0311 COMBINING INVERTED BREVE 1N the list.

Relatedto this confusiorbetweercircumf3exthe nameof the accent and tilde, in-
vertedbreveand macron(its possibldormg is alsothe followingamendment

2.3.2 Amendment 3b

amendment for p. 168of the Unicodebook

U+0342 COMBINING GREEK PERISPOMENI may appear as either a eireum-ex—er—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 (paragrapi.6) of the Unicodebook

For example, when used with the Greek script, the 2breathing—marks®-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.

rational e:

This is simplyan omissiorin the text whichwe rectify.
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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
03EO k GREEKLETTER SAMPI
03E1 | GREEKSMALL LETTERSAMPI

amendment:
03DA e GREEKLETTERSTIGMA
used symbolically for numeral six
03DB GREEKSMALL LETTERSTIGMA
used symbolically for numeral six
03DC ¢ 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 | GREEKSMALL LETTERSAMPI

used symbolically for numeral nine hundred

rational e:

Thereis a confusiorbetweeralphabeticabnd numericabrchaidetters letters
stigmae , koppa andsampikj areclearlynumericalsincethey areused
evennowadaydor numberss, 90and 900 On the other hand lettersarchaic
koppaih anddigammaf are clearlyalphabetic and are usednowadaygor
the transcriptionof ancientinscriptions

This is the currentusageof theseletters of coursean epigraphologisnay al-
waysfind an inscriptionwherearchaickoppaor digammaepresennhumbers
or inverselykoppaand sampiare usedalphabetically but this would be an
exceptiorratherthan the rule

Additional confusions generatedrom the fact that stigmahasbeenuseduntil
two centuriesagoin printed and handwrittentext asa sigmatau ligature (and
in fact, in modernGreecgthe lettersst usedtogetherrepresennumbersix
(althoughs by itselfis 200andt is 300Q).

It wouldbe contraryto the principlesof Unicodeto useu+ospa GREeKLETTERSTIG-
ma and u+o3pe GREEKSMALL LETTERSTIGMA @S Sigmatau ligatures that is why it is
especiallymportantto qualify themasbeingnumerics

21st Intern ation al Unicode Conference 17 Dublin , Ireland , May 2002



Guidelines and Suggested Amendments to the Greek Unicode Tables

3 Additions to Unicode v3.2

We proposehe followingadditionsto the Greektablesof Unicodev3.2. At the end
of this sectionthe readerwill find the Unicodev3.2 tableswith the character®f this
proposalnserted

3.1 Uppercase Versions of kai and lunate sigma

K

03F7

U+03F7 GREEK CAPITAL KAl SYMBOL

rational e:

In an uppercasednly contextthe u+o3p7 creexkal symsoL Characteralsogetsupper
casedTherefordt is necessario includeits uppercasgersionasan additionalchar
acterin the Unicodestandard

C

03F8

U+03F8 GREEK CAPITAL LUNATE SIGMA SYMBOL

rational e:

The lunate sigmau-+osr2 creex LUnATE sioma symeoL, Whichis actually not a OOsymiol
(in the sensdhat it is usedfor Greektext only and not for mathematics but the
traditional way of representing contexfreesigma(neitherinitial not final), requires
an uppercasgersiont! Thereforet is necessario includeits uppercasgersionasan
additionalcharacteiin the Unicodestandard

3.2 Reversed lota and Upsilon Vowels

T2l L] a
03F

o ~ o

03F9 03FA 03FB Cc

Halthough one may argue that there is no diference betweeninitial and final uppercasesigma, tra-
ditionally when typesetting Greek text with lunate lowercasesigmas one usesalso a lunate sigma for
uppercase
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5 \ / \ \
NTOY Y10 GEVA TTEI0 HAAX

000 HAI0LE V' ATTOYTNGYG

Figure 6. A sentencewith someoccurencesof U+03FA GREEK SMALL 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

rational e:

Theseletters havebeenusedvery abondantlyat the end of the 13h and at the
beginningof the 2@h centuryto representhe semiconsonantisoundof OG¥in di-
motikitexts Later on whenthe spellingof dimotikihasbeenstandardizedthey have
beenreplacedy nonreversedota and upsilon(sothat thereis no graphicaldistinc
tion anymorebetweernvowel O®iand semiconsonanOd¥i(as for examplein poev
pronounce®Op™and pd¥apronounce®OpyM)s(Seealsofig. 6.)

To encodelocument®f that periodcorrectly thesecharacterare necessario be
includedin the Unicodestandard

Notethat the fact that the basdettersarereverseekcludeshe alternativeof using
combiningdiacriticsto obtainthem

Also note that semiconsonanticzowels by their nature neverget accentecand
are neverlocatedat the beginningof words henceit is notnecessarto provideany
combinatiorof thesewith the usualGreekaccentsand breathings

The diacriticsbreveor tilde usedin theseconstructionsre both calledOOhyphen
Sometimea breveis usedalsofor the lowercaseeversedbtaandupsilon but obviously
it waseasieffor printersto take the alreadyexistingiotawith perispomerandsimply
revertit. Sinceit is a typographicatradition to reversdetters we are keepingit in
our proposal howeveras a compatibility equivalentwe proposenonreversedetters
with combiningorevebelow(the latter representinghe OOhypH8n
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3.3 Letters Epsilon And Omicron With Perispomeni Accent

el €66 | 'E[TE|ITO[TO| €

1F16 1F17 1F46 1F47 1F1E 1F1F 1F4E 1F4F 1FB5

1FC5

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 PSILIAND 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 GREEK CAPITAL LETTEROMICRON WITH DASIA AND PERISPOMENI
039F 0314 0342

U+1FB5 GREEKSMALL LETTEREPSILON WITH PERISPOMENI
03B5 0342

U+1FC5 GREEKSMALL LETTEROMICRON WITH PERISPOMENI
03BF 0342

rational e:

Grammarrulesfor modernand standardize@ncientGreekdo not allowthe peris
pomeniaccentto be placedon epsilonand omicronetters (becauseheseletters are
shortvowels contrarily to etaand omegawhicharelongone$ This explainswhy the
correspondingnicodepositionshavenot beenused

In fact, lettersetaand omegdnavebeenintroducedin Athensin 403bc (se€[1,
p. 3]) aslongcounterpartof epsilorand omicronBeforethe introductionof etaand
omegaboth the short and the long versionsof epsilonand omicronwerewritten as
epsilorand omicron

Whentranscribingepigraphicatextswhichcontainlongepsilorandomicroretters
scholarssery often usethe perispomeraccentupontheseletters (asif they wereeta
or omega For that reasonit becomesecessario introducepre-composedersions
of epsilorand omicrorwith all combination®f perispomerand breathings

Onemayarguethat thesecombination®f vowelsanddiacriticscanbe obtainedoy
combiningliacritics Thisistrue, butsincethe othercombinationsf vowelsaccentsand
breathingsll existin pre.composetbrm, softwaredesignerasuallydo not implement
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compositiorof Greekvowelsand diacritics(since asthey argue thereis no explicit
needfor it).

Undertheseconditionst is impossibldor scholargo accesshe OOforbiddeoom
binations(epsilorand omicrorwith perispomerand eventuallybreathings Thereforg
and alsofor reasonf consistencyvith the existing precomposedaharactersit is
necessario explicitly addthesepre composedharacterso the table at the positions
whichhavebeenleft emptyin previsionof suchan addition

3.4 Letters Capital Upsilon With Smooth Breathing

YT Y

1F58 1F5A 1F5C 1F5E

U+1F58 GREEKCAPITAL LETTERUPSILON WITH PSILI
03A5 0313
U+1F5A GREEKCAPITAL LETTERUPSILON WITH PSILI AND VARIA
03A5 0313 0300
U+1F5C GREEKCAPITAL LETTERUPSILON WITH PSILIAND OXIA
03A5 0313 0301
U+1F5E GREEKCAPITAL LETTERUPSILON WITH PSILI AND PERISPOMENI
03A5 0313 0342

rational e:

This caseis quite similarto the precedingone grammarrulesnormally prohibit
a smoothbreathingon an initial letter upsilon and henceit is normally impossible
to obtain a smoothbreathingon a capital letter upsilon(whichis necessarilynitial,
otherwisat wouldtake no breathingin the first placé.

Onceagain rulesof grammaido not alwaysapply. in ancientGreekdialectysedor
examplg5]) oneencountersguite ofteninitial lettersupsilonwith smoothbreathings

The sameargumentasin the previoussubsectiomppliesin favour of addingpre-
composedersionof thesecharactersnsteadof relying on renderingenginego do
compositiorof vowelsand combiningdiacritics Thereforeit is necessario explicitly
addthesepre composedharactergo the table at the positionswhichhavebeenleft
emptyin previsionof suchan addition
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1FOD 1F1D 1F2D 1F3D 1F4D 1F5D 1F6D 1F7D
K2 Q ‘?’E K2 I I '?I k2 K Y‘ k2
E
1FOE 1F1E 1F2E 1F3E 1F4E 1F5E 1F6E
T T E ¢ T I T T ‘I“ T
= A H
1FOF 1F1F 1F2F 1F3F 1F4F 1F5F 1F6F
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A
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A A A / / /I /T /
] ) )
1F8B 1F9B 1FAB 1FBB 1FCB 1FDB 1FEB 1FFB
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C
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3 3 3 s/ 4 NA e
] ] | ]
1F8E 1F9E 1FAE 1FBE 1FCE 1FDE 1FEE 1FFE
K3 K3 K3 b] 3 k3 \
] ) )
1F8F 1FOF 1FAF 1FBF 1FCF 1FDF 1FEF

21st Intern ation al Unicode Conference

25

Dublin , Ireland , May 2002



