Chapter 7

European Alphabetic
Scripts

Modern European alphabetic scripts are derived from or influenced by the Greek script.
The word alphabet is derived from the Greek word alphabetos, itself derived from the
names of the first two Greek letters, alpha and beta. The Greek script itself is an adaptation
of the Phoenician alphabet. A Greek innovation was writing the letters from left to right,
which is the writing direction for all the scripts derived from or inspired by Greek.

The European alphabetic scripts in the Unicode Standard,

+ Latin

+ Greek

* Cyrillic

* Armenian

+ Georgian

+ Ogham

* Runic

are written from left to right. Many have separate lowercase and uppercase forms of the
alphabet. Spaces are used to separate words. Accents and diacritical marks are used to indi-
cate phonetic features and to extend the use of base scripts to additional languages. The
process of applying diacritical marks is potentially open-ended—one of the reasons com-
bining marks are encoded in the Unicode Standard.

Latin and Cyrillic are used to write or transliterate texts in a wide variety of languages. The
Latin alphabet is derived from the alphabet used by the Etruscans, who had adopted a west-
ern variant of the classical Greek alphabet. Originally it contained only 24 capital letters.
The modern Latin alphabet as it is found in the Basic Latin block owes its appearance to
innovations of scribes during the Middle Ages and practices of the early Renaissance print-
ers. The Cyrillic script was developed in the ninth century and is also based on Greek.

The Georgian and Armenian scripts were invented in the fifth century and are influenced
by Greek. Modern Georgian does not have separate upper- and lowercase forms.

The International Phonetic Alphabet is an extension of the Latin alphabet, enabling it to
represent the phonetics of all languages.

The two historic scripts of northwestern Europe, Runic and Ogham, have a distinct appear-
ance owing to their primary use in carving inscriptions in stone and wood. They are con-
ventionally rendered left to right in scholarly literature, but on the original stone carvings
often proceeded in an arch tracing the outline of the stone.
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7.1 Latin

The Latin script was derived from the Greek script. Today it is used to write a wide variety
of languages all over the world. In the process of adapting it to other languages, numerous
extensions have been devised. The most common is the addition of diacritical marks. Fur-
thermore, the creation of digraphs, inverse or reverse forms, and outright new characters
have all been used to extend the Latin script.

The Latin script is written in linear sequence from left to right. Spaces are used to separate
words and provide the primary line-breaking opportunities. Hyphens are used where lines
are broken in the middle of a word. (For more information, see Unicode Technical Report
#14, “Line Breaking Properties,” on the CD-ROM or the up-to-date version on the Uni-
code Web site.) Latin letters come in upper- and lowercase pairs.

Diacritical Marks. Speakers of different languages treat the addition of a diacritical mark
to a base letter differently. In some languages, the combination is treated as a letter in the
alphabet for the language. In others, such as English, the same words can often be spelled
with and without the diacritical mark without implying any difference. Most languages
that use the Latin script treat letters with diacritical marks as variations of the base letter,
but do not accord the combination the full status of an independent letter in the alphabet.
The encoding for the Latin script in the Unicode standard is sufficiently flexible to allow
implementations to support these letters according to the users’ expectation, as long as the
language is known. Widely used accented character combinations are provided as single
characters to accommodate interoperation with pervasive practice in legacy encodings.
Combining diacritical marks can express these and all other accented letters as combining
character sequences.

In the Unicode Standard, all diacritical marks are encoded in sequence after the base char-
acters to which they apply. For more details, see subsection on “Combining Diacritical
Marks” in Section 7.9, Combining Marks, and also Section 2.6, Combining Characters.

Standards. Unicode follows ISO 8859-1 in the layout of Latin letters up to U+00FF. 1ISO
8859-1, in turn, is based on older standards, among others ASCII (ANSI X3.4), which is
identical to ISO/IEC 646:1991-IRV. Like ASCII, ISO 8859-1 contains Latin letters, punctu-
ation signs, and mathematical symbols. The use of the additional characters is not
restricted to the context of Latin script usage. The description of these characters is found
in Chapter 6, Punctuation.

Related Characters. For other Latin or Latin-derived characters, see letterlike symbols
(U+2100..U+214F), currency symbols (U+20A0..U+20CF), miscellaneous symbols
(U+2600..U+26FF), enclosed alphanumberics (U+2460..U+24FF), and fullwidth forms
(U+FF21..U+FF5A).

Letters of Basic Latin: U+0041-U+007A

Only a small fraction of the languages written with the Latin script can be written entirely
with the basic set of 26 uppercase and 26 lowercase Latin letters contained in this block.
The 26 basic letter pairs form the core of the alphabets used by all the other languages that
use the Latin script. A stream of text using one of these alphabets would therefore intermix
characters from the Basic Latin block and other Latin blocks.

Occasionally a few of the basic letter pairs are omitted, such as in Italian, which does not
use “j” or “w”.
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Alternative Graphics. Common typographical variations include the open- and closed-
loop form of the lowercase letters “a” and “g”. Phonetic transcription systems, such as IPA
and Pinyin, make a distinction between such forms.

Letters of the Latin-1 Supplement: U+00C0-U+00FF

The Latin-1 supplement extends the basic 26 letter pairs of ASCII by providing additional
letters for major languages of Europe (listed in the next paragraph). Like ASCII, the Latin-
1 set also includes a miscellaneous set of punctuation and mathematical signs. Punctua-
tion, signs, and symbols not included in the Basic Latin and Latin-1 Supplement blocks are
encoded in character blocks starting with the General Punctuation block.

Languages. The languages supported by the Latin-1 supplement include Danish, Dutch,
Faroese, Finnish, Flemish, German, Icelandic, Irish, Italian, Norwegian, Portuguese, Span-
ish, and Swedish.

Ordinals. U+00AA FEMININE ORDINAL INDICATOR and U+00BA MASCULINE ORDINAL
INDICATOR Can be depicted with an underscore, but many modern fonts show them as
superscripted Latin letters with no underscore. In sorting and searching, these characters
should be treated as weakly equivalent to their Latin character equivalents.

Spacing Clones of Diacritics. ISO 8859-1 contains eight characters that are ambiguous
regarding whether they denote combining characters or separate spacing characters. In the
Unicode Standard, the corresponding codepoints (U+005E ” CIRCUMFLEX ACCENT,
U+005F _ row LINE, U+0060 * GRAVE acceNT, U+007E ~ TiLpE, U+00A8 =~ DIAERESIS,
U+00AF  macron, U+00B4 "~ acuTE accenT, and U+00B8 , CEDILLA) are restricted to use
as spacing characters. The Unicode Standard provides unambiguous combining characters
in the character block for Combining Diacritical Marks, which can be used to represent
accented Latin letters by means of composed character sequences. U+00B0 ° DEGREE SIGN
is also occasionally used ambiguously by implementations of ISO 8859-1 to denote a spac-
ing form of a diacritic ring above a letter; in the Unicode Standard, that spacing diacritical
mark is denoted unambiguously by U+02DA ° rinG aBove. U+007E “~” TiLDE is ambigu-
ous between usage as a spacing form of a diacritic and as an operator or other punctuation;
it is generally rendered with a center line glyph, rather than as a diacritic raised tilde. The
spacing form of the diacritic tilde is denoted unambiguously by U+02DC “~” smaLL
TILDE.

Latin Extended-A: U+0100-U+017F

The Latin Extended-A block contains a collection of letters that, when added to the letters
contained in the Basic Latin and Latin-1 Supplement blocks, allow for the representation of
most European languages that employ the Latin script. Many other languages can also be
written with the characters in this block. Most of these characters are equivalent to precom-
posed combinations of base character forms and combining diacritical marks. These com-
binations may also be represented by means of composed character sequences. See
Section 2.6, Combining Characters.

Standards. This block includes characters contained in International Standard 1SO 8859—
Part 2. Latin alphabet No. 2, Part 3. Latin alphabet No. 3, Part 4. Latin alphabet No. 4, and
Part 9. Latin alphabet No. 5. Many of the other graphic characters contained in these stan-
dards, such as punctuation, signs, symbols, and diacritical marks, are already encoded in
the Latin-1 Supplement block. Other characters from these parts of 1ISO 8859 are encoded
in other blocks, primarily in the Spacing Modifier Letters block (U+02B0..U+02FF) and in
the character blocks starting at and following the General Punctuation block.
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Languages. Most languages supported by this block also require the concurrent use of
characters contained in the Basic Latin and Latin-1 Supplement blocks. When combined
with these two blocks, the Latin Extended-A block supports Afrikaans, Basque, Breton,
Catalan, Croatian, Czech, Esperanto, Estonian, French, Frisian, Greenlandic, Hungarian,
Latin, Latvian, Lithuanian, Maltese, Polish, Provencal, Rhaeto-Romanic, Romanian,
Romany, Sami, Slovak, Slovenian, Sorbian, Turkish, Welsh, and many others.

Alternative Glyphs. Some characters have alternative representations, although they have
a common semantic. In such cases, a preferred glyph is chosen to represent the character in
the code charts, even though it may not be the form used under all circumstances. Some
examples to illustrate this point are provided in Figure 7-1 and discussed in the text that
follows.

Figure 7-1. Alternative Glyphs

ddd  ggg FF
{ el NeNe
Ir YTY i

When Czech is printed in books, U+010F LATIN SMALL LETTER D WITH cARON and U+0165
LATIN SMALL LETTER T WITH CARON letter forms with apostrophe are often used instead of
letter forms with caron (hacek) over the base forms. In Slovak, this use also applies to
U+013E LATIN SMALL LETTER L WITH CARON. The use of an apostrophe can avoid some line
crashes over the ascenders of those letters and so result in better typography. In typewritten
or handwritten documents, or in didactic and pedagogical material, on the other hand, let-
ter forms with haceks are preferred. Languages other than Czech or Slovak that make use of
these characters may simply choose to always use the forms with haceks.

A similar situation can be seen in the Latvian letter U+0123 LATIN SMALL LETTER G WITH
cepILLA. In good Latvian typography, this character is always shown with a rotated comma
over the g, rather than a cedilla below the g, because of the typographical design and layout
issues resulting from trying to place a cedilla below the descender loop of the g. Poor
Latvian fonts may substitute an acute accent for the rotated comma, and handwritten or
other printed forms may actually show the cedilla below the g. The uppercase form of the
letter is always shown with a cedilla, as the rounded bottom of the G poses no problems for
attachment of the cedilla.

Other Latvian letters with cedilla below (U+0137 LATIN SMALL LETTER K WITH CEDILLA,
U+0146 LATIN SMALL LETTER N WITH CEDILLA, and U+0157 LATIN SMALL LETTER R WITH
ceprLLA) always prefer a glyph with a floating comma below as there is no proper attach-
ment point for a cedilla proper at the bottom of the base form.

In Turkish and Romanian, a cedillaand a comma below can replace one another depending
on the font style. The letters U+015F LATIN SMALL LETTER S WITH CEDILLA and U+0163
LATIN SMALL LETTER T WITH CEDILLA (and their uppercase counterparts) have been dupli-
cated at U+0219 LATIN SMALL LETTER S WITH COMMA BELOW and U+021B raTiN sMALL
LETTER T WITH comMa BELOW. The duplicated characters with explicit commas below are
provided solely for compatibility with sociopolitical practices. Legacy encodings for these
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characters, including ISO/IEC 8859-2, contain only a single form of each of these charac-
ters, which is mapped to the form with cedilla.

In general, characters with cedillas or ogoneks below are subject to variable typographical
usage, depending on the availability and quality of fonts used, the technology, and the geo-
graphic area. Various hooks, commas, and squiggles may be substituted for the nominal
forms of these diacritics below, and even the direction of the hooks may be reversed. Imple-
menters should take care to become familiar with particular typographical traditions
before assuming that characters are missing or are wrongly represented in the code charts
in the Unicode Standard.

Exceptional Case Pairs. The characters U+0130 LATIN CAPITAL LETTER I WITH DOT ABOVE
and U+0131 LatiN sMALL LETTER DOTLESS 1 (used primarily in Turkish) are assumed to
take ASCII “i” and “I” as their case alternates, respectively. This mapping makes the corre-
sponding reverse mapping language-specific; mapping in both directions requires special
attention from the implementor (see Section 5.17, Sorting and Searching). See SpecialCas-
ing.txt on the CD-ROM for more information.

Diacritics on i and j. A dotted (normal) i or j followed by a top nonspacing mark loses the
dot in rendering. Thus, in the word naive, the i could be spelled with i + diaeresis. Just as
Cyrillic A is not equivalent to Latin A, a dotted-i is not equivalent to a Turkish dotless-i +
overdot, nor are other cases of accented dotted-i equivalent to accented dotless-i (for exam-
ple,i+"# 1 +7). The same pattern is used for j.

To express the forms sometimes used in the Baltic (where the dot is retained under a top
accent), use i + overdot + accent (see Figure 7-2).

Figure 7-2. Diacriticsoniand j
1+ 01 i+co+201
j+-07 i+ 2+0 0

A

Latin Extended-B: U+0180-U+024F

The Latin Extended-B block contains letter forms used to extend Latin scripts to represent
additional languages. It also contains phonetic symbols not included in the International
Phonetic Alphabet (see the IPA Extensions block, U+0250..U+02AF).

Standards. This block covers, among others, characters in ISO 6438 Documentation—
African coded character set for bibliographic information interchange, Pinyin Latin tran-
scription characters from the People’s Republic of China national standard GB 2312 and
from the Japanese national standard JIS X 0212, and Sami characters from ISO 8859 Part
10. Latin alphabet No. 6.

Arrangement. The characters are arranged in a nominal alphabetical order, followed by a
small collection of Latinate forms. Upper- and lowercase pairs are placed together where
possible, but in many instances the other case form is encoded at some distant location and
S0 is cross-referenced. Variations on the same base letter are arranged in the following
order: turned, inverted, hook attachment, stroke extension or modification, different style
(script), small cap, modified basic form, ligature, and Greek-derived.

Croatian Digraphs Matching Serbian Cyrillic Letters. Serbo-Croatian is a single language
with paired alphabets: a Latin script (Croatian) and a Cyrillic script (Serbian). A set of
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compatibility digraph codes is provided for one-to-one transliteration. There are two
potential uppercase forms for each digraph, depending on whether only the initial letter is
to be capitalized (titlecase), or both (all uppercase). The Unicode Standard offers both
forms so that software can convert one form to the other without changing font sets. The
appropriate cross-references are given for the lowercase letters. For more information
about canonical equivalence, see Chapter 3, Conformance.

Pinyin Diacritic-Vowel Combinations. The Chinese standard GB 2312, as well as the Japa-
nese standard JIS X 0212, includes a set of codes for Pinyin, used for Latin transcription of
Mandarin Chinese. Most of the letters used in Pinyin romanization (even those with com-
bining diacritical marks) are already covered in the preceding Latin blocks. The group of 16
characters provided here completes the Pinyin character set specified in GB 2312 and JIS X
0212.

Case Pairs. A number of characters in this block are uppercase forms of characters whose
lowercase form is part of some other grouping. Many of these characters came from the
International Phonetic Alphabet; they acquired novel uppercase forms when they were
adopted into Latin script-based writing systems. Occasionally, however, alternative upper-
case forms arose in this process. In some instances, research has shown that alternative
uppercase forms are merely variants of the same character. If so, such variants are assigned
a single Unicode value, as is the case of U+01B7 LATIN CAPITAL LETTER EzH. But when
research has shown that two uppercase forms are actually used in different ways, then they
are given different codes; such is the case for U+018E LATIN CAPITAL LETTER REVERSED E
and U+018F LATIN CAPITAL LETTER SCHWA. In this instance, the shared lowercase form is
copied to enable unique case-pair mappings if desired: U+01DD LATIN SMALL LETTER
TURNED E i$ & copy of U+0259 LATIN SMALL LETTER SCHWA.

For historical reasons, the names of some case pairs differ. For example, U+018E ratin
CAPITAL LETTER REVERSED E IS the uppercase of U+01DD LATIN SMALL LETTER
TURNED E—NOt of U+0258 LATIN SMALL LETTER REVERSED E. (For default case mappings
of Unicode characters, see Chapter 4, Character Properties.)

Languages. Some indication of language or other usage is given for most characters within
the names lists accompanying the character charts.

IPA Extensions: U+0250-U+02AF

The IPA Extensions block contains primarily the unique symbols of the International Pho-
netic Alphabet (IPA), which is a standard system for indicating specific speech sounds. The
IPA was first introduced in 1886 and has undergone occasional revisions of content and
usage since that time. The Unicode Standard covers all single symbols and all diacritics in
the last published IPA revision (1989), as well as a few symbols in former IPA usage that are
no longer currently sanctioned. A few symbols have been added to this block that are part
of the transcriptional practices of Sinologists, Americanists, and other linguists. Some of
these practices have usages independent of the IPA and may use characters from other
Latin blocks rather than IPA forms. Note also that a few nonstandard or obsolete phonetic
symbols are encoded in the Latin Extended-B block.

An essential feature of IPA is the use of combining diacritical marks. IPA diacritical mark
characters are coded in the Combining Diacritical Marks block, U+0300.. U+036F. In IPA,
diacritical marks can be freely applied to base form letters to indicate fine degrees of pho-
netic differentiation required for precise recording of different languages.

Standards. The characters in this block are taken from the 1989 revision of the Interna-
tional Phonetic Alphabet, published by the International Phonetic Association. The Inter-
national Phonetic Association standard considers IPA to be a separate alphabet, so it
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includes the entire Latin lowercase alphabet a-z, a number of extended Latin letters such as
U+0153 LATIN SMALL LIGATURE OE 8, and a few Greek letters and other symbols as sepa-
rate and distinct characters. In contrast, the Unicode Standard does not duplicate either the
Latin lowercase letters a—z or other Latin or Greek letters in encoding IPA. Note that unlike
other character standards referenced by the Unicode Standard, IPA constitutes an extended
alphabet and phonetic transcriptional standard, rather than a character encoding standard.

Unifications. The IPA symbols are unified as much as possible with other letters, albeit not
with nonletter symbols like U+222B [ inTEGrAL. The IPA symbols have also been adopted
into the Latin-based alphabets of many written languages, such as some used in Africa. It is
futile to attempt to distinguish a transcription from an actual alphabet in such cases.
Therefore, many IPA symbols are found outside the IPA Extensions block. IPA symbols
that are not found in the IPA Extensions block are listed as cross-references at the begin-
ning of the character names list for this block.

IPA Alternates. In a few cases IPA practice has, over time, produced alternate forms, such

w

as U+0269 LATIN SMALL LETTER I0TA “1” versus U+026A LATIN LETTER SMALL CAPITAL I

1.” The Unicode Standard provides separate encodings for the two alternate forms because
they are used in a meaningfully distinct fashion.

Case Pairs. IPA does not sanction case distinctions; in effect, its phonetic symbols are all
lowercase. When IPA symbols are adopted into a particular alphabet and used by a given
written language (as has occurred, for example, in Africa) they acquire uppercase forms.
Because these uppercase forms are not themselves IPA symbols, they are generally encoded
in the Latin Extended-B block (or other Latin extension blocks) and are cross-referenced
with the IPA names list.

Typographic Variants. IPA includes typographic variants of certain Latin and Greek letters
that would ordinarily be considered variations of font style rather than of character iden-
tity, such as smaLL caprtaL letter forms. Examples include a typographic variant of the
Greek letter phi @, as well as the borrowed letter Greek iota 1, which has a unique Latin
uppercase form. These forms are encoded as separate characters in the Unicode Standard
because they have distinct semantics in plain text.

Affricate Digraph Ligatures. IPA officially sanctions six digraph ligatures used in tran-
scription of coronal affricates. These are encoded at U+02A3..U+02A8. The IPA digraph
ligatures are explicitly defined in IPA and also have possible semantic values that make
them not simply rendering forms. Thus, for example, while U+02A6 LATIN SMALL LETTER
TS DIGRAPH IS a transcription for the sounds that could also be transcribed in IPA as “ts”
U+0074 U+0073, the choice of the digraph ligature may be the result of a deliberate dis-
tinction made by the transcriber regarding the systematic phonetic status of the affricate.
The choice of whether to ligate cannot be left to rendering software based on the font avail-
able. This ligature also differs in typographical design from the ts ligature found in some
old-style fonts.

Encoding Structure. The IPA Extensions block is arranged in approximate alphabetical
order according to the Latin letter that is graphically most similar to each symbol. This
order has nothing to do with a phonetic arrangement of the IPA letters.

Latin Extended Additional: U+1EQ00-U+1EFF

The characters in this block constitute a number of precomposed combinations of Latin
letters with one or more general diacritical marks. Each of the characters contained in this
block may be alternatively represented with a base letter followed by one or more general
diacritical mark characters found in the Combining Diacritical Marks block. A canonical
form for such alternative representations is specified in Chapter 3, Conformance.
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Vietnamese Vowel Plus Tone Mark Combinations. A portion of this block (U+1EAOQ..
U+1EF9) comprises vowel letters of the modern Vietnamese alphabet (qud ¢ ngit) com-
bined with a diacritic mark that denotes the phonemic tone that applies to the syllable. In
the modern Vietnamese alphabet, there are 12 vowel letters and five tone marks (see
Figure 7-3).

Figure 7-3. Vietnamese Letters and Tone Marks
addeéiobouuy

Some implementations of Vietnamese systems prefer storing the combination of vowel let-
ter and tone mark as a singly encoded element; other implementations prefer storing the
vowel letter and tone mark separately. The former implementations will use characters
defined in this block along with combination forms defined in the Latin-1 Supplement and
Latin Extended-A character blocks; the latter implementations will use the basic vowel let-
ters in the Basic Latin, Latin-1 Supplement, and Latin Extended-A blocks along with char-
acters from the Combining Diacritical Marks block. For these latter implementations, the
characters U+0300 coMBINING GRAVE, U+0309 COMBINING HOOK ABOVE, U+0303 com-
BINING TILDE, U+0301 coMBINING ACUTE, and U+0323 comBINING DOT BELOW Should be
used in representing the Vietnamese tone marks. The characters U+0340 coMBINING
GRAVE TONE MARK and U+0341 coMBINING ACUTE TONE MARK are deprecated and should
not be used.

Latin Ligatures: FBOO-FB06

This section of the Alphabetic Presentation forms block (U+FB00..U+FB4F) contains sev-
eral common Latin ligatures, which occur in legacy encodings. By design, the Unicode
standard does not provide a general mechanism to indicate where ligatures should be dis-
played. Where to place a Latin ligature is a matter of typographical style as well as the
orthographical rules of the language. Some languages prohibit ligatures across word
boundaries. In these cases, it is preferable for the implementations to use unligated charac-
ters in the backing store and provide out-of-band information to the display layer where
ligatures may be placed.
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7.2 Greek

Greek: U+0370-U+03FF

The Greek script is used for writing the Greek language and (in an extended variant) the
Coptic language. The Greek script had a strong influence in the development of the Latin
and Cyrillic scripts.

The Greek script is written in linear sequence from left to right with the occasional use of
nonspacing marks. Greek letters come in upper- and lowercase pairs.

Standards. The Unicode encoding of Greek is based on 1SO 8859-7, which is equivalent to
the Greek national standard ELOT 928. The Unicode Standard encodes Greek characters in
the same relative positions as in 1SO 8859-7. A number of variant and archaic characters
are taken from the bibliographic standard 1SO 5428.

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, “Greek Extended: U+1F00-
U+1FFF”

Nonspacing Marks. Several nonspacing marks commonly used with the Greek script are
found in the Combining Diacritical Marks range (see Table 7-1).

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
U+0313 COMBINING COMMA ABOVE psili

U+0314 |COMBINING REVERSED COMMA ABOVE dasia

U+0342  |COMBINING GREEK PERISPOMENI circumflex, tilde
U+0343  |COMBINING GREEK KORONIS comma above
U+0345 |COMBINING GREEK YPOGEGRAMMENI iota subscript

Because the characters in the Combining Diacritical Marks block are encoded by shape, not
by meaning, they are appropriate for use in Greek where applicable. However, the character
U+0344 cOMBINING GREEK DIALYTIKA TONOSs IS deprecated and should not be used. The
combination of dialytika plus tonos is instead represented by the sequence U+0308 com-
BINING DIAERESIS Plus U+0301 COMBINING ACUTE.

Multiple nonspacing marks applied to the same baseform character are encoded in inside-
out sequence. See the general rules for applying nonspacing marks in Section 2.6, Combin-
ing Characters.

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 accent takes over Greek letters is generally
steeper than that shown over Latin letters in Western European typographic traditions, and
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in earlier editions of this standard was mistakenly shown as a vertical line over the vowel.
Polytonic Greek has several contrastive accents, and the accent, or tonos, written with an
acute accent is referred to as oxia, in contrast to the varia, which is written with a grave
accent.

U+0342 cOMBINING GREEK PERISPOMENI May appear as either a circumflex or a tilde: *
versus ~. Because of this variation in form, the perispomeni was encoded distinctly from
U+0303 COMBINING TILDE.

U+0313 coMmBINING coMMA ABOVE and U+0343 coMBINING GREEK KORONIS both take the
form of a raised comma over a baseform letter. U+0343 COMBINING GREEK KORONIS Wa$
included for compatibility reasons; U+0313 coMBINING coMMA ABOVE i$ the preferred
form for general use.

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 repre-
sentations 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.

Variant Letterforms. U+03A5 GREEK CAPITAL LETTER UPSILON has two common forms—
one looks essentially like the Latin capital Y, and the other has two symmetric upper
branches that curl like rams’ horns, “1”. The Y-form glyph has been chosen consistently for
use in the code charts, both for monotonic and polytonic Greek. For mathematical usage,
the rams’ horn form of the glyph is required. Variant forms of certain other Greek letters
are encoded as separate characters in ISO/IEC 8859-7 and 1SO 5428; therefore, those forms
are also included as separate characters in the Unicode Standard. They include U+03C2
GREEK SMALL LETTER FINAL siGMA and U+03D0 Greex BETA symBoL, as Well as additional
forms of the capital letter upsilon that have an asymmetric hook—for example, U+03D2
GREEK UPSILON WITH HOOK SYMBOL.

Greek Letters as Symbols. For compatibility purposes, a few Greek letters are separately
encoded as symbols in other character blocks. Examples include U+00B5 micro siGgn [ in
the Latin-1 Supplement character block and U+2126 oum sign Q in the Letterlike Symbols
character block. The use of Greek letters for mathematical variables and operators is well
established. Characters from the Greek block may be used for these symbols.

Punctuation-like Characters. The question of which punctuation-like characters are
uniquely Greek and which ones can be unified with generic Western punctuation has no
definitive answer. The Greek question mark U+037E GREEK QUESTION MARK erotimatiko
“” is encoded for compatibility. The preferred character is U+003B semicoLon.

Historic Letters. Historic Greek letters have been retained from 1SO 5428.

Coptic-Unique Letters. The Coptic script is regarded primarily as a stylistic variant of the
Greek alphabet. The letters unique to Coptic are encoded in a separate range at the end of
the Greek character block. Those characters may be used together with the basic Greek
characters to represent the complete Coptic alphabet. Coptic text may be rendered using a
font that contains the Coptic style of depicting the characters it shares with the Greek
alphabet. Texts that mix Greek and Coptic languages together must employ appropriate
font style associations.
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Related Characters. For math symbols, see mathematical operators (U+2200..U+22FF).
For additional punctuation to be used with this script, see CO Controls and ASCII Punctu-
ation (U+0000..U+007F).

Greek Extended: U+1F00-U+1FFF

The characters in this block constitute a number of precomposed combinations of Greek
letters with one or more general diacritical marks; in addition, a number of spacing forms
of Greek diacritical marks are provided here. In particular, these characters facilitate the
representation of Polytonic Greek texts without the use of combining marks.

Each of the characters contained in this block may be alternatively represented with a base
letter from the Greek block followed by one or more gener