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Introduction

> A B ’ 7. \

OSOUO'C'EO‘US‘ XLEMEVOS KAl KATTVOV
> ’ o \
ATTOTPOOCTKOVTA VOEECG.L XEES

yrdiees [Viz, p- 135]

The Greek script has a long history and, although the Greek language is spoken only by about 20 million
people, the Greek script is one of the most widely known in the world. In this paper we will try to syn-
thesize, from a typographical point of view, the various instances of Greek script. Globally, one can say
that the Greek script is used for the following cases:

Greek language ;

Mathematics ;

Universally used symbols (such as . for “micro,” Q for “Ohm,” etc.);
International Phonetic Alphabet ;

African languages.

[N

The typographical behaviour of letters is quite different in each of these cases: not only the shape of let-
ters can be quite different, but they also behave differently with respect to standard typographical trans-
formations (change of case, italics, etc.). In the following table we summarize the behaviour of the Greek
script vs. the context in which it is used:

Example Uppercase Ttalics Bold | Variants
Greek language &vlpwmog Yes Yes Yes Yes
Mathematics a = sin(w — 27) SD Style dep. | SD SD
Univ. symbols 10 p.Q No Yes Yes No
IPA fer'[tean No Slanted Yes SD
African languages tOXELCXEWO Yes Yes Yes No

where “SD” stands for “semantically different.”

In the following sections we will investigate the first two cases ! the Greek language and Greek math-
ematical symbols. The purpose of this paper is to give directives for the proper use of the Greek script
for all kinds of Unicode users: font designers, typesetters, authors, publishers, developers of Unicode-
compliant software.

!Originally, the paper was intended to cover all five cases. Unfortunately because of lack of time (and space... the paper is
already almost 40 pages long) only the first two cases are covered.
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1 The Greek Language

1.1 Classification of the Greek Language, Notations

As for every language, Greek has evolved continually during its existence. Hence, any classification of it
into different types can only be artificial ; nevertheless we need to classify it from a typographical point
of view, into three types and their sub-types: ancient Greek, which we will denote A (with two subtypes:
1A and aA), katharévousa, for which we will write K and dimotiki written as A (with three sub-types:
kA, wA and pA). Follows the rationale behind this classification:

1.1.1 Ancient Greek: A, 7A, aA

We will call A the typographical representation of whatever dates from ancient times until the Renais-
sance.

Some history: until the 3rd century A.D. only capital letters were used ; from the 4th century and
afterwards the capital letters were slowly transformed into lowercase-only; finally, in the 10th centu-
ry scribes started using both upper and lowercase letters [Mio, pp. 77-89]. Accents and breathings were
introduced by Aristophanes the Byzantine (257-180 B.C.) but have been applied regularly only since
the 8th century A.D. [Mio, p. 57].

Nowadays, when we represent texts of those periods typographically, we have three choices:

(a) to use epigraphical typefaces

(b) to reproduce accents and breathings, whenever they are used in the original, faithfully, but with
modern types ;

(c) to follow modern rules of accentuation and complete the missing accents and breathings.

These three methods can all be applied to the same text, according to the targeted audience: solution (a)
will apply best for an audience of epigraphologists and paleographers, and may be completely unreadable
for the average Greek speaker or scholar; solution (b) is a good compromise : in most of the times it will
be accurate enough for the paleographer, and still comprehensible (although sometimes obscure) by the
common mortal ; solution (c) is the one applied in text- and schoolbooks: content is more important than
form and spelling is standardized by the editor of the text.

In this paper we will not enter into solution (a): Unicode does not cover (yet) epigraphical charac-
ters, and this subject would lead us too far. We will give more details on the differences between solutions
(b) and (c) in §1.3.1, when we will describe the accent and breathing system. These two possible repre-
sentations of A are our two “sub-types”: rA stands for “standardized typographical representation” and
aA for “non-standardized typographical representation.” Here is an example: in Figure 1, the reader can
see the “Nikandre” inscription (6th century B.C.). Here is the typographical representation of part of this
inscription, given by [Fri, p. 274]:

0001 Aewodixho 16 Nohaio, #hooyos di(2)hov.

In [Phi, ins0090.txt] we find an alternative typographical representation of the same inscription (some
words in “rectified” forms):

/v~ o , g
xovon Aewodixiio 16 Nayoiov, Eooyoc al(A)nov.

Both representations are aA; here is a temptative representation in tA (standardized ancient Greek
spelling), partly obtained by applying the Athenian spelling reform of 403 B.c. where long ¢ and o were
replaced by v and ®, and combinations 6 and go by £ and { [Fri, p. 106]:
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MyAMRPEMM @k Kt MBKBC otolioXEnlPBIToPB A NG

BT31%433 001 MMSHd op R ox ol 3orn AloToB 11
o8y oV rLOXorl

Figure 1: “Nikandre” inscription, 6th century B.C..

%601 Aewodixov tod Na&iov, € oyos dllwy.

This A form can be understood by any Greek reader ; this is not the case of the first aA form, which
requires knowledge of paleography to be understood.

The distinction between A and aA is important to us, because not all characters necessary for the
latter are provided by Unicode, nor can all of them be obtained by combining character sequences.

1.1.2 “Purified” Greek (katharévousa): K

In the early 19th century, as the modern Greek nation came to being, freeing itself from the Ottoman
empire, a few Greek scholars, living in Europe, began a project whose goal was to “purify” the language
actually spoken in Greece, by bringing it closer to ancient Greek. They aimed to replace words borrowed
from Latin, Italian, Turkish, Slavic, Albanian, Armenian, Arabic, etc. by, either new words with Greek
etymology, or original ancient Greek words. They also tried to establish a grammar of “purified” modern
Greek. This project was taken over by scholars in Greece, and until the end of the 19th century was taken
to such an extent that the result, the so called arkhaizousa katharévousa “ancient-like,” became totally
uncomprehensible to the common reader. In the 20th century, under the pressure of supporters of the
spoken language (dimotiki, see §1.1.3), K became simpler. Its latest version, apli katharévousa “simple,”
was used in Greece until the 1970s, for official, technical and scientific documents, as well as for some
newspapers.

This “purification” project could be compared to the project of revival of Hebrew language in post-
war Israel. The project in Israel succeeded, as Ivrit has become a living language, while the katharévousa
project was officially abandoned in 1982.

The spelling and hyphenation rules of K are the same as for rA.

1.1.3 Vernacular Greek (dimotiki): A, wA, pA, A

Dimotikt, which could be the only form of contemporary Greek language if there had been no “purifica-
tion” project in the 19th century, is the continuation of medieval and Renaissance Greek, as it had been
spoken and written in Greece, before, during Ottoman occupancy and afterwards.

The three subtypes kA, wA and pA correspond to three stages in the (typographical) history of A.
First, at the late 19th and early 20th centuries, A was still rarely printed. When this was the case, it was
considered to be an “exotic,” deviated form of K, and spelled accordingly. This is a very interesting period,
because authors, in the absence of a standard A grammar, didn’t know how to write A and invented weird
spellings only to give their writings pseudo-grammatical foundations. In some sense, we can say that A
was not written, but transcribed. It is this type of A which we will call kA (“dimotiki in a katharévousa
context™).

Later on, A was standardized and slowly replaced K in all facets of life. A, like K started by being
written with three accents and two breathings. In the early fifties one of the accents (varia) was abolished,
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but still two accents and two breathings remained. We will call wA (“polytonic” = multi-accent), A written
with two or three accents and breathings. In 1981, one accent and the two breathings were abolished,
so that only one accent remained (oxia). We will call A written with only one accent pA (“monotonic” =
one-accent).

The 1981 and subsequent reforms have also simplified spelling and hyphenation rules. Here is an
example of a sentence, first written in kA [Per, p. 30], then in wA (spelling as in [Wen]) and finally in pA
(spelling as in [Teg]):

kA: Xaoijte veiaic, yaoijte veiol 1o 0000e0d Gas VEIATU
wA: Xapeite veiés, yapeite vewol 16 0000€00 GG VELATO
pA: Xapeite vieg, yaoeite viow Ta 0000€0d oag vidTa

Once again, the distinction between kA and wA is important for us, because Unicode does not provide
all necessary characters to typeset in kA. Also, the distinction between K and wA (and a fortiori pA) is
important because hyphenation rules are different (see §1.5).

1.2 Letters

In this section we will describe the letters used by the Greek language, and the corresponding Unicode
characters, and glyphs needed to typeset them. The basic Greek alphabet (common to A, K and A) is:

afyoelnbixiuvionpotrveyyo
ABT'AEZHOIKAMNEOIIPEXTYDPXYQ

The letter sigma has a final form, written ¢. Although this is a contextual property, there is a Unicode
character for this letter: U+03C2; this is perfectly justified, because in some cases there is a semantical
difference between the medial and final form of : for example, “¢tro6.,” is necessarily the abreviation
of some word (like gurocogia) while “plioc.” is a single non-abbreviated word, followed by a sentence
period. In cases like this the form of the & cannot be determined by a simple algorithm.

There is a typographical curiosum, involving the final sigma: the Grammar of Pontiac Language by K. Topkha-
ras ([Top], reprinted in [Tops]), published in 1928, in the Soviet Union, for the (Pontiac) Greek speaking minori-
ties. This grammar completely abolishes accents, breathings, diphtongs, and uses only part of the alphabet. The ¢
is used for the sound ‘s’, and a double ¢ for the English ‘sh’. Here is an excerpt of this book [Top, p. 49]:

2Ly YAOGUVELUY ETIELLVEY GG ALEYEOV TLY YAOGUY XE TO AXALTOV TO NEXGOTTOV O TTU [LETOLY LELERVGOVOTO L To0-

Aepuy, ovtoy eledvay vor eavepove oG %ATTLOY LOLOTLTOY TTU £6C EVALY TTROGOTIOY YLOL TEROLLLAY, ALQTHCCHE-
TLOTO AKATTLOY AO A.Y. OLVOLTOG XE LSLVALTOG.

1.2.1 Archaic letters

There are six additional letters, used in A and in numerals (see §1.4.2).

1.2.1.1 Thedigamma g F This letter represented the sound of Latin v (while 8 had rather the sound
of b). It became an F in Latin. Its place in the alphabet is between ¢ and €.

In Figures 8a-e, the reader can see specially designed digammas in the various Monotype fonts (some
digammas and other archaic letters designed by Monotype itself, others added by the author). It is inter-
esting to note that in Greece, although the specially designed digammas have always existed in Monotype
typefaces, the real Latin F has been preferred in typesetting, maybe because in a Greek-only context, a
Latin letter is easier to distinguish than a specially designed letter whose goal is to be homogeneous with
the rest of the typeface.

Here is an example, taken from [Oik, p. 180] (and below the same sentence, using the specially de-
signed digamma):
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14 ’ / . / b4
nalw (= yrurw, 0. 7aF-, 7dF-j-w = naiw), Tet. Enawor, ...
naiw (= yrurw, 0. mas-, wdr-j-0 = maiw), Tet. Enawoy, ...

Indeed, in the first example the digamma can be more clearly distinguished ; the price to pay is a slight
loss of typographical quality: a capital upright letter in the middle of a word typeset in lower case.

Digamma has not had the same typographical evolution as other Greek letters. Because of this, it
seems that a certain number of publishers and typographers wish to emphasize its epigraphical nature
and sometimes typeset it in upper case (while not necessary) and even sometimes in a different font (for
example, [Bai] uses a non-serif font while the Greek text is typeset in apld). It is hard to say if this is
a stylistic choice, or a technical necessity ; nevertheless the author considers it to be bad typographical
practice.

In Unicode v2.1, letter digamma is encoded by characters U+03DD and U+03DC (lower and upper
case).

1.2.1.2 The stigma ¢ C This letter is used as a numeral only; it represents number six (see §1.4.2).
There is a general confusion between stigma and digamma, in fact they have the same origin. Neverthe-
less, nowadays, digamma is used only in text and stigma only as a numeral. Some additional confusion
comes from the fact that early Greek typefaces use the stigma as a sigma-tau ligature ; so that, for ex-
ample, 76 6tépeo oTApLypa is written t0 cépeo crjprypa. In modern Greek, in absence of a stigma, the
letters ot are used for numeral 6.

The capital version of stigma has always been a problem for type designers. In Monotype fonts, one
finds glyphs similar to the lowercase stigma, scaled to match the capital letters, as C (although this letter
resembles more a final sigma ¢ than a stigma ¢). The author has designed a capital stigma & for the apld
typeface, according to 19th and early 20th century originals: v Zrer , AQ9S". Another version of capital
stigma has been designed for use in A: X ; this is a ligature between a capital sigma and a lowercase tau:
according to the style of the surrounding text, one can choose between ¢’ G or 67" ¥’ for number six.

In Unicode v2.1, letter stigma is encoded by characters U+03DB and U+03DA (lower and upper case).

1.2.1.3 The textual koppa ¢ 4 This letter is the ancestor of the Latin q Q. In ancient Greece to
treat a person as illiterate or ignorant, one would say: “003¢ xémwra yiyvaorwy” (“he doesn’t even know
the koppa”) [Ele, p. 6]. The place of ¢ in the alphabet is between = and p. It has been used widely in texts
before the Athenian reform of 403 B.C. (as in our example on page 3, in the word ¢607, nowadays written
»607). As in the case of the digamma, scholars sometimes use a Latin q instead of the specially designed
o, maybe because the latter can be mistakenly taken for a ¢ (rho).

For the design of the capital textual koppa 4, the author has followed [Boy].

This letter—both in upper- and lowercase form—is necessary for typesetting aA. Therefore the au-
thor considers that it should be included in Unicode.

1.2.1.4 The numeric koppa 4 4§ This letter is used as a numeral only; it represents number 90
(see §1.4.2). It is a variant form of ¢ 9, nowadays semantically different: at some time the two forms
of koppa were used in parallel, and progressively the “straight” shape was used for numerals only, and
the “round” shape only in text. There seems to be no standard glyph for the capital version of 4 ; often
(certainly because of its geometric, non-alphabetical nature) the same glyph is used for lowercase and
uppercase. The author has designed two uppercase 4 candidates: 1 and 4, the former being curly and
the second carrying serifs ; neither one of them is entirely satisfactory.

In Unicode v2.1, letter numeric koppa is encoded as characters U+03DF and U+03DE (lower and upper
case).
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1.2.1.5 Thesampi > A This letter is used as a numeral only ; it represents number 900 (see §1.4.2).
For the design of the capital sampi A, the author has followed [Boy]. In some references, sampi is written
like an epigraphical M (see [Lid, p. 1562] for a detailed explanation).

In Unicode v2.1, letter sampi is encoded as characters U+03E1 and U+03EOQ (lower and upper case).

1.2.2 The letter yod

This letter is quite special. It is included in Unicode as U+03F3. It represents a phoneme which has never
been written in ancient times. Nevertheless that phoneme is necessary to explain certain grammatical
phenomena, for example the fact that a root like &pmory- produces the noun &pmoy4 and the verb dpmdle:
we say that the verb ending is -jo and that &pmoay + jo = dpndlw [Oik, p. 38].

In fact it is not a coincidence that the sound of letter yod is precisely the sound of " in German: this
letter was introduced by German scholars and publishers. It is very interesting to note that the yod is not
always written j: in fact it depends on the background language of the document.

This may well be a unique case in the Unicode standard: a character whose glyph depends on the
background language, i.e. not of the language in which it is used (ancient Greek) but of the main language
of the document (English if it is an English translation or critical edition, French if it is a French one,
and so on). In France, the yod is often written y: [Fro, p. 114] and [Ver, p. 11] use y throughout, [Rag, p. 7]
mentions both j and y but afterwards uses j, while [Bai, for example p. 562, pé0joc] uses j.

According to [LeG], French scholars influenced by the German school first wrote the yod j. Later
on the use of y prevailed. Finally, more recently, scholars have returned to j, considering it to be an IPA
symbol.

This particular nature of yod justifies its presence in Unicode (taking a plain Latin j would not allow
French users to represent it by a y). Nevertheless, the uppercase version of yod is missing: well under-
stood, yod will never appear at the beginning of a word, but the uppercase version is necessary for all-caps
titles: for example in [Oik, 32] we find the section title “Metdbesv) Tou j (emévbeom).” If that title was to
be typeset in all-caps, it would become “METAOEXH TOY J (EITEN®EXH)” and the uppercase yod
would be necessary.

1.2.3 Variant forms

Some of the letters have variant forms. As we will see, they are all font-dependent, and are not seman-
tically different from the original letters, at least in the context of Greek text ; they can be semantically
different in mathematics.

1. The beta without descender: 6. Sometimes the following rule is applied: 8 is used at the begin-

ning of words, and 6 otherwise, as in the words Brd6y, Bioiio, Bdpbapoc. This rule seems to be
geographically very restricted: the author has seen it applied in Greek books of the late 19th and
early 20th century (A, K and kA); it seems to be applied, rigorously and continuously until today,
only in France: [Bai, p. 145], [Imp, p. 95], [Ver, p. 1], [Rag, p. 2], all mention it and apply it; the
monumental [Ste] applies it strictly; all Budé and Le Cerf editions of classical Greek texts apply it
as well. On the other hand, this rule is unknown in the rest of the world: neither [Oik] (Greece),
nor [Kig], [Fri], [Wen] (Germany), or [Lid], [Chi], [Bet] (England/US), or [Bol], [Sov] (Russia), or
[Nak] (Japan) mention it.
The form of £ can be easily determined by an algorithm and hence this property is purely contextual
(like Arabic contextual forms, and not like the /¢ case where there can eventually be a semantic
layer). The variant beta U+0340 is called “Greek beta symbol” in Unicode, which implies that this
character is intended for mathematics ; nevertheless the author can hardly imagine this character
used in mathematics since it would be hard to distinguish from a (more or less cursive) Latin b.
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TMAXAGO . €€l MONG! JEVD TOYE OVYdTEPEN
AGKEN afcNAIdl WATPEIA TGNTA PEPECdal

Figure 2: Sample taken from a 1489 book, illustrating the random use of = and .

2. The “open” and “closed” letter pairs theta and phi: 9/6, ¢/¢ (Unicode U+03D1, U+03B8, U+03C6,
U+03D5). These variant forms are mentionned in most grammars and dictionaries, but the author
was not able to detect any contextual rule involving them. It is interesting to note that [Imp, p. 95]
suggests that the open theta 9 be used at the beginning of words; this rule is mentioned only by
[Imp] and the author has never seen it applied.

Nevertheless, open and closed versions of theta and phi can be semantically different (again with
certain restrictions) in mathematics. Concerning the open and closed theta, [Caj, §631] writes: In
limit and remainder theorems Cauchy designated by 6 an undetermined value [ ...] Some writers
employ the form ¥ of the Greek letter, and in [Caj, §657]: Harkness and Morley represent Jordan’s
0,01, 02,02 by 9,01, 02, V2 respectively. Goldberg, in [Gol], uses alternatively ¢ and ¢ whenever a
new object is defined and called phi: this helps the reader switch between the different uses of the
same letter as mathematical symbol.

This semantical difference between open and closed phi and theta in mathematics justifies their
presence in Unicode.

3. The “curly” capital Upsilon Y’ (U+03D2) and lowercase kappa » (U+03F0). These are purely stylistic ;
in fact they are the normal versions of uppercase upsilon and lowercase kappa in the apld font, while
the “standard” versions Y « of the letters, in other words the glyphs shown in the Unicode book,
belong to the Times family of fonts (see Figure 8).

It is unfortunate that a glyph difference between two fonts has produced different Unicode char-
acters. Even in mathematics, the choice between x and s seems to be stylistic, and the difference
between Y (Latin Y) and T is too small to be immediately recognizable.

4. The “curly tail” rho ¢ (U+03F1). The difference between ¢ and o is simply that the latter is used
mainly in italic fonts: tdpo vs. Tdhpa. Again, in mathematics, the choice between p and g seems to
be purely stylistic.

5. The “round” pi w (U+03D6). This letter has been a variant of = from the very first days of Greek
typography: in Figure 2, the reader can see an excerpt of [Pol], a book printed in 1489 (!). In this
excerpt both versions of pi have been used, apparently randomly.

Once again, [Imp, p. 95] suggests that the round pi be used only at the beginning of word. Accord-
ing to [Tre], this rule has been applied in certain French journals (for example the Mémoires de la
Société de Linguistique in the late 19th and early 20th century) ; [Tre] applies it in all of his writings ;
here is an extract of [Tre,, §43]:

véywvé pot way TobT §mws eldw tic el Sophocle, Phil. 238 “il m’a tout révélé pour que

je sache qui tu es” ... @oAAG whéov yeywvel Eott vixtop 7 ned’ 7uépoy Antiphon 5,44

“la voix porte beaucoup plus loin la nuit que le jour...”

[Imp] again, but in a different chapter (the one on typesetting of mathematics, p. 108) calls this
letter “Doric pi.”

6. The lunate sigma c¢ C. This letter looks like a Latin ¢, but without the bulb. It is the Byzantine form
of letter sigma (which led to the Cyrillic C c¢). It is mainly used in Byzantine fonts: cawTep cwconN
HMAC. [Bet] uses it as a remplacement for o/c, with the following argument: The [lunate] form of
sigma [ ...] is, for reasons of convenience, the one increasingly used in modern editions. And indeed,
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it is used by the Oxford Classical Editions.

One could say that the lunate sigma is again simply a stylistic variant of the regular sigma, without
contextuality. Of course it would be interesting for the paleographer to mark up the different forms
of sigma in a text, but this concerns also many other letters which have had variant forms. The only
argument that could justify the presence of this letter in Unicode is to encode texts in which the
contextual form of sigmas is not known.

It should also be noted en passant, that if we consider the lunate sigma to be a useful Unicode
character, then there should necessarily also be a capital version of it in Unicode.

1.2.4 The turned letters iota and upsilon with tilde

Letters 1 and « are turned versions of letters iota and upsilon with tilde i, U. Their capital versions | and
L, used a breve-like accent instead of the tilde. These letters are widely used in kA to represent semi-
consonants (1o is pronounced like the German ‘ja’ or the Russian “a’, while, in the same context, v would
be rather ‘i-a’ in German or ‘na’ in Russian).

It is interesting to note that the tilde of 1 and « has been used by typographers for reasons of con-
venience only (they simply turned around a type). In fact it should theoretically be a breve-like accent,
like the one of the uppercase versions. This accent is called ifén or enotikon. In Unicode, there is already
the character U+203F which has the same name and shape, but this character is a (spacing) punctuation
mark, and not a combining mark, as needed in our case.

In Figure 3 the reader can see examples of the use of these letters, both in apld and in Times fonts.
These letters are not yet represented by Unicode characters. The author believes that they are necessary
for the encoding of kA texts, and considers that their insertion in Unicode would be very useful.

1.2.5 The ov and xai ligatures

In early Greek prints, and until the early 19th century, a big numbers of esthetic ligatures was used in
Greek fonts (the extreme case being the typeface Les grecs du roi by Claude Garamont, having thousands
of ligatures). Some of these ligatures remained in titling or in the hand-written language and are still used
today: the most important are the ov ligature 8 and the xal ligature % (“xal” meaning “and”). [Myl] has
included the former in his Euclid font. Ligature xal is included in Unicode v2.1 U+03D7 and [wEve] pro-
poses the insertion of ligature ou. The author does not consider either of these ligatures to be necessary
because these ligatures are simply esthetic (like the ff ligatures in Latin typefaces). Furthermore, they
do not appear in ordinary printed text (the example given in [Myl, p. 49] is purely experimental). [wEve]
argues that the Latin “et” has undergone a similar process and finally became the independent character
&. This is of course true, but in Greece there is a tendancy of using the xa«l ligature in ordinary printed
text, and, in the author’s opinion, it is not the role of Unicode to cause such an artificial evolution.

Of course, it would be marvelous to have fonts with the ligatures of the early Greek typefaces, as
one can find today Latin, Fraktur and Arabic fonts with more and more esthetic ligatures. This issue is
independent of Unicode. In Figure 4 the reader can see a sample from a book printed in Constantinople
in 1810 ([Pat], taken from [Kef, p. 117]), showing the ov and xal ligatures, as well as A2, i, o, ev and ot
(stigma-like) ligatures.

It should be noted, en passant, that in Greek titling, uppercase versions of the xal and ov ligatures
are used as well.
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APAKOZ ([leprddnog xal xat’ dtav).
Koroxaipéve Apdxo,
o Ti& 6éver mead xohk vé fisovy Gxdpor péon
ov” PAN7-Tloce tnv wOhaor, Tope Ve ’Gy"gg 6Tdy %060,
% 'mewsTeédns oth Lo, dad fikious v dmoythsys,
Prad v TObG ydors xek TOUg dué, ver 6od Tols 6bés’ 4 Motpe
TNV TRATN TOUg q:(oméo)vi;, OTNY ToDT &V TOUS.
| Tévowr yoepor &g Edevme. Ta oTepepiver "ppncitio,
) fncmé Toug ATave VI PAX GTLYMM  HOvEyx
Example in apld font [Pers, p. 53]. Line 1 is in K, lines 2-9 in xA. Words

containing 1: y1& (lines 3, 9), we1o (line 3), Aaaoug (line 5), "pudria (line 8),
pad (line 9). The word 3ab on line 5 contains «.

‘0 *Ayamntinos tijs Booxomodlag 7
4

%ol g 1) ﬂs@u’q pov dénor BE va tod nm :m); gival

10 &va y1a mv uomr] wov, 0 &ko y1d ©o yv1d Gov.
I'TANNAINA (‘qr Preéedn).

Tt Mc¢, wved ; tl drovoa ; Eva #epl ¥ dvdyms,

Evo 2aLpl 6AdxeQ0 v1d TO #ahd ToU yviol wov ;

Q1 ol va i8fg yiha xadhd yu” alto TO Yuywd cov

zal Ohong oov 1) Mimaig cov, yua Eévoug mavia va fval.

~ ’ 2 b < . ’ 2 ~ T 2 e ’ -
Iape, =wvod, ¢ tov “At Aid, &xeide eiv’ 6 dodpos.

Example in Times font [Kor, p. 7]. Line 4 is in K, lines 1-3 and 5-9 in kA.
Words containing 1: y1¢ (lines 3, 6), yvi6 (line 3), yv100 (line 6), yiro (line 7),
Aié (line 9). The spelling of §) Amarg and fvew (both line 8) is typical of kA ;
today these words would be written of Airec and ivou.

Figure 3: Two examples of the use of turned iota and upsilon with tilde, in apld and
Times font.
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3 vagi'(sv xah&g, %, v& suwmSicsy xar de-
3 X0 THY BaRayuy TE yeap.pawv eg dix-
iq:oeeg cuR&Bac, 68 yivovToy pi THY Hee-
oIy TRV eu (Dwvwv JLETR TV (waqéwuv %
334®Sovav . @6 avod XaTesewpive EuTes.

Figure 4: Sample from [Pat]: the ligature ov is used on lines 1 and 3; xal is used
on lines 1 and 4 ; 2 on lines 2 and 3; et on lines 2 and 5 ; «t on lines 3 and 5; ev on
line 4; 67 (c) on line 5.

1.3 Accentuation and Diacritics
1.3.1 Accents and breathings

Greek vowels (« & 7t 0 v ) can take the following three accents: acute oxia, grave varia, circamflex
perispoméni. While the glyphs of oxia and varia are simply those of acute and grave accent, the glyph
of perispoméni can have many forms: historically it started as a combination of acute and grave, but in
modern typographical representation we encounter either a tilde (in apld and Times: %) or an inverted
breve (in Porson and Greek Sans: ) or a macron (in Linotype Helvetica: 1}, and other “modern” fonts).?
When two vowels form a diphthong (two vowels pronounced as one, for example ou, pronounced ‘ou’),
then the accent is placed on the second vowel.

If the vowel is the first letter of the word, it must also take a breathing pnévma. There are two breath-
ings: the rough one (dasia, asper) “ and the smooth one (psili, lenis) . When combined with a breathing,
the accent is placed to the right of it when it is oxia or varia, or on top of it, when it is a perispoméni ; in
some typefaces, the breathing is connected to the perispoméni so that they seem to form a single accent:
N N (Linotype Helvetica), 1 §j (Linotype New Century Schoolbook). If the word starts with a dipthong,
it is the second vowel that carries the breathing: o08év.

Uppercase letters do not take accents nor breathings, in all-caps typesetting : &vfpwmoc = ANGOPQ-
ITOZ. In mixed lower/uppercase mode, accents and spirits are placed in front of the capital letter: &v-
Opwmoc — "Avlpommoc.

In A (and some overzealous versions of K) there is also a consonant taking breathings: the rho ¢ ¢ ‘P.
Its behaviour is special : at the beginning of a word, the rho takes a dasia : $a0upoc, inside a word it takes
no breathing: 8ptov, but in the case of two consecutive rhos, the first takes psili and the second dasia:
1% 60c [Kig, p. 3]. The latter rule seems not to be applied in France (neither [Bai] nor [Rag] mention or
apply it).

A few rules: let us count word syllables from the end ; accents can be placed only on syllables 1, 2
and 3. Syllable 3 can only take the oxia accent, syllable 2 can take oxia or perispoméni, syllable 1 any
of the three accents. On syllable 1, the choice between oxia and varia is contextual: when the word is
followed by a punctuation mark or an enclitic (see [Bet, p. 252]) we use oxia, otherwise varia: éob ol
gy, 6 Tathp pov. In the case of the enclitic, if the first word is accented on syllable 3, then a second
oxia accent is placed on syllable 1: &v0pwméc Tic.

In 7A there are some accentuation restrictions: vowels ¢ and o cannot take the perispoméni accent;
vowel v cannot take the psili breathing. These restrictions do not apply to aA. Other irregularities can
occur in aA, for example accents and breathings written separately on diphthongs: 6iov, éiva, [Mio, p. 58],

2A typographer’s joke would be that “the circumflex accent has three forms, none of them being a circamflex.”
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double accents on words p.ev and 3¢ [idem], words accented on syllable 4, etc.
There are three grammatical phenomena of importance to typosetters: crasis krdsis, elision ékthlipsis
and suppresion aféresis.

e Crasis is the contraction of a vowel or diphthong at the end of a word, with the vowel or diphthong
of the following word: 6 §vopa — tolvopa. As we see in this example, the breathing appears to
be inside the word. This breathing has the form of a psili but is actually called koronis ; when the
second word is accented on that syllable, then the accent is combined with the koronis. When the
first word takes a breathing then the resulting contracted word appears to have two breathings: éyo
olpor — éydpot. When the first word is an aspirated monosyllabic (a one-syllable word with dasia
breathing) then instead of a koronis we write a dasia: 6 dvhp — évfp (in this case the breathing
seems to keep its name: the author has found no trace of a different name for the “dasia-shaped
koronis.”

e Elision is the juxtaposition of a final vowel and an initial vowel: &6 olxlag — &7 oixtoc. The mark
that replaces the final vowel of the first word has again the shape of psilf and is called apostrophe
apdostrofos.

e Suppresion (or inverse elision) is the opposite phenomenon: instead of removing the final vow-
el of the first word, we remove the initial vowel of the second word: % éy& — 9 y&. Again, the
mark used is an apostrophe, but this time it may happen that the initial syllable of the second word
already carries an accent: in that case the accent is combined with the apostrophe and we obtain
constructions like: & dvaZ — & "va (this is indeed strange because accents and breathings are
never placed upon, or in front of, consonants).

e Elision and suppresion can be combined in the same word: 7ol é671 6 11hoUtog; = wob 60’6 [1hol-
To¢; 1) &t domidwy — 7’7 aomidwy [Rag, p. 9].

It should be noted that, although the Greek apostrophe shares both the name and function of its
French counterpart (de ombre — d’ombre) the fact that it can be combined with accents, in cases like
o "vak, makes the distinction between stand-alone diacritic and spacing punctuation mark unclear. And
the task of representing them in Unicode even harder: indeed, in Unicode there is a combining mark
koronis U+0343, but what about cases such as év#p, where the koronis is dasia-shaped? In cases such as
o "vok should the koronis be combined with an acute accent and a space, or should U+1fce “Greek psili
and oxia” be used, which is already a spacing character?

1.3.2 Diaeresis

Diaeresis dialitikd is used when a diphthong is to be pronounced as two separate vowels: ov is pronounced
‘ou’, while ot is “o-i’. It can be combined with any one of the three accents: i %, but never with a breathing
since, by definition, it can never be placed on the first letter of a word. Unlike other diacritics, dieresis
is also placed in all-caps typesetting: PoiSng — POTAHZX. There is a variant form of capital iota with
vertically centered diaeresis: I, in which case the same word looks like: POTAHX.

Diaeresis is not used whenever it is clear from the context that the diphthong is “broken.” For ex-
ample, when the word starts with a diphthong, the breathing is placed on the first vowel and diaeresis is
not written: guty instead of &i77. When the first vowel is accented, again the diaeresis is not written:
ydrog instead of ydioc. When a word is hyphenated between the two vowels of a broken diphthong, the
diaeresis is not written: Matou will be hyphenated Mo-tou.

There are other cases where diaeresis is used: one of them is to show that the letter iota is pronounced
(and not mute). Normally a mute iota is written as a subscript (see §1.3.3): 7@ ®<@. But it can also be
written in normal size. To show that this is not the case, and that the iota must indeed be pronounced, we
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. Ela of Kavoves xal pet’ adrovs af Karafaolae

'qyy.évmv oty adtdy elmev advoic b ITdros: Tivae
Xepcov aéucco-coxov nédov fhog Ememédeusé mote’ 0édete amorbGw uy.w ; Bapaééav, 3 'Inooly oy Ae-
,cec rszxoc Yo amcy"q éxatézoley (8wp Aad melo- *{op.svov Xptatéy ; "Haer yao 31 Bia :peovov napédwxay
‘tovro'nopouvu XU.L Osocpecrwg wEATOVTL Acwyev TR adtdy. Kaﬂ‘qp.evou Ss uu'rou il tov pm_,,m-o;, &mé-
Kupie, ¥36%ws yap Sedétustar. sTethe wpde adTov 7 Yuvl «iTol Aéyovsa. Mndéy oo

*Ev vf] Asiroveylq.

Tummc Mocxonrmuoz oY fyov sig -reo‘capa xod
'rsccmpa ex e ¢ Q¢ Tob Kczvovog tov "Amosté-
hov. htg ‘r'qv Eisodoy, mpb &y a.vw'rspm o «Ebgpat- «®POYMENTIOX TH AAEA®H AYTOY IQANNA
véeho Ta& odpdyiar. Tc/. loma G5 AVOTERD. : XATPEIN EN TYIZTQ

Figure 5: Four instances of capital letters with subscript iota: "Acwpey on top left

figure, line 4, "H3e. on top right figure, line 3, Q3% on bottom left figure, line 3

[Pro, p. 489, 540, 770]. The bottom right figure is from [Roi, p. 150]: the three
letters A, H and Q can be found in the same sentence.

use a diaeresis: for example, there is the word wp¢ (pronounced ‘pro’) which can be written et and
still pronounced the same way; and there is another word, mpwt, which is clearly and unambiguously
pronounced ‘pro-i’.

The use of diaeresis goes even farther: a diaeresis is placed even if there is absolutely no grammatical
necessity to do so, just to facilitate pronunciation: wuyxoviveg, émimhomolia, ete.

In pA some of these spellings are unauthorized: [Teg] writes wpwi (even in the etymological A version
of the word), emimhomoria, but Bovilm, xoull, xovivérto, myxovivos, covinetéin, Tovlot (while, always
in [Teg], other similar words again take no diaeresis: ahrpovispéc, wdouvispbe, xaloviopbe, cavrouite).

1.3.3 Subscript and adscript iota

The vowels o 7 o can be followed by a mute iota. In that case, the iota is written in smaller size, under
the letter (in the middle of « or w, and under the left stem of the 7).

There is some confusion about the uppercase A H € with mute iota. The glyphs displayed in the Uni-
code book show the subscript iota below these letters ; on the other hand, in the name of these characters
the mute iota is called prosgegraméni ; this is a neologism meaning “written next to” (while ipogegraméni
means “written under”). This does not agree with the glyphs, where the mute iota is indeed placed under,
and not next to the letter.

It seems that there have been many ways of typesetting these letter + mute iota combinations. In
Greece, one of the traditional methods is to center the iota under the letter: A, H, Q. This seems to be
rather shocking for Western scholars ; Jeffrey Rusten [Rus], while reviewing the Palatino Unicode font,
writes: ...an oddity every classicist will notice right away, namely iota subscripts under capital letters.
This mi Stake is not the fault of the Palatino design team, but a longstanding error made already by Uni-
code and 1SO before it which it is too late to correct. In Figure 5 we show that this is indeed not an error,
but conforming to Greek typographical tradition.

Nevertheless, the usual spelling of capital vowels followed by mute iota is: Ai Hi Qt, where the iota
is written at normal size. In the case of A there is no risk of confusion with diphthong a. because of the
placement of the necessary breathing: ’Av or ‘Av in the case of the mute iota, Af or Ai in the case of the
diphthong. Examples: "A18v¢ (mute iota), ’AiSwveic (broken diphthong), AiSoua (diphthong).

Some typographers have tried other solutions: for example, in [Kal], a specially designed small iota is
placed next to the capital letter, almost entirely under the baseline. Here are some examples using that
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HEVO, OTIwG 0TO akOAOUBO «ECWTEPLKO AEATIO» MOU KUKAO-
dopnaoe e v eukapia tng 3ng Mopeiag Elprivng tov Mdio
Tou 1965: «Eivat yvwoto o1t opyavwtég ¢ lMopeiag eivai
Stdpopeq PIAEIPNVIKEG KIVIIOELC KAL OPYAVWOEIC NG XW-

Figure 6: In the early days of the monotonic system, some books were printed with

a triangular accent. This book, of political content, uses the form of the accent to

underline a cultural break with the past. Notice that the triangular accent remains
upright, even on italic letters.

convention: "A37c, "Hxe, Q3%

In all-caps typesetting, the mute iota is written as a small-caps iota (normal small-caps size, or even
smaller): AIAHX, HiTE, QiAH. There are also other conventions: sometimes the mute is written like a
normal uppercase iota ; in [Pro, p. 730] one finds lowercase iotas in an all-caps context: TH: AI'l At KAI
MEI'AAH ITEMIITTH:.

See §1.3.7 for the case of iota with iota subscript ;.

1.3.4 The monotonic system

In the early eighties, the Greek Government reformed the language. This reform had many aspects: K
was officially abolished, as were breathings and subscript iota, and the rules of the accentuation system
were modified so that only the oxia accent be used, and only on words with more than one syllable (with
a few exceptions: for example 4, o\, e, previously 7, wod, wée, to disinguish them from 7, wou, wwc,
previously 7, o), wac). Furthermore, the spelling of several words has been simplified.

It is very important to note that the reform did not introduce a new accent, but rather removed two of
the existing ones: the remaining accent is oxia. The Unicode table glyphs show a vertical accent, called
tonos. This word means “accent,” and is exact, since in that context there is only one accent. But this
accent has never been written as a vertical stroke. Since the reform some publishers have experimented
with triangular and round accents ; see for example Figure 6 [Sai], a book from the very early days of the
monotonic system (1983), a period where publishers and typographers were trying to find other solutions.
These experiments have nowadays come to an end: today the oxia accent is used, as in the example in
Figure 18, p. 36. The official grammar states clearly that the accent of current [monotonic] Greek is the
oxia [Tri, p. 22-23] ; there is no mention whatsoever of “symmetrical,” “vertical,” “triangular” or any other
form of accent.

This means also that the distinction between “tonos” and “oxia” in Unicode character names (for ex-
ample, between U+03AC and U+1F71) is illusory. One could argue that this distinction allows a potential
spelling checker to distinguish between text written in the monotonic and polytonic systems (for exam-
ple, ptrd is correct in pA but not in wA, w6 is correct in wA but not in pA) but this is a rather naive
argument: texts are very rarely mixed monotonic and polytonic, and when this happens it is almost al-
ways for distinguishing pA from K or A, in which case there are far more differences in spelling than the
existence or not of more than one accent ; in such a case, linguistic markup is far more appropriate.

Thats is why, the author considers that the glyphd ¢ ¢ (6 % & ’A’E'H "I 'O "Y' 'Q in the Unicode
Greek table should be redrawn and the corresponding characters in the Greek Extended table re ;oved,
so that there is only one character representing a Greek vowel with oxia, whether in the monotonic or
polytonic system. It is very unfortunate, but because of the mistakenly vertical design of the oxia accent
in the (monotonic) Greek Unicode table, some font companies have already designed fonts with vertical
oxia ; these fonts will soon be used in Greece and may, in the long term, alienate Greek typographical
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conventions...

1.3.5 The TONISMOS software

Speaking of Greek accentuation, let us mention the TONISMOS software [wTon], which converts monotonic text
into polytonic text, with or without grave accent and subscript iota. This program can be very useful for the input
of large quantities of text (the text is typed in the monotonic system, the accents are added by TONISMOS, and
the result is compared with the original), or as a complement to optical recognition of Greek text. Nevertheless the
program is not a spell checker/corrector: when the monotonic input is not accurate, the resulting polytonic text will
be wrong as well.

1.3.6 Other diacritics used in Greek

1.3.6.1 Macron and breve To indicate if a syllable is short or long, vowels can take the macron makrén or
breve vrakhi diacritics. If there is already an accent and/or a breathing on the vowel, the macron or breve is placed
between the existing diacritic and the letter, as in the following example:

< UEAG TEEIAE
TEPGE”

oe

"Avdpa pot gvverg MoSoa wondt p(‘)*:év
Ay 07) Eret Toole i2pty 16012006

(*)l\

To keep the same leading, the combinations of macron/breve and accent/breathing often have to be specially de-

signed.

1.3.6.2 Representing non-Greek phonemes There are cases where diacritics have been used to repre-
sent sounds not provided by the Greek alphabet itself. For example, [Geo] uses breve on letters £, s, £ and —as
well as special constructions such as double consonants at beginning of word—to represent the hard sounds of the
Cypriotic dialect:

&0 oY gpaley *Cou TP TETGLY svrCs TcpoyonsL [ ] TZL ol TloTeg TZL ol ToTptdeg TIEQTOLY Tioc‘n
YOVaTOLY, [ .] Na cpsv‘rzstg Vo T TP HTTOV Nxe;ux TCOLL omhhog, [...] TEL H7cov Eyévetouy x%s(lwo’c, "
polpa Tou Ty polpo

It is interesting to note that in [Geo] the letters Z and £ with breve have been specially designed so that the letter
with diacritic fits in a normal line without changing the leading.

In [Ele], the dotted letters &, v, 8 are used to represent the sounds ‘b’, ‘@’, “d” in foreign words, as in B&{8x3 for
‘Bagdad’; in [Des] (mentionned in [Kal, p. 44]) the translator uses the same dotted beta, gamma, delta, as well as
upsilon and epsilon with diaeresis, zeta with (Latin-like) circumflex and sigma with tilde to represent the sounds of
French b gduejch’. A different method for obtaining the same result: in [Mes] (also mentioned in [Kal, p. 44])
the author uses Latin letters e u b g d ch in a Greek text context to represent certain Greek phonemes unavailable
in Greek: bovgéc, bayroédec, ddhies, gépia, etc.

1.3.7 Other languages written in the Greek script

The Greek script has been used for a certain number of minority languages [wMac] : Albanian (Tosk), South Slavic
(Macedonian), Aroumanian (Vlach), Gaguz, Surguchi, Urum (Greek Tatar), Turkish (Karamanli). These languages
often use diacritics to represent special sounds, not present in Greek: [Fau, p. 182] gives a list of characters for
Elbassan Albanian in which we find dotted gamma, nu, sigma and chi, sigma with diaeresis, Latin j and underlined
epsilon. But, the same author in [Fauy, p. 539-541], gives samples with dotted lambda and pi, Latin d and b,
overlined alpha and upsilon, epsilon with diaeresis, and even a digamma (!):

Dedre ive %g vé ume xieh xibote Sevrepondpe Euept it [...] & Sepde v red6TL véPert it vrove mipa-

o6, O GTETOVA VABET Yrd L ALFOU, 6& YLoTLYLe EGTE LmpeTepla. & 08 pouxia, & 3¢ AgPSiuL, vTe yéTe T

Trochoovpe BepTeT.

[...JAjaBdév bouxovplve, asixou ve xeté Lepdy.
[...]E dp&t most xjiptve, pepp voup yddxout, o jadiyjde !
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Aewddv Ahos dmép ITioroéélvov Anriov HHHE,
Iarporcdéns (A4 ]wos Smép “YiporAéovs Aniov HHH,
Apwo|reldns Trpios dmép OlvdSov Tnyiov HHA.
[KlepdAarov Térov mapa Téw {|[8lwrdv RHHHAA.
25 Eloempdxfn pqpbev éx rdv ’Emabévovs Aniiov HH|[H]A
AAA

Eloempdyn pyvdev] mapa ITifwvos AnAiov XH.

Figure 7: Sample of acrophonic numerals. Greek text is in Porson.

On the other hand, [Gos, §5] uses a capital Cyrillic b and an overlined iota, in a sample of the same language,
dated 1879. In [Gos, §512] we also find an interesting example of Osmanli Turkish, written in Greek script:

Zipo ’Adndy tovvytorywd) Tol xothp oetl, b wevil “Ireve Boortivi Beptl, Td nt dva yep fndy ey yehdn
ErporyinTe &vilon dmetl yoyiota pohix L.
where we find dotted pi and tau, as well as a iota with... subscript iota. The same sample is given in Arabic and
Armenian script. By comparing them we see that the dotted pi corresponds to a non-standard pronunciation of
the Arabic script: 8apayin7 is the transcription of w5\, and hence 7 corresponds to a ‘p’ pronunciation of Arabic
letter & (normally pronounced ‘b’) ; the T corresponds to the sound of ‘d’, and finally the weird | is the transcription
of Arabic letter s: Touvyay is Qlos.

[wMac] also mentions uses of dotted beta and delta, and underlined sigma.

1.4 The Greek Numbering Systems

There are two systems of Greek numbers: acrophonic and alphabetic ones.

1.4.1 The Acrophonic Numbering System

“Acrophonic” from dkron (limit) and foni (voice) ; what is meant is the first letter of a word, in this case
the first letter of the number’s name. So we have a Pi for 5 (= pénte), a Delta for 10 (= dhéka), a Chi
for 1,000 (= khilia), a Mu for 10,000 (= mirids). For one hundred, we have an Eta, because the eta at
that time was used also for the rough breathing, and one hundred (éxaté ekatd) indeed takes a rough
breathing. Two exceptions: a Iota is used for the unit, and a Tau for 6,000. When fractions are needed,
then the Iota = 1 is written with an horizontal stroke to the right, the real Iota means %, a C means 1—12, a
Tau 214 and a Chi 418 [Caj, §33-35]. And finally, when we want to multiply one of the numbers above by 5,
we include a smaller version of the corresponding letter in a normally sized Pi.

How do we represent these numbers typographlcally There are two ways :* 3 either we consider them
as abstract geometric shapes and represent them in an “epigraphical style,” or we consider them as Greek
letters and represent them in the same typeface and style as the surrounding Greek text. Here are these
numbers, first in epigraphical style:

IPTAPHMRXRMRATMRAEC
and then in “typographical style” [Ste]:
IMAMNMHHBRAXKNMMMTHEFC

?A similar choice is needed for the Berber alphabet Tifinagh, which, like acrophonic numerals, did not have the same typo-
graphical evolution as did the Latin or the Greek alphabet: one can represent it in an epigraphical, purely geometrical way, or
one can try to simulate what an hypothetical typographical evolution would be, and adapt it to an existing Latin typeface. Such
an attempt has been made by the author (see [Har, p. 145-146], [wHar, p. 11]).
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The reader can see in Figure 7 an example of printed text [Tod, p. 73] using these characters. The text is
typeset in Porson, and the acrophonic numerals in epigraphical style. Here is how the same text would
look typeset in Times with acrophonic numerals in typographical style (to bring the result closer to Fig-
ure 7 we keep the numerals upright while the text is typeset in italics):

Aeawpdv Aniiog dmép Iiotolélvov Aniioo HHHH,
Tatporréng [AAliog vrép “YworAéovg Aniioo HHH,
Apio|teiong Trviog dmép Oivddov Tyvioo HHA,
[K]epdiaiov Torxov mapa tav i|[d]iwtddv KHHHAATILL

The acrophonic numerals are also called Herodianic, after Herodianus, a Byzantine grammarian of
about 200 A.D. It would be useful to include them in Unicode, for the purpose of encoding scholarly A
texts, as the one in Figure 7.

1.4.2 The Alphabetic Numerals

The alphabetic numerals have suceeded the acrophonic numerals ; they allow a more compact represen-
tation of numbers, while demanding a higher mental effort. Here is the correspondence between Greek
alphabetic and Arabic numbers:

o 1| core? 6% 20]d 707 300« 800
g 2| 71% 30| 80| 400 | 900
v 3| 8|w 40|y 90|« 500
S 40 9 v 50|g 100y 600
¢ 5| 102 60|a 200 ¢ 700

where ¢, 4 and 2 are the letters stigma, numeric koppa, sampi, described in §1.2.1.2, §1.2.1.4, §1.2.1.5.
The notation 67’ is used in Greece today, when the ¢ character is absent from the font. The mark ’
(U+0374) is not an apostrophe (as it is, unfortunately, often typeset in Greece) but a spacing acute accent,
called keréa (= mast, protuberance, today: antenna). To represent thousands, an inverted keréa is placed
in front of the letter: o is 1,000, 0 is 9,000. Units are combined with decades, hundreds, thousands to
form numbers: pxy'is 123, 250 is 1,999.

With the rules given above, the highest possible representable number is 050" = 9,999 ; up to this
number, Greek alphabetical numbers have always been unique and non-ambiguous, until today. This is
not the case for numbers above 9,999.

According to [Ele], one can continue this way, placing the inverted keréa in front of numbers 1,... >,
so that the highest representable number is 250240, that is 999,999. [Oik, p. 134] avoids the question
by not giving examples above x (20,000). According to [Mio, p. 100], to represent ten-thousands, Greeks
either used the alphabetic number followed by the word pvpetddec (meaning “ten-thousands”), as in &
nupLddeg, or a diaeresis on the letter, like in &. [Caj, §36] states some additional conventions: sometimes
the number of ten-thousands was written before a capital M, (the initial of mirids, actually a remainder of
the acrophonic numbering system) and the whole number was overlined: eM dtxo for 54,321 ; in some
cases a centered dot is used instead of M ; finally, one encounters the dlphabetm number placed upon
the capital M, as in M or the coefficient of the myriads written as an exponent to a lowercase ., like in
us S,

One could ask: why not follow [Ele] and continue defining . as 10,000 and so on? A probable answer
is the fact that then the system would be ambiguous: is pxy’ 120,003 or 100,023?

It is obvious that the way of representing numbers beyond 9,999 has never been standardized and
notations have varied. On the other hand, for numbers under 9,999 there has been no variation until
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today ; indeed the alphabetic numbering system is still widely used in Greece today, for ordinals only.
Counting by o, £, ... is a very common form of enumeration in Greece (similarly to i, ii, iii, ... in the
West) and everybody can instantly recognize these numbers, at least until »y’ (29). Laws have also been
numbered in the Greek system ; in that case one can easily find numbers covering the whole range of
(standard) alphabetic Greek numerals.

Just like Roman enumeration, Greek alphabetic enumeration can be lowercase or uppercase ; in fact
one can easily have independent enumerations in the two cases, lower and upper. For this reason, the
case distinction is essential for the three “numerals-only” letters stigma, numeric koppa and sampi. This
distinction, while present in ISO 10646 v. 1, is absent from Unicode ; it should be re-introduced to allow
proper enumerations.

To return to A, there have been other interesting conventions [Caj, §§41-44]: for example, to express the frac-

tion %, Heron writes 0’ xo” xa” (the denominator written twice, with double keréa), Archimedes and Eutocius
write ,
s %o
— or
d 14

(note that the denominator is written on the top, and the nominator at the bottom). Diophantus, in expressing large
numbers writes

Bs” or 36,621
Y Sy 2,704

Again, note that nominator and denominator are inverted. Unit fractions were written with a double keréa : " for %,
etf” for 115, etc. The Byzantines sometimes wrote the denominator of a fraction as an exponent: 6** in this notation
means 77 [Caj, §271].

About the 2nd century A.D., the Babylonian sexadecimal numbers were used in Greek astronomy. The letter ©
(omicron with a bar) or &, was used to designate a vacant space in the writing of numbers (there was no zero provid-
ed, in any Greek numbering system) ; the opposite notation has also been used: all letters representing numbers
have a bar, and the “zero” omicron has none, so that it is distinguished from o’ (70). Ptolemy believed that the
value of 7 is 3 + & + 22 and he wrote this as 7 7 %, or ¥ 7/ 2" (this notation is strangely close to the modern
notation 3° 8" 30”).

1.5 Hyphenation

Greek hyphenation rules are very simple to one who knows the language, and can be very difficult other-
wise: they take into account etymology (A, K) and pronunciation (A). Furthermore there are important
deviations between the rules applied in Greece and these used in the West.

The minimal number of letters that can be left on a line is 1 (unlike in English where this number
is 3): one often sees hyphenations such as &-spomiavogpbeo, which do not seem to shock anyone.

1.5.1 Hyphenation of A and K

Let us start with the rules for A (and K), as formulated in Greece [Oik, p. 16] and [Aca]. Let ¢1, ca, ... be
consonants, and vy, vs, ... vowels; then:

I vicivs is hyphenated vi—civa: xo-7d, Tp&-Tog, H-Swp;

IT vicicaug is hyphenated vi—cicovy if there is a (A or K) Greek word starting with cjca: x0-xvoc
(v like xviopéc), pd-Boc (B3 like BérAx), Oe-oube (o like spivoc). Otherwise it is hyphenated
V11 —CoU2  dh-hog, €0p-T7), hav-0dvem.

II vicicy ... cuva, for n > 3is hyphenated vi—cica . . . cyv2 if there is a (A or K) Greek word start-
ing with cicp: xdro-wrpov (wt like wrdw), ya-otpa (o1 like srpoyyinoec), i-oyvoc (o like oy fpa).
Otherwise it is hyphenated vici—ca ... cpva: dv-Opwmoc, perdy-ypwe, dp-vroc.
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IV Compound words are divided into their original parts, except if the final vowel of the first word
has been removed: cuv-owia, &-0dog, peta-ypaer, but ma-pépyopor (from wap[a] and Zpyopar),
g-méyw (from &x[6] and £y ), Tpw-tayowvietic (from mpdt[o-] and dywvieTic).

The Western rules are expressed in a different way [Chi, §9.130-135]:

IT" vicicvy is hyphenated vyc;—covg if either (a) the consonant is doubled ¢; = ¢z, or (b) if ¢; is a
mute consonant and cy its corresponding aspirate (yy, xy, wo, t0), or (c) if ¢1 is A, p, p, or v (with
the exception of ¢1ca = pv, which is not hyphenated).

IIT" vicicy. .. cuue is hyphenated vi—cics . . . cpv2, unless one of the conditions of rule II" applies to
C1C9o.
IV'' Compound words are divided into their original parts.

These rules produce different hyphenations than II, IIT, IV:

e according to II, alyuy) is hyphenated aiy-p7, because there is no Greek word starting with . ;
according to II', it is hyphenated al-yus.

e rule IV’ does not take into account the exception of rule IV, namely the case where the first com-
ponent of a compound word has lost its final vowel. This makes an enormous difference : according
to IV’ we have hyphenations &p-03o¢ (3ml + 686¢), dm-éyw (Amd + &rw), xat-éyw (xatd + &),
map-0Edve (Tapd + 650vw), and there are hundreds (thousands?) other examples, all wrongly hy-
phenated for IV.

The author ignores the reasons for these deviations: intuitively, a combination of rules I, IT, III, IV’
would be the best (aly-p% sounds more natural than ai-yp.7), and the purpose of hyphenation is, after
all, to make reading of broken words easier, so that intuition is perhaps more important than universal
grammatical rules.

1.5.2 Hyphenation of A

In A new combinations of consonants appeared (for example prx, pronounced ‘mb’ or ‘b’) which made
new hyphenation rules a necessity. The various grammatical reforms went even farther: rule IV was abol-
ished (compound words are now treated like non-compound ones) ; this is sometimes very counterintu-
itive. Here are the two new rules which have been added [Tri, p. 20-21]:

V' the pairs of consonants p.r, v, yx are hyphenated if, and only if, their pronunciation is nasal: gp.-
méh, Eu-mopog, Twév-Te but pra-pwds, vra-vredo, Le-umiénom.

VI vowel pairs o, ov, ot, o), and w, v*, euk, owk, where * is any vowel, are not hyphenated when they
are pronounced without glottal stop: vepdude, Idvvne, puadd, but &Bo-107toc, wi-eom, wh-ov. A
not so obvious case: mgve (pronounced pidno or like in Russian nsiHo) vs. pet-dve (pronounced
mi-dno, with a glottal stop, like in Russian Muano).

Of course these rules are impossible to apply for somebody not speaking the language. Furthermore, both
rules are quite ambiguous because people do not always pronounce words the same way, especially for-
eign ones. Rule VI is reminiscent of letters 1 and q of kA (see §1.2.4): the words that are not hyphenated
are precisely those which would be written with those letters: vepaida, ["dvvng, paors.

1.6 Punctuation and typographical conventions

1.6.1 Punctuation

Greek punctuation is similar to Western punctuation, with a few exceptions: the semicolon is used as a
question mark, and the role of the semicolon is played by the upper dot (*). A K and wA punctuation
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mark which that is not found in Unicode is ipodiastoli: it has the glyph of the comma and is used in a
single word: §,71 to distinguish it from &zu:

I1é¢ pov &7 6ol elme (confirm to me that he told you)
I1éc pov 6,11 60l eine (tell me everything he told you).

Typographically speaking, the distinction between comma and ipodiastoli is important, because, contrar-
ily to the former, the latter is not followed by blank space. Fortunately the case of 8,7 is unique and
unambiguous.* The ipodiastoli is also used as decimal separator: 3,14159...

For quoting, double guillemets are used ; in the apld typeface these guillemets are round: «ZAro !».
In 19th and early 20th century books the (French) convention of adding a double guillemet (often an
inverted one) at the beginning of each line is often used.

The spacing of punctuation is very interesting: different amounts of white space are placed in front
of colon, semicolon, exclamation: roughly 1 point before the colon, 1.5-2 points before the semicolon
(Greek question mark) and 2.5-3 points before the exclamation mark. The author has found no precise
reference for these values, so they should be considered purely empirical. No spacing is applied to the
other punctuation marks (including the guillemets).

Also interesting is the case of the second level quotes. Here, quotes of the size and shape of the En-
glish ones are used, but the opening quotes are inverted, similar in form to raised small round guillemets:
“eloaywyixa”. Fortunately these quotes are provided by the Unicode standard (U+201F and U+201D, the
latter being the same closing double quotes as in English) ; the author knows no other language in which
this combination of double quotes might be used.

1.6.2 Hanging diacritics

Another interesting typographical convention: “hanging diacritics.” As in English one may have “hanging
punctuation” [Knu, p. 394], in Greek poetry one uses hanging breathings and accents, in the sense that
these marks, when in front of an uppercase vowel, are typeset on the left margin, and alignment is done
with respect to the letter:

IEvorweey 61t
ol Nooy ol aTiyoL
B o TOy)
ol PoTaLhTY).
(The vertical line is inserted to show the left alignment of the paragraph.) This convention is not applied
in prose text.

1.6.3 Letterspacing

Bold is never used inside Greek text, but only for titles. The role of bold in English is played by letterspac-
ing, which in Greek (and German, and Russian) is very common (and there is no reason to compare it
with the... stealing of sheep®): xdve Staotnpdtwan, AL 3¢y xhéBo mp b B ata. Note that, asin
German and Russian, letterspacing is done between letters only, and not between letters and punctua-
tion, or, in the case of Greek, between diacritics and (uppercase) vowels. Also interword spacing must be
slightly increased to avoid confusion with interletter space.

“In some typographical traditions of A, a blank space is used instead of the ipodiastoli to separate & from 7.
E’Quoting Frederic Goudy: “Anyone who would letterspace lowercase letters would steal sheep.” [Gou]
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ABTAEZHOIKAMNZOITPETYOXYVYQFGILA

367 0elnidunpvEompocTupdydmEceh 2
ABINEZHOIKAMNEOIIPXTYDPXVPQFC954

apoydelnbduxiuvEomoostopdypm ol 2
ABTAEZHOIKAMNEZOIIPETY PXYQFCILA

ClBGYSGCY]B'S‘l%)\[J.V&OTCPO'QTU(PCIJX\PngQH)\ (a) Monotype Greek 90, 91, 92

ABI'AEZHOIKAMNZEOITPETY OXWYQFCI5A

af675einBItkAUvEOT PTG YORSOH
ABIAEZHOIKAMNEOIIPESTYOXVQFCI4A

af6yoelnOdK ApuvEoTPaSTVPG Y WWFCPS 2,
ABTAEZHOIKAMNEOITPXETY®XYQFCI5A

aff6y0eCN03kipvEonposTLOOY YOFSYL
ABI'AEZHOIKA MNEOHPETYQSXTQFCq%A (b) Monotype Greek Times, also called

afoyoeCnd3ucipvionpoctopdyy wFcph “Elsevier”

ABI'AEZHOIKAMNEOIIPETY®XYVYQFS954
af6ydeln0ducduvéonpostvdpyhwrsol >

(c) Monotype Porson

ABIAEZHOIKAMNEZOTTPZTYOXYWFS 95/
GB6Y88CT]GSIK7\HV&O'ITPGSTU(])(PX\]JOOFS,Q%}\ (d) Monotype New Hellenic (attikd)

ABrAEZHOIKAMNZOMPXTYOXWQFS9LA
aBGySegqOSLK)\pvgorrposTucI)(px\pwFs’QL,} (e) Monotype Greek Sans 486

Figure 8: The Monotype Greek typefaces.

1.7 Typefaces

A good reference on the history of Greek typefaces is [Sch]; in this paper, we will restrict ourselves on
the most common typefaces, used currently or in the last few years.

One century of Greek typography, whether in Greece, or in the Western world, and until the arrival
of computer DTP, can be summarized in one word: “Monotype” [wMon]. In fact, most printed books
are typeset in one, or more, of the following typefaces: apld (which Monotype calls “Greek 90, 91, 927),
Times, Porson, New Hellenic, Greek Sans 480.

When the phototypesetting machines were replaced by computers, the situation changed rapidly: the
Times fonts were taken over by the computer, bad quality imitations of the original Monotype Greek 90
were used for the apla style, new fonts were designed and used: Linotype released Greek Baskerville and
New Century Schoolbook, Greek companies (like Magenta) have adapted many of the Latin typefaces
to the Greek script.

We can roughly divide Greek text typefaces into five categories: apld (Didot), the Times family (called
Elsevier in Greece), “scholarly” fonts (Porson, New Hellenic, Sans 486), adaptations of Latin typefaces,
and, finally, original creations of the last few years.
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1.7.1 The typefaces in the apla style.

This has been the most common style of Greek typefaces. Its ancestors are 19th century Didot type-
faces. Apld means “plain,” “simple” in Greek, and this is what this typeface has been: the most common
typeface for ordinary text. Many companies have released versions in this style: Monotype “Greek 90”
(upright), “Greek 917 (italic), “Greek 92” (bold), Linotype “Greek No. 2,” Magenta “Memories.” The
author considers the Monotype ones to be, by far the best choice, in fact the most beautiful Greek types
he has ever seen (this paper is written in Monotype apld).

Apld seems to be omnipresent: before the arrival of the computer most books were typeset in this
typeface ; today, high quality typesetting is almost always done in apld. See Figure 16, on page 34, for a
sample of a book entirely typeset in apld.

An intrinsic characteristic of the apld family is that the ratio of lowercase height to uppercase height is
smaller than the one of typical Latin typefaces. This makes harmonization between apld and Latin type-
faces harder.

1.7.2 The Times family typefaces.

What we call the “Times family,” and in Greece is called the “Elsevier” typeface, is actually a style used
since 1878 as an alternative to apld. Compared to the latter, it is more modern and pragmatical. This is
why it often has been chosen for technical books, or books by authors who wanted to avoid a conservative
image.

Many companies have released Greek Times fonts, unfortunately not all of good quality. The best
seems to be the original Monotype Greek Times (Figure 8b), which has afterwards been cloned to pro-
duce the homonymous, lower quality, standard Microsoft Windows 95/NT font (see [Hars, Figure 4]).

1.7.3 The “scholarly” typefaces: Porson, Greek Sans 486, New Hellenic.

The Porson typeface (see [Mos]) is used in most Anglosaxon scholarly Greek editions, including the Ox-
ford Classical Texts (Figure 14, p. 32). This font has also been used in Greece, as a replacement for
Greek 91, or as a companion font to New Hellenic. The German-Greek Langesheidt dictionary [Wen]
also uses Porson only for the Greek text. Only two Porson versions are known to the author: the one by
Monotype (again, by far the best) and a recent one, by the Greek Font Society.

Greek Sans 486 is actually a bold font. It has been used for the entries of the Oxford Lexicon of Greek
Personal Names ; a font with strong resemblances to it is used by the Association Guillaume Budé (see
Figure 15, p. 33) and Le Cerf editions as well as the Bailly dictionary [Bai].

New Hellenic is a very special font (see [Bow] for its history) ; in Greece it is called attikd ; it is used
both for scholarly editions outside Greece, as well as in Greece, for children books or schoolbooks. On
Figure 17, p. 35, the reader can see a page from a typical children book of the late sixties, typeset in New
Hellenic, with quotations and captions in Porson, and the copyright mention of the photo in apld. There
are two versions of this typeface known to be released: the one by Monotype (the best) and a recent one,
by the Greek Font Society.

These typefaces are classics for scholarly editions ; but they are also used outside this context and
one can say that they have a special charm; when used adequately they can greatly contribute to the
typographical quality of a document.

1.7.4 The adaptations of Latin typefaces.

As it very often happens that texts are mixed (Greek/Latin alphabet), many companies have tried to adapt
Latin typefaces to Greek. To state only the most important, Monotype [wMon] has adapted Gill Sans and
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ABTAEZHOIKAMNEOITPXYTYDXWQGL
afyde¢nOikApvEonpogropxpwrch > (a) Linotype New Baskerville Greek
ABTAEZHOIKAMNEOIIPETY®PXWQG, ) Linotype New Century School-
aBydeln 01k ApvEoTipoCTUPXWwEGL ™ book Grook v
ABI'AEZHOIKAMNZOINMPZTYOXWY(Q)
aBydeCnOIKAUVEOTIPOSTUPPXPW () \ruventa Optima Greek
ABI'AEZHOIKAMNZOITPZTYPXWYQ
a6B8ySeznBikApvEonpogTuPPx Yo (d) Magenta Souvenir Greek
ABI'AEZHOIKAMNZOITPEXTYOXW(O
apBydelnO09Apvonpogrupdyypn
ABI'AEZHOIKAMNEOIPETYOXWQ
aPy6eCnOik Apveonpoctvgx (f) Magenta Bodoni Greek

(e) Magenta Garamond Greek

Figure 9: Some Linotype and Magenta Greek typefaces.

ABIARZHOIRAMNIOTPETYQXYD
apligheznfirppuSonprsrydix iy

Figure 10: The infamous “gothic Greek” typeface.

Helvetica, Linotype [wLin] has adapted New Baskerville, New Caledonia, New Century Schoolbook, Op-
tima, Souvenir, and others (see Figure 9a and b). The Greek company Magenta [wMag] has also adapted
a wide range of Latin typefaces, including Univers, Garamond, Bodoni, and others (see Figure 9c-f).

The process of adapting Latin typefaces to Greek is hard—much harder than Cyrillic, Armenian or
Georgian—because lowercase Greek letters have different design principles than Latin ones. For exam-
ple, the notion of serif, very fundamental for Latin lowercase letters, is not very natural for Greek letters.
In Magenta Bodoni (Figure 9f) the y is just a Latin x, and the 1 a dotless i; as for the 2, it could very well
be a reflected Latin y. In the Garamond font, by the same company, the 7 is simply a Latin n, and the
%, a k with the ascender lowered. Many Greek magazines use these fonts and people get used to them.
Naturally, in Greece there is a great demand for adaptations of Latin typefaces ; more and more of them
are made, often quickly and without artistic care. Sometimes one even encounters typographical mon-
struosities, like the “gothic” font shown on Figure 10.

1.7.5 The original creations of the last few years.

There have been a few interesting font Greek creations in the last years: the Greek Font Society has
created a font called “GFS Bodoni” [wSPr], after original typefaces by the Italian master (Figure 11a).
This font is so refreshing that we can’t resist the temptation of showing a few lines typeset with it [Roi,
p- 150]:
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ABTAEZHOIKAMNEOIIPETY® XWQEC
CX’@YBEZH%L%KU”V%O%QGQTU@XQJ(’)fqﬁ)Hb\ (a) Greek Font Society Bodoni

ABTAEZHOIKAMNZEOIIPXTYDXWQ
afydendikAuvompoTupYYws

(b) Katsoulidis” Apollonia

Figure 11: Creations of the last few years: GFS Bodoni and Katsoulidis’ Apollonia.

‘O xatpdg, Aéyouat, Depamretel TAGAS TAG TANYAG GAN " 00y L, voullm, TOV EpTa Xol THV
qetlvor &g’ Evovtiog 660 TEPLGGOTEQOV WEVT T GOPEOY 1| VT|GTIS, TOGOVTE 1| peELg ad-
700 ad&AveL, wéxELg 00 xaTAVTGT VO PAYN TO VITOINUATE TOV, O 0l GTEATLOTAL TOD
NagoAéovtog év Pwceia, 7| v’ dyamncn Tog alyag Tov, O ol wowuéveg Tov ITvpnvaimy.

A Greek artist, Takis Katsoulidis, has created two interesting typefaces: “Katsoulidis” and “Apollonia”
(Figure 11b), which he describes in [Kat]; recently a Greek version of Palatino has been designed for
Microsoft [wRus]. Let us hope that creative innovations like these will continue, for the sake of Greek

typography.

This concludes our short description of the fonts available for typesetting Greek text. It should be
noted, though, that when it comes to high quality typography of A, K or wA, there is no simple solution:
the Monotype fonts are excellent in design, but they are incomplete and have no kerning pairs, so that
the professional typesetter has a lot of work to do after purchasing them to really make them work (this
is what the author has done, see [Hars]); on the other hand, there are many freeware or commercial
“scholarly” fonts around, which have a more-or-less complete set of glyphs, but rather poor design (and,
unfortunately, there are many scholarly editions using precisely those fonts...).

1.7.6 Samples

At the end of this paper, we present five sample pages:

e on Figure 14 the reader can see a page from the Oxford Classical Editions. It is typeset in Porson.
Only the lunate sigma (§1.2.3 (6)) is used.

e Figure 15 is a page from a Belles Lettres edition [Hér]. The Greek text is typeset in the special
font of the Association Guillaume Budé. This font is closely related to Monotype Greek Sans 486
(Figure 8e). The critical apparatus uses the apld typeface (indeed, the font of the main body text
would be hard to read at lower sizes).

e Figure 16: this page, in wA, is from a book [Nte] printed in Greece in 1990. It has been typeset by
one of the only remaining traditional Monotype typesetting offices in Greece, the one of Palivo-
giannis Bros. The typeface used is apld ; the Latin insertions are typeset in Didot.

e in Figure 17 we see a typical children book [Var] of the middle sixties, written in wA. We have
chosen to show this page, because it uses two “scholarly” fonts: New Hellenic for the main text,
and Porson for the quoted verses, and captions of figures. Underneath, and on the right of the
figure caption, we see the photograph copyright, typeset in apld.

e finally, in Figure 18 we see a page from a contemporary, computer-typeset magazine, in pA: HY-
OEN [Mas]. The typeface used is Helvetica.
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2 Mathematics

The Greek alphabet is part of the standard mathematical notation. Perhaps the best known Greek let-
ter is 7, precisely because of that magic number 3.14... The letter m was first used as a symbol for the
ratio, for example Hérigone [Caj, §254] writes: hg m ga 2|2 hb 7 bd, meaning Z—g = % (where 2|2 signi-
fies equality). The first occurence of 7 for 3.14... [Caj, §396] was in 1706, by William Jones (before that
William Oughtred wrote often 5, where 7 stood for periphery, and ¢ for diameter).

The letter ) * for “sum,” was first used by Euler [Caj, §438], in 1755 : summam indicabimus signo X ; it
was also used by Lagrange, but otherwise received little attention during the 18th century. It reappeared
in 1822, in Fourier’s Theory of Heat and has remained ever since a standard mathematical symbol.

The letter [ for “product” was introduced by another great mathematician, GauB}, in 1812. It was
first used as a function: II(k, z) = (ZH)(ZJrlg’(?;'J’F";)W(ZJrk) k? and later as IIz = 1-2- 3 -- - 2 (the factorial
of z). Jacobi used [] as it is used today, in 1881.

The symbol A for finite differences was first used by Euler [Caj, §640], in 1755, together with letter
> . Lagrange had already used it in 1772. In 1808, a certain Kramp [Caj, §641] proposed the Fraktur
letters ©® and & as substitutes for A and ) (in a book written in French !); this proposal did not meet
with wide acceptance.

The symbol V was first used by Hamilton in 1853. Heaviside called it “nabla” (for reasons unknown
to the author) while at the same time others were calling it “atled” (the word “delta,” reversed).

In this century almost all Greek letters have been used as mathematical symbols (except omicron,
which is indistinguishable with Latin o ; and upsilon, which, depending on the typeface, is often confused

with Latin v). As we will see, even the digamma is provided for mathematical typesetting !

2.1 Greek Letters and Mathematical Typography

Let us start with three examples. Figure 12a is an excerpt from a British book [Hrd], typeset in Cambridge
in 1908. We have chosen that particular excerpt because in it we see letters a and « in the same formula:
the lower limit of the first integral on line 6 is (a — 3)/a (“a minus beta, divided by alpha”). Greek letters
are slanted, in Porson style. Latin letters as mathematical symbols are typeset in italics.

The second example (Figure 12b) is a case of traditional French typography: it is from a book printed
by Hermann (the publisher of Bourbaki), in 1959. Only lowercase Latin letters are in italics. Greek letters
are typeset in an upright apld typeface. It is astonishing how small they are, compared to the surrounding
Latin letters (typeset in Baskerville): see, for example, the expression S§(M) in the displayed equation,
or the last words on the last line: “applications ¢ et 6,” or the upper limit of the sum: i = 7 where the
upper part of letter pi seems to be lower than the upper stroke of the equality sign | This anomaly comes
from the fact that the ratio between the heights of lower- and uppercase letters is much smaller in the
apld typeface than in most Latin ones. On the other hand, the summation symbol ) is very big. The
global result is quite pleasant, both for the eye of the typographer and of the mathematician.

The third example (Figure 12c¢) is taken from a Russian book, printed by publisher Mir, in the Soviet
days (in 1971). The text is typeset in the beautiful Russian “Antiqua” font. Latin letters, as mathematical
symbols, are typeset in italics, whether they are in lower- or upper case. Greek letters are typeset in an
adaptation of the Greek Times font, in upright style. Contrarily to normal size Greek letters, the symbols
>~ and ] (sum and product) are in apld style (very thin strokes, completely flat serifs). Note that in
Russian mathematics, Cyrillic letters are never used as mathematical symbols.’

To be used in a mathematical context, Greek letters have to respect two, often contradictory, rules:

“The only Cyrillic letter the author has ever seen in mathematics, was letter J1, found in an American book dedicated to the
great Russian mathematician Lobachevskii.
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Examples LXXIV. 1. Show, by means of the substitution = = %,
that if > 1 and > 0 then

0 0
/ x-dx = oc/ ted-9-14¢.
1 1

and verify the result by calculating the value of each integral directly.

. .
2. If / $(x) dw is convergent then it is equal to one or other of
a

© (a—pfie
« f( partpan, —af T plart e

a— Pl ©
according as « is positive or negative.
3. If (=) is a positive and steadily decreasing function of z, and « and
B are any positive numbers, then the convergence of the series Z¢(n)
implies and is implied by that of the series Z¢(an + 8). [It follows at once,
on making the substitution @ = at+ f, that the integrals

/: () dr, /( :./n/ Blat+p) di

converge or diverge together. Now use the integral test.] (a) From a British book, 1908 [Hrd]

9. La propriété universelle des jacobiennes ],

LemMme 16. L'extension canonique de 6 : X — S — Ju au produit symétrique X coincide
avec Papplication rationnelle ¢ de la proposition 2.

Soit S6 V’extension canonique de 6 au produit symétrique (X — S)®; c’est
une application réguli¢re de (X — S)® dans Jn, et on peut donc la considérer
comme une application rationnelle de X dans Jy. Pour montrer qu’elle coincide
avec ¢, il suffit de prouver que S6(M) = (M) lorsque M = Z M, est un point
générigue de X, Or, on a par définition :

i=mn

S0(M) = D0(My) = 6(M)

i=

et le lemme 12 montre que 6(M) = ¢(M).
Il n’y a donc finalement pas de différence 4 faire entre les applications ¢ et 9. (b) From a French book, 1959 [Ser]
, .

§ 16) _OTIPENEJIUTEJD E)K_CI‘IOHEHTbI ‘ 103

"E+eA (c yuerom KpaTHOCTePI) paBbe 1—}—87»;, r,ue?» ———COﬁCTBeHHbIe
uncaa ‘A. HoaTOMy

- det(E+aA)_[](1+sA)_1+be+0(a2)

i=l =1
HTO M Tpeﬁosaﬂor:b ZIOKa3aTh.

Peimenne. YpaBHenue .ABHKEHMST MOKHO 3a0UCATE B BHC E= (a)2 o) x
(3HaK Mengercst uepes Bpems 1), Tle w?=g/l, a?=c/l. ’
. Ecin KoneGanus mofpeea AOCTATOUHO GEICTPHL, 'TO 02 >> 2 (ocz=8a/(l'r2)). :
i AHanormyHO mpeikliylieli 3anaue, A= A,A;, Tre .

; 1 IR 1.

A= ¢che ?shkr)’ A2=( cos Q1 ’ gsmgr ’
kshkr . chkr —Q sin Qt cos QT
k=02 1-m?, - Q22 -

Venopne yCTOH'{HBOCTI/I I'Tr A'| << 2" UMeeT mo3ToMy BH1

2 ch kv cos QT4 (~ -— @\ sh kv sin Qv <2, (7 '

(c) From a Russian book, 1971 [Arn].

Figure 12: Samples of British, French and Russian mathematical typography
(scaled to 80% of original size).
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ABI'AEFZHOIKAMNEOIIPYTY XV ()
afydeck (nOVLEAUWEOTTPOISTAOXUW () Computer Modern Math Italic
ABI'AEZHOIKAMNEOIIPXYTY®XWYS2
afydectnfvik \pvEonwpoo sTPpx Yw (b) MathTimes
ABI'AEZHOIKAMNEOIIPSTY®XWA()
aB6yS6ee{NONKXAUVEOTTPTSTUGOXP® (o) Adobe Mathematical Pi
ABI'AEZHOIKAMNEOIIPSTY DXV L)
afydeeln0 Iy Eomd poosTdpxw (d) SMF Baskerville

Figure 13: Greek symbols in some mathematical typefaces.

1. they have to be immediately identifiable as Greek letters. In a Greek text context, if you write ayw-
vag, even without the accents and breathings it is clear that the first and fifth letter is an alpha, and
not a Latin italic . This is not the case in mathematics, where Latin and Greek letters can be ar-
bitrarily mixed. The letter alpha must have a special design, distinguishing it from Latin a, so that
an expression like aaa’a’ (a, alpha, a prime, alpha prime) is immediately clear;

2. their design must fit with the surrounding Latin letters and other mathematical symbols.

In Figure 13 the reader can see three very common mathematical Greek typefaces: Computer Mod-
ern Math Italic, Y&Y MathTimes and Adobe Mathematical Pi, as well as a typeface designed by the au-
thor for the Société Mathématique de France to fit with the Baskerville text style. These fonts (with the
exception of Adobe Mathematical Pi) have been designed for TEX, therefore their spacing is not the one
of textual Greek fonts (see for example the pair I'A in any of these fonts).

The differences between these fonts are less obvious than those between the different textual type-
faces. In Figure 13(a,b,d) the letters A, B, E, F, Z, H, I, K, M, N, O, P, T, X, Y, Z and o have been taken
from the corresponding Latin typeface : Computer Modern Roman, Times, ITC New Baskerville. Once
again, Adobe Mathematical Pi is an exception: it already contains the complete Greek alphabet.

Computer Modern Math Italic [Knuy] has the following characteristics: the lowercase alpha is larger
than in other fonts, the lowercase gamma is very asymmetric, the lambda has a junction between the two
strokes lower than the height of lowercase letters without ascenders, the zeta has a very small upper curly
stroke, the kappa is quite curly. The delta has the smallest upper stroke. The digamma and variant kappa
(which is too large) do not belong to the original font designed by Donald Knuth: they have been added
by the American Mathematical Society in the MS[AB]M fonts ; the author has never seen the digamma
used in mathematics.” The uppercase phi has a round part smaller than in other fonts, almost the same
size as the one of the lowercase phi. There are two epsilons, two thetas, two kappas, two pis, two rhos,
two sigmas, two phis: the complete set of variants. This font has been used by hundreds of thousands of
mathematicians throughout the world ; it looks very nice when in a text typeset in Computer Modern ;
on the other hand, it is hard to fit with other fonts (like Times) because it has thinner strokes.

MathTimes [wY&Y] was designed by Michael Spivak. Its design has some flaws (the lower stroke of ¢
£ and ¢ is not very succesful, nor is the upper part of the open theta, etc.) but it fits very well with Latin

"Following a logic similar to the one that proves the existence of extraterrestrial life by the large number of possible planets
that may have climatic conditions similar to Earth, we can say that, given the large number of mathematicians using TEX and
hence having the digamma symbol at their disposal, there must be at least one, that has already used that symbol. The author
would be very interested to hear about it.
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text typeset in Times. Unfortunately it does not fit very well with text typeset in Monotype Greek Times:
the ratio between thin (horizontal) and thick strokes for letters II and X is 0.62 and 0.52 for MathTimes,
and only 0.4 for Monotype Greek Times. It has all the necessary variant characters (except for the variant
kappa). It has been used less than Computer Modern Math Italic, mainly because it is not freeware like
TEX and also because it was once hard to obtain. It is often appreciated for phototypesetting because the
overall result is darker than when typeset in Computer Modern.

Adobe Mathematical Pi, [wAdo] was not designed with TEX in mind. In the example in Figure 13 it has
been slanted by the author (except letter € which was already slanted), so that it can be better compared
with the other fonts. The lowercase letters reflect American traditions of mathematical typesetting. It has
all the variant characters (except the curly rho); it is interesting to note that there is even a variant beta
(the medial form of beta in Greek text), which is indeed hard to distinguish from a Latin script b. The
uppercase letters are more “oldstyle” than those of other fonts: the xi has big diagonal serifs, the upsilon
is curly. Notice also that the horizontal bar of the capital theta is as thin as the one of eta; this happens
in this font only.

SMF Baskerville is an attempt to make Greek letters matching Latin italic Baskerville ones. Many
letters have been inspired by the design of the Porson Greek typeface. The variant pi is drawn as the
author learned it in primary school: with a big curly stroke, instead of the horizontal bar found in other
typefaces. The capital letters have been inspired by Adobe Mathematical Pi. As these lines are being
written, the font is not yet finalized.
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[wHary] http://www.fluxus-virus.com/publi/1996-1.html

[wLin] http://www.fonts.de

[wMac] http://www.osf.org/ macrakis/greekalph/greek.html
[wMag] http://www.magenta.gr
[wMon] http://www.monotype.com
[wWOme] http://www.ens.fr/omega

[WRus] http://www.arts.cornell.edu/classics/Faculty/Rusten/unicode/review.htm

[wSPr] http://scholar.cc.emory.edu

[wTlg] http://www.tlg.uci.edu/ tlg/

[wTon] http://www.hol.gr/business/tonismos/english.htm
[wY&Y] http://www.yandy.com/mathtime.htm
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AICXYAOY

Ayy. Oapceire, maidec unrépwv rebpapuévar:
moAic médevyev 10 SovAiov Luydy.
mémTwrey avdpdv ofpluwy koumdcpara, -
mAic & év eddlar Te ral kAvdwviov 795
woAdaict mAnyaic dvrdov odk €8éfaro.
créyer 8¢ mipyoc, kal milac depeyyvoic
épaptduecla povoudyoict mpocrdrarc.
kaddc €xer 7o, mAeler’ év € muddpacw,
rac 8’ €88duac S ceuvdc éBSopayérac 800
dvaé Amédwv elder’, Oldimov yéver
kpaivwy madatac Aaiov ducfovAiac.
Xo. 108 écrl mpdyoc vedrorov méher mXéov; 803
Ayy. dvbpec Tebvacw éx yepdv adrokTdvw. 805
Xo. rivec; ¢ 8 elmac; mapadpovd $péPuwi Adyov,
Ayy. ¢povoiica viv drovcov: Oidimov yévoc
Xo. ol’yw rddawa, pdvtic elpl @V kKakdv.

Ayy. 008> dudidéxrwe uny karecmodnuévor

Xo. éxeib keichov; Papéa & odv Suwe ppdcov. 810
Ayy. adrodc dderdaic yepciv fvaipovt’ dua.
méAic cécwrar, Bactléww 8’ Spocmdpow [820]
ménwkey alpa yai’ dn’ dAMAwY ddvwe: [821]
oUTwc 6 dalpwy kowdc v dudoiv dyav, [812]
adroc 8 dvadot 8fra 8dcmoruov yévoc. [813] 815
rowadra yalpew kal daxplecfar mdpa, [814]

793 Sovhwov HK : -Aecov rell. 704 mémrwker 8° M mémrwre 8°
Burgard 798 éfpaf- codd. -pecfa LhGPTr: -peba rell.
799 kaddc 8 M3CLcGPQ 800 -yérnc ALhsSr; ~yevijc Burton ex
MZ (éB8dune yap dyevvifin Amdiwv) 803 mpdyoc HaLcPQGFTr:

npdypa rell.  wAéov MAB2*CHAYYaPY?HalLcTr: mapdv B2YPH2YP rell,
post h.v. méAic cécwerar Bacideic 8° dudemopor (sic fere codd. ; cf. 812) ha-

bent omnes ; del. Porson- 810 éweil = éwei (Hom. Il. 3. 402, Od.
17. 10) relcBov M: kjAfor MS rell. 811 adrodc Hartung:
otrwe codd.  dua Nauck: dyar codd.; cf. 814 812-13 post 821
habent codd. ; alii aliter disponunt 812 Bacdéwy, ~elwy, -éow,
-elow fere codd. 813 ménwrxev MAXDYaB!'FTr et yp. OPK:
mémrwney rell. 814 dyav Nauck: dua codd.; cf. 811 815 39
7¢ Heimsoeth ; cf. Denniston GP 277 816 Saxpveclar MILhPK
QTr: Saxpicectar (M®) vel -cacfar rell.
76

Figure 14: A sample page from the Oxford Classical Editions.
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40 KAAAIOIIH IX 42

Ziybvtev 8 1BV EmukkiTev, Tdv piv odk £ldéTev Tolg
Xpnouovg, tdv 8 £id6tov pév, &v &dely 3¢ o Tolevpivev
T Myew, adtdg [1=] Mapdéviog Eheys' « "Emel Tolvuv
Spelg # lote oddv § od Tohpdte Aéyswv, &AM &yo #pém &g 1o
€8 2motdpevog. “Eot Aéyov &g xpedv 2ot Mépoag &~
kopévoug 2¢ THv ‘EAA&Sa Siapridoar Td Ipdv Td &v A=A-
¢oiot, petd 8¢ Ty drapmiayfv &rohéoBan mébvrag. “Hyelg
Tolvuv adtd ToOTo EmioTdpsvor ofte Tpev &nt b ipdv Tobro
olfte éntxstpf]cops\; Stapmidleww, tadTng 1e elveka Tfig 15
alting odk &moledpsBua. “Qote Spéwv &ooL Tvyy&vouot
elvoor 2évreq Méparnot, #de08e ToBde glveka, bg mepLeco-
pévoug fuéag ‘ENMfjvav. » Toadté opr elnoag dedtepa £of)-
unve mapaptisoBat e MAvTa kal edkpwéa TotésoBa g
&pa fjugpn Tf Emobon guubolfig Eoopévng. 20
Tobtov 8 Zyoye Tdv Ypnoudv, tdv Mapdéviog stne &g 43
Mépoag Exew, 26 IMNuplotc te kal Tdv "Eyyeléov otpatdy
ol8«x meTro uévov, &AN’ odk &g Mépoag. AN Té ptv Baxide
&g TadTV THV payxny £oTl MemMotjuéva,

« Thv § Zml O=ppddovri kal *AceTd Aeyemoly 5
‘EMfjvev cdvodov kal Bupbapdpwvov tuyfiv,

Tfj ToAhol meckovtan Smigp Adyeatv T pépov T
ToEopdpav MApdav, 8tav aloipov fpop 2méABY »,

42 18 &dely codd. pl.: adeciz P {|9 v« DRSV om. ABCP: ye
coniecit Gomperz || 9-10 Erel... tote codd. pl.: *AK’... inwgtd-
pevos, éxel Speis 7} tote S {| 11 ypedv codd. pl. : -ecdv CP Aldus || ést
ABCPD: 1wt RSV {13 dwaprayiv ABCP: &ormayhv DRSV [| 14
tobto (post ipov) om. DRSV || 15 taétng codd. pl.: -ty C | 17-18
repsoopévovs ABCPD: mepioo- R megiefo- SV || 18-19 iorfunve
DSV: -peve R -parve ABCP || 19 edxgivéa codd. pl.: elzpva S
edsxpevéa B[] 20 oupboliis codd. pl.: -6ouric R.

43 2 ’1Akugobg codd. pl.: ~ofou¢ RV jj zov ABCP: t&v DRSV
[| "Eyyekéy DV : -t¢hewv ACPS -ékeov B R inc. | 3 & ABCP:
t@ds DRSV || 5 Beppesdovte codd. pl.: -uddotov R || 7 moAdel
ABCPD: -Ay RSV || Adyeoiv codd. pl.: -sf RV || 8 aisiuov codd.
pl.: &s- B.

Figure 15: A sample page from the Belles Lettres series (Association Guillaume
Budé).
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TAQZEZOAOTIA KAI TPAMMATOAOTIA 105

aromep el adtd 10 TEdPANua EEw dnd To medlo THe Sopwrig wal
xafavtd YAwoesoloyixic psuvag:

«EE&dahov, mote 3&v Eépovue p& mANEn PBePurdtrTa TO TapdywYo Mal
To i) mapdywyo: 8&v mpémel v Eeyvipe 8T ) dveedudy THg dheaByTi-
uijc ypagiig ydvetan péox oThv mpototopia (6 B. Russell Zyer mépo yia
mépa Sixwo rov Emiobpel Thy Tpoocoyd) pog oTd yeyovds St Stv Swxbé-
Toupe xowéva péco ik v Grogusicovpe v ) dpyoubtepn popel g
avBpmmivng Exgpoong elva 7 ypopl 7 Spile), mapétt & loyvplouds,
obugpawve p tov bmolo édpdletar ot Wb puvnTI dvdivuey, Sty cuvioTs
mopd uav &rd Tig Sraypovixds dmobéoes: B pmopolae xal v E3pdleTa
S o8 Wi TuTeY) dvdAuey) THg YAwosoloyudic SopFic. *AMG &v mdon mept-
TThGEL, STKg dvayvmpilel ) chyypovy Yhnssohoyla, of Siaxypovixtg Oeew-
phoelg d&v Eyouv xabpta onuasta YLk Thy ouyypovixd) TeptypaeR» (oG,
104-105).

‘OtL adth) N YAooonuatiky xertind) Sevepyhfyne yden otov
i)
Saussure xal évavria ot adtév éti, Smwe Myape mapamdve, &
Bialwv ydpos Tie yeuppatohoylag eivon dvorytds xal cuvdua
xhewotos dmd i Mabijuata yevirils yiwoooloylag — adta pic
o Mer moad dpate 6 H. J. Uldall. The va Setfer 87u 6 Saussure
3ey dvéntuEe «Bheg Tic Dewonminds ouvémeaieg TiG o’cvomo'ckugbv’;g TOLY,
YodpeL:
«AOTO glvan dxdpa Td meptepyo Erav dvahoyilbpacte &TL of TpaxTIdc
cuvéneles xatadebytuay Siefodund, wal pdlorto yihddeg ypdvie molv
and tov Saussure, yatl pévo yden oty Ewolx Tig Sixpopds dvdupeso
oty popd) xal 6Ty dmbotacy pmopodue vo EEnyficovpe Thy SuvatdrrTa
g YAmooug xal Tig ypagTs va drdpyouy Tautdypova (g Exppdoelg b
xol g g yAdosue. "Av wd &nd adréc Tl Smootdoeig, 6 pelpa
Thg wvoijs N A pol) THg uehdvne (the stream of air or the stream of
ink) frav dxéparo TpHue tig g T yYAdooug, Stv O Frav Suvatd
V& TEpdaovE &To TO-&va 'oTd dAo Ywpls v& dAAdEovpe Thy YAdGoa».24

24. ‘Speech and writing’ (1938), Acta linguistica, IV (1944), o. 11 %é.
‘0 Uldall repaméunes énlone o wd uerérn tob D. Joseph Vachek, ‘Zum
Problem der geschriebenen Sprache’ (Tracvauz du Cercle linguistique de
Prague, VIII, 1939) yi& va dmodstéer «ihy Srpopd dvdpesa oTd puvoroyind
xal oTO YAwoanuatikd xpvthpton. BA. grniong Eli Fischer-Jorgensen, ‘Re-
marques sur les principes de 1’analyse phonémique’, Recherches Structu-
rales, 1949 (Travaux du Cercle linguistique de Prague, .V, c. 231 %&.):

Figure 16: A sample Greek book page, typeset in 1990 by Palivogiannis Bros.
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saon s

To wpaisraro ITovrikoria..
Dwt. Zr. MererlH

oeis kol Trapokcoloav. TTooo Tov &yamdve
Tov “Ay1d Tous ol Kepkupaion !

21N Zmavdda, THY me peydAn mAaTela
TToU Exel GAOKANPN 7| EAAGSa kot Tou elven
TO Kopdpt TAV Keprupaiwv, €idape 10 &y o~
px TtoU KoarodioTpia tolU TpwTtou KuPepvn-
™ Tfis ‘EAA&GSas mou kataydtav &mo Thv
Képkupa.

To Bpd&du 1 Zmicvdda ATav gwTAywyn-
pévn pE XIAMdSes Acpmmidvia. Kéopos ToAUs.
Biohix kai pouoikés. Oi komeMigs popoloav
Tig TAoedévies polioTes ToUs kai T& OTPOYYU-
A& mepiepya kaméAAG P TiS vToVTEAAES. XO-
pevav AUyilovTas TO odua U Xapn, Tov To-
KO TOUS Y OpPO.

A& o’ adrny ) yerovia Ty mapamdvew
povya
AY 4 14 \ ’ ’
T pwAid s éxTioe pia mépdika pikpovla
H’\ v \ \ A 2.
@s nlela woAd va Ty mawédw
1é Aovdovbia Tod Maywd oteddyia va
‘ s mAééw...

Mpaue éva quagdkl, fykaToAsipaye - T
pacapia Tfis Zwiavddas Kal Kdvape Eva vuyTe-
pwo mepimaTo oToUs Spduous s Képkupas.
‘O &uagas oryoyiBupile v &prax 1ol AoUka
dmd TOV «PryoAéTTon :

O1epd oTOV &vepO, YUVAIKOS HOIGLEL. .

TToU xai 1ol pds ueAayxoAoUoe pé THy Tra-
pOUCIa TOU KA&TIOIO PICOYKPEWIOWEVO OTriTL.
Buunbikape TI TP&PNEe 7 Képkupa upé Tols
BoupPopdiopous 1O 1940 kai 16 1943 1oV KO-
pd ToU ToAépoy, kol TO WETIAAEID TTOU TfiS
8dbnke yi&d TV flpwikh) dvtoxn TV katoi-
KWV TNS. 2¢ keivous Tous PopPapdiouols x&-
fnke kai TO oTiTi ToU Alovuciou ZoAwuoU

TO geyydpl kai T GoTépla Aés KL giXav Ko-
TePf o yapnA&. ‘H Elappi Uypaoia éxave
T& Bévrpa kad T& TAaKSOTpWTA TV Spd-
pov v& yuoAifouv. Mid ebyevikn fipepia rAa-
vidtaw Tévw oty flouxn TwoAn. Toutn A vi-
¥To elxe kTt dAAowdTIKe. T TrpdypaTa Stv
ftav Spopea fvax Eva xwplotd. “OAa padi,
A vuxTa, ) TéAn, TO Tvelux kal f) ioTopia
ToU vnoioU PpiokovTay Toplaouéva ot md
TéTol dpuovia, oTe V& @TAVT HEXP! T B&-
On Tfs Wuxiis kad v& THY yaAnveun.

*
* %k

THv 8AAN pépax & Bpodpos uas pds épepe oTO
Apdvi TroU  ouvaywviletar ot kivnon xai
Touplopd TO Aipdvi Ths PoBou. ZTd ud mé-
Aaya, TO ‘lovio kol TO Alyaio, kpatdve T
okfirtpax Tfis duoppids. Kéopos moAUs &ve-
BokorréPaive ko of WKPOTIWANTES TTOUAOU-
OO «KOUW - KOUdT» ot HikpdX EUAIVA KoUTAKIAL.

‘O Tdxns wiroloe pi 16 gido Tou 1o [Ndwvo,
TrOUYEl TFOTEPO VOUTIKS.

Zagvikd, odv v& povoproyoloe, EByale éva
CUHTIEPAT .

—"Oy1! Atv elvan Ao T& TTAOTAl KAVOVIKA.
—Ti 8 va mfjs; Tov pdtnoe 6 MNavvos.
—OfAw v& Tt&, ToU &mokpibnke, OT1 SAc TX
TAola 8&v Exouv Kowdvi !

Kai i kai fupnfnxape 16 Kavovi, fava-
yupioape o) Zmiavdda kol THpAME TOV -
poAtaxd Jpopo. ‘O mepiratds pag uds Epepe
oT6 Mov-Pemrdd o1& Bepiva PaociAikx &vé-
KTopa Kol peTd oT1d Kowdvi, mid poyeuTikn
Tomobeoia ué dopandTato Eevodoyeio. Kare-
Brikape peox &S TO YPAPIKS MOVOTTATAKI
PEXPL TO MIKPO BaAooowo ékkAnodxt Tiis TTa-
vayias TV Bhayepvddv, kai &mrd kel mwhpope
mi& PapkoUia kol Thyoue péxpr TO Tlov-
TNKOVNOL.

Figure 17: A page from a Greek children’s book of the late sixties (reduced to 80%
of original size).
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To 3eUTepoO TEUXOG TOU HYPEN

To TeUx0G auTd Eekivd e Eva dpBpo Tou KaBnynTn
Michael Twyman- éva uTrodeyuaTké Keipevo yia
TNV I0TORIA TWV “TTAXEWV-PaUpWV” TUTTOYPAQIKWYV
aToixeiwv Tou 190u aiwva. H 30 ZemtepBpiou
ATav TUTTIKA n TeAeuTaia nuépa Tou M. Twyman oTn
Béon Tou Professor agTto TpuAua Tutroypagiag Kai
pagikAg Emikoivwviag Tou MavemaTtnpiou Tou
Reading. Eueig onv AlterVision, 6Aol Trahioi abn-
TG TOU, yvwpifoupue KaAd 6T yia Tov Michael autd
Oev gnpaivel Eekolpaon aAAG peyaAlTtepn dveon
XPOvoU yia TIG €pEUVEG Kal Ta ypawipaTtd Tou. To
AlyOTEPO TTOU UTTOPOUE VO KAVOU JE IO To SACKA-
Ao pag gival va TOV EUXAPIOTACOUE KAl va Tou
APIEPWOOUNE aUTS TO TEUXOG.

To eTrépevo apBpo eival Twv K. Bpila, etTikou-
pou KabnynTr oTo TuApa NnTraywywyv TouA.N.0.,
Kal ©. XepevTeptddn, utroyrgiou SIGAKTOPA OTO
i010 TuAHA. AVO@EpETal OTO TTEPIEXOUEVO TWV
TTEPIOBIKWY YIO VEOUG YOVEIG Kai TTapabEéTel oeipd
aTTé EVOIOPEPOVTA OTOIXEIR, ATTOTEAECHA TTPWTO-
TUTTNG £€PEUVAS GTO XWPO QUTO.

To TpiTo ApBpOo uTTOYpPAPEeTal aTTé TOV Profes-
sor Hermann Zapf Tov o1moio euxapioToUe yia TRV
dueon avtamokpion aTo KdAeoud pag. H dnuooi-
€UON Tou aTtroTeAei EexwpPIoTA TIKA yia T0 HYPEN
TTou eUXETal OTO guyypagéa Tou (To NoéuBplo o
H.Z. yiveTal oydovTa XpOvwy) va GUVEXIOEI VA HAG
TPOYOdOTEl e 180G KAl va Jag I0AoKEl e To id10
TTAB0G, OTIWG KAVEI €3 KaI TTEVAVTA XPOVIQ.

H Nikn Z100kn, TrTux1o0xog Tou TufuaTog BiAi-
wv Kai Mepiodikwy Ekddoewv Tou Napier Univer-
sity of Edinburgh koan utredBuvn Twv ‘latpikwyv Ekd6-
OEWV ZIWKNG', EPEUVA TNV EPPAVIOH TWV TTPWTWY
EKTUTTWV EAANVIKWYV 1aTpIKWV BifAiwv. To Gpbpo
TNG ATTOTEAEI KAAEGHA VIO CUCTNMATIKA £pEUVa O€
Evav IBIAITEPWG EVOIAPEPOVTA XWPO TNG EAANVIKAG
I0TOPIAG TNG TUTTOYPAQPIAG.

To TréuTITo APBpO TOU TTEPIOdIKOU £ivai Tou Pro-
fessor Stephan Fussel, dieubuvTr Tou Institut fiir
Buchwissenschaft Tou Mavemomuiou Johannes
Gutenberg o1o Mainz kai ekt Tou Gutenberg
Jahrbuch 1ng Gutenberg-Geselschaft. O cuyypa-

KARung Maaropidng

PEag TTapouaiddel CUVOTITIKA TNV I0TORIA TNG EUPA-
VIONG TN EUPWTTAIKAG TUTTOYpaQiag Kal oulnTd To
poAo Tou MNouTeuREpylou o€ auTthy.

To emdpevo keipevo Baaoiletal oTnV glo0aywyn
NG d1dakTopikis datpiBig (MapTiog 1997) Tou
ypé@ovTog aTo TuAua Tuttoypagiag Kau Mpa@ikAg
Emkoivwviag Tou MNMavemaoTnuiou Tou Reading pe
TiTAo: Casting the Greek newspaper. A study of
the morphology of the ephemeris from its origins
until the introduction of mechanical setting.

TéAog, 10 HYPEN dnuoaiedel TNV eTMOTOAR TOU
Robin Kinross, ouyypa@éa kat 18puTh Tou AyyAIKoU
€kdoTIKOU oikou Hyphen Press Trou kukAog@dpnoe
onuavTIKoug TITAOUG yia TNV TUTTOYpaA®ia Kal Tnv
QAPXITEKTOVIKI).

BsooaAovikn, okrwppioc 1998

Figure 18: A sample page from the HY®EN magazine.
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