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Abstract

The greektonoi package offers the possibility to directly type or paste in an-
cient Greek texts with diacritical marks and transforming monotonic texts to
polytonic ones. To insert accents and breathings we use a method similar to the
common Beta Code convention.

This file documents version 0.2 of greektonoi.sty.
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1 Introduction

The polytonic(multi-accents) writing system in Greece was abolished by the Greek
parliament since 1982. However, the need for using it has not been eliminated. Many
publishing houses, the Orthodox Church of Greece, writers, scholars and other in-
dividuals continue to write by using the polytonic system. Fortunatelly, almost all
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the monotonic and polytonic Greek characters are included in the Unicode sets by
the www.unicode.ord: Unicode Greek and Coptic code set (with codes U + 0370 -
U+03FF), Greek Extended code set (from U + 1F00 - U+1FFF) and Combining Di-
acritical Marks code set (U + 0300 - U+036F) as well. The Greek diphthong
(8ipBoyog) ‘ov’ is one of the few letter combinations that are not included (see https:
//en.wikipedia.org/wiki/Ou (ligature) ). In general, writing in the polytonic sys-
tem (in electronic devices) remains a difficult problem. The problem has been success-
fully confronted with TgX and its branches. We created a package greektonoi.sty and
a map file greetonoi.map that gives us the opportunity to include pollytonic letters in
our texts by using the XqIEX engine. They can also be used in order to easily (though
not automatically) convert monotonic texts into polytonic ones.

2 Design Details

Writing polytonic texts in BIEX can be usually performed by using the Greek option
of babel package. So with the instruction:

\usepackage[polutonikogreek]{babel}

in the preamble of our file, we can immediately start writing a polytonic text. The
insertion of accents and breathings is an easy task without using any special com-
binations of keys and dead keys directly from the keyboard. The encodings are: to
insert the greek accent(tonos) we simply use the symbol '(U+0027), we put the diaere-
sis using the symbol " (U+0022). For the acute accent we use the same character as
for the greek accent, we insert the vareia(grave) with the symbol "(U+ 0060) and the
circumflex (perispomeni) with the symbol ~(U+007E). The encodings for the breath-
ings are: we use the symbol >(U+003E) for the psili(smooth, lenis), we use the symbol
<(U+003C) for the daseia (asper, dense) and for the iota subscript (vtoyeypopupévn)
we use the symbol |(U+OO7C). In order to write, for example, the word apaprio
we simply insert <amart’ia (see http://tex.stackexchange.com/questions/210843/
how-do-i-write-amartia-in-polytonic-greek )

Another possibility is to use the betababel package (see http://ftp.yzu.edu.tw/
CTAN/macros/latex/contrib/betababel/betatest.pdf). This uses the same concepts
with the exception that the encodings are different from the ones previously used. So
we insert the psili with ), the daseia with (, the diaeresis with +, the acute accent with
/, the vareia (grave accent) with \, the circumflex accent with the symbol = and the
iota subscript with the symbol |.

The main problem with the above methodologies is that the output is not unicode
and as a result it can not used again. Also, there is not enough flexibility: For exam-
ple, the */)ANDRA will provide the correct result with the betababel package but the
*/)ANDRA will not. Another problem that emerges is that most of the above com-
binations are inserted using the Shift key which is regarded as time consuming and
makes typing more difficult in case of one hand typing.
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3 The mapping file greektonoi.map

The X{IEX engine gives us endless possibilities for the easy use of Unicode fonts of ttf
and otf font format without installing them in our computer. The packages, babel and
betababel, mentioned above, cannot be used, unfortunately, with the XqIEX engine.
Because of that, we decided to design from scratch a proper mapping file to work with
the option \setmainlanguage[variant=polytonic]{greek} of the polygossia package.
In greektonoi.map there are almost 3,000 accent combinations in order to easily insert
the polytonic symbols. The new encodings are : *(U+0027) and '(U+0060) for bareia,
- (U+002D) and |(U+007C) for the iota subscript, the ) (U+0029) and ] (U+005D) for
the psili, the =(U+003D) for circumflex, the (U+0028) and [(U+005B) for the daseia
and the "(U+0022) or +(U+002B) for the diaeresis. We can put the usual tonos(acute
accent) with the normal way by simply using the Greek keyboard (using, for example,
a combination of ; with a vowel in PCs) or with the symbol /(U+002F). The symbols
l, (), +, /, = and correspond to the symbols |, (, ), +, /, = and \ that we see in the
betababel package.

The use of the Shift key in most of the above cases could be minimized with the
use of the symbols: -, [, ], ", /, = and * or ' respectively that doesn’t use the Shift key
in order to insert them (except for the "(U+0022) ). The last symbol " is not usually
imported properly in the text with some editors such as Word, for example(MS Word
wrongly imports the character «(U+00AB) ). In this case, we could alternatively use
the symbol +. We could insert these auxiliary symbols in our text in any possible
order. The only mnemonic rule we have set is: all of the diacritical marks are placed
to the left of the vowel in any order. The iota subscript (| or - ) should definitely come
just before or just after the vowel. To taking, for example, the word apapriq, we
write [oapaptio- or (apaprtic] or [apapt/ix| or (apapt/i-a. The first two combinations
[opaptio- or (apaptial, are very useful in case we have already the (monotonic) word
apoptio (or a whole monotonic text that we would like to convert to a polytonic one
using greektonoi.map). We simply add the proper symbols on the left of the vowels
that we are interested in and we get the pollytonic text in the output.

Example: In order to have the pollytonic text

T avta Sidovor kol droAapPavodon gvoel O mematdevpévog kol aldnpwv
Aéyel «80g, 0 BéAelg, ddAaPe, 0 Bédelg». Aéyel 8¢ ToDTO 00 KaTaBpacuvopeEVog,
AAA TTEBopY DV HOVOV KOl EDVODY QOT].

from the corresponding monotonic we could type:

Tn- mwavta Sidodon| ko't Jamodapfovoton| ooet [o memoudevpévog ko' i
a]npwv Aéyer «8 og, (0 BéAerg, JamoraPe, [ 0 Béheig». Aéyeld e To=vT0
0)L KaTaBpacuvopeVog, JaAN & elBapy=mv povov ka ' LeJuvo=wv ajut=|n).

Throughout this process, we noticed a problem with the use of the symbols ] and
[ after the use of the double backslash \\. For example, the \\[ v =]uv causes a problem
but the W('v =]v or \\{} ['v =]uv does not. The use of the double { and } is a simple
solution in order to separate the \\ from the subsequent words. We will provide a
complete example of greektonoi enconding using XqIEX engine below.



\documentclass[adpaper]{article}
\usepackage{fontspec}
\setmainfont{Arial}
\usepackage{polyglossia}
\setmainlanguage[variant=polytonic]{greek}
\newfontfamily\greekfont{GFS Neohellenic}
\newfontfamily\baske[Mapping=greektonoi] {GFS Baskerville}
\begin{document}

{\baske Tn- mdvta 616ovon| ka1 JamoAauBavovon| ¢@voetl [0 memaidevpévog
Ko 1 o] 16Auwy Aéyel: «60o¢, “[o BéAelg, lamdAaBe, “[o BéAeic». Aéyel 6 ¢€
TO=UTO 0]V KATOOPACLVOUEVOG, JOoAA'a Me1Bapy=wv Hévov Ka'l €]vvo=wv alut=n-.
H\par

{\greekfont \addfontfeature{Mapping=greektonoi} Tn- mdvta &1dovon| ka 1
JanoAapBavovon| @voetl (o menaidevpévog ka1 o) 16APWY Aéyet-

«b'0c, [0 BéAercg, JambAoBe, [0 BéAeic». Aéyel 6 € Tto=vTO O]V
KOTaOPaoLVOUEVOG, JaAA d
ne1upy=wv Hovov Ko 1 €]luvo=wv alut=n-.}
\end{document}

The output is

Ty wévra 8idson xal dmodayfavion Quoe o memabeupévoy xal aibuay Aéyer «8og, 6 Geeis,
amodafe, 8 Ohewg». Aéyer 8 1870 § rarabpacuvdpevos, dAAd meibopy v povoy xai edvoddy adti.

Tn mavTa didolon kol &moAaupavolon guoel O TeTaIdeuuévos Kol aidnuwy Aéyer
«80bs, 6 Béhers, &mOAaPe, O BéAeis». Néyel B¢ ToUTO 0OU KaTaBpaouvopEvos, AN
Tefapxdy povov kol edvody oUT.

In the above example we used two new font families, the GFS Neohellenic and
GFS Baskerville from the Greek Font Society (see http://www.greekfontsociety.qr/
pages/en typefaces.html). For the first typeface we used greektonoi mapping only
locally ie. only for the part of our text that is included inside the

{\greekfont \addfontfeature{Mapping=greektonoi} ...},

We used the greektonoi.map mapping and the second typeface named \baske for a
whole text area (that uses the \baske typeface). In order to receive the pdf output
from the above code we have to install the greektonoi mapping or alternatively, put
the file greektonoi.tec in the same folder that we have saved the above code(with the
.tex extention).

4 The greektonoi package

The greektonoi.map mapping is useful only in large polytonic texts written without
any math symbols or other TgX commands in the middle. The use of [ and ] to in-
sert breathings is completely improper in texts that include TgX commands because
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these characters are used to delimit the set of variables from the body of the com-
mand. Therefore, we created greektonoi.sty package which is more suitable for such
cases. There are almost nine hundred commands stored in the package to easily and
effectively facilitate the import of greek numerals, polytonic archaic Greek, accents,
breathings and other symbols. The commands have been using letters from the Greek
alphabet (B, , 8, T and so on) although in a revised future version we intend to extend
the package with commands that use only ascii characters for those users that do not
have the greek keyboard. In greektonoi.sty underlie the same concepts as in greek-
tonoi.map. The vareia(fapeic) is inserted using the letter B, for psili(iAr}) we use
Y, daseia(Saceia) is inserted with & and the circumflex(mepiomwpévn) is inserted by
typing nt. For iota subscript (vtoyeypappévn) we use the letter i, for tonos the letter
T and for diaeresis(StaAvtik®) the A character. So, in order to write the text above by
using exclusively the greektonoi.sty package we could type the following:

\documentclass[adpaper]{article}

\usepackage{fontspec}

\setmainfont{Arial}

\usepackage{polyglossia}

\setmainlanguage[variant=polytonic]l{greek}

\newfontfamily\baske{GFS Baskerville}

\usepackage{greektonoi}

\begin{document}

{\baske T\pn mavta 616000\un ka\P1 \ya{}moAapuBavovo\nu gvoel \bo nenaidevpévog
Ko\BT a\y1{}orAuwv Aéyer\; \<<6\Bog, \bBo BéAe1c, \ya{}moAaBe, \BOo BEAEIC\>>.
Néyer 6\Be to\mu{}to o\yv KataBpacuvduevoc, \Yo{}AA\Bd ne18apyx\nwv puévov Ka\pB1
e\yv{}vo\nwv o\yv{}t\mun.

}

\end{document}

It should be noted that the use of the double {} is necessary to separate a command
from the rest of the word. For example: \YamoAopPavovs\np is not correct because
there is no command named \YamoAapBavoto The {} combination separates the initial
& (written with the command \ya) of the word &moAapBoavoven from morapfavovon
(which uses the command \np or equivalently the \un to put the iota subscript below
n). It should be also noted that if a space or other any final character (comma, semi-
colon, colon, quotation mark and so on) follows then the use of {} is not nessesary.
We can alternatively use the commands \/ or \] to avoid in this case the use of Shift
key to type the {}. We could also use the tilde character ~ (U + 007E) for this case.
Certainly, the latter uses the Shift key so the time required for typing of \] (two char-
acters), for example, is the same as the time required for the combination Shift +
tilde. If we prefer the tilde symbol for separation purposes then we should put the
command \tildeON somewhere in the beginning of main part of the code. The com-
mand \tildeOFF restores the ~(tilde) to its normal KIEX use.

Example: \Yo\]Jmorafe or equivalently \tildeON .... \Ya~moroPe ....\tildeOFF



5 Final Comments

The greektonoi.sty package must be stored at the same folder in which we save our
code or it must be installed in our TEX system. It can be used with the greektonoi.tec or
independently. It offers tremendous possibilities concerning typing polytonic greek
easily or converting monotonic to polytonic using simple commands. Many com-
mands are stored within the package through which typing even archaic greek letters
could be performed. For example, to insert the left double quotes (U + 00AB, «) we can
use the command \<< while the corresponding right quotes(U + 00BB, ») are inserted
with the command \>>. To obtain the semicolon (U + 0387, Greek ano teleia) we use
the command \; There is also the possibility to introduce numerals of the Greek system
such as sambi » and M (ie. the greek small letter sampi and letter sampi respectively)
with the commands \cap and \2ap respectively. There are quite a few archaic sym-
bols like digamma F (U + 03DC, Digamma) and ¢ (U + 03DD, small digamma) using
the commands \I'y and \yy respectively and many other commands for almost every
greek symbol included in the unicode code sets mentioned in the introduction. We
can find them by an inspection of the table below.
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7 List of greektonoi commands

Command Output Example

greektonoi.map

(or [ for daseia ‘ [a= &

) or ] for psili ’ Yoo = &

| or - for iota subscript . njorn-or|nor-n=n
" or + for diairesis - "=, "=

= for circumflex i == 0

* or ' for grave (bareia) ) ‘oor'oor'6or 6 =0
/ or ; (in Greek Keyboard) for accute (oxeia) ’ /oor6 =0

greektonoi.sty

\__ -
\em- _
\ or\] or {} (to insert {})
\<< «



Command

Output

Example

\>>
\((
\)
\;
\N

\oare (left(ax) single quotation(out) mark)

\Sa (right(3) single quot. mark)

Ko\ {\aum\damr = ko’

S for daseia

Y for psili

p for iota subscript
A for diairesis

\ba = &
\Ya = &

\un or \np =
W= 3, W= 1

7t for circumflex - \Tw = &
B for grave (bareia) Br=1
1 for accute (oxeia) \i= i
\kpv (koronis)

Macron and Vrachy vowels
\Bpxa (alpha with vrachy) &
\pkpa (alpha with macron) a
\BpxA (capital alpha with vrachy) A
\ukpA (capital alpha with macron) A
\Bpx (iota with vrachy) [
\pkpt (iota with macron) [
\BpyI (capital iota with vrachy) I
\pkpl (capital iota with macron) I
\Bpyv (upsilon with vrachy) 0
\pkpu (upsilon with macron) 0
\BpxY (capital upsilon with vrachy) Y
\ukpY (capital upsilon with macron) Y

Rounded forms

\ep (beta symbol) 6 Bvs. B
\eO(theta symbol) 9 Jvs. 0
\e®(capital theta symbol) () Ovs. ©
\eg (phi symbol) ¢ bvs. ¢
\ert (pi symbol) @ DVS. T
\ep (rho symbol) 0 QVs. p
\ex (kappa symbol) % % VS. K
\ee or \ne(lunate epsilon symbol) € €Vs. €

Archaic letters

\yp (tho p with stroke i.e. ypappri) o]
\no (small lunate sigma npioéAvo oiypa) c
\Ho or \nX(Capital lunate sigma HoéAvo Ziypa) C



Command Output Example

\Hro or \ntX

(Capital dotted lunate sigma - HuioéAwvo
Yiypa teditoa)

\nto (small dotted lunate sigma)

\ane (reversed(cr) lunate(n) epsilon(e) symbol)
\ono (small reversed lunate sigma)

\Ano or \anX (Capital reversed(A) lunate(n)) sigma(o))
\Anto or \antE

(Capital reversed dotted lunate sigma)

\ato (reversed dotted sigma)

\vyY (Upsilon with hook(y) symbol)

\YY (Upsilon with acute and hook symbol)
\\YY or \y¥

(Upsilon with diaeresis(A) and hook(y)
symbol)

\twt(greek letter yot)

\cav (small letter san)

\2av (capital letter San)

\oyw (greek small letter sho)

\Zxw (capital letter Sho)

OO W o M

RO

TT I~ ==

Ov Diphthongs

\Ov or \Aov (Latin Capital Script Ou) 8
\ov or \Aov (Latin small Script ou) 8
\Kov (Cyrillic uppercase letter monograph Uk) X
\kov (Cyrillic lower letter monograph Uk ) X

Greek Numeral Signs and Numerals

\kory or ok

(lower(x) numeral(a) sign for thousands(y)
or left(ct) keraia(k)) y
\owoyt or Sk

(upper(a) numeral(e) sign for smaller val-
ues(p) or right(d) keraia)

\Sty or \yy or \3y (small digamma)

\Awy or \T'y or \Ay (Capital digamma)

\kor (small letter koppa)

\Komt (Capital letter koppa)

\Akor or \aKor or \Kog (archaic(A) koppa)
\akor or \kog (small archaic koppa)

\oop (sampi)

\Zop (Sampi)

\ot (small stigma)

\X71 (capital stigma)

\ok ew0oe\dk = , ewoe’

NN 9 ¥ 0 O~

Some useful combinations



Command Output Example
\6g or \tog o¢
\&v or \tav v
\év or \tev év
\Av or \tnv nv
\6v or \tov ov
\0v or \tuv v
\@v or \twv oV
\&g or \tag &g
\ép or \tep ép
\HOw or \Tpow QW
\Howv or \tpwwv QWV
\ég or \teg ég
\jg or \tng 1S
\ig or \t1g ig
\0g or \tug 0g
\&g or \twg G
\ép or \tep ép
\io or \110 io
\fjp or \np np
\Vw or \Tuw e
\iwv or \tiv lwv
\iwg or \Tiwg iwg
\iw or \tiw o
\éw or \tew £
\éwv or \tewv £V
\éwg or \tewg £0G
\dw or \taw aw
\Bég or \Pog ag
\Bev or \Bév &v
\Bep or \Bép ep
\Beg or \Pég &g
\Bov or \Pov ov
\Bog or \Bog 0g
\Big or \Big iq
\Bwv or \Biv v
\Buv or \Bov v
\Brig or \Bng uls
\Bnp or \Brip np
\Brv or \Bnv )Y
\Bug or \Big g
\Badg or \Peg ol
\Bov or \Pewv v
\3Pag or \3Pbig ag
\8Pog or \3Bog o¢



Command Output Example
\8Bug or \3Pig ¢
\8Pev or \SPév v
\3Bnv or \3pnv fv
\3Pov or \3Pov ov
\&tev or \6év v
\8twg or \dog &g
\8tog or \d4g o¢
\dnwv or \8mov oV
\&mig or \dmig ic
\&mioe or \Ortiar o
\&mtug or \§mig ¢
\dtuw or \dvw B
\dtwx or \Sio o
\dwg g
\ntdig or \rdig ic
\rd1og or \rdiog fog
\ndiov or \rdiov fov
\n8roi or \ndiol fol
\ndwv or \rdcov oV
\rarg or \még ag
\rtpoov or \rtpdov Qov
\rrawv or \métv av
\rtuv or \rtov v
\rtv€ or \mHE €
\rug or \rtig ¢
\mug or \myrig ¢
\ruv or \mov ov
\mymv or \mtymv fv
\nug or \dig ¢
\mmig or \rig ic
\miog or \rtiog tog
\rtwo or \rtio io
\rtiee or \rtiax ia
\du {ted
\ndig or \rdig ic
\ruwv or \mtiv Y
\rpwa or \rpoa Qa
\rtwv or \mcdHv v
\1twg or \tedg Qg
\rtpog or \mpdig fols
\mTpcdog or \mpwog ®0g
\rtpoa or \rpwa Qa
\TpO® or \mpwe o
\rg or \rng fig

10



Command Output Example
\rtpng or \rtprig fis
\ung or \urig ns
\nip or \mnp fp
\mrjv or \rtnv nv
\YPav or \YyPév av
\YyTov or \Yav &v
\Ytov or \Yov ov
\Yrug or \Ymig g
\Ytuv or \Ymov v
\Yrek or \Yék Ex
\YPnv or \WYPrv v
\YBwv or \YPcdv A}y
\YTwv or \Yov v
\YPov or \YPov ov
\yin or \Yin in
\Ying or \Wing ig
\Ytuw or \Ydw B
\Yrug or \Ymig ¢
\Ytev or \Yév v
\ytnv or \Ymv A
\ymnv or \Ymnv fv
\Yig iq
\Pev év
\eg ég
\Yem én
\unig IS
\pég or \prtog &g
\Hoo Qo
\ung ns
\pp pp
\kou (small kai symbol) %

\Kou (capital kai symbol)

11
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