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The file tuenc-greek.def provides support for Greek LICR macros and upcasing of text
with XeTeX and LuaTeX. It is loaded automatically by rextalpha, alphabeta, and babel-
greek when used with Unicode fonts (LuaTeX or XeTeX with fontspec).
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1 Requirements

1.1 fontspec and suitable Unicode fonts

LaTeX sets up the TU Unicode text font encoding if it detects the XeTeX or LuaTeX
engines. The user must ensure that the selected font contains Greek glyphs (the default
Latin Modern fonts have only capital Greek letters). There are no errors for missing
glyphs, just warnings in the log file (but not in the console output) and empty spaces in
the output document.

The fontspec package is the standard tool to select fonts in XeTeX/LuaTeX. babel
provides a front-end to set up language-specific fonts with the \babelfont command.

2 Usage

tuenc-greek.def is loaded automatically by rextalpha, alphabeta, or Babel (with the
language option greek) if these packages are used with Unicode-aware TeX engines (Xe-
TeX or LuaTeX). This provides support for Greek LICR input and fixes for MakeUpper-
case. The \MakeUppercase implementation introduced in the 2022/06 LaTeX release
uses Greek upcasing rules only for text parts with the babel language greek and ignores
the changes to uccode values done in this package.

3 LICR input

The LaTeX internal character representation (LICR) is a verbose, fail-safe 7-bit ASCII
encoding that can be used unaltered under both, 8-bit TeX and XeTeX/LuaTeX. Use
cases are macro definitions and generated text.

See the source of this document, test-tuenc-greek. tex for the input used in the
examples below.

3.1 Greek alphabet

Greek letters via LICR macros:
ABTAEZHOIKAMNZEOINPZTYPXPFQ
afydelnbixkiuvEomrpoTvpyyw

The small sigma is set with a different glyph if it ends a word:

o \textsigma
¢ \textfinalsigma or \textvarsigma

The \textautosigma currently works only with 8-bit LGR fonts: ot vs. 10.

3.2 Diacritics

Greek diacritics can be input by named macro or symbol macro:
Al XX QoL XX T XX @0 XX &l XX G XX
XeTeX and LuaTeX (since 2022) normalise base letter and combining diacritics to the

corresponding pre-composed character (if such character exists in the Greek and Coptic
or Greek Extended Unicode Blocks).
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N Y O T Y
aocgoadtrraaoaoaaa

3.2.1 perispomeni vs. tilde

The Greek perispomeni has the look of a tilde but the semantic of a circumflex accent. The
Unicode standard provides distinct code points. Only <Greek letter> + COMBINING
GREEK PERISPOMENT is considered equivalent to the pre-composed character <Greek
letter> WITH PERISPOMENI.

The “named” \accperispomeni macro uses COMBINING GREEK PERISPOMENI,
while the standard tilde-accent macro \ ~ uses the COMBINING TILDE. Composite def-
initions for \~ select the pre-composed character:

a=0,N=M1=,0=0,0=0

3.2.2 combined diacritics

Combined accents are defined using combining diacritical characters.

B N A Y
LLLXXXLLLXXXLLLXXX
e e v oene e e e TET e v e

LLXXXLULLXXXLLLXXX
NN ¥ ¥ FANNNL &2 TTT o
LLLXXXLLLXXXLLLXXX

Composite diacritics overlap when they are not normalised to a pre-composed character.
However, this is not a major problem in normal use as pre-composed characters exist in
Unicode for all letters that are used with diacritics in (ancient, polytonic or monotonic)
Greek.

3.2.3 sub-iota

The sub-iota is input after the base letter.

* \ypogegrammeni sets a COMBINING GREEK YPOGEGRAMMENI: ¢ k.

A Greek capital letter followed by COMBINING GREEK YPOGEGRAMMENI
is normalised to the corresponding Greek capital letter WITH [... AND] PROS-
GEGRAMMENI, if a mapping exists in the Unicode standard (by XeTeX but not
by LuaTeX)

* \prosgegrammeni sets a spacing GREEK PROSGEGRAMMENI: A. K..

Spacing is better with the pre-composed characters for Greek capital letters ...
WITH PROSGEGRAMMENI.

Compare Au (small letter iota) vs. A. (spacing prosgegrammeni) vs. A. (pre-
composed).

Test letters with ypogegrammeni and prosgegrammeni (literal/LICR):

unchanged make lowercase make uppercase.

qo./ga. qa./og AIAIVAA.
AAJAA. qaJog AIAT/AA.
ANJAN. WS AIAT/AA.



TeX math Unicode

symbol var symbol “letter” “symbol”
T w T (0]
P 1% Y Q
0 9 0 0
€ € € €
¢ ® P P
153 missing § 6
K missing K %
© missing (C] (S}

Table 1: Greek symbol variants in TeX and Unicode

3.3 Additional Greek symbols
3.3.1 symbols for Greek numbers

; textkoppa

M textKoppa

¢ textqoppa (archaic koppa)
9 textQoppa (archaic Koppa)
G textstigma

S textStigma (Sigma-Tau-Ligature in CB-fonts)'
 textsampi

/A textSampi

F textdigamma

F textDigamma

" textdexiakeraia

, textaristerikeraia

3.3.2 symbol variants

Mathematical notation uses variant shapes of some Greek letters as additional symbols.
The variations have no syntactic meaning in Greek text and text fonts may use the variant
shapes in place of the “regular” ones as a stylistic choice.

Unicode defines separate code points for the symbol variants. TeX supports some of
the variant shape symbols in mathematical mode, but its concept of “standard” vs. “vari-
ant” symbols differs from the distinction between “GREEK LETTER ...” vs. “GREEK
... SYMBOL” in the Unicode standard (see Table 1).

tuenc-greek.def defines three TextCommands for each of these letters:

\text<name> selects the Unicode GREEK LETTER ... variant,
\text<name>symbol selects the Unicode GREEK ... SYMBOL variant,
\textvar<name> selects the variant shape according to TeX’ mathematical

mode

See Table 2 for the full list. The alphabeta package defines short macros that work in text
and math mode.

!the name “stigma” originally applied to a medieval sigma-tau ligature, whose shape was confusingly similar
to the cursive digamma



text mathematics

macro output macro output
\textbeta B \beta I6]
\textvarbeta 6 missing
\textbetasymbol 6

\textepsilon € \epsilon €
\textvarepsilon € \varepsilon €
\textepsilonsymbol €

\texttheta 0 \theta 0
\textvartheta ) \vartheta 0
\textthetasymbol 0

\textTheta © \Theta O
\textvarTheta S] missing
\textThetasymbol S

\textkappa K \kappa K
\textvarkappa % \varkappa P
\textkappasymbol %

\textpi T \pi 0
\textvarpi (0 \varpi w
\textpisymbol ©

\textrho p \rho P
\textvarrho 0 \varrho 0
\textrhosymbol 0

\textphi ® \phi o
\textvarphi @ \varphi @
\textphisymbol [0}

Table 2: Macros for Greek symbol variants



3.3.3 Ancient Greek Numbers

Ancient Greek Numbers are missing in most fonts (including Libertine and Deja Vu).
The “FreeSerif” font works fine:

MR

If the LGR font encoding is loaded via «fontenc» in the document preamble, Ancient
Greek Numbers (as well as any other character) from LGR encoded 8-bit TeX fonts can
be used after a font-encoding switch. (This document defines the \1grfont command
for this purpose in the preamble.)

[AFXIM

3.3.4 generic text symbols

There are some LICR macros for some symbols from the 8-bit font encoding LGR that
are not confined to Greek but not defined in tuenc.def [2018/08/11 v2.0j].

; textsemicolon
U textmicro
9 textschwa

The SI unit prefix MICRO SIGN is not upcased with MakeUppercase:

textmu: p +— M but textmicro: g +—> L.

4 Latin transliteration

The Latin transliteration known from LGR encoded 8-bit fonts® does not work with Uni-
code fonts.

For LuaTeX, there isa transliteration.omega transform that applies the translit-
eration system devised by Yannis Haralambous for the Omega system (cf. the Babel
documentation for the Greek locale).

It is possible to set up LGR encoded fonts parallel to Unicode fonts (see the preamble
of the source file test-tuenc-greek.tex for an example). After switching the font
encoding to LGR, Greek letters can be input via a Latin transliteration, e.g. «logos»
becomes «Aoyoc» and «>aupn\ 'ia» becomes «dumnvioy.

Mark that you cannot use Unicode input with LGR encoded fonts except when run-
ning in 8-bit compatibility mode. LICR macros work in both, TU and LGR: compare
Tavovapiov (TU) vs. Tavouapiou (LGR).

5 UPPERCASE and lowercase

According to Greek typesetting conventions, Greek diacritics (except the dialytika and
sub-iota) are placed to the left (instead of above) capital letters and dropped if text is
set in ALL CAPS, e.g. uaiotpog — MAIZTPOZ. The macron and breve accents are
handled as in Latin texts.

2See the reubner package or the file usage.pdf from babel-greek for a description.


https://latex3.github.io/babel/guides/locale-greek.html
test-tuenc-greek.tex
https://ctan.org/pkg/teubner
https://ctan.org/pkg/babel-greek

The new \MakeUppercase implementation (rolled out in the June 2022 LaTeX re-
lease) relies on Unicode data. It upcases according to the Greek conventions if the text
language is set to Greek with babel or polyglossia.

For the pre-2022/06 implementation, tuenc-greek.def contains code to get the
same effect. The uccode/lccode corrections (taken from Apostolos Syropoulos xgreek
package) ensure dropping of accents with \MakeUppercase for literal Unicode charac-
ters.

@uclclist additions ensure that upcasing also drops Greek diacritics. However, when
the tonos, varia, and perispomeni accents are input using the symbol macros (\' \~ \~),
this does not work, as they cannot be distinguished from Latin acute, grave, and tilde
accents.If these accents should be dropped by MakeUppercase, they must be input as
named macro:

4 44 abda — AA AA AA AA

5.1 hiatus

Tonos and psili mark a hiatus (break-up of a diphthong) if placed on the first of two
consecutive vowels (G, G, €i, v, Gi, du, £u). A dialytika must be placed on the second
vowel if they are dropped.

The «hiatus» feature works with macro input:

dvhog — ATAOZ, dwhog — ATAOZ,
mdawa — MAINA, kéuc— KEIK, dumvia — AYTIN'TA.

Since the 2022/06 LaTeX release, it works with monotonic Unicode literals (since
2023/02/10 also some polytonic)

u, Gu, €, u, &u, &, dv — Al AT, El, Al AY, EI, AT
but not with the named accent-macro + Unicode literals

au, v, €, &u, G, &, av — Al AT, EI Al AY, EI, AT
nor with short accent-macro + Unicode literals (yet?)

au, v, €, &u, G, &, av — Al AY, Bl Al AY, EI, AT

6 Character Tables

The following tables list the Greek Unicode characters. In the input, the LICR macro is

followed by the corresponding literal Unicode character.

6.1 Greek and Coptic Unicode block

Only characters that are supported by LGR encoded TeX fonts have a LICR definition.
"4 AA - EE'HH T100 T'Y QQ

it AA BBIT AA EE ZZ HH ©© 11 KK AA MM NN E= 00
T PP S5 TT YY &® XX % QO TT 1T &é ¢ 9 i
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U0 oo BP vy 80 eg LT M 66 w kK A pu vv EE oo

LT PP CG 00 TT VL QP XX Y 0w T VY 60 10 d®

66 99 ¢ O

9900 99 65 FF pr i 75

AN

%% 00 OO e
MakeUppercase (TODO: standard accents not dropped, accents from pre-composed char-
acters dropped since 2022/06, if the text language is set to Greek):
""AA-EEHHI OO YY QQ

I AA BBIT AA EE ZZ HH ©0© 11 KK AA MM NN Z=Z 00

I PP S TT YY &P XX P QQ 1T 1Y AA EEHH I

TY AABBIT AA EE ZZ HH ©0 I1 KK AA MM NN ZE 00

I PP EEZSTT YY @O XX ¥W QQ I TY 00 TT QQ

BB GO o III1

99 99 ¢¢ &< FF FF 1k 1k

AA A

KK PP 60 EE

TODO: Alias \textvarsigma not upcased with new MakeUppercase: ¢c — =%
MakeLowercase:

" ad - €€ MM 1L 60 VU O®

oo BB vy 68 ge T 1M 00 w kx AL up vv EE oo

T PP OG TT VL QP XX Y 0w Tl U1 Gd €€ M U

U0 oo B vy 88 ge LT nm 00 w kK Ak pp vv EE oo

T PP GG 00 TT VU P XX YYP ww T 1 66 K0 oo

66 90 oo O

90 00 S5 65 FFFF 7177

W M

un 00 00 ee
The lowercase of =2 is oc,?

6.2 Greek Extended Unicode block

Note: There are no LICR definitions for spacing diacritical characters. Use the corre-
sponding accent macro with an empty argument or a space.

ad 6o &E‘x && (’i" ”& && a6 AA AAAA AA AA AA AA AA

f]f] ’?]”r‘] ﬁﬁ ’,l]’iv//] 'i/]'}'] n‘?’] ﬁﬁ ’H’H CH(H ’\H’\H Q\Hc\H ”H”H !/HQIH 'i'H'i'H 7I_I?'H

RURWRATAWTITITT T TT 1T T T

06 00 60 66 66 66 00 00 "0"0 “0"0 00 “0"0
V0 VU DY VY iﬁi’J iS D B0 00 T T “Y°Y Y
DD DD DD HD DD HD DD OO 'QQ QO "Y'Q “Q'Q"Q "Q'Q QOO
&l G B8 46 0 i UL 00 66 D 10 dd dd
(e o e e e Gt 6% G A AA A ATA A A AR AR,
03 a0 (et g G 16k Gt AR AA AA AA AA. ° ’
3With LaTeX versions since 2022/06, the final sigma is used if the algorithm detects the end of a word.



i 0 47 ) EE BE HHHHHH "7
[IATRTATATAYE 18 10V 16 6
VY O B B pp pp U0 00 YY YT XY rY PP """
OO OO GO OO H'00 V0 VAL AVQAQND. " " °
MakeUppercase:

AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA
EE EE EE EE EE EE EE EE EE EE EE EE

HH HH HH HH HH HH HH HH HH HH HH HH HH HH HH HH
JIRIBINIBININIRININININININININI

00 00 00 00 00 00 00 00 00 0O 00 00

YY YT YT Yy Yy YYYYYrYr Yy ry Yy

Q0 Q0 QO QO QN OO QO QO QO QO QO QO QQ QN QO QO

AA AA EE EE HH HH I I1 00 OO YY TY QQ QQ

AA AA AA. AA AA. AA AA. AA. AA. AA. AA. AA. AA AA. AA. AA.
H.H. HH. HH. HH. HH. HH. HH. HH. HH. HH. HH. HH. HH. HH. HH. HH.

(o XoXoXo o XooXooXoNoXooXo o XooXo o Xo o Xo o Xo o Xo o Xo o Xo o XX
AAAAAA.AA AA AA AA AA AAAAAAAA. 1 °

Mii II II H II H II m-" -

TYYrYyryrePPPYYYYYYYYYY YT PP """

Q0. Q0. Q0. 00 Q.0. 000000 QAN ' ¢

MakeLowercase:
&d a6 bid G B8 Gl ad &b ad G Sl 6O &b G Ed b
MURURIRUR USRI URURERUR IR
UWILTLTCTL T b LU IL L T e T V0 B 1L
00 60 00 06 B3 30 06 6O dO 06 BS VO
0 OO DY DY DD HY V0 OO VO VY VY OO
ad G £ £€ M M L i 00 66 VU V0 GG M
G G B0 G0 G 6 3G G 0 0 0 00 8 6 6 GG
i 1 8 B A 40 0 00 06 DD AR AR A NA NG
DO PO DO PO OO PY PO PO PO YWY PO PY PO OO
ddc‘xd@n@aaq’c@dddddddddd o’ L
o I TR
WU WU
VU DO B U6 pp PP B0 BD YV vo vo v pp T
OO WO OO OO PP 00 66 GO OD P " °

6.3 Character Tables: accent + literal base character

With Xe/LuaTeX and Unicode fonts, diacritics may also be input using accent macros on
a literal Unicode base character.

6.3.1 Greek and Coptic Unicode block

Accented letters from the Greek and Coptic Unicode Block
AA'E'E'HH TI'O0 T'Y 'QQ
WYY Ga ééqn i
U



T VU1 60 VU W
MakeUppercase:

AAEEHHII OO YT QQ

MY AAEEHHII

MYy oorrQo
MakeLowercase:

ad €€ MM U 60 V0 oo

o ’orr

T V0 G €€ M 1

6.3.2 Greek Extended Unicode block

Accented letters from the Greek Extended Unicode block
Al a6 Ao 00 88 B8 Al G0 AA AA AA AAAA AA AA AA
i 16 A0 8 55 4 7 7] HOH HHHH H'HH'H “HHHH HH
PRURWHWTITI T LTI T °TT T
0 60 00 60 66 86 00 OO "0"0 "0"0 "0"0 “O0
0 V0 DY VY DD VY 0D DO 'T‘T T T T‘T Y

o}
a N M U L 00 66 VU 00 Go Hm

GG G G Gl B 8% B AA AAATA AAAA. AA AR AA.

01 1M ﬁﬁfﬁ ﬁﬁ n H H HfH H”H c‘Hf‘HL "H"H H H HfH THFHL

aQ 4g dd AAAAAAAAA.A.

8 e
-

Ql
Ql
- -
-
Q

-0 =53 =
S
3
=
Sies
st =~
==L
=
T E=
=g
: o 8
e
ool
I
s
as
as)
an
e

[
cl
cl

16 pp pp B0 00 TY T XY Y'Y ‘PP
® ® OO '0'0 00 QQ QA Q.Q.

s-
S

€ <
o cr
SN

MakeUppercase:
AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA
EE EE EE EE EE EE EE EE EE EE EE EE
HH HH HH HH HH HH HH HH HH HH HH HH HH HH HH HH
HEIBIRIBININIRIRIRININININIRIgI
00 00 00 00 0O 00 00 00 00 00 00 00
YYYYYY Yy Y Y YYY Y YrYyYYrrYyryy
Q0 Q0 QO QN QO OO QA QO QO QO QN QO QN QQ QO QO
AA AAEEEEHHHHIIII 00 00 YY YY QQ QQ
AA AA AA AA. AA AA. AA AA AA. AA. AA AA AA AA. AA. AA.
H.H HH. HH HH HH HH HH HH HH HH HH HH. HH HH HH. HH
Q0. Q.0 Q.0. 0.0, QO Q.. Q0. Q0. Q0. Q0. Q0. Q0. Q0. Q0. QO QO
AA AA A A AA. AA AA AA. AA AA AA AA AA.
Noanoinmoo
TYYY YT YT PPPPYY YT YT TY YY YT PP
Q0. Q.0. Q0. QO Q Q.0. 00 00 QQ QO Q.Q.

MakeLowercase:

10



&b &b

NN even oy e

3

NN even wy e T 2 9 e
ad &b ad (o bl 68 B8 Gl

13

a oo ao ao oo

55 e
ao o

QLR

N aen vy e

mmmm
L

i
[
00 00 00 00

o

TE
m
tL T

= =

55 e e
00 00

AN ey e

0 00 00 OO0 OO

13

55 e
00 O

c e AN e ¥y o

VO VO DY VY VY U

3
v3-
7@»
~sw~
[Se]) EcH
NS CH
W s 330
[Zel) wzn »w.
TEe

3

N e vy e

mmmnnmm
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i
e
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S

3
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W o
|
W =
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