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Abstract

This document lists all Greek characters that are supported by greek- fontenc and tests the outcome of
\MakeUppercase and \MakeLowercase for different input variants (literal input, LICR' macro,
Latin transliteration).

The document is compiled with LuaTeX, format version 2023-11-01 patch-level 0, and the L3
programming layer from 2023-11-09.

The babel-greek version is “2023/10/13 1.15 Greek support for the babel system”.

The \greekfontencoding is TU and the current language variant is polutoniko.
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1 Input Variants

The columns represent the following input variants:

1. literal character

2. named accent macro + LICR

'LaTeX internal character representation



3. short accent macro + LICR
4. short accent macro + literal character

5. short accent macro (reversed order) + literal character

For composite diacritics, there are additional columns for short macros in reversed order and
with the second diacritic as accent macro.

2 Greek and Coptic

Characters from the Greek and Coptic Unicode block that are supported by greek-fontenc and greek-
inputenc:

No. original case MakeUppercase = MakeLowercase
x0374 " " "

x0375 ., ., .,
x037A | . .
x037E 3 N i

x0384 " " "
x0386 AAAA AAAA Aaaa
x0387 .- . .-
x0388 'E'E'E'E EEEE EEEE
x0389 'H'H'H'H ‘HHHH EIEIR
x038A TTT1 IT11 tiit
x038C ‘0000 0000 06006
x038E TYYTY TYYY URIKIRY
x038F 0000 QQQQ O Ohdo
x0390 ttitiit ITTT11T tttiiit
x0391 AA AA oo
x0392 BB BB Bp
x0393 rr rr Yy
x0394 AA AA 56
x0395 EE EE €€
x0396 77 77 (e
x0397 HH HH nn
x0398 CXCXC [CXCXC) 0006
x0399 11 I Lt
x039A KK KK KK
x039B AA AA A
x039C MM MM wu
x039D NN NN vV
x039E EE EE EE
x039F (0X¢ (0X0) 00
x03A0 nI nn T T
x03A1 PP PP pp
x03A3 2 2 g o cf. section 4.2.2
x03A4 TT TT TT
x03A5 TY TY vV
x03A6 DD (o) ()



x03A7
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x03DE WMk
x03DF Ly
x03E0 AA
x03E1 Y
x03F0 AR
x03F1 000
x03F4 006
x03F5 €€

3 Greek extended
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4 Discussion

4.1 Pre-composed vs. combining characters

Under pdfTeX and XeTeX, all input variants select pre-composed characters if possible (using the
NFC Unicode normalization with XeTeX and ligature definitions in LGR fonts under pdfTeX).

The default LuaTeX renderer does no NFC normalization. This leads to sub-optimal placement
of diacritics with many fonts, often resulting in illegible output. NFC normalization for LuaTeX
is provided by the uninormalize package and, alternatively, by the Harfbuzz renderer that can be
selected with the [Renderer=Harfbuzz] option of the fontspec font selection commands. This
document uses the Harfbuzz renderer with LuaTeX.

4.2 Case changing
4.2.1 Diacritics

According to Greek typographical conventions, most® diacritics are dropped in UPPERCASE. Up
to 2022, \MakeUppercase dropped diacritics from Greek letters in any locale (except for standard
accent macros).

For literal characters, the new \MakeUppercase implementation follows the Unicode standard,
where dropping diacritics is a feature of the Greek locale (“el”). However, accent macros behave
according to Greek typesetting rules in all locales (standard accent macros only in documents that
declare the Greek language with Babel).

Since version 1.14, babel-greek maps standard accent macros to “capital” versions to fix upper-
casing accented Greek letters with the new \MakeUppercase. The default expansion ensures that
accents are kept on Latin letters: 416G — A ETO U. It also works if the Language is set to Greek:
deici—»>AEIOU.

4.2.2 Sigma, final sigma, and “autosigma”

There are two variants of the small letter sigma.

Lowercasing a capital = at the end of a word should print a final sigma. This works as expected
with 8-bit TeX and, since 2022, also with Xe/LuaTeX and a literal Sigma: 2> — oc. However, it
fails with the \textSigma macro and Unicode fonts: 2= — o0.

4.2.3 The “disjunctive eta” 7 (or)

In order to disambiguate the nominative feminine article v (1)) from the conjunction 1} (1}), the latter
should keep an accent in uppercase.’

* The feminine nominative singular article in monotonic Greek is written as an Eta without any
diacritics (n)). In polytonic Greek, it takes a rough breathing (dasia, 1)), eventually with an
additional accent (¥} or #))* to mark stress.

Uppercasing should drop diacritics: "1 "H'"H"H - HHHHHH (OK).
* The disjunctive eta (Stalevtikd fta)’ can be translated as or. In monotonic Greek, it is

written with a tonos (1)), in polytonic Greek with a smooth breathing (psili) and either oxia
(#), varia (})), or perispomeni (1}).

2Exceptions are the diaeresis, the sub-iota, and the length markers macron (7) and breve (7). The length markers are used in
dictionaries and textbooks but not part of the Greek orthography. There is no established practice regarding their handling in
uppercase. LaTeX keeps them but the Unicode reference implementation drops them.

3https://icu.unicode.org/design/case/greek-upper

4 The grave was originally written on all unaccented syllables. By the Byzantine period it was only used to replace the acute at
the end of a word if another accented word follows immediately without punctuation. https://en.wikipedia.org/wiki/
Greek_diacritics

Shttps://en.wiktionary.org/wiki/f}


https://www.unicode.org/reports/tr15/
https://ctan.org/pkg/uninormalize
https://ctan.org/pkg/fontspec
https://icu.unicode.org/design/case/greek-upper
https://icu.unicode.org/design/case/greek-upper
https://en.wikipedia.org/wiki/Greek_diacritics
https://en.wikipedia.org/wiki/Greek_diacritics
https://en.wiktionary.org/wiki/%E1%BC%A4

Uppercase should keep an accent on the “disjunctive eta”.
The 2022 MakeUppercase implements this rule for literal 1, 1), 'H, and "H:
MM HH'HH - HHHH'HHHH.
Diacritics are dropped from Eta if it is part of a word:
nrot, 'Hrot, ety ftot, "Hror — HTOL, HTOI, EIIITATH HTOI, HTOL

TODO (see also examples below)

» The “disjunctive eta” rule is well documented for monotonic Greek. There is no available

source specifying it for polytonic Greek.

3

The variants with oxia and perispomeni (#}, 7, "H, and "H) drop diacritics.

By mistake, omission (in texts, the spelling variant ) is used in the majority of cases), or intent

(is the accent required for disambiguation in use cases with oxia or perispomeni)?

¢ The characters drop diacritics if followed by punctuation and at the end of embedded markup

or the to-be-capitalized string: 1, 'H. %; 7"H - H, H. H; H H

Is the accent required if punctuation follows? (Punctuation may suffice for disambiguation as

the feminine article is usually directly followed by a noun.)
A trailing space helps: 7 1 — 'H 'H
 Currently, this feature is not supported with LICR input.

Examples in ancient Greek (should be checked by a Greek linguist/typographer)

Psili and varia replaced with tonos:

ghappotepol 1) agpveldtepor —» EAA®POTEPOI 'H A®NEIOTEPOI

f) adtéc — 'H AYTOZ

fikovoag 1) ok fikovoag 1} kwef Aéyw; — HKOYZAZ 'H OYK HKOYZAZ ‘H
KQO®H. AET'Q;

Diacritics dropped from ETA WITH PSILI AND OXIA (relevant? typos?):
7 Tdg dhvaoow Aéyewy 1@ adelp® ... » HIIQZ AYNAZAI AETEIN TQ. AAEADQ.

&l ToyoL oitov 7 Tvog T@V Aowt®v- — EI TYXOI ZITOY H TINOZ TON AOITIQN-
6t o0 mheiovg gioiv pol Nuépon 1 dekadvo,
Diacritics dropped from ETA WITH PSILI AND PERISPOMENI:

1] doAuy) vovoog T) Apteptg toytarpo. ... katémeqveyv; — H AOAIXH NOYZOZ H
APTEMIZ IOXEAIPA ... KATEIIE®NEN;

Diacritics dropped before punctuation (may be OK):

ut) ovv pepyvijonte Aéyovieg, Tt @éymuev; #), Ti wtwpev; §j, Tt mepifoidueda; —
MH OYN MEPIMNHZHTE AET'ONTEZ, TT ®AT'QMEN; H, TI I[TIOMEN; H, TI
[NEPIBAAQME®A;

4.2.4 Case conversion if the locale is not Greek

Since 2022, \MakeUppercase keeps diacritics on Greek letters and uses combining diacritical char-

acters for characters that have no pre-composed uppercase equivalent.

With Xe/LuaTeX, the result may be illegible due to overlapping diacritics. With pdfTeX, this led
to compiling errors. This is fixed in greek-fontenc 2.3. by mapping the affected characters to macro
representations before case conversions (requires the 2023 LaTeX release). Consequently, with
pdfTeX, diacritics are dropped from literal characters without pre-composed uppercase equivalent

also if the text language is not Greek.
HOHHDAGAHUTVPTIDO— TTYTY Y AATHHITIT T YPY Qa1

10



4.2.5 PDF strings

MakeUppercase in PDF strings led to compiling errors until 2022.
Check the table of contents in the side-bar of a PDF viewer.

42,6 TiWWITITT TINTNTTTNg

427 BHHHHHTIIIT > TY XYY Y YYyyy
428 TtUiiiit—» ITIOTTITINT

429 TGO » YTYYYYIYYY Yy y
4210 fRffna HHHH>HHHHHHHH'HH

Diacritics are not dropped from literal characters in text, ToC but not PDF sidebar ToC, if the
language switch is inside the \section command. (It works if the language is switched before the
section command.)

See hyperref-with-greek.pdf for a comprehensive test.

4.3 Symbol variants

For several Greek letters, there are alternative glyphs which may have a different semantic in a mathe-
matical context. Unicode reserves code points for the alternative glyphs (naming them SYMBOL
as opposed to LETTER). Some of these symbols are available as \var<name> macros in TeX’s
mathematical mode.

In text, the alternative glyphs are considered typographical variants without special meaning.
The 8-bit LGR font encoding does not allocate code points for them. Babel-greek and the textalpha
package provide the normalize-symbols option (ignored with Xe/LuaTeX) that is also used in
this test document.

Test the handling of symbol variants in text
literal letter, LICR, \var<name>, \<name>symbol, literal symbol:
No case change

BP666 eceee BOVVY OOOOO KKkunK TNDDD PPOEQ PPPHP

MakeUppercase selects the matching capital letter:
BBBBB EEEEE 00000 0600606 KKKKK IIIIIIII PPPPP OO DD

MakeLowercase selects the lowercase letter (not the symbol):
BP €€ 66 600 kK 7w pp PeP.

LGR provides two lowercase variants of the archaic letter stigma. Both map to GREEK LETTER
STIGMA §.
The lowercase of < is ¢ (\textstigma), not \textvarstigma.

4.4 Hiatus

Tonos and psili mark a hiatus (break-up) if placed on the first of two vowels that would otherwise
form a diphthong. A dialytika must be placed on the second vowel if they are dropped:

du b €8 B ELdv — AT AY ET AT AT Ef AT (literal)
ddvérduduédv —» AT AT ET AT AT ET AT (named+LICR)
dudv LB gLdv — AT AT ET AT AT ET AY (short+LICR)
dudvéLdududdv — AT AT ET AT AT ET AT (short+literal)
& EL — AT AT EI (short+literal, reversed)

11


http://mirrors.ctan.org/language/greek/greek-fontenc/textalpha-doc.pdf

The “hiatus feature” does not work with the LGR “input ligatures”. Support for monotonic literal
characters came with the 2022 \MakeUppercase implementation changes. Since 2023 it also works
with polytonic literals (dvmvia. — AYTINIA).
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