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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 2023-06-01 patch-level 1, and the L3
programming layer from 2023-08-29.

The babel-greek version is “2023/08/18 1.14 Greek support for the babel system”.

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

Contents

1 Input Variants

The columns represent the following input variants:

1. literal character

2. named accent macro + LICR

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:
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X0385 . s .
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3 Greek extended
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xIFB4 ¢ ddé A A A A Gddé
x1FB6 a0 0 AAAA aaadao
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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).

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.


https://www.unicode.org/reports/tr15/
https://ctan.org/pkg/uninormalize
https://ctan.org/pkg/fontspec
https://icu.unicode.org/design/case/greek-upper

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

......

4.2.2 Sigma, final sigma, and “autosigma”

There are two variants of the small letter sigma.

Lowercasing a capital Z 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 one-letter word 7 (or)

For disambiguation, the Greek word or (1] / 1)) keeps diacritics in UPPERCASE. The 2022 Make-
Uppercase handles this for literal input.

WHHHA{"H > HHHHHH .}
Currently, this feature is not supported with other input methods.

Diacritics are dropped from eta if it is part of a word: 1tot, 'Hrot, emitorym fjtot, "Hror — HTOI,
HTOL, EIITATH HTOIL, HTOL*

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.

THODBVAGA{UTVPTIOG— YT TYYAATHHITITT YPY T Qa1

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.

4.2.6 TiWTTTTi-» ITTOTITNNT

428 titiitiiiii—» TIMIITITNT

429 HHHTHH66» TYTYYYYYYyyy
4210 AN HHEHH>HHHHHHHHHH

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

3TODO: The polytonic variant ETA WITH DASIA AND OXIA used in 7 ... # (either ... or) drops diacritics! By mistake,
omission, or intent?
4TODO: It seems the test is only for whitespace on both sides: W, 'H. #);"H — H, H. H; H



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 fextalpha
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

BP6G6O6 eceee OOVVY OOOOO Kknnx TRDDD PPOOQ PPPPHP

MakeUppercase selects the matching capital letter:
BBBBB EEEEE 00000 00066 KKKKK IIIIIIII PPPPP POODD

MakeLowercase selects the lowercase letter (not the symbol):
BP €€ 60 600 kK 7w pp PP.

LGR provides two lowercase variants of the archaic letter stigma. Both map to GREEK LETTER
STIGMA §.
The lowercase of S 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 o €L du & ELaw — AT AT ET AT AT EI AT (literal)

du o éLdu v ELaw — AT AT ET AT AT EI AT (named+LICR)
du o éLdu du ELaw — ATAYT ET AT AT ET AT (short+LICR)
du o éudu du EL o — ATAY ET AT AT EI AT (short+literal)
& v & — AT AT EI (short+literal, reversed)

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 (éumvio. — ATTINIA).
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http://mirrors.ctan.org/language/greek/greek-fontenc/textalpha-doc.pdf
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