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The alphabeta package makes the standard macros for Greek letters in mathe-
matical mode also available in text mode. This way, you can input Greek let-
ters “by name” everywhere in the document. The mode determines whether
the characters are taken from the text or math font.

With 8-bit TeX and greek-inputenc, literal Unicode charactes can also be
used in mathematical mode.!
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1 Requirements and Conflicts

The alphabeta package depends on textalpha (both are part of greek-fontenc). It can be
used under 8-bit TeX as well as XeTeX/LuaTeX.”” Depending on the converter and
fonts, different limitations apply.

The package conflicts with unicode-math.

It also fails, if the ut£8x input encoding is selected. (The interface to the ucs package
uses an incompatible definition of \DeclareUnicodeCharacter.)

2 Usage
Load this package in the preamble of your document (after font and math setup) with
\usepackage{alphabeta}

Now you can write a single Greek symbol (like ¥ or p) or a Aoyoc in non-Greek text as
well as ISO-conforming formulas with upright symbols? for constants like

A=mr?

! This document was compiled with pdfTeX using the font encoding T'1 (8-bit fonts). For a version using
Unicode fonts, see alphabeta-doc-tu.pdf.
2The isomath documentation describes more alternatives for upright Greek symbols in math mode.


https://ctan.org/pkg/greek-inputenc
https://ctan.org/pkg/greek-fontenc
https://ctan.org/pkg/unicode-math
https://ctan.org/pkg/ucs
https://ctan.org/pkg/encguide
https://ctan.org/pkg/isomath

(instead of A = 7rr?). Just like Latin letters, the Greek counterparts are by default italic
in math mode® and upright in text:

Text: L I' 1 v, mathematics: L I' [

See the source of this document alphabeta-doc.tex for a setup and usage example.

2.1 options

Package options are passed to the textalpha package. Example call with options:
\usepackage [normalize-symbols,keep-semicolon]{alphabeta}

normalize-symbols merges “letter” and “symbol“ variants of some Greek letters (cf.
Table 7?7 and section ?? below) to the “letter” character: Without this option, the
symbol variant characters cannot be used in text under 8-bit LaTeX, because they
are not supported by the Greek 8-bit font encoding LGR.

Attention: Be careful in cases where the distinction between the symbol vari-
ants may be important (e.g. in a mathematical or scientific context). Use Xe-
TeX/LuaTeX with Unicode fonts or the respective characters in mathematical
mode (e.g. 7 vs. w).

keep-semicolon prevents conversion of the semicolon to an ano teleia in 8-bit TeX (see
textalpha-doc).

Both options are ignored in text set using Unicode fonts.

2.2 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. “variant”
symbols differs from the distinction between “GREEK LETTER ..” vs. “GREEK ...
SYMBOL” in the Unicode standard.

The alphabeta package defines generic macros for these variants that are short forms
of the set defined in tuenc-greek.def (cf. test-tuenc-greek):

\<name> selects the Unicode GREEK LETTER ... variant,
\<name>symbol selects the Unicode GREEK ... SYMBOL variant,

\var<name> selects the variant shape according to TeX’s mathematical mode

See Table 7?7 at the end of this document for the full list.

3Capital Greek letters are upright in TeX unless a package selects the “ISO” math-style. This document
uses isomath with 8-bit Tex and newtrmath with the slantedgreek option with Xe/LuaTeX. See the
isomath documentation for a detailled discussion of math-styles.


https://ctan.org/pkg/isomath
https://ctan.org/pkg/newtxmath

3 Limitations

With 8-bit TeX, the limitations described in the textalpha documentation apply (see also
section ?7?). These limitations do not apply, if the text language is switched to “greek”
with Babel?, the text part is wrapped in \ensuregreek, or set using Unicode fonts with
XeTeX /LuaTeX.

With XeTeX/LuaTeX and Unicode fonts, literal Unicode characters cannot be used
in formulas (the log file reports missing characters) This is a generic TeX limitation
which alphabeta overcomes if used under 8-bit TeX. Under XeTeX/LuaTeX it may be
circumvented using the unicode-math package. Mind, that unicode-math conflicts with
alphabeta.

4 Tests and examples

4.1 Greek alphabet

Greek letters via generic “name” macros without language /font-encoding switch (active
font encoding T1):

ABTAEZHOIKAMNEZEOINPETY®XTQ FTP M
aBydelndixiuvionpoctuoydo Fe3iL9™

Greek letters via Unicode literals (active font encoding T1):

ABTAEZHOIKAMNEOINPYETT®XVYQ FAL9AM
afydelndixhpvionpoctvgydow FsLIA

4.2 Diacritics

According to Greek typographical conventions, diacritics (except the dialytika and sub

iota) are placed before capital letters and dropped in UPPERCASE. Since 2022, \MakeUppercase
only drops diacritics from Greek literals when the text language is set to greek with

Babel or Polyglossia. Diacritics input as standard accent macros are only dropped if the

Greek language is defined with Babel (i.e. not in this document). For an example using
babel-greek see char-list-alphabeta.pdf).

$etAetod—->AEITHOYQ

AEITHO YT Q—-AEIHOTQ
Certain limitations apply if Greek LICRs are used in a non-Greek font encoding
(e.g. T1)."

4 Setting the correct language for Greek text parts with the babel package additionally ensures correct
hyphenation and upcasing.

5In LGR, there is no separate glyph for uppercase Koppa.

5There is no separate Unicode code point for a stigma variant symbol, \varstigma is not defined with
Xe/LuaTeX and similar to \stigma in some fonts.

"This document is typeset using 8-bit fonts.


https://ctan.org/pkg/unicode-math
https://ctan.org/pkg/babel-greek
https://ctan.org/pkg/babel

» Composition of diacritics (like \>\’ or \accpsililaccoxia) fails:

1 <o <u S (T1) vs. tH 86 0 & (ATP)

Simple diacritics and long names (like \accdasiaoxia) work in any font encoding.
o Accent macros do not select precomposed characters (the subtle difference becomes

obvious if you drag-and-drop text from the PDF version of this document):
& (T1) vs. & (AI'P)

« Wrong placement of diacritics on capital letters: A €2 (T1) vs. ‘A “Q (ATP)

e Uppercasing characters with diacritics leads to compilation errors unless the base
letter is put in braces, e.g., \MakeUppercase{\’\alpha} fails,
\MakeUppercase{\’{\alpha}} works.

The \ensuregreek macro can be used to avoid these problems. It sets its argument with
a font encoding supporting Greek.??

4.3 normalize-symbols

The normalize-symbols option merges “letters” and “symbol“ variants of some Greek
letters to the “letter” character. It is ignored, if the document uses Unicode fonts and is
compiled with XeTeX or LuaTeX (this document is compiled using pdfTeX).

The source of this quote uses both variants for beta (|3), epsilon (ee), phi
(o), kappa (x|x), pi (n|n), rho (p|p), theta (9]¥), and Theta (O]0).
4.4 "ENAnvixd in PDF strings

With the alphabeta package, you get Greek letters in both, the document body and PDF
metadata generated by hyperref if the input uses Unicode literals or macros. Wrapping
in \ensuregreek ensures the right placement of the accents and breathings (before, not
above capital letters).

4.5 Greek in maths I' = sina/ cos 3
In the main document, Greek in “math” mode should work as usual:

sin «r

cos 3

Greek letters and symbols in math mode, input as macro:®

TI'AOAZII YTV

afByoeCnOLEAUVET posTUGX YW
Ypwfl pe

8There are no math macros for Greek letters wich exist with similar shape in the Latin alphabet.


https://ctan.org/pkg/hyperref

PDF strings do not know math mode. The content of a formula or equation is evaluated
in text mode with non-valid commands discarded (and warnings written to the log). This
works resonably well for simple formulas (but not, e.g., for super-/subscripts). With the
alphabeta package, it works also for Greek letters.

4.6 Greek Unicode characters in math

With 8-bit TeX and greek-inputenc, literal Greek Unicode characters are supported also

in mathematical mode. )
sin «

cosf3’

Greek letters and symbols in math mode, input as Unicode literals:

TAOAZENT YT PV (2
afBydeCnOLrApVET posTUEX YW
Yol oe
This does not work with XeTeX/LuaTeX (unless in 8-bit emulation mode). Here, unicode-
math can be used instead of alphabeta.
The “normal” vs. “variant” shape of letters is used so that the output matches the

Unicode reference glyph (cf. Table ??). This corresponds to the behaviour of unicode-
math.

5 Character Tables

5.1 Greek and Coptic

symbol accent macros named accent macros
"A-E'HTOY Q "TA-E'HTO Y Q
tABTAEZHOIKAMNZO tABTAEZHOIKAMNZEO
OPYTY®X T QIT &R OPYTY®X VU QIT&¢AR!
baBydelndixiuvio bafBydelndixAiuvio
TecoTLeydPwidodd TecoTLe Y dPidodd
BOoorneedTsFFryy BOoorneedTsFFryy
A2AxpOce A2AxpOce


https://ctan.org/pkg/greek-inputenc
https://ctan.org/pkg/unicode-math
https://ctan.org/pkg/unicode-math
https://ctan.org/pkg/unicode-math
https://ctan.org/pkg/unicode-math
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5.2 Greek Extended

symbol accent macros
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Generic LICRs and symbol accent macros. (Check the ToC in the PDF sidebar to see

how PDF strings are handled.)

6 PDF Strings



6.1 Greek and Coptic

6.1.1 "*'A - 'E'H'T'O 'Y 'Q

612t ABTAEZHOIKAMNZEDO
613 TMMPEITY®PX T QIY &eéni
614 5aBydelnVitxApmvio

615 tpcoTLvexdwiddL

6.1.6 YO en?2e T +F Ly
6.1.7T A A xp O c

6.2 Greek Extended

6.21 &&&&&&ad’AAAATAYATATA

622&cc2eé¢é E'EE E'EE
623 ARAARHAF HHHHH H "H "H

6.24 Li1T1TTT T I T I"T°I 1" T

6.25 66666 °0°0"0 0”00

6.26 DOODODODHH XYY Y

627 GOOHOHOHBB N NQQLQ QN
6.28 ALEERALIOOL VL & &b

6.2.9 & & & & &&&& A A "A; A, VA, A, A, A,
6.2.10 A A A A A K A f H, H, "H, “H, "H, "H, "H, "H,
6.211 ¢ @ & O & & & & 0NN, N, "N, T,
6.212 & & & x ddxL A AAA A,

6.213 " " HnBAAE'E'HHH """

6.2.14 YTLtTTITI T I "~

6215 30 L0EEOOTYT YT ' Y'Y P "

6.2.16 & © ¢ & & '00'Q'QQ, "

If this document is compiled with a post 2022 LaTeX and Babel, a test for \MakeUppercase
follows.



6.3 MakeUppercase
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macro text math

\beta B g
\varbeta B @
\betasymbol B %)
\epsilon € €
\varepsilon € €
\epsilonsymbol € €
\phi ¢ ¢
\varphi ¢ %)
\phisymbol ¢ 1)
\kappa % K
\varkappa P ”
\kappasymbol % ”
\pi T T
\varpi T w
\pisymbol T w
\rho e P
\varrho e 0
\rhosymbol e 0
\sigma o} o
\varsigma c S
\finalsigma < S
\theta O 0
\vartheta 0 v
\thetasymbol 9 )
\Theta ) e
\varTheta © e
\Thetasymbol S) @

Table 1: Macros for Greek symbol variants (2= symbol only available with additional
packages). With 8-bit TeX and the normalize-symbols option, the output for
both variants in text mode is the same (8-bit Greek text fonts contain only one
symbol variant).
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