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The unicodefonttable package∗

Frank Mittelbach

Abstract

A package for typesetting font tables for larger fonts, e.g., TrueType or OpenType
Unicode fonts. To produce a one-off table, a standalone version is available as well.
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1 Introduction

When I started to write a new chapter for the third edition of The LATEX Companion
on modern fonts available for different LATEX engines, I was a bit surprised that I
couldn’t find a way to easily typeset tables showing the glyphs available in TrueType
or OpenType fonts. The nfssfont package available with LATEX only supports fonts
from the 8-bit world, but modern fonts that can be used with X ETEX or LuaTEX can
contain thousands of glyphs and having a method to display what is available in them
was important for me.
I therefore set out to write my own little package and what started as an afternoon
exercise ended up being this package, offering plenty of bells and whistles for typesetting
such font tables.
As there can be many glyphs in such fonts a tabular representation of them might run
for several pages, so the package internally uses the longtable package to handle that.
In most cases the glyphs inside the fonts are indexed by their Unicode numbers so it is
natural to display them sorted by their position in the Unicode character set.

∗ This is version v1.0f of the package, dated 2021/10/29; the license is LPPL.
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Unicode is organized in named blocks such as “Basic Latin”, “Latin-1 Supplement”,
etc., typically consisting of 265 characters each.1 It is therefore helpful to use these
block names as subtitles within the table, to more easily find the information one is
looking for.
A common way to represent the number of a single Unicode character is U+ followed by
four (or more) hexadecimal digits. For example, U+0041 represents the letter “A” and
U+20AC the Euro currency symbol “€”. We use this convention by showing a Unicode
range of sixteen characters at the left of each table row, e.g., U+0040 - 004F, followed
by the sixteen glyphs in the range. Thus that particular table row from the “Basic
Latin” block would show something like

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0040 - 004F @ A B C D E F G H I J K L M N O

If a Unicode character has no glyph representation in a given font then this is indicated
by a special symbol (by default a colored hyphen). By default some color is used, but
we’ve grayscaled the output for TUGboat.
In order to easily locate any Unicode character the table shows by default sixteen hex
digits as a column heading. For example, to find Euro currency symbol (U+20AC) one
first finds the right row, which is the range U+20A0 - 20AF, and then the C column in
that row, and the glyph is there (or an indication that the font is missing that glyph;
the line shows that for some of the other slots).

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+20A0 - 20AF - ₡ - - ₤ - ₦ - - ₩ - ₫ € - - -

It can be useful to compare two fonts with each other by filling the table with glyphs
from a secondary font if the primary font is missing them. For example, the next
display shows two rows of Latin Modern Math (black glyphs) and instead of showing a
missing glyph symbol in most slots, we use the glyphs from New Computer Modern
Math, which has a much larger glyph set (normally red glyphs with gray background
but again, grayscaled for TUGboat).

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+2A00 - 2A0F ⨀ ⨁ ⨂ ⨃ ⨄ ⨅ ⨆ ⨇ ⨈ ⨉ ⨊ ⨋ ⨌ ⨍ ⨎ ⨏

U+2A10 - 2A1F ⨐ ⨑ ⨒ ⨓ ⨔ ⨕ ⨖ ⨗ ⨘ ⨙ ⨚ ⨛ ⨜ ⨝ ⨞ ⨟

2 The user interface

The package offers one command to typeset a font table. The appearance of the table
can be customized by specifying key/value pairs.

\displayfonttable * [〈key/value-list〉] {〈font-name〉} [〈font-features〉]

The 〈font-name〉 is the font to be displayed. This and the 〈font-features〉 argument
are passed to fontspec, thus they should follow the conventions of that package for
specifying a font. The 〈key/value-list〉 offers customization possibilities discussed below.
The \displayfonttable* is a variant of the command, intended for use with 8-bit
legacy fonts. It presets some keys, but otherwise behaves identically. The preset values
are:

nostatistics, display-block=none, hex-digits=head, range-end=FF

For details see the next section.

\displayfonttable

1 Some blocks are smaller, while those containing the Asian ideographs are much larger.
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\fonttablesetup {〈key/value-list〉}

Instead of or in addition to specifying key/values to \displayfonttable it is possible
to set them up as defaults. Inside \displayfonttable the defaults are applied first,
so one can still overwrite their values for an individual table.

\fonttablesetup

\fonttableglyphcount

While typesetting a font table the package keeps track of the number of glyphs it finds in
the font. After the table has finished, this value is available in \fonttableglyphcount
and it is, for example, used when statistics are produced. At the start of the next table
it is reset to zero.

\fonttableglyphcount

2.1 Keys and their values

Several of the available keys are booleans accepting true or false. They usually exist
in pairs so that one can specify the desired behavior without needing to provide a value,
e.g., specifying header is equivalent to specifying header=true or noheader=false,
etc. In the lists below the default settings are indicated by an underline.

The first set of keys is concerned with the overall look and feel of the generated table.
header, noheader These keys determine whether a header to the table is produced.
title-format, title-format-cont These keys define what is provided as a header

title or continuation title if the table consists of several pages. They expect code
as their value. This code can contain #1 and #2 to denote the 〈font-name〉 and
〈font-features〉 arguments, respectively.
By default a title using the \caption command is produced; on continuation titles,
the 〈font-features〉 are not shown. This is typeset as a longtable header row,
so you either need to use \multicolumn or a \caption command — otherwise
everything ends up in the first column.

header
noheader
title-format
title-format-cont

These keys handle the inner parts of the table.
display-block The Unicode dataset is organized in named blocks that are typically

128 or 256 characters, though some are noticeably larger and a few are smaller.
With the display-block key it is possible to specify if and how such blocks should
be made visible. The following values are supported:
titles Above each display block that contains glyphs the Unicode title of the

block is displayed.
rules Display blocks are indicated only by a \midrule.
none Display blocks are not indicated at all.

hex-digits To ease reading the table, rows of hex digits are added to it. Where or if
this happens is controlled by this key. Allowed values for it are the following:
block A row of hex digits is placed at the beginning of each Unicode block

containing glyphs in the displayed font.
foot A row is added to the foot of each table page.
head A row is added to the top of each table page.
head+foot A row is added to the top and the foot of each table page.
none All hex digit rows are suppressed.

hex-digits-font The font to use for the hex digits, by default \ttfamily\scriptsize.
color This key determines the color for parts of the table (hex digits and Unicode

ranges). It can be either none or a color specification as understood by the \color
command. The default is blue.

display-block
hex-digits
color

The unicodefonttable package



904 draft: October 29, 2021 18:50 TUGboat, Volume 0 (9999), No. 0

The next set of keys allows altering the statistics that are produced.
statistics, nostatistics These keys determine whether some statistics are listed

at the end of the table.
statistics-font The font used to typeset the statistics; the default is

\normalfont\small.
statistics-format Code (text) to specify what should be typeset in the statistics.

One can use #1 for the 〈font-name〉 and #2 for the glyph count. The material is
typeset on a single line at the end of the table. If several lines are needed you
need to use \parbox or a similar construct.

statistics
nostatistics
statistics-font
statistics-format

Another set of keys deals with customization on the glyph level.
glyph-width All glyphs are typeset in a box with the same width, the default value

is 6pt which is suitable for most 10pt fonts and make the table fit comfortably
into the text width of a typical document.

missing-glyph If a slot in a row doesn’t have a glyph in the font you may still want
display something to indicate this state. By giving the key a value any arbitrary
glyph or material can be typeset. The default is to typeset a - (hyphen) in a
special color.
Rows that contain no glyph whatsoever are not displayed at all. Instead a small
vertical space is added to indicate the one or more rows are omitted.

missing-glyph-font The font used for the missing glyphs (the default value is
\ttfamily\scriptsize).

missing-glyph-color If not specified it uses the value specified with the color key.
If you want a different color, e.g., red, you can use a color value or you can specify
none to use no coloring.

glyph-width
missing-glyph
missing-glyph-font
missing-glyph-color

You can make comparisons between two fonts, which is useful, for example when
dealing with incomplete math fonts and you need to see how well the symbols from
one font blend with the supplementary symbols from another font.
compare-with If given, the value is a 〈comparison-font-name〉 that is used to supply

missing glyphs. This means that if the 〈font-name〉 to be displayed is missing
a glyph in a slot, then the 〈comparison-font-name〉 is checked, and if that font
has the glyph in question, it will be displayed instead of showing a missing glyph
indicator.

compare-color, compare-bgcolor To distinguish real glyphs from missing but sub-
stituted glyphs, they can be colored specially (default red) and/or you can have
their background colored (default is black!10, i.e., a light gray).

statistics-compare-format Code (text) to specify what should be typeset in the
statistics when comparing two fonts. One can use #1 for the 〈font-name〉 and #2
for its glyph count, #3 is the name of the comparison font, #4 its glyph count, #5
for the number of glyphs missing in this font and #6 the number of extra glyphs in
it. This code is used instead of statistics-format when comparisons are made.
The material is typeset on a single line at the end of the table. If several lines are
needed you need to use \parbox or a similar construct.

compare-with
compare-color
compare-bgcolor
statistics-compare-format

Frank Mittelbach
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Finally there are two keys for restricting the display range.
range-start, range-end The full Unicode set of characters is huge and checking

every slot to see if the current font contains a glyph in the slot takes a long time.
If you know that font contains only a certain subset then you can speed up the
table generation considerably by limiting the search (and consequently the output
generation). The range-start specifies where to start with the search (default
0000) and range-end gives the last slot that is tested (default FFFF).
Thus, by default we restrict the display to slots below 10000, because text fonts
seldom contain glyphs in the higher planes. But if you want to see everything of
the font (as far as supported by this package) and are prepared to wait for the
higher planes to be scanned, you can go up to a value of FFFFF.
These keys are also quite useful in combination with the previous compare-with
key, to display only, for example, the Greek letters and see how glyphs from two
fonts blend with each other.

range-start
range-end

2.2 A standalone interactive version

If you want to quickly display a single font, you can run unicodefont.tex through
LuaTEX (or X ETEX). Similar to nfssfont.tex (which is for 8-bit fonts with pdfTEX)
it asks you a few questions and then generates the font table for you. There are fewer
configuration options available, but this workflow saves you writing a document to get
a one-off table.
Most font tables need several runs due to the use of longtable, which has to find the
right width for the columns across several pages. The unicodefont file therefore
remembers your selection from the previous run and asks you if you want to reapply it
to speed up the process.

3 Notes on the table data

If you look at some parts of a Unicode font table you see a number of slots that do not
show a “missing glyph” sign, but nonetheless appear to be empty. For example:

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0020 - 002F  ! " # $ % & ' ( ) * + , - . /
U+0030 - 003F 0 1 2 3 4 5 6 7 8 9 : ; < = > ?
U+0040 - 004F @ A B C D E F G H I J K L M N O
U+0050 - 005F P Q R S T U V W X Y Z [ \ ] ^ _
U+0060 - 006F ` a b c d e f g h i j k l m n o
U+0070 - 007F p q r s t u v w x y z { | } ~ -

U+00A0 - 00AF   ¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬  ® ¯
U+00B0 - 00BF ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿

The reason is that Unicode contains a lot of special spaces or otherwise invisible
characters, e.g., U+0020 is the normal space, U+00A0 is a non-breaking space, U+00AD
is a soft-hyphen (what LATEX users would indicate with \-), and so forth. Especially
the row U+2000-200F in Table 6 looks strange as it appears to be totally empty, but
in fact most of its slots contain spaces of different width.

General Punctuation
U+2000 - 200F                          - -

U+2010 - 201F ‐ - ‒ – — ― ‖ ‗ ‘ ’ ‚ - “ ” „ -

0 1 2 3 4 5 6 7 8 9 A B C D E F

The unicodefonttable package
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U+2020 - 202F † ‡ • - - - … - - - - - - - -  
0 1 2 3 4 5 6 7 8 9 A B C D E F

Another somewhat surprising area is the “Mathematical Alphanumeric Symbols” block
in math fonts, starting at U+1D400. There you see a number of missing characters, the
first two being U+1D455 (math italic small h) and U+1D49D (math script B).

Mathematical Alphanumeric Symbols
U+1D400 - 1D40F 𝐀 𝐁 𝐂 𝐃 𝐄 𝐅 𝐆 𝐇 𝐈 𝐉 𝐊 𝐋 𝐌 𝐍 𝐎 𝐏
U+1D410 - 1D41F 𝐐 𝐑 𝐒 𝐓 𝐔 𝐕 𝐖 𝐗 𝐘 𝐙 𝐚 𝐛 𝐜 𝐝 𝐞 𝐟
U+1D420 - 1D42F 𝐠 𝐡 𝐢 𝐣 𝐤 𝐥 𝐦 𝐧 𝐨 𝐩 𝐪 𝐫 𝐬 𝐭 𝐮 𝐯
U+1D430 - 1D43F 𝐰 𝐱 𝐲 𝐳 𝐴 𝐵 𝐶 𝐷 𝐸 𝐹 𝐺 𝐻 𝐼 𝐽 𝐾 𝐿
U+1D440 - 1D44F 𝑀 𝑁 𝑂 𝑃 𝑄 𝑅 𝑆 𝑇 𝑈 𝑉 𝑊 𝑋 𝑌 𝑍 𝑎 𝑏
U+1D450 - 1D45F 𝑐 𝑑 𝑒 𝑓 𝑔 - 𝑖 𝑗 𝑘 𝑙 𝑚 𝑛 𝑜 𝑝 𝑞 𝑟
U+1D460 - 1D46F 𝑠 𝑡 𝑢 𝑣 𝑤 𝑥 𝑦 𝑧 𝑨 𝑩 𝑪 𝑫 𝑬 𝑭 𝑮 𝑯
U+1D470 - 1D47F 𝑰 𝑱 𝑲 𝑳 𝑴 𝑵 𝑶 𝑷 𝑸 𝑹 𝑺 𝑻 𝑼 𝑽 𝑾 𝑿
U+1D480 - 1D48F 𝒀 𝒁 𝒂 𝒃 𝒄 𝒅 𝒆 𝒇 𝒈 𝒉 𝒊 𝒋 𝒌 𝒍 𝒎 𝒏
U+1D490 - 1D49F 𝒐 𝒑 𝒒 𝒓 𝒔 𝒕 𝒖 𝒗 𝒘 𝒙 𝒚 𝒛 𝒜 - 𝒞 𝒟
U+1D4A0 - 1D4AF - - 𝒢 - - 𝒥 𝒦 - - 𝒩 𝒪 𝒫 𝒬 - 𝒮 𝒯

0 1 2 3 4 5 6 7 8 9 A B C D E F

In this case the reason is not that the font fails to implement the characters, but that
these characters have already been defined in earlier revisions of the Unicode standard
in the lower Unicode plane. For example, the “h” is the Planck constant U+210E and
U+212C is the script capital B, etc. The Unicode Consortium decided not to encode
the same character twice, hence the apparent holes.

4 Examples

In this section we show the results of a few calls to \displayfonttable. The tables
are a bit easier to navigate if they use color in some places, but for TUGboat this is
not practical, so we use black and gray.

4.1 Computer Modern Sans — 7-bit font

Our first example is the original Computer Modern Sans, with character codes ≤ 127.
Command used:
\displayfonttable*[color=none, range-end=7F]{cmss10}

Table 1: cmss10

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0000 - 000F Γ ∆ Θ Λ Ξ Π Σ Υ Φ Ψ Ω ff fi fl ffi ffl
U+0010 - 001F ı  ` ´ ˇ ˘ ¯ ˚ ¸ ß æ œ ø Æ Œ Ø
U+0020 - 002F  ! ” # $ % & ’ ( ) * + , - . /
U+0030 - 003F 0 1 2 3 4 5 6 7 8 9 : ; ¡ = ¿ ?
U+0040 - 004F @ A B C D E F G H I J K L M N O
U+0050 - 005F P Q R S T U V W X Y Z [ “ ] ˆ ˙
U+0060 - 006F ‘ a b c d e f g h i j k l m n o
U+0070 - 007F p q r s t u v w x y z – — ˝ ˜ ¨

Frank Mittelbach
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4.2 TEX Gyre Heros — 8-bit font

This example shows the TEX Gyre Heros 8-bit font, in the T1 encoding, with character
codes ≤ 255. Command used:
\displayfonttable*[color=none]{ec-qhvr}

Table 2: ec-qhvr

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0000 - 000F ` ´ ˆ ˜ ¨ ˝ ˚ ˇ ˘ ¯ ˙ ¸ ˛ ‚ ‹ ›
U+0010 - 001F “ ” „ « » – — � � ı  ff fi fl ffi ffl
U+0020 - 002F ␣ ! " # $ % & ’ ( ) * + , - . /
U+0030 - 003F 0 1 2 3 4 5 6 7 8 9 : ; < = > ?
U+0040 - 004F @ A B C D E F G H I J K L M N O
U+0050 - 005F P Q R S T U V W X Y Z [ \ ] ^ _
U+0060 - 006F ‘ a b c d e f g h i j k l m n o
U+0070 - 007F p q r s t u v w x y z { | } ~ -
U+0080 - 008F Ă Ą Ć Č Ď Ě Ę Ğ Ĺ Ľ Ł Ń Ň Ŋ Ő Ŕ
U+0090 - 009F Ř Ś Š Ş Ť Ţ Ű Ů Ÿ Ź Ž Ż Ĳ İ đ §
U+00A0 - 00AF ă ą ć č ď ě ę ğ ĺ ľ ł ń ň ŋ ő ŕ
U+00B0 - 00BF ř ś š ş ť ţ ű ů ÿ ź ž ż ĳ ¡ ¿ £
U+00C0 - 00CF À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï
U+00D0 - 00DF Ð Ñ Ò Ó Ô Õ Ö Œ Ø Ù Ú Û Ü Ý Þ ß
U+00E0 - 00EF à á â ã ä å æ ç è é ê ë ì í î ï
U+00F0 - 00FF ð ñ ò ó ô õ ö œ ø ù ú û ü ý þ ß

4.3 Latin Modern Math — 8-bit fonts

The traditional Latin Modern Math Italic, Symbol and Extension fonts. The symbol
font (lmsy10) has two characters added to the Computer Modern symbol repertoire,
seen in the last row of the table. Commands used:
\displayfonttable*[color=none]{lmmi10}
\displayfonttable*[color=none]{lmsy10}
\displayfonttable*[color=none]{lmex10}

Table 3: lmmi10

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0000 - 000F Γ ∆ Θ Λ Ξ Π Σ Υ Φ Ψ Ω α β γ δ ε
U+0010 - 001F ζ η θ ι κ λ µ ν ξ π ρ σ τ υ φ χ
U+0020 - 002F ψ ω ε ϑ $ % ς ϕ ↼ ↽ ⇀ ⇁ ↪ ↩ . /
U+0030 - 003F 0 1 2 3 4 5 6 7 8 9 . , < / > ?
U+0040 - 004F ∂ A B C D E F G H I J K L M N O
U+0050 - 005F P Q R S T U V W X Y Z [ \ ] ^ _
U+0060 - 006F ` a b c d e f g h i j k l m n o
U+0070 - 007F p q r s t u v w x y z ı  ℘ ~ �

Table 4: lmsy10

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0000 - 000F − · × ∗ ÷ � ± ∓ ⊕ 	 ⊗ � � © ◦ •
U+0010 - 001F � ≡ ⊆ ⊇ ≤ ≥ � � ∼ ≈ ⊂ ⊃ � � ≺ �
U+0020 - 002F ← → ↑ ↓ ↔ ↗ ↘ ' ⇐ ⇒ ⇑ ⇓ ⇔ ↖ ↙ ∝

The unicodefonttable package
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Table 4: lmsy10 cont.

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0030 - 003F ′ ∞ ∈ 3 4 5 6 7 ∀ ∃ ¬ ∅ < = > ⊥
U+0040 - 004F ℵ A B C D E F G H I J K L M N O
U+0050 - 005F P Q R S T U V W X Y Z ∪ ∩ ] ∧ ∨
U+0060 - 006F ` a b c d e { } 〈 〉 | ‖ l m \ o
U+0070 - 007F √ q ∇ ∫ t u v w § † ‡ ¶ ♣ ♦ ♥ ♠

U+00A0 - 00AF - - - - - - - - - - - - ¬ ­ - -

Table 5: lmex10

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+0000 - 000F ( ) [ ] ⌊ ⌋ ⌈ ⌉ { } 〈 〉 ∣ ∥ / ∖
U+0010 - 001F ( ) ( ) [ ] ⌊ ⌋ ⌈ ⌉ { } 〈 〉 / ∖
U+0020 - 002F ( ) [ ] ⌊ ⌋ ⌈ ⌉ { } 〈 〉 / ∖ / ∖
U+0030 - 003F                
U+0040 - 004F     〈 〉 ⊔ ⊔ ∮ ∮ ⊙ ⊙ ⊕ ⊕ ⊗ ⊗
U+0050 - 005F ∑ ∏ ∫ ⋃ ⋂ ⊎ ∧ ∨ ∑ ∏ ∫ ⋃ ⋂ ⊎ ∧ ∨
U+0060 - 006F ∐ ∐ ̂ ̂ ̂ ˜ ˜ ˜ [ ] ⌊ ⌋ ⌈ ⌉ { }
U+0070 - 007F √ √ √ √ √ √ √ w x y ︷ ︷ ︸ ︸ ~ �

4.4 Latin Modern Math compared to New Computer Modern Math

This example shows the extra symbols available in New Computer Modern Math
in comparison to Latin Modern Math as the base font. We use the following setup
(including settings for the grayscaled TUGboat output, as an example of color overrides):
\displayfonttable[hex-digits=head+foot, range-end=1FFFF,

compare-with=New Computer Modern Math,
title-format=\caption{Latin Modern Math compared to

New Computer Modern Math},
title-format-cont=\caption{LM Math vs.\ NewCM Math,

\emph{cont.}},
compare-color=black, compare-bgcolor=black!5,
missing-glyph-color=black!50, color=black!75]

{Latin Modern Math}

That is, glyphs only in NewCM are shown with a light gray background.
We also extended the range to cover U+10000 to U+1FFFF in order to include the
Unicode Math alphabets.

Frank Mittelbach
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Table 6: Latin Modern Math compared to New Computer Modern Math

0 1 2 3 4 5 6 7 8 9 A B C D E F

Basic Latin
U+0020 - 002F  ! " # $ % & ' ( ) * + , - . /
U+0030 - 003F 0 1 2 3 4 5 6 7 8 9 : ; < = > ?
U+0040 - 004F @ A B C D E F G H I J K L M N O
U+0050 - 005F P Q R S T U V W X Y Z [ \ ] ^ _
U+0060 - 006F ` a b c d e f g h i j k l m n o
U+0070 - 007F p q r s t u v w x y z { | } ~ �

Latin-1 Supplement
U+00A0 - 00AF   ¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬  ® ¯
U+00B0 - 00BF ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿
U+00C0 - 00CF À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï
U+00D0 - 00DF Ð Ñ Ò Ó Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß
U+00E0 - 00EF à á â ã ä å æ ç è é ê ë ì í î ï
U+00F0 - 00FF ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ

Latin Extended-A

U+0100 - 010F Ā ā Ă ă Ą ą Ć ć Ĉ ĉ Ċ ċ Č č Ď ď
U+0110 - 011F Đ đ Ē ē Ĕ ĕ Ė ė Ę ę Ě ě Ĝ ĝ Ğ ğ

U+0120 - 012F Ġ ġ Ģ ģ Ĥ ĥ Ħ ħ Ĩ ĩ Ī ī Ĭ ĭ Į į

U+0130 - 013F İ ı IJ ij Ĵ ĵ Ķ ķ ĸ Ĺ ĺ Ļ ļ Ľ ľ Ŀ

U+0140 - 014F ŀ Ł ł Ń ń Ņ ņ Ň ň ŉ Ŋ ŋ Ō ō Ŏ ŏ
U+0150 - 015F Ő ő Œ œ Ŕ ŕ Ŗ ŗ Ř ř Ś ś Ŝ ŝ Ş ş
U+0160 - 016F Š š Ţ ţ Ť ť Ŧ ŧ Ũ ũ Ū ū Ŭ ŭ Ů ů
U+0170 - 017F Ű ű Ų ų Ŵ ŵ Ŷ ŷ Ÿ Ź ź Ż ż Ž ž ſ

Latin Extended-B
U+0180 - 018F ƀ - - - - - - - - - - - - - - -

U+01A0 - 01AF Ơ ơ - - - - - - - - - - - - - Ư
U+01B0 - 01BF ư - - - - Ƶ - - - - - - - - - -

U+0210 - 021F - - - - - - - - Ș ș Ț ț - - - -

U+0230 - 023F - - - - - - - ȷ - - - - - - - -

Spacing Modifier Letters
U+02C0 - 02CF - - - - - - ˆ ˇ - - - - - - - -

U+02D0 - 02DF - - - - - - - - ˘ ˙ ˚ ˛ ˜ ˝ - -

Combining Diacritical Marks
U+0300 - 030F ̀ ́ ̂ ̃ ̄ ̅ ̆ ̇ ̈ ̉ ̊ ̋ ̌ - - ̏
U+0310 - 031F ̐ ̑ ̒ - - ̕ - - - - ̚ - - - - -

U+0320 - 032F - - - ̣ - - ̦ - - - - - ̬ ̭ ̮ ̯
U+0330 - 033F ̰ ̱ ̲ ̳ - - - - ̸ - - - - - - ̿
U+0340 - 034F - - - - - - - - - - - - - ͍ - -

0 1 2 3 4 5 6 7 8 9 A B C D E F
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Table 6: LM Math vs. NewCM Math, cont.

0 1 2 3 4 5 6 7 8 9 A B C D E F

Greek and Coptic
U+0390 - 039F - Α Β Γ Δ Ε Ζ Η Θ Ι Κ Λ Μ Ν Ξ Ο
U+03A0 - 03AF Π Ρ - Σ Τ Υ Φ Χ Ψ Ω - - - - - -

U+03B0 - 03BF - α β γ δ ε ζ η θ ι κ λ μ ν ξ ο
U+03C0 - 03CF π ρ ς σ τ υ φ χ ψ ω - - - - - -

U+03D0 - 03DF - ϑ - - - ϕ ϖ - - - - - Ϝ ϝ - -

U+03F0 - 03FF ϰ ϱ - - ϴ ϵ ϶ - - - - - - - - -

Latin Extended Additional
U+1EA0 - 1EAF Ạ ạ Ả ả Ấ ấ Ầ ầ Ẩ ẩ Ẫ ẫ Ậ ậ Ắ ắ
U+1EB0 - 1EBF Ằ ằ Ẳ ẳ Ẵ ẵ Ặ ặ Ẹ ẹ Ẻ ẻ Ẽ ẽ Ế ế
U+1EC0 - 1ECF Ề ề Ể ể Ễ ễ Ệ ệ Ỉ ỉ Ị ị Ọ ọ Ỏ ỏ
U+1ED0 - 1EDF Ố ố Ồ ồ Ổ ổ Ỗ ỗ Ộ ộ Ớ ớ Ờ ờ Ở ở
U+1EE0 - 1EEF Ỡ ỡ Ợ ợ Ụ ụ Ủ ủ Ứ ứ Ừ ừ Ử ử Ữ ữ
U+1EF0 - 1EFF Ự ự Ỳ ỳ Ỵ ỵ Ỷ ỷ Ỹ ỹ - - - - - -

General Punctuation
U+2000 - 200F                          - -

U+2010 - 201F ‐ ‑ ‒ – — ― ‖ ‗ ‘ ’ ‚ ‛ “ ” „ ‟
U+2020 - 202F † ‡ • ‣ ․ ‥ … ‧ - - - - - - -  
U+2030 - 203F ‰ ‱ ′ ″ ‴ ‵ ‶ ‷ ‸ ‹ › ※ ‼ ‽ ‾ ‿
U+2040 - 204F ⁀ ⁁ ⁂ ⁃ ⁄ ⁅ ⁆ ⁇ ⁈ ⁉ ⁊ ⁋ ⁌ ⁍ ⁎ ⁏
U+2050 - 205F ⁐ ⁑ ⁒ ⁓ ⁔ ⁕ ⁖ ⁗ ⁘ ⁙ ⁚ ⁛ ⁜ ⁝ ⁞  
U+2060 - 206F      - - - - - - - - - - -

Currency Symbols
U+20A0 - 20AF - ₡ - - - - - - - - - - € - - -

Combining Diacritical Marks for Symbols
U+20D0 - 20DF ⃐ ⃑ ⃒ ⃓ ⃔ ⃕ ⃖ ⃗ ⃘ - - ⃛ ⃜ ⃝ ⃞ ⃟
U+20E0 - 20EF - ⃡ - - ⃤ ⃥ ⃦ ⃧ ⃨ ⃩ ⃪ ⃫ ⃬ ⃭ ⃮ ⃯
U+20F0 - 20FF ⃰ - - - - - - - - - - - - - - -

Letterlike Symbols
U+2100 - 210F ℀ ℁ ℂ ℃ ℄ ℅ ℆ ℇ ℈ ℉ ℊ ℋ ℌ ℍ ℎ ℏ
U+2110 - 211F ℐ ℑ ℒ ℓ ℔ ℕ № ℗ ℘ ℙ ℚ ℛ ℜ ℝ ℞ ℟
U+2120 - 212F ℠ ℡ ™ ℣ ℤ ℥ Ω ℧ ℨ ℩ K Å ℬ ℭ ℮ ℯ
U+2130 - 213F ℰ ℱ Ⅎ ℳ ℴ ℵ ℶ ℷ ℸ ℹ ℺ ℻ ℼ ℽ ℾ ℿ
U+2140 - 214F ⅀ ⅁ ⅂ ⅃ ⅄ ⅅ ⅆ ⅇ ⅈ ⅉ ⅊ ⅋ ⅌ ⅍ ⅎ ⅏

Arrows
U+2190 - 219F ← ↑ → ↓ ↔ ↕ ↖ ↗ ↘ ↙ ↚ ↛ ↜ ↝ ↞ ↟
U+21A0 - 21AF ↠ ↡ ↢ ↣ ↤ ↥ ↦ ↧ ↨ ↩ ↪ ↫ ↬ ↭ ↮ ↯
U+21B0 - 21BF ↰ ↱ ↲ ↳ ↴ ↵ ↶ ↷ ↸ ↹ ↺ ↻ ↼ ↽ ↾ ↿
U+21C0 - 21CF ⇀ ⇁ ⇂ ⇃ ⇄ ⇅ ⇆ ⇇ ⇈ ⇉ ⇊ ⇋ ⇌ ⇍ ⇎ ⇏

0 1 2 3 4 5 6 7 8 9 A B C D E F

Frank Mittelbach



TUGboat, Volume 0 (9999), No. 0 draft: October 29, 2021 18:50 911

Table 6: LM Math vs. NewCM Math, cont.

0 1 2 3 4 5 6 7 8 9 A B C D E F

U+21D0 - 21DF ⇐ ⇑ ⇒ ⇓ ⇔ ⇕ ⇖ ⇗ ⇘ ⇙ ⇚ ⇛ ⇜ ⇝ ⇞ ⇟
U+21E0 - 21EF ⇠ ⇡ ⇢ ⇣ ⇤ ⇥ ⇦ ⇧ ⇨ ⇩ ⇪ ⇫ ⇬ ⇭ ⇮ ⇯
U+21F0 - 21FF ⇰ ⇱ ⇲ ⇳ ⇴ ⇵ ⇶ ⇷ ⇸ ⇹ ⇺ ⇻ ⇼ ⇽ ⇾ ⇿

Mathematical Operators
U+2200 - 220F ∀ ∁ ∂ ∃ ∄ ∅ ∆ ∇ ∈ ∉ ∊ ∋ ∌ ∍ ∎ ∏
U+2210 - 221F ∐ ∑ − ∓ ∔ ∕ ∖ ∗ ∘ ∙ √ ∛ ∜ ∝ ∞ ∟

U+2220 - 222F ∠ ∡ ∢ ∣ ∤ ∥ ∦ ∧ ∨ ∩ ∪ ∫ ∬ ∭ ∮ ∯
U+2230 - 223F ∰ ∱ ∲ ∳ ∴ ∵ ∶ ∷ ∸ ∹ ∺ ∻ ∼ ∽ ∾ ∿
U+2240 - 224F ≀ ≁ ≂ ≃ ≄ ≅ ≆ ≇ ≈ ≉ ≊ ≋ ≌ ≍ ≎ ≏
U+2250 - 225F ≐ ≑ ≒ ≓ ≔ ≕ ≖ ≗ ≘ ≙ ≚ ≛ ≜ ≝ ≞ ≟
U+2260 - 226F ≠ ≡ ≢ ≣ ≤ ≥ ≦ ≧ ≨ ≩ ≪ ≫ ≬ ≭ ≮ ≯
U+2270 - 227F ≰ ≱ ≲ ≳ ≴ ≵ ≶ ≷ ≸ ≹ ≺ ≻ ≼ ≽ ≾ ≿
U+2280 - 228F ⊀ ⊁ ⊂ ⊃ ⊄ ⊅ ⊆ ⊇ ⊈ ⊉ ⊊ ⊋ ⊌ ⊍ ⊎ ⊏
U+2290 - 229F ⊐ ⊑ ⊒ ⊓ ⊔ ⊕ ⊖ ⊗ ⊘ ⊙ ⊚ ⊛ ⊜ ⊝ ⊞ ⊟
U+22A0 - 22AF ⊠ ⊡ ⊢ ⊣ ⊤ ⊥ ⊦ ⊧ ⊨ ⊩ ⊪ ⊫ ⊬ ⊭ ⊮ ⊯
U+22B0 - 22BF ⊰ ⊱ ⊲ ⊳ ⊴ ⊵ ⊶ ⊷ ⊸ ⊹ ⊺ ⊻ ⊼ ⊽ ⊾ ⊿
U+22C0 - 22CF ⋀ ⋁ ⋂ ⋃ ⋄ ⋅ ⋆ ⋇ ⋈ ⋉ ⋊ ⋋ ⋌ ⋍ ⋎ ⋏
U+22D0 - 22DF ⋐ ⋑ ⋒ ⋓ ⋔ ⋕ ⋖ ⋗ ⋘ ⋙ ⋚ ⋛ ⋜ ⋝ ⋞ ⋟
U+22E0 - 22EF ⋠ ⋡ ⋢ ⋣ ⋤ ⋥ ⋦ ⋧ ⋨ ⋩ ⋪ ⋫ ⋬ ⋭ ⋮ ⋯
U+22F0 - 22FF ⋰ ⋱ ⋲ ⋳ ⋴ ⋵ ⋶ ⋷ ⋸ ⋹ ⋺ ⋻ ⋼ ⋽ ⋾ ⋿

Miscellaneous Technical
U+2300 - 230F ⌀ ⌁ ⌂ ⌃ ⌄ ⌅ ⌆ ⌇ ⌈ ⌉ ⌊ ⌋ ⌌ ⌍ ⌎ ⌏
U+2310 - 231F ⌐ ⌑ ⌒ ⌓ ⌔ ⌕ ⌖ ⌗ ⌘ ⌙ ⌚ ⌛ ⌜ ⌝ ⌞ ⌟

U+2320 - 232F ⌠ ⌡ ⌢ ⌣ ⌤ ⌥ ⌦ ⌧ ⌨ 〈 〉 ⌫ ⌬ ⌭ ⌮ ⌯
U+2330 - 233F ⌰ ⌱ ⌲ ⌳ ⌴ ⌵ ⌶ ⌷ ⌸ ⌹ ⌺ ⌻ ⌼ ⌽ ⌾ ⌿
U+2340 - 234F ⍀ ⍁ ⍂ ⍃ ⍄ ⍅ ⍆ ⍇ ⍈ ⍉ ⍊ ⍋ ⍌ ⍍ ⍎ ⍏
U+2350 - 235F ⍐ ⍑ ⍒ ⍓ ⍔ ⍕ ⍖ ⍗ ⍘ ⍙ ⍚ ⍛ ⍜ ⍝ ⍞ ⍟
U+2360 - 236F ⍠ ⍡ ⍢ ⍣ ⍤ ⍥ ⍦ ⍧ ⍨ ⍩ ⍪ ⍫ ⍬ ⍭ ⍮ ⍯
U+2370 - 237F ⍰ ⍱ ⍲ ⍳ ⍴ ⍵ ⍶ ⍷ ⍸ ⍹ ⍺ ⍻ ⍼ ⍽ ⍾ ⍿
U+2380 - 238F ⎀ ⎁ ⎂ ⎃ ⎄ ⎅ ⎆ ⎇ ⎈ ⎉ ⎊ ⎋ ⎌ ⎍ ⎎ ⎏

U+2390 - 239F ⎐ ⎑ ⎒ ⎓ ⎔ ⎕ ⎖ ⎗ ⎘ ⎙ ⎚ ⎛ ⎜ ⎝ ⎞ ⎟

U+23A0 - 23AF ⎠ ⎡ ⎢ ⎣ ⎤ ⎥ ⎦ ⎧ ⎨ ⎩ ⎪ ⎫ ⎬ ⎭ ⎮ ⎯

U+23B0 - 23BF ⎰ ⎱ ⎲ ⎳ ⎴ ⎵ ⎶ ⎷ ⎸ ⎹ ⎺ ⎻ ⎼ ⎽ ⎾ ⎿

U+23C0 - 23CF ⏀ ⏁ ⏂ ⏃ ⏄ ⏅ ⏆ ⏇ ⏈ ⏉ ⏊ ⏋ ⏌ ⏍ ⏎ ⏏
U+23D0 - 23DF ⏐ ⏑ ⏒ ⏓ ⏔ ⏕ ⏖ ⏗ ⏘ ⏙ ⏚ ⏛ ⏜ ⏝ ⏞ ⏟
U+23E0 - 23EF ⏠ ⏡ ⏢ ⏣ ⏤ ⏥ ⏦ ⏧ ⏨ ⏩ ⏪ ⏫ ⏬ ⏭ ⏮ ⏯
U+23F0 - 23FF ⏰ ⏱ ⏲ ⏳ ⏴ ⏵ ⏶ ⏷ ⏸ ⏹ ⏺ ⏻ ⏼ ⏽ ⏾ ⏿

Control Pictures
U+2420 - 242F - - ␢ ␣ - - - - - - - - - - - -
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Table 6: LM Math vs. NewCM Math, cont.

0 1 2 3 4 5 6 7 8 9 A B C D E F

Box Drawing
U+2500 - 250F ─ ━ │ ┃ ┄ ┅ ┆ ┇ ┈ ┉ ┊ ┋ ┌ ┍ ┎ ┏
U+2510 - 251F ┐ ┑ ┒ ┓ └ ┕ ┖ ┗ ┘ ┙ ┚ ┛ ├ ┝ ┞ ┟
U+2520 - 252F ┠ ┡ ┢ ┣ ┤ ┥ ┦ ┧ ┨ ┩ ┪ ┫ ┬ ┭ ┮ ┯
U+2530 - 253F ┰ ┱ ┲ ┳ ┴ ┵ ┶ ┷ ┸ ┹ ┺ ┻ ┼ ┽ ┾ ┿
U+2540 - 254F ╀ ╁ ╂ ╃ ╄ ╅ ╆ ╇ ╈ ╉ ╊ ╋ ╌ ╍ ╎ ╏
U+2550 - 255F ═ ║ ╒ ╓ ╔ ╕ ╖ ╗ ╘ ╙ ╚ ╛ ╜ ╝ ╞ ╟
U+2560 - 256F ╠ ╡ ╢ ╣ ╤ ╥ ╦ ╧ ╨ ╩ ╪ ╫ ╬ ╭ ╮ ╯
U+2570 - 257F ╰ ╱ ╲ ╳ ╴ ╵ ╶ ╷ ╸ ╹ ╺ ╻ ╼ ╽ ╾ ╿

Block Elements
U+2580 - 258F ▀ ▁ ▂ ▃ ▄ ▅ ▆ ▇ █ ▉ ▊ ▋ ▌ ▍ ▎ ▏
U+2590 - 259F ▐ ░ ▒ ▓ ▔ ▕ ▖ ▗ ▘ ▙ ▚ ▛ ▜ ▝ ▞ ▟

Geometric Shapes
U+25A0 - 25AF ■ □ ▢ ▣ ▤ ▥ ▦ ▧ ▨ ▩ ▪ ▫ ▬ ▭ ▮ ▯
U+25B0 - 25BF ▰ ▱ ▲ △ ▴ ▵ ▶ ▷ ▸ ▹ ► ▻ ▼ ▽ ▾ ▿
U+25C0 - 25CF ◀ ◁ ◂ ◃ ◄ ◅ ◆ ◇ ◈ ◉ ◊ ○ ◌ ◍ ◎ ●
U+25D0 - 25DF ◐ ◑ ◒ ◓ ◔ ◕ ◖ ◗ ◘ ◙ ◚ ◛ ◜ ◝ ◞ ◟
U+25E0 - 25EF ◠ ◡ ◢ ◣ ◤ ◥ ◦ ◧ ◨ ◩ ◪ ◫ ◬ ◭ ◮ ◯
U+25F0 - 25FF ◰ ◱ ◲ ◳ ◴ ◵ ◶ ◷ ◸ ◹ ◺ ◻ ◼ ◽ ◾ ◿

Miscellaneous Shapes
U+2600 - 260F ☀ - - - - ★ ☆ - - ☉ - - - - - -

U+2620 - 262F - ☡ - - - - - - - - - - - - - -

U+2630 - 263F - - - - - - - - - ☹ ☺ ☻ ☼ ☽ ☾ -

U+2640 - 264F ♀ - ♂ - - - - - - - - - - - - -

U+2660 - 266F ♠ ♡ ♢ ♣ ♤ ♥ ♦ ♧ - ♩ ♪ ♫ - ♭ ♮ ♯
U+2670 - 267F - - - - - - - - - - - - - - ♾ -

U+2680 - 268F ⚀ ⚁ ⚂ ⚃ ⚄ ⚅ ⚆ ⚇ ⚈ ⚉ - - - - - -

U+26A0 - 26AF - - - - - ⚥ - - - - ⚪ ⚫ ⚬ ⚭ ⚮ -

U+26B0 - 26BF - - ⚲ - - - - - - - - - - - - -

Dingbats
U+2710 - 271F - - - ✓ - - - - - - - - - - - -

U+2720 - 272F ✠ - - - - - - - - - ✪ - - - - -

U+2730 - 273F - - - - - - ✶ - - - - - - ✽ - -

U+2750 - 275F - - - - - - - - - - ❚ - - - - -

U+2770 - 277F - - ❲ ❳ - - - - - - - - - - - -

U+2790 - 279F - - - - - - - - - - - ➛ - - - -

U+27A0 - 27AF - ➡ - - - - - - - - - - - - - -
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Table 6: LM Math vs. NewCM Math, cont.

0 1 2 3 4 5 6 7 8 9 A B C D E F

Miscellaneous Mathematical Symbols-A
U+27C0 - 27CF ⟀ ⟁ ⟂ ⟃ ⟄ ⟅ ⟆ ⟇ ⟈ ⟉ ⟊ ⟋ ⟌ ⟍ ⟎ ⟏
U+27D0 - 27DF ⟐ ⟑ ⟒ ⟓ ⟔ ⟕ ⟖ ⟗ ⟘ ⟙ ⟚ ⟛ ⟜ ⟝ ⟞ ⟟
U+27E0 - 27EF ⟠ ⟡ ⟢ ⟣ ⟤ ⟥ ⟦ ⟧ ⟨ ⟩ ⟪ ⟫ ⟬ ⟭ ⟮ ⟯

Supplemental Arrows-A
U+27F0 - 27FF ⟰ ⟱ ⟲ ⟳ ⟴ ⟵ ⟶ ⟷ ⟸ ⟹ ⟺ ⟻ ⟼ ⟽ ⟾ ⟿

Supplemental Arrows-B
U+2900 - 290F ⤀ ⤁ ⤂ ⤃ ⤄ ⤅ ⤆ ⤇ ⤈ ⤉ ⤊ ⤋ ⤌ ⤍ ⤎ ⤏
U+2910 - 291F ⤐ ⤑ ⤒ ⤓ ⤔ ⤕ ⤖ ⤗ ⤘ ⤙ ⤚ ⤛ ⤜ ⤝ ⤞ ⤟
U+2920 - 292F ⤠ ⤡ ⤢ ⤣ ⤤ ⤥ ⤦ ⤧ ⤨ ⤩ ⤪ ⤫ ⤬ ⤭ ⤮ ⤯
U+2930 - 293F ⤰ ⤱ ⤲ ⤳ ⤴ ⤵ ⤶ ⤷ ⤸ ⤹ ⤺ ⤻ ⤼ ⤽ ⤾ ⤿
U+2940 - 294F ⥀ ⥁ ⥂ ⥃ ⥄ ⥅ ⥆ ⥇ ⥈ ⥉ ⥊ ⥋ ⥌ ⥍ ⥎ ⥏

U+2950 - 295F ⥐ ⥑ ⥒ ⥓ ⥔ ⥕ ⥖ ⥗ ⥘ ⥙ ⥚ ⥛ ⥜ ⥝ ⥞ ⥟
U+2960 - 296F ⥠ ⥡ ⥢ ⥣ ⥤ ⥥ ⥦ ⥧ ⥨ ⥩ ⥪ ⥫ ⥬ ⥭ ⥮ ⥯
U+2970 - 297F ⥰ ⥱ ⥲ ⥳ ⥴ ⥵ ⥶ ⥷ ⥸ ⥹ ⥺ ⥻ ⥼ ⥽ ⥾ ⥿

Miscellaneous Mathematical Symbols-B
U+2980 - 298F ⦀ ⦁ ⦂ ⦃ ⦄ ⦅ ⦆ ⦇ ⦈ ⦉ ⦊ ⦋ ⦌ ⦍ ⦎ ⦏

U+2990 - 299F ⦐ ⦑ ⦒ ⦓ ⦔ ⦕ ⦖ ⦗ ⦘ ⦙ ⦚ ⦛ ⦜ ⦝ ⦞ ⦟
U+29A0 - 29AF ⦠ ⦡ ⦢ ⦣ ⦤ ⦥ ⦦ ⦧ ⦨ ⦩ ⦪ ⦫ ⦬ ⦭ ⦮ ⦯
U+29B0 - 29BF ⦰ ⦱ ⦲ ⦳ ⦴ ⦵ ⦶ ⦷ ⦸ ⦹ ⦺ ⦻ ⦼ ⦽ ⦾ ⦿
U+29C0 - 29CF ⧀ ⧁ ⧂ ⧃ ⧄ ⧅ ⧆ ⧇ ⧈ ⧉ ⧊ ⧋ ⧌ ⧍ ⧎ ⧏

U+29D0 - 29DF ⧐ ⧑ ⧒ ⧓ ⧔ ⧕ ⧖ ⧗ ⧘ ⧙ ⧚ ⧛ ⧜ ⧝ ⧞ ⧟
U+29E0 - 29EF ⧠ ⧡ ⧢ ⧣ ⧤ ⧥ ⧦ ⧧ ⧨ ⧩ ⧪ ⧫ ⧬ ⧭ ⧮ ⧯
U+29F0 - 29FF ⧰ ⧱ ⧲ ⧳ ⧴ ⧵ ⧶ ⧷ ⧸ ⧹ ⧺ ⧻ ⧼ ⧽ ⧾ ⧿

Supplemental Mathematical Operators
U+2A00 - 2A0F ⨀ ⨁ ⨂ ⨃ ⨄ ⨅ ⨆ ⨇ ⨈ ⨉ ⨊ ⨋ ⨌ ⨍ ⨎ ⨏

U+2A10 - 2A1F ⨐ ⨑ ⨒ ⨓ ⨔ ⨕ ⨖ ⨗ ⨘ ⨙ ⨚ ⨛ ⨜ ⨝ ⨞ ⨟

U+2A20 - 2A2F ⨠ ⨡ ⨢ ⨣ ⨤ ⨥ ⨦ ⨧ ⨨ ⨩ ⨪ ⨫ ⨬ ⨭ ⨮ ⨯
U+2A30 - 2A3F ⨰ ⨱ ⨲ ⨳ ⨴ ⨵ ⨶ ⨷ ⨸ ⨹ ⨺ ⨻ ⨼ ⨽ ⨾ ⨿
U+2A40 - 2A4F ⩀ ⩁ ⩂ ⩃ ⩄ ⩅ ⩆ ⩇ ⩈ ⩉ ⩊ ⩋ ⩌ ⩍ ⩎ ⩏
U+2A50 - 2A5F ⩐ ⩑ ⩒ ⩓ ⩔ ⩕ ⩖ ⩗ ⩘ ⩙ ⩚ ⩛ ⩜ ⩝ ⩞ ⩟
U+2A60 - 2A6F ⩠ ⩡ ⩢ ⩣ ⩤ ⩥ ⩦ ⩧ ⩨ ⩩ ⩪ ⩫ ⩬ ⩭ ⩮ ⩯
U+2A70 - 2A7F ⩰ ⩱ ⩲ ⩳ ⩴ ⩵ ⩶ ⩷ ⩸ ⩹ ⩺ ⩻ ⩼ ⩽ ⩾ ⩿
U+2A80 - 2A8F ⪀ ⪁ ⪂ ⪃ ⪄ ⪅ ⪆ ⪇ ⪈ ⪉ ⪊ ⪋ ⪌ ⪍ ⪎ ⪏

U+2A90 - 2A9F ⪐ ⪑ ⪒ ⪓ ⪔ ⪕ ⪖ ⪗ ⪘ ⪙ ⪚ ⪛ ⪜ ⪝ ⪞ ⪟

U+2AA0 - 2AAF ⪠ ⪡ ⪢ ⪣ ⪤ ⪥ ⪦ ⪧ ⪨ ⪩ ⪪ ⪫ ⪬ ⪭ ⪮ ⪯
0 1 2 3 4 5 6 7 8 9 A B C D E F
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Table 6: LM Math vs. NewCM Math, cont.
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U+2AB0 - 2ABF ⪰ ⪱ ⪲ ⪳ ⪴ ⪵ ⪶ ⪷ ⪸ ⪹ ⪺ ⪻ ⪼ ⪽ ⪾ ⪿
U+2AC0 - 2ACF ⫀ ⫁ ⫂ ⫃ ⫄ ⫅ ⫆ ⫇ ⫈ ⫉ ⫊ ⫋ ⫌ ⫍ ⫎ ⫏
U+2AD0 - 2ADF ⫐ ⫑ ⫒ ⫓ ⫔ ⫕ ⫖ ⫗ ⫘ ⫙ ⫚ ⫛ ⫝̸ ⫝ ⫞ ⫟
U+2AE0 - 2AEF ⫠ ⫡ ⫢ ⫣ ⫤ ⫥ ⫦ ⫧ ⫨ ⫩ ⫪ ⫫ ⫬ ⫭ ⫮ ⫯

U+2AF0 - 2AFF ⫰ ⫱ ⫲ ⫳ ⫴ ⫵ ⫶ ⫷ ⫸ ⫹ ⫺ ⫻ ⫼ ⫽ ⫾ ⫿

Miscellaneous Symbols and Arrows
U+2B00 - 2B0F ⬀ ⬁ ⬂ ⬃ ⬄ ⬅ ⬆ ⬇ ⬈ ⬉ ⬊ ⬋ ⬌ ⬍ ⬎ ⬏
U+2B10 - 2B1F ⬐ ⬑ ⬒ ⬓ ⬔ ⬕ ⬖ ⬗ ⬘ ⬙ ⬚ ⬛ ⬜ ⬝ ⬞ ⬟
U+2B20 - 2B2F ⬠ ⬡ ⬢ ⬣ ⬤ ⬥ ⬦ ⬧ ⬨ ⬩ ⬪ ⬫ ⬬ ⬭ ⬮ ⬯
U+2B30 - 2B3F ⬰ ⬱ ⬲ ⬳ ⬴ ⬵ ⬶ ⬷ ⬸ ⬹ ⬺ ⬻ ⬼ ⬽ ⬾ ⬿
U+2B40 - 2B4F ⭀ ⭁ ⭂ ⭃ ⭄ ⭅ ⭆ ⭇ ⭈ ⭉ ⭊ ⭋ ⭌ ⭍ ⭎ ⭏
U+2B50 - 2B5F ⭐ ⭑ ⭒ ⭓ ⭔ ⭕ ⭖ ⭗ ⭘ ⭙ ⭚ ⭛ ⭜ ⭝ ⭞ ⭟
U+2B60 - 2B6F ⭠ ⭡ ⭢ ⭣ ⭤ ⭥ ⭦ ⭧ ⭨ ⭩ ⭪ ⭫ ⭬ ⭭ ⭮ ⭯
U+2B70 - 2B7F ⭰ ⭱ ⭲ ⭳ - - ⭶ ⭷ ⭸ ⭹ ⭺ ⭻ ⭼ ⭽ ⭾ ⭿
U+2B80 - 2B8F ⮀ ⮁ ⮂ ⮃ ⮄ ⮅ ⮆ ⮇ ⮈ ⮉ ⮊ ⮋ ⮌ ⮍ ⮎ ⮏
U+2B90 - 2B9F ⮐ ⮑ ⮒ ⮓ ⮔ ⮕ - ⮗ ⮘ ⮙ ⮚ ⮛ ⮜ ⮝ ⮞ ⮟
U+2BA0 - 2BAF ⮠ ⮡ ⮢ ⮣ ⮤ ⮥ ⮦ ⮧ ⮨ ⮩ ⮪ ⮫ ⮬ ⮭ ⮮ ⮯
U+2BB0 - 2BBF ⮰ ⮱ ⮲ ⮳ ⮴ ⮵ ⮶ ⮷ ⮸ ⮹ ⮺ ⮻ ⮼ ⮽ ⮾ ⮿
U+2BC0 - 2BCF ⯀ ⯁ ⯂ ⯃ ⯄ ⯅ ⯆ ⯇ ⯈ ⯉ ⯊ ⯋ ⯌ ⯍ ⯎ ⯏
U+2BD0 - 2BDF ⯐ ⯑ ⯒ ⯓ ⯔ ⯕ ⯖ ⯗ ⯘ ⯙ ⯚ ⯛ ⯜ ⯝ ⯞ ⯟
U+2BE0 - 2BEF ⯠ ⯡ ⯢ ⯣ ⯤ ⯥ ⯦ ⯧ ⯨ ⯩ ⯪ ⯫ ⯬ ⯭ ⯮ ⯯
U+2BF0 - 2BFF ⯰ ⯱ ⯲ ⯳ ⯴ ⯵ ⯶ ⯷ ⯸ ⯹ ⯺ ⯻ ⯼ ⯽ ⯾ ⯿

Supplemental Punctuation
U+2E10 - 2E1F - - - - - - - - ⸘ - - - - - - -

CJK Symbols and Punctuation
U+3010 - 301F - - 〒 - - - 〖 〗 - - - - - - - -

U+3030 - 303F 〰 - - - - - - - - - - - - - - -

Private Use Area
U+E000 - E00F � � � � � � � � � � � � � � � �
U+E010 - E01F � � � � � � � � � � � � � � � �
U+E020 - E02F � � � � � � � � � � � � � � � �
U+E030 - E03F � � � � - - - - - - - - - - - -

U+E040 - E04F - � � � � � � � � � � � � � � �
U+E050 - E05F � � � � � � � � � � � � � � � �
U+E060 - E06F � � � � � � � � � � � � � � � �
U+E070 - E07F � � � - - - - - - - - - - - - -

U+E370 - E37F - - - - - - ⨕ ⨖ - - - - - - - -

0 1 2 3 4 5 6 7 8 9 A B C D E F

Frank Mittelbach
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U+E390 - E39F - - - - - ⨐ - ⨒ ⨓ ⨔ ⨗ ⨑ - - - -

U+E3D0 - E3DF - - - ⨏ - - - - - - - - - - - -

U+EA50 - EA5F - - - - - - - ⨋ - - - - - - - -

Alphabetic Presentation Forms
U+FB00 - FB0F ff fi fl ffi ffl - - - - - - - - - - -

Arabic Presentation Forms-B
U+FEF0 - FEFF - - - - - - - - - - - - - - -  

Mathematical Alphanumeric Symbols
U+1D400 - 1D40F 𝐀 𝐁 𝐂 𝐃 𝐄 𝐅 𝐆 𝐇 𝐈 𝐉 𝐊 𝐋 𝐌 𝐍 𝐎 𝐏
U+1D410 - 1D41F 𝐐 𝐑 𝐒 𝐓 𝐔 𝐕 𝐖 𝐗 𝐘 𝐙 𝐚 𝐛 𝐜 𝐝 𝐞 𝐟
U+1D420 - 1D42F 𝐠 𝐡 𝐢 𝐣 𝐤 𝐥 𝐦 𝐧 𝐨 𝐩 𝐪 𝐫 𝐬 𝐭 𝐮 𝐯
U+1D430 - 1D43F 𝐰 𝐱 𝐲 𝐳 𝐴 𝐵 𝐶 𝐷 𝐸 𝐹 𝐺 𝐻 𝐼 𝐽 𝐾 𝐿
U+1D440 - 1D44F 𝑀 𝑁 𝑂 𝑃 𝑄 𝑅 𝑆 𝑇 𝑈 𝑉 𝑊 𝑋 𝑌 𝑍 𝑎 𝑏
U+1D450 - 1D45F 𝑐 𝑑 𝑒 𝑓 𝑔 - 𝑖 𝑗 𝑘 𝑙 𝑚 𝑛 𝑜 𝑝 𝑞 𝑟
U+1D460 - 1D46F 𝑠 𝑡 𝑢 𝑣 𝑤 𝑥 𝑦 𝑧 𝑨 𝑩 𝑪 𝑫 𝑬 𝑭 𝑮 𝑯
U+1D470 - 1D47F 𝑰 𝑱 𝑲 𝑳 𝑴 𝑵 𝑶 𝑷 𝑸 𝑹 𝑺 𝑻 𝑼 𝑽 𝑾 𝑿
U+1D480 - 1D48F 𝒀 𝒁 𝒂 𝒃 𝒄 𝒅 𝒆 𝒇 𝒈 𝒉 𝒊 𝒋 𝒌 𝒍 𝒎 𝒏
U+1D490 - 1D49F 𝒐 𝒑 𝒒 𝒓 𝒔 𝒕 𝒖 𝒗 𝒘 𝒙 𝒚 𝒛 𝒜 - 𝒞 𝒟
U+1D4A0 - 1D4AF - - 𝒢 - - 𝒥 𝒦 - - 𝒩 𝒪 𝒫 𝒬 - 𝒮 𝒯
U+1D4B0 - 1D4BF 𝒰 𝒱 𝒲 𝒳 𝒴 𝒵 𝒶 𝒷 𝒸 𝒹 - 𝒻 - 𝒽 𝒾 𝒿
U+1D4C0 - 1D4CF 𝓀 𝓁 𝓂 𝓃 - 𝓅 𝓆 𝓇 𝓈 𝓉 𝓊 𝓋 𝓌 𝓍 𝓎 𝓏
U+1D4D0 - 1D4DF 𝓐 𝓑 𝓒 𝓓 𝓔 𝓕 𝓖 𝓗 𝓘 𝓙 𝓚 𝓛 𝓜 𝓝 𝓞 𝓟
U+1D4E0 - 1D4EF 𝓠 𝓡 𝓢 𝓣 𝓤 𝓥 𝓦 𝓧 𝓨 𝓩 𝓪 𝓫 𝓬 𝓭 𝓮 𝓯
U+1D4F0 - 1D4FF 𝓰 𝓱 𝓲 𝓳 𝓴 𝓵 𝓶 𝓷 𝓸 𝓹 𝓺 𝓻 𝓼 𝓽 𝓾 𝓿
U+1D500 - 1D50F 𝔀 𝔁 𝔂 𝔃 𝔄 𝔅 - 𝔇 𝔈 𝔉 𝔊 - - 𝔍 𝔎 𝔏
U+1D510 - 1D51F 𝔐 𝔑 𝔒 𝔓 𝔔 - 𝔖 𝔗 𝔘 𝔙 𝔚 𝔛 𝔜 - 𝔞 𝔟
U+1D520 - 1D52F 𝔠 𝔡 𝔢 𝔣 𝔤 𝔥 𝔦 𝔧 𝔨 𝔩 𝔪 𝔫 𝔬 𝔭 𝔮 𝔯
U+1D530 - 1D53F 𝔰 𝔱 𝔲 𝔳 𝔴 𝔵 𝔶 𝔷 𝔸 𝔹 - 𝔻 𝔼 𝔽 𝔾 -

U+1D540 - 1D54F 𝕀 𝕁 𝕂 𝕃 𝕄 - 𝕆 - - - 𝕊 𝕋 𝕌 𝕍 𝕎 𝕏
U+1D550 - 1D55F 𝕐 - 𝕒 𝕓 𝕔 𝕕 𝕖 𝕗 𝕘 𝕙 𝕚 𝕛 𝕜 𝕝 𝕞 𝕟
U+1D560 - 1D56F 𝕠 𝕡 𝕢 𝕣 𝕤 𝕥 𝕦 𝕧 𝕨 𝕩 𝕪 𝕫 𝕬 𝕭 𝕮 𝕯
U+1D570 - 1D57F 𝕰 𝕱 𝕲 𝕳 𝕴 𝕵 𝕶 𝕷 𝕸 𝕹 𝕺 𝕻 𝕼 𝕽 𝕾 𝕿
U+1D580 - 1D58F 𝖀 𝖁 𝖂 𝖃 𝖄 𝖅 𝖆 𝖇 𝖈 𝖉 𝖊 𝖋 𝖌 𝖍 𝖎 𝖏
U+1D590 - 1D59F 𝖐 𝖑 𝖒 𝖓 𝖔 𝖕 𝖖 𝖗 𝖘 𝖙 𝖚 𝖛 𝖜 𝖝 𝖞 𝖟
U+1D5A0 - 1D5AF 𝖠 𝖡 𝖢 𝖣 𝖤 𝖥 𝖦 𝖧 𝖨 𝖩 𝖪 𝖫 𝖬 𝖭 𝖮 𝖯
U+1D5B0 - 1D5BF 𝖰 𝖱 𝖲 𝖳 𝖴 𝖵 𝖶 𝖷 𝖸 𝖹 𝖺 𝖻 𝖼 𝖽 𝖾 𝖿
U+1D5C0 - 1D5CF 𝗀 𝗁 𝗂 𝗃 𝗄 𝗅 𝗆 𝗇 𝗈 𝗉 𝗊 𝗋 𝗌 𝗍 𝗎 𝗏
U+1D5D0 - 1D5DF 𝗐 𝗑 𝗒 𝗓 𝗔 𝗕 𝗖 𝗗 𝗘 𝗙 𝗚 𝗛 𝗜 𝗝 𝗞 𝗟
U+1D5E0 - 1D5EF 𝗠 𝗡 𝗢 𝗣 𝗤 𝗥 𝗦 𝗧 𝗨 𝗩 𝗪 𝗫 𝗬 𝗭 𝗮 𝗯
U+1D5F0 - 1D5FF 𝗰 𝗱 𝗲 𝗳 𝗴 𝗵 𝗶 𝗷 𝗸 𝗹 𝗺 𝗻 𝗼 𝗽 𝗾 𝗿
U+1D600 - 1D60F 𝘀 𝘁 𝘂 𝘃 𝘄 𝘅 𝘆 𝘇 𝘈 𝘉 𝘊 𝘋 𝘌 𝘍 𝘎 𝘏
U+1D610 - 1D61F 𝘐 𝘑 𝘒 𝘓 𝘔 𝘕 𝘖 𝘗 𝘘 𝘙 𝘚 𝘛 𝘜 𝘝 𝘞 𝘟
U+1D620 - 1D62F 𝘠 𝘡 𝘢 𝘣 𝘤 𝘥 𝘦 𝘧 𝘨 𝘩 𝘪 𝘫 𝘬 𝘭 𝘮 𝘯
U+1D630 - 1D63F 𝘰 𝘱 𝘲 𝘳 𝘴 𝘵 𝘶 𝘷 𝘸 𝘹 𝘺 𝘻 𝘼 𝘽 𝘾 𝘿
U+1D640 - 1D64F 𝙀 𝙁 𝙂 𝙃 𝙄 𝙅 𝙆 𝙇 𝙈 𝙉 𝙊 𝙋 𝙌 𝙍 𝙎 𝙏
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U+1D650 - 1D65F 𝙐 𝙑 𝙒 𝙓 𝙔 𝙕 𝙖 𝙗 𝙘 𝙙 𝙚 𝙛 𝙜 𝙝 𝙞 𝙟
U+1D660 - 1D66F 𝙠 𝙡 𝙢 𝙣 𝙤 𝙥 𝙦 𝙧 𝙨 𝙩 𝙪 𝙫 𝙬 𝙭 𝙮 𝙯
U+1D670 - 1D67F 𝙰 𝙱 𝙲 𝙳 𝙴 𝙵 𝙶 𝙷 𝙸 𝙹 𝙺 𝙻 𝙼 𝙽 𝙾 𝙿
U+1D680 - 1D68F 𝚀 𝚁 𝚂 𝚃 𝚄 𝚅 𝚆 𝚇 𝚈 𝚉 𝚊 𝚋 𝚌 𝚍 𝚎 𝚏
U+1D690 - 1D69F 𝚐 𝚑 𝚒 𝚓 𝚔 𝚕 𝚖 𝚗 𝚘 𝚙 𝚚 𝚛 𝚜 𝚝 𝚞 𝚟
U+1D6A0 - 1D6AF 𝚠 𝚡 𝚢 𝚣 𝚤 𝚥 - - 𝚨 𝚩 𝚪 𝚫 𝚬 𝚭 𝚮 𝚯
U+1D6B0 - 1D6BF 𝚰 𝚱 𝚲 𝚳 𝚴 𝚵 𝚶 𝚷 𝚸 𝚹 𝚺 𝚻 𝚼 𝚽 𝚾 𝚿
U+1D6C0 - 1D6CF 𝛀 𝛁 𝛂 𝛃 𝛄 𝛅 𝛆 𝛇 𝛈 𝛉 𝛊 𝛋 𝛌 𝛍 𝛎 𝛏
U+1D6D0 - 1D6DF 𝛐 𝛑 𝛒 𝛓 𝛔 𝛕 𝛖 𝛗 𝛘 𝛙 𝛚 𝛛 𝛜 𝛝 𝛞 𝛟
U+1D6E0 - 1D6EF 𝛠 𝛡 𝛢 𝛣 𝛤 𝛥 𝛦 𝛧 𝛨 𝛩 𝛪 𝛫 𝛬 𝛭 𝛮 𝛯
U+1D6F0 - 1D6FF 𝛰 𝛱 𝛲 𝛳 𝛴 𝛵 𝛶 𝛷 𝛸 𝛹 𝛺 𝛻 𝛼 𝛽 𝛾 𝛿
U+1D700 - 1D70F 𝜀 𝜁 𝜂 𝜃 𝜄 𝜅 𝜆 𝜇 𝜈 𝜉 𝜊 𝜋 𝜌 𝜍 𝜎 𝜏
U+1D710 - 1D71F 𝜐 𝜑 𝜒 𝜓 𝜔 𝜕 𝜖 𝜗 𝜘 𝜙 𝜚 𝜛 𝜜 𝜝 𝜞 𝜟
U+1D720 - 1D72F 𝜠 𝜡 𝜢 𝜣 𝜤 𝜥 𝜦 𝜧 𝜨 𝜩 𝜪 𝜫 𝜬 𝜭 𝜮 𝜯
U+1D730 - 1D73F 𝜰 𝜱 𝜲 𝜳 𝜴 𝜵 𝜶 𝜷 𝜸 𝜹 𝜺 𝜻 𝜼 𝜽 𝜾 𝜿
U+1D740 - 1D74F 𝝀 𝝁 𝝂 𝝃 𝝄 𝝅 𝝆 𝝇 𝝈 𝝉 𝝊 𝝋 𝝌 𝝍 𝝎 𝝏
U+1D750 - 1D75F 𝝐 𝝑 𝝒 𝝓 𝝔 𝝕 𝝖 𝝗 𝝘 𝝙 𝝚 𝝛 𝝜 𝝝 𝝞 𝝟
U+1D760 - 1D76F 𝝠 𝝡 𝝢 𝝣 𝝤 𝝥 𝝦 𝝧 𝝨 𝝩 𝝪 𝝫 𝝬 𝝭 𝝮 𝝯
U+1D770 - 1D77F 𝝰 𝝱 𝝲 𝝳 𝝴 𝝵 𝝶 𝝷 𝝸 𝝹 𝝺 𝝻 𝝼 𝝽 𝝾 𝝿
U+1D780 - 1D78F 𝞀 𝞁 𝞂 𝞃 𝞄 𝞅 𝞆 𝞇 𝞈 𝞉 𝞊 𝞋 𝞌 𝞍 𝞎 𝞏
U+1D790 - 1D79F 𝞐 𝞑 𝞒 𝞓 𝞔 𝞕 𝞖 𝞗 𝞘 𝞙 𝞚 𝞛 𝞜 𝞝 𝞞 𝞟
U+1D7A0 - 1D7AF 𝞠 𝞡 𝞢 𝞣 𝞤 𝞥 𝞦 𝞧 𝞨 𝞩 𝞪 𝞫 𝞬 𝞭 𝞮 𝞯
U+1D7B0 - 1D7BF 𝞰 𝞱 𝞲 𝞳 𝞴 𝞵 𝞶 𝞷 𝞸 𝞹 𝞺 𝞻 𝞼 𝞽 𝞾 𝞿
U+1D7C0 - 1D7CF 𝟀 𝟁 𝟂 𝟃 𝟄 𝟅 𝟆 𝟇 𝟈 𝟉 𝟊 𝟋 - - 𝟎 𝟏
U+1D7D0 - 1D7DF 𝟐 𝟑 𝟒 𝟓 𝟔 𝟕 𝟖 𝟗 𝟘 𝟙 𝟚 𝟛 𝟜 𝟝 𝟞 𝟟
U+1D7E0 - 1D7EF 𝟠 𝟡 𝟢 𝟣 𝟤 𝟥 𝟦 𝟧 𝟨 𝟩 𝟪 𝟫 𝟬 𝟭 𝟮 𝟯
U+1D7F0 - 1D7FF 𝟰 𝟱 𝟲 𝟳 𝟴 𝟵 𝟶 𝟷 𝟸 𝟹 𝟺 𝟻 𝟼 𝟽 𝟾 𝟿

Arabic Mathematical Alphabetic Symbols

U+1EE00 - 1EE0F �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

U+1EE10 - 1EE1F �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

U+1EE20 - 1EE2F �� �� �� - �� - - �� - �� �� �� �� �� �� ��
U+1EE30 - 1EE3F �� �� �� - �� �� �� �� - �� - �� - - - -

U+1EE40 - 1EE4F - - �� - - - - �� - �� - �� - �� �� ��

U+1EE50 - 1EE5F - �� �� - �� - - �� - �� - �� - �� - ��

U+1EE60 - 1EE6F - �� �� - �� - - �� �� �� �� - �� �� �� ��
U+1EE70 - 1EE7F �� �� �� - �� �� �� �� - �� �� �� �� - �� ��
U+1EE80 - 1EE8F �� �� �� �� �� �� �� �� �� �� - �� �� �� �� ��

U+1EE90 - 1EE9F �� �� �� �� �� �� �� �� �� �� �� �� - - - -

U+1EEA0 - 1EEAF - �� �� �� - �� �� �� �� �� - �� �� �� �� ��

U+1EEB0 - 1EEBF �� �� �� �� �� �� �� �� �� �� �� �� - - - -

U+1EEF0 - 1EEFF 𞻰𞻱 - - - - - - - - - - - - - -

0 1 2 3 4 5 6 7 8 9 A B C D E F
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Table 6: LM Math vs. NewCM Math, cont.

0 1 2 3 4 5 6 7 8 9 A B C D E F

Geometric Shapes Extended
U+1F780 - 1F78F 🞀 🞁 🞂 🞃 🞄 🞅 🞆 🞇 🞈 🞉 🞊 🞋 🞌 🞍 🞎 🞏
U+1F790 - 1F79F 🞐 🞑 🞒 🞓 🞔 🞕 🞖 🞗 🞘 🞙 🞚 🞛 🞜 🞝 🞞 🞟
U+1F7A0 - 1F7AF 🞠 🞡 🞢 🞣 🞤 🞥 🞦 🞧 🞨 🞩 🞪 🞫 🞬 🞭 🞮 🞯
U+1F7B0 - 1F7BF 🞰 🞱 🞲 🞳 🞴 🞵 🞶 🞷 🞸 🞹 🞺 🞻 🞼 🞽 🞾 🞿
U+1F7C0 - 1F7CF 🟀 🟁 🟂 🟃 🟄 🟅 🟆 🟇 🟈 🟉 🟊 🟋 🟌 🟍 🟎 🟏
U+1F7D0 - 1F7DF 🟐 🟑 🟒 🟓 🟔 🟕 🟖 🟗 🟘 - - - - - - -

U+1F7E0 - 1F7EF 🟠 🟡 🟢 🟣 🟤 🟥 🟦 🟧 🟨 🟩 🟪 🟫 - - - -

Supplemental Arrows-C
U+1F800 - 1F80F 🠀 🠁 🠂 🠃 🠄 🠅 🠆 🠇 🠈 🠉 🠊 🠋 - - - -

U+1F810 - 1F81F 🠐 🠑 🠒 🠓 🠔 🠕 🠖 🠗 🠘 🠙 🠚 🠛 🠜 🠝 🠞 🠟
U+1F820 - 1F82F 🠠 🠡 🠢 🠣 🠤 🠥 🠦 🠧 🠨 🠩 🠪 🠫 🠬 🠭 🠮 🠯
U+1F830 - 1F83F 🠰 🠱 🠲 🠳 🠴 🠵 🠶 🠷 🠸 🠹 🠺 🠻 🠼 🠽 🠾 🠿
U+1F840 - 1F84F 🡀 🡁 🡂 🡃 🡄 🡅 🡆 🡇 - - - - - - - -

U+1F850 - 1F85F 🡐 🡑 🡒 🡓 🡔 🡕 🡖 🡗 🡘 🡙 - - - - - -

U+1F860 - 1F86F 🡠 🡡 🡢 🡣 🡤 🡥 🡦 🡧 🡨 🡩 🡪 🡫 🡬 🡭 🡮 🡯
U+1F870 - 1F87F 🡰 🡱 🡲 🡳 🡴 🡵 🡶 🡷 🡸 🡹 🡺 🡻 🡼 🡽 🡾 🡿
U+1F880 - 1F88F 🢀 🢁 🢂 🢃 🢄 🢅 🢆 🢇 - - - - - - - -

U+1F890 - 1F89F 🢐 🢑 🢒 🢓 🢔 🢕 🢖 🢗 🢘 🢙 🢚 🢛 🢜 🢝 🢞 🢟
U+1F8A0 - 1F8AF 🢠 🢡 🢢 🢣 🢤 🢥 🢦 🢧 🢨 🢩 🢪 🢫 🢬 🢭 - -

U+1F8B0 - 1F8BF 🢰 🢱 - - - - - - - - - - - - - -

0 1 2 3 4 5 6 7 8 9 A B C D E F

Total number of glyphs in Latin Modern Math: 2046
Comparison font New Computer Modern Math has 0 missing and 1958 extra glyphs

4.5 Garamond Libre’s Byzantine Musical Symbols

As a final example we exhibit the Byzantine Musical Symbols as provided by Garamond
Libre. Command used:
\displayfonttable[range-start=1D000, range-end=1D0FF,

hex-digits=block,
missing-glyph-color=black!50, color=black!75,
statistics-format=Total number of glyphs in
this block of #1 is #2]

{Garamond Libre}

Note that we have altered the text produced by the statistics, because the default
is somewhat misleading if only a portion of the font is displayed. This produces the
following table:

Table 7: Garamond Libre

Byzantine Musical Symbols
U+1D000 - 1D00F 𝀀 𝀁 𝀂 𝀃 𝀄 𝀅 𝀆 𝀇 𝀈 𝀉 𝀊 𝀋 𝀌 𝀍 𝀎 𝀏
U+1D010 - 1D01F 𝀐 𝀑 𝀒 𝀓 𝀔 𝀕 𝀖 𝀗 𝀘 𝀙 𝀚 𝀛 𝀜 𝀝 𝀞 𝀟

0 1 2 3 4 5 6 7 8 9 A B C D E F
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Table 7: Garamond Libre cont.

U+1D020 - 1D02F 𝀠 𝀡 𝀢 𝀣 𝀤 𝀥 𝀦 𝀧 𝀨 𝀩 𝀪 𝀫 𝀬 𝀭 𝀮 𝀯
U+1D030 - 1D03F 𝀰 𝀱 𝀲 𝀳 𝀴 𝀵 𝀶 𝀷 𝀸 𝀹 𝀺 𝀻 𝀼 𝀽 𝀾 𝀿
U+1D040 - 1D04F 𝁀 𝁁 𝁂 𝁃 𝁄 𝁅 𝁆 𝁇 𝁈 𝁉 𝁊 𝁋𝁌 𝁍 𝁎 𝁏
U+1D050 - 1D05F 𝁐 𝁑 𝁒 𝁓 𝁔 𝁕 𝁖 𝁗 𝁘 𝁙 𝁚 𝁛 𝁜 𝁝 𝁞 𝁟
U+1D060 - 1D06F 𝁠 𝁡 𝁢 𝁣 𝁤 𝁥 𝁦 𝁧 𝁨 𝁩 𝁪 𝁫 𝁬 𝁭𝁮𝁯
U+1D070 - 1D07F 𝁰𝁱 𝁲 𝁳 𝁴𝁵𝁶 𝁷 𝁸 𝁹 𝁺 𝁻 𝁼 𝁽 𝁾 𝁿
U+1D080 - 1D08F 𝂀 𝂁 𝂂 𝂃 𝂄 𝂅 𝂆 𝂇 𝂈 𝂉 𝂊 𝂋 𝂌 𝂍 𝂎 𝂏
U+1D090 - 1D09F 𝂐 𝂑 𝂒 𝂓 𝂔 𝂕 𝂖 𝂗 𝂘 𝂙 𝂚 𝂛 𝂜 𝂝 𝂞 𝂟
U+1D0A0 - 1D0AF 𝂠 𝂡 𝂢 𝂣 𝂤 𝂥 𝂦 𝂧 𝂨 𝂩 𝂪 𝂫 𝂬 𝂭 𝂮 𝂯
U+1D0B0 - 1D0BF 𝂰 𝂱 𝂲 𝂳 𝂴 𝂵 𝂶 𝂷 𝂸 𝂹 𝂺 𝂻 𝂼 𝂽 𝂾 𝂿
U+1D0C0 - 1D0CF 𝃀 𝃁 𝃂 𝃃 𝃄 𝃅 𝃆 𝃇 𝃈 𝃉 𝃊 𝃋 𝃌 𝃍 𝃎 𝃏
U+1D0D0 - 1D0DF 𝃐 𝃑 𝃒 𝃓 𝃔 𝃕 𝃖 𝃗 𝃘 𝃙 𝃚 𝃛 𝃜 𝃝 𝃞 𝃟
U+1D0E0 - 1D0EF 𝃠 𝃡 𝃢 𝃣 𝃤 𝃥 𝃦 𝃧 𝃨 𝃩 𝃪 𝃫 𝃬 𝃭 𝃮 𝃯
U+1D0F0 - 1D0FF 𝃰 𝃱 𝃲 𝃳 𝃴 𝃵 - - - - - - - - - -

0 1 2 3 4 5 6 7 8 9 A B C D E F

Total number of glyphs in this block of Garamond Libre is 246

5 The package implementation
1 〈*package〉

By default the package uses coloring to improve the table appearance and therefore
requires a color package.

2 \RequirePackage{xcolor}

3 〈@@=fmuft〉

We need the package xparse for specifying the document-level interface commands
and l3keys2e to use the expl3 key value methods within LATEX 2ε. These packages
automatically require expl3 so there is no need to load that explicitly. Actually, expl3,
l3keys2e and the xparse functionality is now all part of the LATEX kernel so the next
line is actually not needed at all with a current LATEX kernel, but in order to support
older installations we keep it for now.

4 \RequirePackage{xparse,l3keys2e}

Here we introduce the package and specify its version number:
5 \ProvidesExplPackage{unicodefonttable}
6 {\unicodefonttabledate}
7 {\unicodefonttableversion}
8 {Producing font tables for Unicode and other fonts}

5.1 User interface commands

Throughout the implementation we will define a number of keys (and their allowed
values). We introduce them at the point where they are used, so they are sprinkled
throughout the code.2

\fonttablesetup To set up user defaults for the keys we provide a standard interface. The command
\unicodefonttabletablesetup expects a key/value list and can be called as often as
necessary.

9 \NewDocumentCommand \fonttablesetup { m }
10 { \keys_set:nn {__fmuft} {#1} \ignorespaces }

2 This fits with the way this package was developed. I first implemented a single rigid table layout
without configuration possibilities and then thought about which parts I wanted to have flexible. I
then replaced the rigid code with code that is affected by setting key/value pairs.
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(End definition for \fonttablesetup. This function is documented on page 903.)

\displayfonttable The document-level command for generating a font table.
11 \NewDocumentCommand\displayfonttable {s O{} m o}{%
12 \IfBooleanTF #1
13 {

For the starred form we preset a number of keys with values suitable when displaying
8-bit legacy fonts. With such fonts Unicode block headers make little sense (as the
fonts do not conform to the Unicode layout and since they have at most 265 glyphs).
It is therefore also unnecessary to loop over the whole Unicode range of the first plane.
If necessary all of them can still be overwritten in the optional argument.

14 \__fmuft_display_fonttable:nnn
15 {nostatistics,display-block=none,hex-digits=head,range-end=FF,#2}
16 {#3}{#4}
17 }
18 {
19 \__fmuft_display_fonttable:nnn {#2}{#3}{#4}
20 }
21 }

(End definition for \displayfonttable. This function is documented on page 902.)

\__fmuft_display_fonttable:nnn This command is the main workhorse of the package. It produces a longtable
containing all font glyphs with 16 glyphs per row. The first optional argument is used
to configure the table through key/value pairs, the mandatory argument is the font
name to display (in fontspec conventions) and the final optional argument is the font
feature list if any. If the latter is not provided it will get a special value (--NoValue--)
assigned by xparse, which is something that can be tested for.

22 \cs_new:Npn \__fmuft_display_fonttable:nnn #1#2#3 {
23 \group_begin:

First initialize the font that should be displayed (perhaps with a feature list) and then
update the key/value list using #1.

24 \fontspec{#2}[#3]
25 \keys_set:nn{__fmuft}{#1}

If the user has asked for a comparsion to some other font we need to set this up:
26 \tl_if_empty:NTF \l__fmuft_compare_with_tl
27 { \tl_clear:N \l__fmuft_compare_font_tl }
28 {
29 \setfontface \l__fmuft_compare_font_tl {\l__fmuft_compare_with_tl}[]
30 \cs_set_eq:NN \__fmuft_handle_missing_glyph:n
31 \__fmuft_handle_missing_glyph_compare:n
32 }

Then we start the table with 17 columns. We use longtable if we produce a caption
and longtable* if not (so that the table number is not increased, which would look
odd if you have other tables in your document).

33 \begin{longtable\bool_if:NF\l__fmuft_display_header_bool{*}}
34 {@{}r@{\quad}*{16}{c}@{}}

Special headers and footers are set up first:
35 \__fmuft_setup_header_footer:nn{#2}{#3}

Then we produce all table rows with the glyphs.
36 \__fmuft_produce_table_rows:

The unicodefonttable package
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At the very end we may typeset some statistics. This can’t be done in the table footer,
because the data is dynamic (e.g., number of glyphs processed) and the table footers
are static and do not change based on the table content.

37 \__fmuft_handle_table_ending:n {#2}
38 \end{longtable\bool_if:NF\l__fmuft_display_header_bool{*}}
39 \group_end:
40 }

(End definition for \__fmuft_display_fonttable:nnn.)

\fonttableglyphcount
\g__fmuft_glyph_int

\g__fmuft_glyph_only_B_int
\g__fmuft_glyph_also_B_int

While generating the font table we count the number of glyphs we see (and typeset).
The total is available in the command \fonttableglyphcount after the table got
finished and will be reset to zero when the next table starts.

41 \DeclareDocumentCommand \fonttableglyphcount {}
42 { \int_use:N \g__fmuft_glyph_int }

43 \int_new:N \g__fmuft_glyph_int

When comparing fonts we also record data for the second font: the number of glyphs
in both and the number of glyphs only in the second one.

44 \int_new:N \g__fmuft_glyph_only_B_int
45 \int_new:N \g__fmuft_glyph_also_B_int

(End definition for \fonttableglyphcount and others. This function is documented on page 903.)

5.2 The overall table layout

\__fmuft_setup_header_footer:nn Setting up header and footer lines of the table. This macro receives the font name and
the font features specified by the user as its arguments.

46 \cs_new:Npn \__fmuft_setup_header_footer:nn #1#2{

On the first page of the table the header may show a caption or some other sort
of title based on the value of \l__fmuft_display_header_bool. The formatting is
handled by \__fmuft_format_table_title:nn which can be customized through the
key title-format.

47 \bool_if:NT \l__fmuft_display_header_bool
48 { \__fmuft_format_table_title:nn{#1}{#2} \__fmuft_debug_nl:n{T}\\*[6pt] }

We may also want to display a line of hex digits. This is controlled through the key
hex-digits that accepts different values: head, foot, head+foo, block (after a block
title) or none.

49 \bool_if:NT \l__fmuft_header_hex_digits_bool
50 { \__fmuft_display_row_of_hex_digits: \__fmuft_debug_nl:n{H}\\* }
51 \endfirsthead

Headers for later table pages have a continuation title and maybe a row of hex digits.
52 \bool_if:NT \l__fmuft_display_header_bool
53 { \__fmuft_format_table_cont:nn{#1}{#2} \__fmuft_debug_nl:n{T}\\*[6pt] }
54 \bool_if:NT \l__fmuft_header_hex_digits_bool
55 { \__fmuft_display_row_of_hex_digits: \__fmuft_debug_nl:n{H}\\* }
56 \endhead

Footers of the table are either empty or show a row of hex digits.
57 \bool_if:NT \l__fmuft_footer_hex_digits_bool
58 { \__fmuft_display_row_of_hex_digits: \__fmuft_debug_nl:n{H}\\* }
59 \endfoot
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The footer of the last page of the table will always be empty. Any special row, such
as a row of hex digits, will be provided in the table body. The reason is that we may
want to display statistics at the very end of the table and those can’t be placed into a
static footer.

60 \endlastfoot
61 }

(End definition for \__fmuft_setup_header_footer:nn.)

\l__fmuft_header_hex_digits_bool
\l__fmuft_footer_hex_digits_bool

\l__fmuft_blockwise_hex_digits_bool

Here are the booleans we use in the code.
62 \bool_new:N \l__fmuft_header_hex_digits_bool
63 \bool_new:N \l__fmuft_footer_hex_digits_bool
64 \bool_new:N \l__fmuft_blockwise_hex_digits_bool

(End definition for \l__fmuft_header_hex_digits_bool , \l__fmuft_footer_hex_digits_bool , and
\l__fmuft_blockwise_hex_digits_bool.)

\__fmuft_display_row_of_hex_digits:
\__fmuft_format_hex_digit:n

Producing a row of hex digits is simple.
65 \cs_new:Npn \__fmuft_display_row_of_hex_digits: {
66 & \__fmuft_format_hex_digit:n{0} & \__fmuft_format_hex_digit:n{1}
67 & \__fmuft_format_hex_digit:n{2} & \__fmuft_format_hex_digit:n{3}
68 & \__fmuft_format_hex_digit:n{4} & \__fmuft_format_hex_digit:n{5}
69 & \__fmuft_format_hex_digit:n{6} & \__fmuft_format_hex_digit:n{7}
70 & \__fmuft_format_hex_digit:n{8} & \__fmuft_format_hex_digit:n{9}
71 & \__fmuft_format_hex_digit:n{A} & \__fmuft_format_hex_digit:n{B}
72 & \__fmuft_format_hex_digit:n{C} & \__fmuft_format_hex_digit:n{D}
73 & \__fmuft_format_hex_digit:n{E} & \__fmuft_format_hex_digit:n{F} }

Each digit is typeset in typewriter and in script size. We offer font and color customiza-
tions. Note that it is important to set an explicit family. Otherwise the hex digits are
formatted using the current table font (which may or may not work at all).

74 \cs_new:Npn \__fmuft_format_hex_digit:n #1 {
75 \l__fmuft_hex_digits_font_tl \l__fmuft_color_tl #1 }

(End definition for \__fmuft_display_row_of_hex_digits: and \__fmuft_format_hex_digit:n.)

\l__fmuft_color_tl The token list to hold definition if set up.
76 \tl_new:N \l__fmuft_color_tl

(End definition for \l__fmuft_color_tl.)

Key setup (overall table) Here are the definitions for the keys used in the code above:
77 \keys_define:nn {__fmuft} {

The header key is a boolean that determines if a header title should be produced
(default)

78 ,header .bool_set:N = \l__fmuft_display_header_bool
79 ,header .default:n = true
80 ,header .initial:n = true

To ease the setup we also support the key noheader which is a short form for
header=false.

81 ,noheader .bool_set_inverse:N = \l__fmuft_display_header_bool
82 ,noheader .default:n = true

The default for the title-format key is to produce a \caption listing the font name
and any features (if given). Note the \IfValueTF command (provided by xparse) that
checks if the second argument got any value or has the special --NoValue-- value.
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83 ,title-format .cs_set:Np = \__fmuft_format_table_title:nn #1#2
84 ,title-format .initial:n =
85 \IfValueTF{#2} { \caption{ #1~ (features:~ \texttt{\small#2}) } }
86 { \caption{ #1 } }

The default continuation title ignores the given features, so the formatting is somewhat
simpler. It uses \caption[]{...} to make a caption that doesn’t alter the table
number.

87 ,title-format-cont .cs_set:Np = \__fmuft_format_table_cont:nn #1#2
88 ,title-format-cont .initial:n = \caption[]{#1~ \emph{cont.}}

The key hex-digits is implemented as a choice, where each allowed value sets different
booleans that are then used in the code.

89 ,hex-digits .choice:
90 ,hex-digits / block .code:n =
91 \bool_set_true:N \l__fmuft_blockwise_hex_digits_bool
92 \bool_set_false:N \l__fmuft_header_hex_digits_bool
93 \bool_set_false:N \l__fmuft_footer_hex_digits_bool
94 ,hex-digits / foot .code:n =
95 \bool_set_true:N \l__fmuft_footer_hex_digits_bool
96 \bool_set_false:N \l__fmuft_header_hex_digits_bool
97 \bool_set_false:N \l__fmuft_blockwise_hex_digits_bool
98 ,hex-digits / head .code:n =
99 \bool_set_true:N \l__fmuft_header_hex_digits_bool

100 \bool_set_false:N \l__fmuft_footer_hex_digits_bool
101 \bool_set_false:N \l__fmuft_blockwise_hex_digits_bool
102 ,hex-digits / head+foot .code:n =
103 \bool_set_true:N \l__fmuft_header_hex_digits_bool
104 \bool_set_true:N \l__fmuft_footer_hex_digits_bool
105 \bool_set_false:N \l__fmuft_blockwise_hex_digits_bool
106 ,hex-digits / none .code:n =
107 \bool_set_false:N \l__fmuft_header_hex_digits_bool
108 \bool_set_false:N \l__fmuft_footer_hex_digits_bool
109 \bool_set_false:N \l__fmuft_blockwise_hex_digits_bool
110 ,hex-digits .initial:n = head

The font for hex digits are set with hex-digits-font.
111 ,hex-digits-font .tl_set:N = \l__fmuft_hex_digits_font_tl
112 ,hex-digits-font .initial:n = \ttfamily \scriptsize

The color key is used in most places that get colored; some have their own key but
default to the main color.
113 ,color .choice:
114 ,color / none .code:n = \tl_clear:N \l__fmuft_color_tl
115 ,color / unknown .code:n = \tl_set:Nn \l__fmuft_color_tl { \color {#1} }
116 ,color .initial:n = blue
117 }

\__fmuft_handle_table_ending:n At the end of the table we may want to display a final row of hex digits and perhaps
some statistics, i.e., the number of typeset glyphs.
118 \cs_new:Npn \__fmuft_handle_table_ending:n #1 {

119 \__fmuft_debug_nl:n{H} \\*
120 \bool_if:NT \l__fmuft_footer_hex_digits_bool
121 { \__fmuft_display_row_of_hex_digits: \__fmuft_debug_nl:n{H} \\* }
122 \bool_if:NT \l__fmuft_display_statistics_bool
123 { \\*[2pt]
124 \multicolumn{17}{l}{ \l__fmuft_stats_font_tl
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If we do font comparison, we use a different command for displaying statistics and pass
more data to it.
125 \tl_if_empty:NTF \l__fmuft_compare_with_tl
126 {
127 \__fmuft_format_stats:nn{#1}{\fonttableglyphcount}
128 }
129 {
130 \__fmuft_format_compare_stats:nnnnnn{#1}{\fonttableglyphcount}
131 { \l__fmuft_compare_with_tl }

The extra arguments are total glyph number in second font, glyphs missing in second
font and glyphs only in second font.
132 { \int_eval:n { \int_use:N\g__fmuft_glyph_also_B_int +
133 \int_use:N\g__fmuft_glyph_only_B_int }
134 }
135 { \int_eval:n { \fonttableglyphcount -
136 \int_use:N\g__fmuft_glyph_also_B_int }
137 }
138 { \int_use:N\g__fmuft_glyph_only_B_int }
139 }

We don’t know exactly how wide the table is (and nor does the user) but one may
need to use \parbox when formatting the statistic line(s). So we back up a bit (rather
random) which allows us to use \parbox{\linewidth}{... in the key without thinking
too much about it.
140 \hspace*{-3cm}
141 }
142 }
143 }

Key setup (for statistics) Here are the keys used above. By default we produce statistics.
144 \keys_define:nn {__fmuft} {
145 ,statistics .bool_set:N = \l__fmuft_display_statistics_bool
146 ,statistics .default:n = true
147 ,statistics .initial:n = true

the key nostatistics is just short for statistics=false:
148 ,nostatistics .bool_set_inverse:N = \l__fmuft_display_statistics_bool
149 ,nostatistics .default:n = true

The default font we use is \normalfont. Again we need to supply a family to avoid
getting the font used in the table body.
150 ,statistics-font .tl_set:N = \l__fmuft_stats_font_tl
151 ,statistics-font .initial:n = \normalfont\small

And here we have the default text. There is only space for a single line. If more text is
needed one needs to provide some explicit \parbox.
152 ,statistics-format .cs_set:Np = \__fmuft_format_stats:nn #1#2
153 ,statistics-format .initial:n = Total~ number~ of~ glyphs~ in~ #1:~#2
154 }

(End definition for \__fmuft_handle_table_ending:n.)

\__fmuft_debug_nl:n While developing the code I had a bit of trouble getting the line endings correct, so
I added a little macro that made them visible (displaying its argument in the table
margin when the key debug is used. By default it does nothing.
155 \cs_new:Npn \__fmuft_debug_nl:n #1 {}
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Key setup (debugging) This key is really internal and is therefore not documented above (and its
behavior may changes over time).
156 \keys_define:nn {__fmuft} {
157 debug .code:n = \cs_set:Npn \__fmuft_debug_nl:n ##1
158 {\rlap{\normalfont\scriptsize \qquad ##1}} }

(End definition for \__fmuft_debug_nl:n.)

5.3 The producing the table content

The body of the table consists of rows with sixteen glyphs each and to produce it we
loop through all possible Unicode points starting at U+0000 and ending with U+FFFF.
This is implemented with a four-level nested loop that runs through the values 0, 1, …,
F with the current hex value in each of the four positions stored in some variable.

\g__fmuft_hex_H_tl
\g__fmuft_hex_A_tl
\g__fmuft_hex_B_tl
\g__fmuft_hex_C_tl

\g__fmuft_hex_H_tl is a bit special because, it is initially not zero, but empty, so
that slots in the lower plane are denoted by 4 hex digits. We really only need three
further variables, as the value in the innermost loop can used directly.
159 \tl_new:N \g__fmuft_hex_H_tl % higher plane
160 \tl_new:N \g__fmuft_hex_A_tl
161 \tl_new:N \g__fmuft_hex_B_tl
162 \tl_new:N \g__fmuft_hex_C_tl

(End definition for \g__fmuft_hex_H_tl and others.)

\c__fmuft_hex_digits_clist Here is the sequence we loop through on each level, except the one for the outer level.
163 \clist_const:Nn\c__fmuft_hex_digits_clist{0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F}

(End definition for \c__fmuft_hex_digits_clist.)

\__fmuft_produce_table_rows:
\__fmuft_handle_hex_H:n
\__fmuft_handle_hex_A:n
\__fmuft_handle_hex_B:n
\__fmuft_handle_hex_C:n
\__fmuft_handle_hex_D:n

The overall code layout is then fairly simply:
164 \cs_new:Npn \__fmuft_produce_table_rows: {

First to some general initialization
165 \__fmuft_initialize_table_rows:

and then loop we start the loop. The outer level is a bit special as currently Unicode
has only slots allocated in plane 0, 1, 2 and E (well, and F, but that is a private area)
so we loop only over those and instead of 0 we use an empty value. Not covered is the
whole of plane 16 which too is now a private area.
166 \clist_map_function:nN { { } , 1, 2, E, F } \__fmuft_handle_hex_H:n }

Most fonts do not have glyphs in the higher planes, which is why by default we don’t
loop using a nonempty \__fmuft_handle_hex_H:n. But if the user wants to scan and
display the higher slots they can by setting range-end appropriatly.
So after setting \__fmuft_handle_hex_H:n we loop over \c__fmuft_hex_digits_-
clist for the next hex digit (which we call “A”).
167 \cs_new:Npn \__fmuft_handle_hex_H:n #1 { \tl_gset:Nn\g__fmuft_hex_H_tl{#1}
168 \clist_map_function:NN \c__fmuft_hex_digits_clist \__fmuft_handle_hex_A:n }

Handling “A” means storing its value for later use and then start a loop for setting the
second (or third on higher planes) hex digits:
169 \cs_new:Npn \__fmuft_handle_hex_A:n #1 { \tl_gset:Nn\g__fmuft_hex_A_tl{#1}
170 \clist_map_function:NN \c__fmuft_hex_digits_clist \__fmuft_handle_hex_B:n }
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Same game for “B” and “C”3:
171 \cs_new:Npn \__fmuft_handle_hex_B:n #1 { \tl_gset:Nn\g__fmuft_hex_B_tl{#1}
172 \clist_map_function:NN \c__fmuft_hex_digits_clist \__fmuft_handle_hex_C:n }

173 \cs_new:Npn \__fmuft_handle_hex_C:n #1 { \tl_gset:Nn\g__fmuft_hex_C_tl{#1}
174 \clist_map_function:NN \c__fmuft_hex_digits_clist \__fmuft_handle_hex_D:n }

In the innermost loop we now have the full Unicode number available, so there we
have to decide what to do with it. This is done by \__fmuft_handle_hex_D:n that
receives the full number, e.g., 1A7C or 1AD00, as its argument.
175 \cs_new:Npn \__fmuft_handle_hex_D:n #1 {
176 \__fmuft_handle_slot:x
177 { " \g__fmuft_hex_H_tl \g__fmuft_hex_A_tl
178 \g__fmuft_hex_B_tl \g__fmuft_hex_C_tl #1 }
179 }

(End definition for \__fmuft_produce_table_rows: and others.)

\g__fmuft_row_tl We first collect the glyphs for a whole row before deciding to typeset it, because if the
row is entirely empty we want to omit it. The data for the row is collected slot by slot
and the typesetting information (the glyph or the indication for a missing glyph is
appended to \g__fmuft_row_tl.
180 \tl_new:N \g__fmuft_row_tl

(End definition for \g__fmuft_row_tl.)

\__fmuft_handle_slot:n
\__fmuft_handle_slot:x

If the current slot number under inspection contains a glyph in our font we want
to typeset it. But we don’t do this immediately, instead we build up the whole row
and typeset it later. We therefore append a & and the glyph (including the necessary
formatting) to the token list \g__fmuft_row_tl.
181 \cs_new:Npn \__fmuft_handle_slot:n #1 {
182 \__fmuft_if_uchar_exists:nTF { #1 }
183 { \tl_gput_right:Nn \g__fmuft_row_tl
184 { & \__fmuft_format_glyph:n { \symbol{#1} } }

We then increment the overall glyph count and record that we have seen at least
one glyph in the current row. There is not much point in displaying rows that are
completely empty; indeed, we’d end up with extremely large tables which are mostly
empty.
185 \int_gincr:N\g__fmuft_glyph_int
186 \bool_gset_true:N \g__fmuft_glyph_seen_bool

If we do font comparison we also check if the glyph is in the second font and if so
record that fact.
187 \tl_if_empty:NF \l__fmuft_compare_font_tl
188 {
189 \group_begin:
190 \l__fmuft_compare_font_tl
191 \__fmuft_if_uchar_exists:nT { #1 }
192 { \int_gincr:N \g__fmuft_glyph_also_B_int }
193 \group_end:
194 }
195 }

3 Actually this is a white lie. In reality we do a lot of extra stuff when handling “C” so later one
we give a second definition for \__fmuft_handle_hex_C:n but for understanding the overall picture
the simpler one shown here is better.
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If the current slot has no glyph in the font we also add a & followed by something that
indicates the glyph is missing. If we do font comparison, it may show the glyph from
the other font (if it exists there) in some special way to indicate which glyph should
be in this slot.
196 { \__fmuft_handle_missing_glyph:n {#1} }
197 }

198 \cs_generate_variant:Nn \__fmuft_handle_slot:n {x}

(End definition for \__fmuft_handle_slot:n.)

\__fmuft_handle_missing_glyph:n
\__fmuft_handle_missing_glyph_std:n

\__fmuft_handle_missing_glyph_compare:n

In the standard case we typeset a special symbol to indicate that the glyph is missing.
For this case we provide some customization through keys: \l__fmuft_missing_-
glyph_tl holds the symbol for a missing glyph (default: a hyphen). It is typeset in a
specific color and we allow for setting it in a special font. The actual symbol number
in #1 is not needed in this scenario.
199 \cs_new:Npn \__fmuft_handle_missing_glyph_std:n #1 {
200 \tl_gput_right:Nn \g__fmuft_row_tl
201 { &
202 \__fmuft_format_glyph:n {
203 % \colorbox{black!30} % <--- povide interface
204 {\l__fmuft_missing_glyph_color_tl
205 \l__fmuft_missing_glyph_font_tl
206 \l__fmuft_missing_glyph_tl }
207 }
208 }
209 }

Key setup (missing glyphs) Here are the keys for customizing the missing glyph representation.
210 \keys_define:nn {__fmuft} {
211 missing-glyph-color .choice:
212 ,missing-glyph-color / none .code:n =
213 \tl_clear:N \l__fmuft_missing_glyph_color_tl
214 ,missing-glyph-color / unknown .code:n =
215 \tl_set:Nn \l__fmuft_missing_glyph_color_tl { \color {#1} }
216 %
217 ,missing-glyph-font .tl_set:N = \l__fmuft_missing_glyph_font_tl
218 ,missing-glyph-font .initial:n = \ttfamily \scriptsize
219 ,missing-glyph .tl_set:N = \l__fmuft_missing_glyph_tl
220 ,missing-glyph .initial:n = - }

The default definition for the color is to use the same as the one specified by the color
key. We therefore define the default outside of the l3keys method.
221 \tl_new:N \l__fmuft_missing_glyph_color_tl
222 \tl_set:Nn \l__fmuft_missing_glyph_color_tl {\l__fmuft_color_tl}

This is the version that handles a missing glyph by checking the compare-with font
to see if that font contains the glyph. If yes, the substitute glyph will be typeset,
otherwise the missing glyph symbol is shown by calling \__fmuft_handle_missing_-
glyph_std:n.
223 \cs_new:Npn \__fmuft_handle_missing_glyph_compare:n #1 {
224 \group_begin:

Locally switch to the other font, then check for the glyph:
225 \l__fmuft_compare_font_tl
226 \__fmuft_if_uchar_exists:nTF { #1 }
227 {
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If available, format it (together with the &) but use a special color and perhaps a
background color.
228 \tl_gput_right:Nn \g__fmuft_row_tl
229 { &
230 \__fmuft_format_glyph:n
231 { \l__fmuft_compare_bgcolor_tl { \l__fmuft_compare_color_tl
232 \l__fmuft_compare_font_tl
233 \symbol {#1} }
234 }
235 }

Having seen a glyph only in the second font we record this fact.
236 \int_gincr:N \g__fmuft_glyph_only_B_int

Also tell the algorithm that we have seen a glyph to typeset. If we don’t do this then
a row consisting of only substitute glyphs is not typeset. However, we don’t update
the glyph count, because this is not a glyph from the main font we display.
237 \bool_gset_true:N \g__fmuft_glyph_seen_bool
238 }

If the alternate font doesn’t have the glyph either we typeset the missing glyph symbol.
239 { \__fmuft_handle_missing_glyph_std:n {} }
240 \group_end:
241 }

Key setup (comparison) In order to display glyphs from a secondary font we need a secondary color for
the glyph itself and possibly some background color.
242 \tl_new:N \l__fmuft_compare_with_tl
243 \tl_new:N \l__fmuft_compare_color_tl
244 \tl_new:N \l__fmuft_compare_bgcolor_tl

245 \keys_define:nn {__fmuft}
246 {
247 ,compare-with .tl_set:N = \l__fmuft_compare_with_tl
248 ,compare-with .initial:n =
249 ,compare-color .choice:
250 ,compare-color / none .code:n
251 = \tl_clear:N \l__fmuft_compare_color_tl
252 ,compare-color / unknown .code:n
253 = \tl_set:Nn \l__fmuft_compare_color_tl { \color {#1} }
254 ,compare-color .initial:n = red
255 ,compare-bgcolor .choice:
256 ,compare-bgcolor / none .code:n
257 = \tl_clear:N \l__fmuft_compare_bgcolor_tl
258 ,compare-bgcolor / unknown .code:n
259 = \tl_set:Nn \l__fmuft_compare_bgcolor_tl { \colorbox {#1} }
260 ,compare-bgcolor .initial:n = black!10

If we run a comparison we show different statistics that have their own key.
261 ,statistics-compare-format .cs_set:Np
262 = \__fmuft_format_compare_stats:nnnnnn #1#2#3#4#5#6
263 ,statistics-compare-format .initial:n
264 = \parbox{\linewidth}{
265 Total~ number~ of~ glyphs~ in~ \texttt{#1}:~#2\\
266 Comparison~ font~ \texttt{#3}~ has~ #5~ missing~ and~ #6~
267 extra~ glyphs}
268 }
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By default, i.e., if no font for comparison has been specified, we handle missing glyphs
by displaying a missing glyph symbol.
269 \cs_new_eq:NN \__fmuft_handle_missing_glyph:n
270 \__fmuft_handle_missing_glyph_std:n

(End definition for \__fmuft_handle_missing_glyph:n , \__fmuft_handle_missing_glyph_std:n , and
\__fmuft_handle_missing_glyph_compare:n.)

\__fmuft_format_glyph:n Every glyph is typeset in a box of equal width with the glyph centered and if necessary
protruding on both sides.
271 \cs_new:Npn \__fmuft_format_glyph:n #1 {
272 \hbox_to_wd:nn {\l__fmuft_glyph_box_dim} { \hss #1 \hss } }

Key setup (glyph typesetting) The key to customize the width. The 6pt are fine for most cases.
273 \dim_new:N\l__fmuft_glyph_box_dim

274 \keys_define:nn {__fmuft} {
275 glyph-width .dim_set:N = \l__fmuft_glyph_box_dim
276 ,glyph-width .initial:n = 6pt
277 }

(End definition for \__fmuft_format_glyph:n.)

\__fmuft_if_uchar_exists:n For testing whether or not a slot position contains a glyph we need to resort to low-level
methods, because so far expl3 doesn’t offer an interface.
278 \prg_set_conditional:Npnn \__fmuft_if_uchar_exists:n #1 { TF , T }
279 { \tex_iffontchar:D \tex_font:D #1 \scan_stop:
280 \prg_return_true:
281 \else:
282 \prg_return_false:
283 \fi:
284 }

(End definition for \__fmuft_if_uchar_exists:n.)

5.4 Handling a single row

\__fmuft_handle_hex_C:n As promised here is the read definition for \__fmuft_handle_hex_C:n in all its glory.
285 \cs_set:Npn \__fmuft_handle_hex_C:n #1 {

We are now at the start of a new row (but with the last row not yet typeset) and this
last row may need a Unicode block heading before it. This is the reason why we have
to delay the typesetting, because in case the line doesn’t contain any glyphs we want to
typeset neither and that is only known after all slots in the row have been processed.
286 \__fmuft_maybe_typeset_a_row_and_display_a_block_title:

We then store away the value for the third hex digit (denoted as C) in order to start
with the next row.
287 \tl_gset:Nn\g__fmuft_hex_C_tl{#1}

Being at the start of a new row we might be at the start of a new Unicode block. If so
we have to update the block title to add in front of the row when we typeset it (or in
front of one of the next rows if the first rows in the is block have no glyphs). If we are
still in the same block no update happens.
288 \__fmuft_update_block_title:n { \g__fmuft_hex_H_tl
289 \g__fmuft_hex_A_tl
290 \g__fmuft_hex_B_tl
291 \g__fmuft_hex_C_tl }
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We now check if this row is within the requested range, i.e., greater than or equal to
\l__fmuft_range_start_tl and not greater than \l__fmuft_range_end_tl.
292 \int_compare:nNnF
293 { " \g__fmuft_hex_H_tl \g__fmuft_hex_A_tl
294 \g__fmuft_hex_B_tl \g__fmuft_hex_C_tl 0 }
295 < { "\l__fmuft_range_start_tl }
296 {
297 \int_compare:nNnTF
298 { " \g__fmuft_hex_H_tl \g__fmuft_hex_A_tl
299 \g__fmuft_hex_B_tl \g__fmuft_hex_C_tl 0 }
300 > { "\l__fmuft_range_end_tl }

If we are past the end-range we break out the clist mapping, to avoind unnecessary
repetition. This should be propagated back to the outer clists as well (not done).
301 { \clist_map_break: }

If we are within range we process the slots in the row by first initializing \g__fmuft_-
row_tl with the row title (the info on the left) and then loop through all slots the row
to append glyphs (or missing glyphs) to \g__fmuft_row_tl to build up everything we
need to finally typeset it.
302 {
303 \tl_gset:Nx \g__fmuft_row_tl
304 {
305 \exp_not:N \__fmuft_format_row_title:n
306 { \g__fmuft_hex_H_tl \g__fmuft_hex_A_tl
307 \g__fmuft_hex_B_tl \g__fmuft_hex_C_tl }
308 }
309 \clist_map_function:NN \c__fmuft_hex_digits_clist
310 \__fmuft_handle_hex_D:n
311 }
312 }
313 }

(End definition for \__fmuft_handle_hex_C:n.)

\__fmuft_format_row_title:n The function to format the row title on the left, as used above.
314 \cs_new:Npn \__fmuft_format_row_title:n #1 {
315 \texttt { \footnotesize \l__fmuft_color_tl U+#1 0 \, - \, #1 F }
316 }

(End definition for \__fmuft_format_row_title:n.)

Key setup (ranges) For the range we have two keys, its start and the end. By default the whole range
from 0 to FFFF is processed.
317 \tl_new:N \l__fmuft_range_start_tl
318 \tl_new:N \l__fmuft_range_end_tl

319 \keys_define:nn {__fmuft}
320 {
321 ,range-start .tl_set:N = \l__fmuft_range_start_tl
322 ,range-start .initial:n = 0000
323 ,range-end .tl_set:N = \l__fmuft_range_end_tl
324 ,range-end .initial:n = FFFF
325 }

\__fmuft_maybe_typeset_a_row_and_display_a_block_title: The function handles the just-finished row and, if the row does not consist only of
missing glyphs, typesets it. If necessary it also typesets a Unicode block name first.
326 \cs_new:Npn \__fmuft_maybe_typeset_a_row_and_display_a_block_title: {
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We first check if the row had any real glyphs.
327 \bool_if:NTF \g__fmuft_glyph_seen_bool
328 {

If the row needs typesetting the fun part starts. We first look at the content of
\g__fmuft_block_title_tl.
329 \tl_if_empty:NTF \g__fmuft_block_title_tl
330 {

It is empty we are in the middle of a block and we can ignore the Unicode title.
However, we have to see if the previous row (or several) was missing (i.e., contained no
glyphs). In that case we leave a little extra space, otherwise we just finish the previous
row
331 \bool_if:NTF \g__fmuft_row_missing_bool
332 { \__fmuft_debug_nl:n{A}\\[6pt] }
333 { \__fmuft_debug_nl:n{B}\\ }
334 }
335 {

Otherwise we first have to typeset the Unicode block title (or whatever should happen
instead).
336 \typeout{ Processing~ \tl_use:N \g__fmuft_block_title_tl }
337 \bool_if:NTF \l__fmuft_display_block_bool
338 {

If we are to typeset the title the action depends a bit on whether we are at the very
first row or typesetting a later block.
339 \bool_if:NTF \g__fmuft_first_row_bool
340 {
341 \bool_gset_false:N \g__fmuft_first_row_bool
342 \__fmuft_debug_nl:n{C}\\[-4pt]
343 }
344 {
345 \__fmuft_debug_nl:n{D}\\[8pt]
346 \noalign{\vskip 1pt plus 1pt} % space above block: customizable?
347 }
348 % \noalign{\smallskip} % space above block: customizable?
349 \multicolumn{17}{c}{\normalfont \bfseries
350 \tl_use:N \g__fmuft_block_title_tl}

After the block title is typeset we may want to add a row of hex digits as well if that
was requested, otherwise we only leave a bit of extra space.
351 \bool_if:NTF \l__fmuft_blockwise_hex_digits_bool
352 { \__fmuft_debug_nl:n{E}\\*
353 \__fmuft_display_row_of_hex_digits:
354 \__fmuft_debug_nl:n{H}\\*[2pt]
355 }
356 { \__fmuft_debug_nl:n{F}\\*[2pt] }
357 }
358 {

If the Unicode block title is not typeset we may still have to do someting special and
again it differs if we at the very beginning of the table (because there we do nothing
except changing the state of \g__fmuft_first_row_bool).
359 \bool_if:NTF \g__fmuft_first_row_bool
360 { \bool_gset_false:N \g__fmuft_first_row_bool }
361 {
362 \__fmuft_debug_nl:n{G~ (new~ block)}
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363 \l__fmuft_display_block_action_tl
364 }
365 }

Once we are past the block title we clear it, so that it is not retypeset before the next
row.
366 \tl_gclear:N \g__fmuft_block_title_tl
367 }

The final action is to typeset the row and reset the booleans (in case they were true; if
they are false already then we do this unnecessarily, but that is probably faster than
testing first).
368 \bool_gset_false:N \g__fmuft_glyph_seen_bool
369 \bool_gset_false:N \g__fmuft_row_missing_bool
370 \tl_use:N \g__fmuft_row_tl
371 }

Current row had no glyphs; remember that fact, and that is all we have to do in that
case.
372 {
373 \bool_gset_true:N \g__fmuft_row_missing_bool
374 }
375 }

(End definition for \__fmuft_maybe_typeset_a_row_and_display_a_block_title:.)

5.5 Initialisation at the start of the table

\g__fmuft_first_row_bool
\g__fmuft_glyph_seen_bool

\g__fmuft_row_missing_bool

Declare the three booleans used in the code below. They will tell us answers to the
following questions:

• Are we processing the first row?
• Have we seen any glyph so far (in the current row)?
• Did we have one or more missing rows recently?

376 \bool_new:N \g__fmuft_first_row_bool
377 \bool_new:N \g__fmuft_glyph_seen_bool
378 \bool_new:N \g__fmuft_row_missing_bool

(End definition for \g__fmuft_first_row_bool , \g__fmuft_glyph_seen_bool , and \g__fmuft_row_-
missing_bool.)

\__fmuft_initialize_table_rows: At the start of a table we are processing the first row and so we (obviously) haven’t
seen a glyph yet and there wasn’t a missing row recently.
379 \cs_new:Npn \__fmuft_initialize_table_rows: {
380 \bool_gset_true:N \g__fmuft_first_row_bool
381 \bool_gset_false:N \g__fmuft_glyph_seen_bool
382 \bool_gset_false:N \g__fmuft_row_missing_bool

And clearly the glyph count for the font(s) is zero.
383 \int_gzero:N \g__fmuft_glyph_int
384 \int_gzero:N \g__fmuft_glyph_only_B_int
385 \int_gzero:N \g__fmuft_glyph_also_B_int
386 }

(End definition for \__fmuft_initialize_table_rows:.)
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5.6 Handling block titles

g__fmuft_block_title_tl We keep the current block title in this token list.
387 \tl_new:N \g__fmuft_block_title_tl

(End definition for g__fmuft_block_title_tl.)

\__fmuft_update_block_title:n A block title is updated when the hex digits A,B,C have a certain value, so this is
nothing more than a huge case switch.
388 \cs_new:Npn \__fmuft_update_block_title:n #1 {
389 \tl_gset:Nx \g__fmuft_block_title_tl {
390 \int_case:nnF{ "#1 }
391 {
392 { "000 }{ Basic~ Latin }
393 { "008 }{ Latin-1~ Supplement }
394 { "010 }{ Latin~ Extended-A }
395 { "018 }{ Latin~ Extended-B }
396 { "025 }{ IPA~ Extensions }
397 { "02B }{ Spacing~ Modifier~ Letters }
398 { "030 }{ Combining~ Diacritical~ Marks }
399 { "037 }{ Greek~ and~ Coptic }
400 { "040 }{ Cyrillic }
401 { "053 }{ Armenian }
402 { "059 }{ Hebrew }
403 { "060 }{ Arabic }
404 { "070 }{ Syriac }
405 { "075 }{ Arabic~ Supplement }
406 { "078 }{ Thaana }
407 { "07C }{ NKo }
408 { "090 }{ Devanagari }
409 { "098 }{ Bengali }
410 { "0A0 }{ Gurmukhi }
411 { "0A8 }{ Gujarati }
412 { "0B0 }{ Oriya }
413 { "0B8 }{ Tamil }
414 { "0C0 }{ Telugu }
415 { "0C8 }{ Kannada }
416 { "0D0 }{ Malayalm }
417 { "0D8 }{ Sinhala }
418 { "0E0 }{ Thai }
419 { "0E8 }{ Lao }
420 { "0F0 }{ Tibetan }
421 { "100 }{ Myanmar }
422 { "10A }{ Georgian }
423 { "110 }{ Hangul~ Jamo }
424 { "120 }{ Ethiopic }
425 { "138 }{ Ethiopic~ Supplement }
426 { "13A }{ Cherokee }
427 { "140 }{ Unified~ Canadian~ Aboriginal~ Syllabics }
428 { "168 }{ Ogham }
429 { "16A }{ Runic }
430 { "170 }{ Tagalog }
431 { "172 }{ Hanunoo }
432 { "174 }{ Buhid }
433 { "176 }{ Tagbanwa }
434 { "178 }{ Khmer }
435 { "180 }{ Mongolian }
436 { "190 }{ Limbu }
437 { "195 }{ Tai~ Le }
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438 { "198 }{ New~ Tai~ Le }
439 { "19E }{ Khmer~ Symbols }
440 { "1A0 }{ Buginese }
441 { "1B0 }{ Balinese }
442 { "1D0 }{ Phonetic~ Extensions }
443 { "1D8 }{ Phonetic~ Extensions~ Supplement }
444 { "1DC }{ Combining~ Diacritical~ Marks~ Supplement }
445 { "1E0 }{ Latin~ Extended~ Additional }
446 { "1F0 }{ Greek~ Extended }
447 { "200 }{ General~ Punctuation }
448 { "207 }{ Superscripts~ and~ Subscripts }
449 { "20A }{ Currency~ Symbols }
450 { "20D }{ Combining~ Diacritical~ Marks~ for~ Symbols }
451 { "210 }{ Letterlike~ Symbols }
452 { "215 }{ Number~ Forms }
453 { "219 }{ Arrows }
454 { "220 }{ Mathematical~ Operators }
455 { "230 }{ Miscellaneous~ Technical }
456 { "240 }{ Control~ Pictures }
457 { "244 }{ Optical~ Character~ Recognition }
458 { "246 }{ Enclosed~ Alphanumerics }
459 { "250 }{ Box~ Drawing }
460 { "258 }{ Block~ Elements }
461 { "25A }{ Geometric~ Shapes }
462 { "260 }{ Miscellaneous~ Shapes }
463 { "270 }{ Dingbats }
464 { "27C }{ Miscellaneous~ Mathematical~ Symbols-A }
465 { "27F }{ Supplemental~ Arrows-A }
466 { "280 }{ Braille~ Patterns }
467 { "290 }{ Supplemental~ Arrows-B }
468 { "298 }{ Miscellaneous~ Mathematical~ Symbols-B }
469 { "2A0 }{ Supplemental~ Mathematical~ Operators }
470 { "2B0 }{ Miscellaneous~ Symbols~ and~ Arrows }
471 { "2C0 }{ Glagolitic }
472 { "2C6 }{ Latin~ Extended-C }
473 { "2C8 }{ Coptic }
474 { "2D0 }{ Georgian~ Supplement }
475 { "2D3 }{ Tifinagh }
476 { "2D8 }{ Ethiopic~ Extended }
477 { "2E0 }{ Supplemental~ Punctuation }
478 { "2E8 }{ CJK~ Radicals~ Supplement }
479 { "2F0 }{ Kangxi~ Radicals }
480 { "2FF }{ Ideographic~ Description~ Characters }
481 { "300 }{ CJK~ Symbols~ and~ Punctuation }
482 { "304 }{ Hiragana }
483 { "30A }{ Katakana }
484 { "310 }{ Bopomofo }
485 { "313 }{ Hangul~ Compatibility~ Jamo }
486 { "319 }{ Kanbun }
487 { "31A }{ Bopomofo~ Extended }
488 { "31C }{ CJK~ Strokes }
489 { "31F }{ Katakana~ Phonetic~ Extensions }
490 { "320 }{ Enclosed~ CJK~ Letters~ and~ Months }
491 { "330 }{ CJK~ Compatibility }
492 { "4DC }{ Yijing~ Hexagram~ Symbols }
493 { "A00 }{ Yi~ Syllables }
494 { "A49 }{ Yi~ Radicals }
495 { "A70 }{ Modifier~ Tone~ Letters }
496 { "A72 }{ Latin~ Extended-D }
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497 { "A80 }{ Syloti~ Nagri }
498 { "A84 }{ Phags-pa }
499 { "A88 }{ Saurashtra }
500 { "A8E }{ Devanagari Extended }
501 { "A90 }{ Kayah Li }
502 { "A93 }{ Rejang }
503 { "A96 }{ Hangul Jamo Extended-A }
504 { "A98 }{ Javanese }
505 { "A9E }{ Myanmar Extended-B }
506 { "AA0 }{ Cham }
507 { "AA6 }{ Myanmar Extended-A }
508 { "AA8 }{ Tai Viet }
509 { "AAE }{ Meetei Mayek Extensions }
510 { "AB0 }{ Ethiopic Extended-A }
511 { "AB3 }{ Latin Extended-E }
512 { "AB7 }{ Cherokee Supplement }
513 { "ABC }{ Meetei Mayek }
514 { "AC0 }{ Hangul Syllables }
515 { "D7B }{ Hangul Jamo Extended-B }
516 { "D80 }{ High Surrogates }
517 { "DB8 }{ High Private Use Surrogates }
518 { "DC0 }{ Low Surrogates }
519 { "E00 }{ Private~ Use~ Area }
520 { "F90 }{ CJK~ Compatibility~ Ideographs }
521 { "FB0 }{ Alphabetic~ Presentation~ Forms }
522 { "FB5 }{ Arabic~ Presentation~ Forms-A }
523 { "FE0 }{ Variation~ Selectors }
524 { "FE1 }{ Vertical~ Forms }
525 { "FE2 }{ Combining~ Half~ Marks }
526 { "FE3 }{ CJK~ Compatibility~ Forms }
527 { "FE5 }{ Small~ Form~ Variants }
528 { "FE7 }{ Arabic~ Presentation~ Forms-B }
529 { "FF0 }{ Halfwidth~ and Fullwidth~ Forms }
530 { "FFF }{ Specials~ ... }
531 %% ... Plane 1 ...
532 { "1000 }{ Linear~ B~ Syllabary }
533 { "1008 }{ Linear~ B~ Ideograms }
534 { "1010 }{ Aegean~ Numbers }
535 { "1014 }{ Ancient~ Greek~ Numbers }
536 { "1019 }{ Ancient~ Symbols }
537 { "101D }{ Phaistos~ Disc }
538 { "1028 }{ Lycian }
539 { "102A }{ Carian }
540 { "102E }{ Coptic~ Epact~ Numbers }
541 { "1030 }{ Old~ Italic }
542 { "1033 }{ Gothic }
543 { "1035 }{ Old~ Permic }
544 { "1038 }{ Ugaritic }
545 { "103A }{ Old~ Persian }
546 { "1040 }{ Deseret }
547 { "1045 }{ Shavian }
548 { "1048 }{ Osmanya }
549 { "104B }{ Osage }
550 { "1050 }{ Elbasan }
551 { "1053 }{ Caucasian~ Albanian }
552 { "1060 }{ Linear~ A }
553 { "1080 }{ Cypriot~ Syllabary }
554 { "1084 }{ Imperial~ Aramaic }
555 { "1086 }{ Palmyrene }
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556 { "1088 }{ Nabataean }
557 { "108E }{ Hatran }
558 { "1090 }{ Phoenician }
559 { "1092 }{ Lydian }
560 { "1098 }{ Meroitic~ Hieroglyphs }
561 { "109A }{ Meroitic~ Cursive }
562 { "10A0 }{ Kharoshthi }
563 { "10A6 }{ Old~ South~ Arabian }
564 { "10A8 }{ Old~ North~ Arabian }
565 { "10AC }{ Manichaean }
566 { "10B0 }{ Avestan }
567 { "10B4 }{ Inscriptional~ Parthian }
568 { "10B6 }{ Inscriptional~ Pahlavi }
569 { "10B8 }{ Psalter~ Pahlavi }
570 { "10C0 }{ Old~ Turkic }
571 { "10C8 }{ Old~ Hungarian }
572 { "10E6 }{ Rumi~ Numeral~ Symbols }
573 { "1100 }{ Brahmi }
574 { "1108 }{ Kaithi }
575 { "110D }{ Sora~ Sompeng }
576 { "1110 }{ Chakma }
577 { "1115 }{ Mahajani }
578 { "1118 }{ Sharada }
579 { "111E }{ Sinhala~ Archaic~ Numbers }
580 { "1120 }{ Khojki }
581 { "1128 }{ Multani }
582 { "112B }{ Khudawadi }
583 { "1130 }{ Grantha }
584 { "1140 }{ Newa }
585 { "1148 }{ Tirhuta }
586 { "1158 }{ Siddham }
587 { "1160 }{ Modi }
588 { "1166 }{ Mongolian~ Supplement }
589 { "1168 }{ Takri }
590 { "1170 }{ Ahom }
591 { "118A }{ Warang~ Citi }
592 { "11A0 }{ Zanabazar~ Square }
593 { "11A5 }{ Soyombo }
594 { "11AC }{ Pau~ Cin~ Hau }
595 { "11C0 }{ Bhaiksuki }
596 { "11C7 }{ Marchen }
597 { "11D0 }{ Masaram~ Gondi }
598 { "1200 }{ Cuneiform }
599 { "1240 }{ Cuneiform~ Numbers~ and~ Punctuation }
600 { "1248 }{ Early~ Dynastic~ Cuneiform }
601 { "1300 }{ Egyptian~ Hieroglyphs }
602 { "1440 }{ Anatolian~ Hieroglyphs }
603 { "1680 }{ Bamum~ Supplement }
604 { "16A4 }{ Mro }
605 { "16AD }{ Bassa~ Vah }
606 { "16B0 }{ Pahawh~ Hmong }
607 { "16F0 }{ Miao }
608 { "16FE }{ Ideographic~ Symbols~ and~ Punctuation }
609 { "1700 }{ Tangut }
610 { "1880 }{ Tangut~ Components }
611 { "1B00 }{ Kana~ Supplement }
612 { "1B10 }{ Kana~ Extended-A }
613 { "1B17 }{ Nushu }
614 { "1BC0 }{ Duployan }
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615 { "1BCA }{ Shorthand~ Format~ Controls }
616 { "1D00 }{ Byzantine~ Musical~ Symbols }
617 { "1D10 }{ Musical~ Symbols }
618 { "1D20 }{ Ancient~ Greek~ Musical~ Notation }
619 { "1D30 }{ Tai~ Xuan~ Jing~ Symbols }
620 { "1D36 }{ Counting~ Rod~ Numerals }
621 { "1D40 }{ Mathematical~ Alphanumeric~ Symbols }
622 { "1D80 }{ Sutton~ SignWriting }
623 { "1E00 }{ Glagolitic~ Supplement }
624 { "1E80 }{ Mende~ Kikakui }
625 { "1E90 }{ Adlam }
626 { "1EE0 }{ Arabic~ Mathematical~ Alphabetic~ Symbols }
627 { "1F00 }{ Mahjong~ Tiles }
628 { "1F03 }{ Domino~ Tiles }
629 { "1F0A }{ Playing~ Cards }
630 { "1F10 }{ Enclosed~ Alphanumeric~ Supplement }
631 { "1F20 }{ Enclosed~ Ideographic~ Supplement }
632 { "1F30 }{ Miscellaneous~ Symbols~ and~ Pictographs }
633 { "1F60 }{ Emoticons }
634 { "1F65 }{ Ornamental~ Dingbats }
635 { "1F68 }{ Transport~ and~ Map~ Symbols }
636 { "1F70 }{ Alchemical~ Symbols }
637 { "1F78 }{ Geometric~ Shapes~ Extended }
638 { "1F80 }{ Supplemental~ Arrows-C }
639 { "1F90 }{ Supplemental~ Symbols~ and~ Pictographs }
640 { "2000 }{ CJK~ Unified~ Ideographs~ Extension~ B }
641 { "2A70 }{ CJK~ Unified~ Ideographs~ Extension~ C }
642 { "2B74 }{ CJK~ Unified~ Ideographs~ Extension~ D }
643 { "2B82 }{ CJK~ Unified~ Ideographs~ Extension~ E }
644 { "2CEB }{ CJK~ Unified~ Ideographs~ Extension~ F }
645 { "2F80 }{ CJK~ Compatibility~ Ideographs~ Supplement }
646 { "E010 }{ Tags }
647 { "E000 }{ Variation~ Selectors~ Supplement }
648 { "F000 }{ Supplementary~ Private~ Use~ Area-A }
649 % higher up not covered!
650 }

If none of the above has matched we are somewhere within a block so we want keep the
current name. However, since the case statement was executed within a \tl_gset:Nx
we have to do this by passing the current block name back.
651 { \tl_use:N \g__fmuft_block_title_tl }
652 }
653 }

(End definition for \__fmuft_update_block_title:n.)

Key setup (display blocks) The Unicode blocks may get indicated in different ways: with titles, only
through rules, or not at all. Here is the necessary setup.
654 \bool_new:N \l__fmuft_display_block_bool
655 \tl_new:N \l__fmuft_display_block_action_tl

656 \keys_define:nn {__fmuft}
657 {
658 ,display-block .choice:
659 ,display-block / titles .code:n =
660 \bool_set_true:N \l__fmuft_display_block_bool
661 \tl_set:Nn \l__fmuft_display_block_action_tl {\\}
662 ,display-block / rules .code:n =
663 \bool_set_false:N \l__fmuft_display_block_bool
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664 \tl_set:Nn \l__fmuft_display_block_action_tl {\\ \midrule}
665 ,display-block / none .code:n =
666 \bool_set_false:N \l__fmuft_display_block_bool
667 \tl_set:Nn \l__fmuft_display_block_action_tl {\\}
668 ,display-block .initial:n = titles
669 }

That’s all of the programming using the L3 layer.
670 \ExplSyntaxOff

What remains is to require all packages needed …
671 \RequirePackage{longtable,booktabs,caption,fontspec}

…and executing all options passed to the package via \usepackage.
672 \ProcessKeysPackageOptions{__fmuft}
673 〈/package〉

6 The standalone unicodefont.tex file
674 〈*standalone〉
675 \documentclass{article}

676 \setlength\textwidth{470pt}
677 \setlength\oddsidemargin{0pt}
678 \addtolength\textheight{7\baselineskip}
679 \addtolength\topmargin{-3\baselineskip}

680 \usepackage{unicodefonttable}

681 \def\DEFAULTfontname{Latin Modern Roman}
682 \def\DEFAULTfontfeatures{}
683 \def\DEFAULTtableconfig{}
684 \def\DEFAULTunicodefont{}
685 \begin{document}

686 \typeout{^^J}

687 \ifx\generatetable\undefined
688 \else
689 \typein[\answer]{^^JReuse settings from last time (default yes)?^^J^^J%
690 [ font name = \DEFAULTfontname^^J
691 \space unicode? = \ifx\DEFAULTunicodefont\empty yes^^J
692 \space font features = \DEFAULTfontfeatures
693 \else no\fi^^J
694 \space table config = \DEFAULTtableconfig \space]}
695 \fi

696 \ifx\answer\empty
697 \let\FontNameToTable\DEFAULTfontname
698 \let\IsUnicodeFont\DEFAULTunicodefont
699 \let\FontFeaturesToApply\DEFAULTfontfeatures
700 \let\TableConfigurationToApply\DEFAULTtableconfig
701 \else

702 \typein[\FontNameToTable]%
703 {^^JInput external font name as understood by fontspec, e.g.,^^J%
704 'TeX Gyre Pagella' or 'lmroman10-regular.otf'%
705 \ifx\DEFAULTfontname\empty\else
706 ^^J^^J[default \DEFAULTfontname]\fi:}
707 \ifx\FontNameToTable\empty \let\FontNameToTable\DEFAULTfontname \fi

708 \typein[\IsUnicodeFont]%
709 {^^JIs this a Unicode font?^^J^^J%
710 \ifx\DEFAULTunicodefont\empty [default yes]\else [default no]\fi:}

711 \ifx\IsUnicodeFont\empty
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712 % \ifx\DEFAULTunicodefont\empty
713 % \else
714 \let\IsUnicodeFont\DEFAULTunicodefont
715 % \fi
716 \else
717 \ifx\DEFAULTunicodefont\empty
718 \else
719 \let\IsUnicodeFont\empty
720 \fi
721 \fi

722 \ifx\IsUnicodeFont\empty
723 \typein[\FontFeaturesToApply]%
724 {^^JInput font feature key/value list to apply%
725 \ifx\DEFAULTfontfeatures\empty\else
726 ^^J^^J[default \DEFAULTfontfeatures]\fi:}
727 \ifx\FontFeaturesToApply\empty \let\FontFeaturesToApply\DEFAULTfontfeatures \fi
728 \else
729 \let\FontFeaturesToApply\DEFAULTfontfeatures
730 \fi

731 \typein[\TableConfigurationToApply]%
732 {^^JInput table configuration key/value list to apply%
733 \ifx\DEFAULTtableconfig\empty\else
734 ^^J^^J[default
735 \expandafter\detokenize\expandafter{\DEFAULTtableconfig}]\fi:}
736 \ifx\TableConfigurationToApply\empty
737 \let\TableConfigurationToApply\DEFAULTtableconfig
738 \fi

739 \edef\generatetable{\noexpand\displayfonttable
740 \ifx\IsUnicodeFont\empty\else *\fi
741 \ifx\TableConfigurationToApply\empty\else
742 [\expandafter\unexpanded\expandafter{\TableConfigurationToApply}]\fi
743 {\FontNameToTable}%
744 \ifx\FontFeaturesToApply\empty\else[\FontFeaturesToApply]\fi
745 }

746 \fi

747 \makeatletter
748 \protected@write\@auxout{}{\gdef\string\generatetable
749 {\expandafter\detokenize\expandafter{\generatetable}}}
750 \protected@write\@auxout{}{\gdef\string\DEFAULTfontname{\FontNameToTable}}
751 \protected@write\@auxout{}{\gdef\string\DEFAULTunicodefont{\IsUnicodeFont}}
752 \protected@write\@auxout{}{\gdef\string\DEFAULTfontfeatures{\FontFeaturesToApply}}
753 \protected@write\@auxout{}{\gdef\string\DEFAULTtableconfig
754 {\expandafter\detokenize\expandafter{\TableConfigurationToApply}}}
755 \makeatother

756 \generatetable
757 \end{document}
758 〈/standalone〉

7 A samples file
759 〈*samples〉
760 %<<VERBATIMLINE
761 %!TEX program = lualatex
762

763 %VERBATIMLINE

764 \documentclass{article}
765

766 \usepackage{xparse,color}
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767

768 \usepackage{fontspec}
769

770 \setmainfont{Linux Biolinum O}
771 \setmonofont{SourceCodePro}
772

773 \usepackage{unicodefonttable}
774

775 \addtolength\textwidth{30pt}
776

777 \begin{document}
778

779 \listoftables
780

781 \section{Computer Modern --- 8bit font}
782

783 \displayfonttable*[color=none,
784 range-end = 7F,
785 ]{cmr10}
786

787 %\section{Computer Modern Sans --- 8bit font} \displayfonttable*[]{cmss10}
788

789 \newpage
790

791 \section{TeX Gyre Heros (Helvetica) --- 8bit font}
792

793 \displayfonttable*[color=red,nostatistics=false,
794 hex-digits = head+foot,
795 range-end = FF,
796 ]{ec-qhvr}
797

798 \newpage
799

800 \section{Latin Modern Sans --- OTF font}
801

802 \displayfonttable[
803 % display-block = rules,
804 % missing-glyph = \tiny\setlength\fboxsep{0pt}\fbox{$\times$},
805 hex-digits = block,
806 title-format-cont = \caption[]{\emph{continued}},
807 ]{Latin Modern Sans}
808

809 \newpage
810

811 \section{\TeX{} Gyre Pagella (Palatino) oldstyle figures --- OTF font}
812

813 \displayfonttable{TeX Gyre Pagella}[Numbers=OldStyle]
814

815 \newpage
816

817 \section{Comparing Latin Modern Math with New Computer Modern Math}
818

819 \displayfonttable[compare-with=NewCMMath-Regular.otf, range-end=1FFFF]
820 {latinmodern-math.otf}
821

822 \end{document}

823 〈/samples〉
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Numbers written in italic refer to the page where the corresponding entry is described
or mentioned. Numbers underlined refer to the code line of the definition; numbers in
Roman refer to the code lines where the entry is used.
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\expandafter . . . . . . . 735, 742, 749, 754
\ExplSyntaxOff . . . . . . . . . . . . . . . . 670

F
\fbox . . . . . . . . . . . . . . . . . . . . . . . . 804
\fboxsep . . . . . . . . . . . . . . . . . . . . . 804
\fi . . . . . . . . 693, 695, 707, 715, 720,

721, 727, 730, 738, 740, 742, 744, 746
fi commands:

\fi: . . . . . . . . 283, 706, 710, 726, 735
fmuft internal commands:

\g__fmuft_block_title_tl . 329,
336, 350, 366, 387, 389, 651, 930

g__fmuft_block_title_tl . . . . . 387
\l__fmuft_blockwise_hex_-

digits_bool . . . . . . . . . . . . .
. . . . . 62, 91, 97, 101, 105, 109, 351
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\l__fmuft_color_tl . . . . . . . . .
. . . . . . . 75, 76, 114, 115, 222, 315

\l__fmuft_compare_bgcolor_tl .
. . . . . . . . . . . . . 231, 244, 257, 259

\l__fmuft_compare_color_tl . .
. . . . . . . . . . . . . 231, 243, 251, 253

\l__fmuft_compare_font_tl . . .
. . . . . . . 27, 29, 187, 190, 225, 232

\l__fmuft_compare_with_tl . . .
. . . . . . . 26, 29, 125, 131, 242, 247

\__fmuft_debug_nl:n . . . . . . . 48,
50, 53, 55, 58, 119, 121, 155, 332,
333, 342, 345, 352, 354, 356, 362

\l__fmuft_display_block_-
action_tl 363, 655, 661, 664, 667

\l__fmuft_display_block_bool .
. . . . . . . . . 337, 654, 660, 663, 666

\__fmuft_display_fonttable:nnn
. . . . . . . . . . . . . . . . . . . 14, 19, 22

\l__fmuft_display_header_bool
. . . . . . . 33, 38, 47, 52, 78, 81, 920

\__fmuft_display_row_of_hex_-
digits: . . 50, 55, 58, 65, 121, 353

\l__fmuft_display_statistics_-
bool . . . . . . . . . . . 122, 145, 148

\g__fmuft_first_row_bool . . . .
. . 339, 341, 359, 360, 376, 380, 930

\l__fmuft_footer_hex_digits_-
bool . . . . . . . . . . . . . . . . 57,
62, 93, 95, 100, 104, 108, 120

\__fmuft_format_compare_-
stats:nnnnnn . . . . . . . . 130, 262

\__fmuft_format_glyph:n . . . . .
. . . . . . . . . . . . . 184, 202, 230, 271

\__fmuft_format_hex_digit:n . . . 65
\__fmuft_format_row_title:n . .

. . . . . . . . . . . . . . . . . . . . 305, 314
\__fmuft_format_stats:nn . 127, 152
\__fmuft_format_table_cont:nn

. . . . . . . . . . . . . . . . . . . . . . 53, 87
\__fmuft_format_table_title:nn

. . . . . . . . . . . . . . . . . . 48, 83, 920
\g__fmuft_glyph_also_B_int . .

. . . . . . . . . . 41, 132, 136, 192, 385
\l__fmuft_glyph_box_dim . . . . .

. . . . . . . . . . . . . . . . 272, 273, 275
\g__fmuft_glyph_int . . . 41, 185, 383
\g__fmuft_glyph_only_B_int . .

. . . . . . . . . . 41, 133, 138, 236, 384
\g__fmuft_glyph_seen_bool . . .

. . . . . . 186, 237, 327, 368, 376, 381
\__fmuft_handle_hex_A:n . . . . . 164
\__fmuft_handle_hex_B:n . . . . . 164
\__fmuft_handle_hex_C:n . . . . .

. . . . . . . . . . . . . 164, 285, 925, 928
\__fmuft_handle_hex_D:n . . . . .

. . . . . . . . . . . . . . . . 164, 310, 925
\__fmuft_handle_hex_H:n . . 164, 924

\__fmuft_handle_missing_-
glyph:n . . . . . . . . . . 30, 196, 199

\__fmuft_handle_missing_glyph_-
compare:n . . . . . . . . . . . . 31, 199

\__fmuft_handle_missing_glyph_-
std:n . . . . . . . . . . . . . . . 199, 926

\__fmuft_handle_slot:n . . . 176, 181
\__fmuft_handle_table_ending:n

. . . . . . . . . . . . . . . . . . . . . 37, 118
\l__fmuft_header_hex_digits_-

bool 49, 54, 62, 92, 96, 99, 103, 107
\g__fmuft_hex_A_tl . . . . . . . . .

. . 159, 169, 177, 289, 293, 298, 306
\g__fmuft_hex_B_tl . . . . . . . . .

. . 159, 171, 178, 290, 294, 299, 307
\g__fmuft_hex_C_tl . . . . . . 159,

173, 178, 287, 291, 294, 299, 307
\c__fmuft_hex_digits_clist . .

. . 163, 168, 170, 172, 174, 309, 924
\l__fmuft_hex_digits_font_tl .

. . . . . . . . . . . . . . . . . . . . . 75, 111
\g__fmuft_hex_H_tl . . . . . . 159,

167, 177, 288, 293, 298, 306, 924
\__fmuft_if_uchar_exists:n . . 278
\__fmuft_if_uchar_exists:nTF .

. . . . . . . . . . . . . . . . 182, 191, 226
\__fmuft_initialize_table_-

rows: . . . . . . . . . . . . . . . 165, 379
\__fmuft_maybe_typeset_a_row_-

and_display_a_block_title:
. . . . . . . . . . . . . . . . . . . . 286, 326

\l__fmuft_missing_glyph_color_-
tl . . . . . . 204, 213, 215, 221, 222

\l__fmuft_missing_glyph_font_-
tl . . . . . . . . . . . . . . . . . 205, 217

\l__fmuft_missing_glyph_tl . .
. . . . . . . . . . . . . . . . 206, 219, 926

\__fmuft_produce_table_rows: .
. . . . . . . . . . . . . . . . . . . . . 36, 164

\l__fmuft_range_end_tl . . . . . .
. . . . . . . . . . . . . 300, 318, 323, 929

\l__fmuft_range_start_tl . . . .
. . . . . . . . . . . . . 295, 317, 321, 929

\g__fmuft_row_missing_bool . .
. . . . . . . . . 331, 369, 373, 376, 382

\g__fmuft_row_tl . . . . . . . . 180,
183, 200, 228, 303, 370, 925, 925, 929

\__fmuft_setup_header_footer:nn
. . . . . . . . . . . . . . . . . . . . . . 35, 46

\l__fmuft_stats_font_tl . . 124, 150
\__fmuft_update_block_title:n

. . . . . . . . . . . . . . . . . . . . 288, 388
\FontFeaturesToApply . . . . . . . . . . .

. . . . . . 699, 723, 727, 729, 744, 752
\FontNameToTable 697, 702, 707, 743, 750
\fontspec . . . . . . . . . . . . . . . . . . . . . 24
\fonttableglyphcount . . . . . . . . . . .

. . . . . . 41, 127, 130, 135, 903, 920
\fonttablesetup . . . . . . . . . . . . . 9, 903
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\footnotesize . . . . . . . . . . . . . . . . . 315

G
\gdef . . . . . . . . . . 748, 750, 751, 752, 753
\generatetable . . 687, 739, 748, 749, 756
glyph-width . . . . . . . . . . . . . . . . . . 904
group commands:

\group_begin: . . . . . . . . 23, 189, 224
\group_end: . . . . . . . . . . 39, 193, 240

H
hbox commands:

\hbox_to_wd:nn . . . . . . . . . . . . . 272
header . . . . . . . . . . . . . . . . . . . . . . . 903
hex-digits . . . . . . . . . . . . . . . . . . . 903
\hspace . . . . . . . . . . . . . . . . . . . . . . 140
\hss . . . . . . . . . . . . . . . . . . . . . . . . . 272

I
\IfBooleanTF . . . . . . . . . . . . . . . . . . . 12
\IfValueTF . . . . . . . . . . . . . . . . 85, 921
\ifx . . . . . . . . . . . . . . . . . . . 687, 691,

696, 705, 707, 710, 711, 712, 717,
722, 725, 727, 733, 736, 740, 741, 744

\ignorespaces . . . . . . . . . . . . . . . . . . 10
int commands:

\int_case:nnTF . . . . . . . . . . . . . 390
\int_compare:nNnTF . . . . . . 292, 297
\int_eval:n . . . . . . . . . . . . . 132, 135
\int_gincr:N . . . . . . . . 185, 192, 236
\int_gzero:N . . . . . . . . 383, 384, 385
\int_new:N . . . . . . . . . . . . 43, 44, 45
\int_use:N . . . 42, 132, 133, 136, 138

\IsUnicodeFont . . . . . . . . . . . . . 698,
708, 711, 714, 719, 722, 740, 751

K
keys commands:

\keys_define:nn . . . . . . . . . . 77,
144, 156, 210, 245, 274, 319, 656

\keys_set:nn . . . . . . . . . . . . . 10, 25

L
\let . . . . . . . . . . . . . . . . . . . 697, 698,

699, 700, 707, 714, 719, 727, 729, 737
\linewidth . . . . . . . . . . . . . . . . . . . 264
\listoftables . . . . . . . . . . . . . . . . . 779

M
\makeatletter . . . . . . . . . . . . . . . . . 747
\makeatother . . . . . . . . . . . . . . . . . . 755
\midrule . . . . . . . . . . . . . . . . . 664, 903
missing-glyph . . . . . . . . . . . . . . . . . 904
missing-glyph-color . . . . . . . . . . . 904
missing-glyph-font . . . . . . . . . . . . 904
\multicolumn . . . . . . . . . . . 124, 349, 903

N
\NewDocumentCommand . . . . . . . . . . 9, 11

\newpage . . . . . . . . . . 789, 798, 809, 815
\noalign . . . . . . . . . . . . . . . . . . 346, 348
\noexpand . . . . . . . . . . . . . . . . . . . . 739
noheader . . . . . . . . . . . . . . . . . . . . . 903
\normalfont . . . 151, 158, 349, 904, 923
nostatistics . . . . . . . . . . . . . . . . . 904

O
\oddsidemargin . . . . . . . . . . . . . . . . 677

P
\parbox . . . . . . . 264, 904, 904, 923, 923
prg commands:

\prg_return_false: . . . . . . . . . 282
\prg_return_true: . . . . . . . . . . 280
\prg_set_conditional:Npnn . . . 278

\ProcessKeysPackageOptions . . . . . 672
\ProvidesExplPackage . . . . . . . . . . . . . 5

Q
\qquad . . . . . . . . . . . . . . . . . . . . . . . 158
\quad . . . . . . . . . . . . . . . . . . . . . . . . . 34

R
range-end . . . . . . . . . . . . . . . . . . . . 905
range-start . . . . . . . . . . . . . . . . . . 905
\RequirePackage . . . . . . . . . . . 2, 4, 671
\rlap . . . . . . . . . . . . . . . . . . . . . . . . 158

S
scan commands:

\scan_stop: . . . . . . . . . . . . . . . . 279
\scriptsize . . . . 112, 158, 218, 903, 904
\section . . . 781, 787, 791, 800, 811, 817
\setfontface . . . . . . . . . . . . . . . . . . . 29
\setlength . . . . . . . . . . . . 676, 677, 804
\setmainfont . . . . . . . . . . . . . . . . . . 770
\setmonofont . . . . . . . . . . . . . . . . . . 771
\small . . . . . . . . . . . . . . . . . 85, 151, 904
\smallskip . . . . . . . . . . . . . . . . . . . 348
\space . . . . . . . . . . . . . . . . 691, 692, 694
statistics . . . . . . . . . . . . . . . . . . . 904
statistics-compare-format . . . . . . 904
statistics-font . . . . . . . . . . . . . . . 904
statistics-format . . . . . . . . . . . . . 904
\string . . . . . . . . 748, 750, 751, 752, 753
\symbol . . . . . . . . . . . . . . . . . . . 184, 233

T
\TableConfigurationToApply . . . . .

. . 700, 731, 736, 737, 741, 742, 754
\TeX . . . . . . . . . . . . . . . . . . . . . . . . . 811
TEX and LATEX 2ε commands:

\@auxout . . . . 748, 750, 751, 752, 753
\protected@write . . . . . . . . . . .

. . . . . . . . . 748, 750, 751, 752, 753
tex commands:

\tex_font:D . . . . . . . . . . . . . . . . 279
\tex_iffontchar:D . . . . . . . . . . 279
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\textheight . . . . . . . . . . . . . . . . . . 678
\texttt . . . . . . . . . . . . 85, 265, 266, 315
\textwidth . . . . . . . . . . . . . . . . 676, 775
\times . . . . . . . . . . . . . . . . . . . . . . . 804
\tiny . . . . . . . . . . . . . . . . . . . . . . . . 804
title-format . . . . . . . . . . . . . . . . . 903
title-format-cont . . . . . . . . . . . . . 903
tl commands:

\tl_clear:N . . . 27, 114, 213, 251, 257
\tl_gclear:N . . . . . . . . . . . . . . . 366
\tl_gput_right:Nn . . . 183, 200, 228
\tl_gset:Nn . . . . . . . . . . . . . . . .

. . 167, 169, 171, 173, 287, 303, 389
\tl_if_empty:NTF . 26, 125, 187, 329
\tl_new:N . . . . . . . . . . . . . . . . .

. . . 76, 159, 160, 161, 162, 180,
221, 242, 243, 244, 317, 318, 387, 655

\tl_set:Nn . . . . . . . . . . . . . 115,
215, 222, 253, 259, 661, 664, 667

\tl_use:N . . . . . . 336, 350, 370, 651
\topmargin . . . . . . . . . . . . . . . . . . . 679
\ttfamily . . . . . . . . . 112, 218, 903, 904
\typein . . . . . . . . 689, 702, 708, 723, 731
\typeout . . . . . . . . . . . . . . . . . . 336, 686

U
\undefined . . . . . . . . . . . . . . . . . . . 687
\unexpanded . . . . . . . . . . . . . . . . . . 742
\unicodefonttabledate . . . . . . . . . . . . 6
\unicodefonttabletablesetup . . . . 918
\unicodefonttableversion . . . . . . . . . 7
\usepackage . . . 680, 766, 768, 773, 937

V
\vskip . . . . . . . . . . . . . . . . . . . . . . . 346
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