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1 Introduction

This document describes the new font selection features of the LATEX Document
Preparation System. It is intended for package writers who want to write font-loading
packages similar to ntimesn or nlatexsymn. This document is only a brief introduction

to the new facilities and is intended for package writers who are familiar with TEX
fonts and LATEX packages. It is neither a user-guide nor a reference manual for
fontsin LATEX2e.

1.1 LaTEX2efONts

The most important difference between LATEX 2.09 and LATEX2e isthe way that
fonts are selected. In LATEX 2.09, the Computer Modern fonts were built into the
LATEX format, and so customizing LATEX to use other fonts was a major effort.

In LATEX2e, very few fonts are built into the format, and there are commands to
load new text and math fonts. Packages such as ntimesn or nlatexsymn allow authors
to access these fonts. This document describes how to write similar font-loading
packages.

The LATEX2e font selection system was first released as the iNew Font
Selection Schemg (NFSS) in 1989, and then in release2 in 1993. LATEX2e
includes NFSS release 2 as standard.

1.2 Overview

This document contains an overview of the new font commands of LATEX.

Section ? describes the commands for selecting fonts in classes and packages. It
liststhe five LATEX font attributes, and lists the commands for selecting
fonts. It also describes how to customize the author commands such as nn and
nn to suit your document design.

Section ? explains the commands for controlling LATEX math fonts. It describes
how to specify new math fonts and new math symbols.

Section ? explains how to install new fontsinto LATEX. It showshow LATEX
font attributes are turned into TEX font names, and how to specify your own
fonts using font definition files.

Section ? discusses text font encodings. It describes how to declare a new
encoding and how to define commands, such as n4n or n.n, which have
different definitionsin different encodings, depending on whether ligatures,
etc. are available in the encoding.

Section ? covers font miscellania. It describes how LATEX performs font
substitution, how to customize fonts that are preloaded in the LATEX format,
and the naming conventions used in LATEX font selection.

1.3 Further information

For ageneral introduction to LATEX, including the new features of LATEX 2e, you
should read , Leslie Lamport, Addison Wesley, 2nd ed, 1994.

A more detailed description of the LATEX font selection scheme is to be found
in, Goossens, Mittelbach and Samarin, Addison Wesley, 1994.



The LATEX font selection scheme is based on TEX, which is described by its
developer in The TEXbook, Donald E. Knuth, Addison Wesley, 1986, revised in
1991 to include the features of TEX 3.

Sebastian Rahtzjs npsnfssn software contains the software for using a large
number of Type 1 fonts (including the Adobe Laser Writer 35 and the Monotype CD-
ROM fonts) in LATEX. It should be available from the same source as your copy of
LATEX.

The npsnfssn software uses fonts generated by Alan Jeffreyjs nfontinstn software.
This can convert fonts from Adobe Font Metric format into a format readable by
LATEX, including the generation of the n.fdn files described in Section 2. The
nfontinstn software should be available from the same source as your copy of
LATEX.

Whenever practical, LATEX uses the font naming scheme described in
Filenames for fonts, Karl Berry, TUGboat 11(4), 1990.

The class-writerjs guide describes the new LATEX features for writers of
document classes and packages and is kept in nclsguide.texn.

We are gradually turning the source code for LATEX intoa LATEX document .
This document includes an index of LATEX commands and can be typeset from
nsource2e.texn.

For more information about TEX and LATEX, please contact your local TEX
Users Group, or the international TEX Users Group, P. O. Box 869, Santa Barbara,
CA 93102-0869, USA, Fax: +1 805 963 8358, E-mail: tug@tug.org.

2 Text fonts

This section describes the commands available to class and package writers for
specifying and selecting fonts.

2.1 Text font attributes

Every text font in LATEX has five attributes:

encoding This specifies the order that characters appear in the font. The two most
common text encodings used in LATEX are Knuthjsi TEX textj encoding,
and thei TEX text extendedj encoding developed by the TEX Users Group
members during a TEX Conference at Cork in 1990 (hence itsinformal name
iCork encodingj).

family The name for a collection of fonts, usually grouped under a common name
by the font foundry. For example, iAdobe Timeg, il TC Garamond;j, and
KnuthjsiComputer Modern Romanj are all font families.

series How heavy or expanded afont is. For example, imedium weightj, inarrow;
and ibold extendedj are all series.

shape The form of the letters within afont family. For example, iitalicj, iobliquej
and iuprightj (sometimes called iroman;j) are all font shapes.

size The design size of the font, for example i10ptj.

The possible values for these attributes are given short acronyms by LATEX. The
most common values for the font encoding are:

nOTlnTEX text
NTINTEX extended text



NOMLNTEX math italic
NOMSNTEX math symbols
NOMXnTEX math large symbols
nUnUnknown
nL<xx>nA local encoding

The ilocalj encodings are intended for font encodings which are only locally
available, for example afont containing a university logo in various sizes.
There are far too many font families to list them al, but some common ones are:

ncmrnComputer Modern Roman

ncmssnComputer Modern Sans
ncmttnComputer Modern Typewriter
ncmmnComputer Modern Math Italic
ncmsynComputer Modern Math Symbols
ncmexnComputer Modern Math Extensions

nptmnAdobe Times

nphvnAdobe Helvetica

npcrnAdobe Courier

The most common values for the font series are:

nmnM edium

nbnBold
nbxnBold extended
nsbnSemi-bold

ncnCondensed

The most common values for the font shape are:

rlrlrlNormal (that isiuprightj or iromanyj)

nitnitalic
nsinSlanted (or iobliquey)
nscnCaps and small caps

The font size is specified as a dimension, for example n10ptn or n1.5inn or N3mmn.
These five parameters specify every LATEX font, for example:

Font TEX font name
LATEX
specification

ncmrmmmnm10ptrComputer Modern Roman ncmrlOn
nOT1n 10pt

ncmssnmmsiml12ptrComputer  Modern Sans ncmssil2n
nOT1n Oblique 12pt

ncmmi10n

ncmmnmmitm10ptrComputer  Modern Math



nOMLnN
NnT1n

[talic 10pt
nptmmbnnitm18ptrAdobe Times Bold Italic nptmbq at 18ptn

18pt

These five parameters are displayed whenever LATEX gives an overfull box
warning, for example:

Overfull
li nes 314--318

[J\OT1l/cnr/mMn/10 Normally [] and [] will

cal ,

\ hbox (3.80855pt too wide)

i n paragraph at

be iden-ti-

The author commands for fonts set the five attributes:

Author command
n..nor nn

n..n or nn
n..nornn
.nornn
.nornn
.nornn
.nornn
.nornn
Nn.N or Nn
N

Nn

Nn

Nn

nn

nn

nn
nn

nN
nN

S5535S5

Attribute

family
family
family
series
series
shape
shape
shape
shape
size
size
size
size
size
size
size
size
size

size

Value in narticlen class

ncmrn
ncmssn
ncmttn
nmn
nbxn
nnn

nitn

nsin
nscn
n5ptn
n7/ptn
ndptn
n9ptn
n10ptn
n12ptn
n14.4ptn

nl7.28ptn
n20.74ptn

n24.88ptn

The values used by these commands are determined by the document class, using the

parameters defined in Section 2.

Note that there are no author commands for selecting new encodings. These
should be provided by packages, such as the nfontencn package.
This section does not explain how LATEX font specifications are turned into

TEX font names. This is described in Section 2.
2.2 Selection commands

The low-level commands used to select atext font are as follows.

[Sorry. Ignored \ begi ndecl

\ enddecl ]

Each of these commands sets one of the font attributes; nn also sets nn. The actual



font in use is not altered by these commands, but the current attributes are used to
determine which font to use after the next nn command.
[Sorry. Ignored\ begi ndecl ... \enddecl]
Selects atext font, based on the current values of the font attributes.
Warning: there must be a nn command immediately after any settings of the font
parameters by (some of) the five n<parameter>n commands, before any following
text. For example, it islegal to say:

\fontfanm |l yptm fontseriesb\sel ectfont Sone text.

but it isnot legal to say:

\fontfani |l yptm Sonme \fontseriesb\sel ectfont text.

You may get unexpected results if you put text between a n<parameter>n command
and ann.

[Sorry. Ignored\ begi ndecl ... \enddecl]
A short hand for the equivalent nn? commands followed by acall to nn.

2.3 Internals

The current values of the font attributes are held in internal macros.
[Sorry. Ignored\ begi ndecl ... \enddecl]

These hold the current values of the encoding, the family, the series, the shape, the
size, the baseline skip, the main math size, the script math size and the scriptscript
math size. The last three are accessible only within a formula; outside of math they
may contain arbitrary values.

For example, to set the size to 12 without changing the baseline skip:

\ fontsizel2\f @asel i neskip

However, you should never alter the values of the internal commands directly; they
must only be modified using the low-level commands like nn, nn, etc. If you disobey
this warning you might produce code that loops.

2.4 Parameters for author commands

The parameter values set by author commands such as nn and nn, etc. are not hard-
wired into LATEX; instead these commands use the values of a number of
parameters set by the document class and packages. For example, nn is the name of
the default family selected by nn and nn. Thus to set a document in Adobe Times,
Helveticaand Courier, the document designer specifies:

\ r enewconmand\ r ndef aul t pt m
\ r enewcomand\ sf def aul t phv
\renewconmand\ t t def aul t pcr

[Sorry. Ignored\ begi ndecl ... \enddecl]
The encoding, family, series and shape of the main body font. By default these are
nOT1n, nn, nmn and nnn. Note that since the default family is nn, this means that
changing nn will change the main body font of the document.

[Sorry. Ignored\ begi ndecl ... \enddecl]
The families selected by nn, nn, nn, nn, nn and nn. By default these are
ncnrn, ncnesn and ncnttn.

[Sorry. lIgnored \ begindecl ... \enddecl]



The series selected by nn, nn, nn and nn. By default these
are nbxn and nm. These values are suitable for the
default fanmilies used. If other fonts are used as standard
docunent fonts, for exanple, sone PostScript fonts, it
m ght be necessary to adjust the value of nn to nbn since
only a few such fanmlies have ibold extendedj series. An
alternative (taken for the fonts provided by npsnfssn) is
to define silent substitutions from nbxn series to nbn
series with special nn declarations and the nssubn size
function, see Section ?.
[Sorry. lIgnored \ begi ndecl ... \enddecl]

The shapes selected by nn, nn, nn, nn, nNn, Nn, N ao nN. By
default these are nitn, nsln, nscn and nnn

Note that there are no paraneters for the size commuands.
These should be defined directly in class files, for
exanpl e:

\ r enewconmmand\ nor nal si ze\ f ont si ze1012\ sel ect f ont

More elaborate exanples (setting additional paraneters
when the text size is changed) can be found in nclasses.
dtxn the source docunmentation for the classes narticlen,
nreportn, and nbookn

2.5 Special font declaration
commands

[Sorry. lIgnored \ begindecl ... \enddecl]

Decl ares command cnd to be a font switch which selects
the font that is specified by the attributes ENC, famly,
series, shape, and size.

The font is selected wthout any adjustnents to
basel i neski p and ot her surrounding conditions.

Thi s exanple makes n.n select a small dot very quickly:

\ Decl ar eFi xedFont\ pi ct ur echar OTlcnr m5

[Sorry. lgnored \ begindecl ... \enddecl]

Decl ares command cnd to be a font comand with one
argunent. The current font attributes are locally nodified
by font-switches and then the argument of cnd is typeset
in the resulting new font.

Conmmands defined by nn autonmatically take care of any
necessary italic correction (on either side).

The followi ng exanple shows how nnis defined by the
ker nel .

\ Decl ar eText Font Command\textrm rnfanily

To define a command that always typeset its argunent in
the italic shape of the main document font you could
decl are:

\ Decl ar eText Font Conmand\ nor mal i t\ nor mal f ont\i t shape



Thi s decl aration can be used to change the neaning of a
command; if cnd is already defined, a log that it has been
redefined is put in the transcript file.

[Sorry. lgnored \ begindecl ... \enddecl]

Decl ares command cnd to be a font switch (i.e. used with
the syntax n<cnd>...n) having the definition text-swtch
when used in text and the definition math-sw tch when used
in a formula. Math al phabet conmands, |ike nn, when used
within math-switch should not have an argunent. Their use
in this argunent causes their senantics to change so that
they here act as a font switch, as required by the usage
of the cnd.

This declaration is useful for setting up commands |ike
nn to behave as they did in LATEX 2.09. We strongly urge you not to misuse this
declaration to invent new font commands.

The following example defines nn to produce the italic shape of the main
document font if used in text and to switch to the font that would normally be
produced by the math alphabet nn if used in a formula.

\DeclareOldrFontCommand\it\normal font\itshape\mathit

This declaration can be used to change the meaning of a command; if cmd is
already defined, a log that it has been redefined is put in the transcript file.

3 Math fonts

This section describes the commands available to class and package writers for
specifying math fonts and math commands.

3.1 Math font attributes

The selection of fonts within math mode is quite different to that of text fonts.

Some math fonts are selected explicitly by one-argument commands such as
nmaxn or nvecn: these are called math alphabets. These math alphabet commands
affect only the font used for letters and symbols of type nn (see Section ?); other
symbols within the argument will be left unchanged. The predefined math alphabets
are;

Alphabet Description Example
nn default abcXYZ
nn roman abcXYZ
nn bold roman abcXYZ
nn sans serif abcXYZ
nn text italic abcXYZ
nn typewriter abcXYzZ
nn caligraphic XYZ

Other math fonts are selected implicitly by TEX for symbols, with commands such
asn*n (producing *) or with straight characters like n»n or n+n. Fonts containing such
math symbols are called math symbol fonts. The predefined math symbol fonts are;

Symbol font Description Example



noperatorsn symbols from nn [+]

nlettersn symbols from nn <<F>>
nsymbolsn most LATEX symbols *
nlargesymbolsn large symbols

Some math fonts are both math alphabets and math symbol fonts, for example nn and
noperatorsn are the same font, and nn and nlettersn are the same font.

Math fonts in LATEX have the same five attributes as text fonts: encoding,
family, series, shape and size. However, there are no commands that allow the
attributes to be individually changed. Instead, the conversion from math fonts to these
five attributes is controlled by the math version. For example, the nnormaln math
version maps.

External
Math font font

AlphabetsSymbol fonts Attributes
nnnlettersn NOMLnncmmn nmn nitn
nnnoperatorsn NOT1n ncmrn nmn nnn
nnnsymbolsn nOM Snncmsyn nmn  nnn
nlargesymbolsn nOMXmcmexn nmn  nnn
nn nOT1n ncmrn nbxn nnn
nn NOT1nncmssn nmn nnn
nn nOT1n ncmrn nmn nitn
nn NnOT1n ncmtth nmn nnn

The nboldn math version is similar except that it contains bold fonts. The command
nn selects the nboldn math version.
Math versions can only be changed outside of math mode.
The two predefined math versions are:

nnormal nthe default math version
nboldnthe bold math version

Packages may define new math alphabets, math symbol fonts, and math versions.
This section describes the commands for writing such packages.

3.2 Selection commands

There are no commands for selecting symbol fonts. Instead, these are selected
indirectly through symbol commands like n*n. Section ? explains how to define
symbol commands.

[Sorry. Ignored\ begi ndecl ... \enddecl]
Each math aphabet is a command which can only be used inside math mode. For
example, nx+y+Zn produces x+y+Z.

[Sorry. Ignored\ begi ndecl ... \enddecl]
This command selects a math version; it can only be used outside math mode. For
example, nn is defined to be nboldn.

3.3 Declaring math versions
[Sorry. Ignored\ begi ndecl ... \enddecl]



Defines version-name to be a math version.

The newly declared version isinitialised with the defaults for all symbol fonts and
math al phabets declared so far (see the commands nn and nn).

If used on an already existing version, an information message is written to the
transcript file and all previous nn or nn declarations for this version are overwritten by
the math aphabet and symbol font defaults, i.e. one ends up with a virgin math
version.

Example:

\ Decl ar eMat hVer si onnor nal

3.4 Declaring math alphabets

[Sorry. Ignored\ begi ndecl ... \enddecl]

Defines math-alph to be a new math al phabet.

The arguments encoding family series shape are the default values for this math
alphabet in al math versions; these can be reset later for a particular math version by a
nn command. If shape is empty then the math-alph is declared to be invalid in all
versions, unlessit is set by alater nn command.

Checks that math-al ph can be used and that encoding is a valid encoding scheme.

In these examples, nn is defined everywhere but nn, by default, is defined
nowhere.

\ Decl ar eMvat hAl phabet\ fooOT1lcntt m
\ Decl ar eMat hAl phabet \ bazOr1

[Sorry. Ignored\ begi ndecl ... \enddecl]
Changes, or sets, the font for the math al phabet math-alph in math version version-
name to encodingfamilyseriesshape.
Checks that math-alph is a math alphabet, version-name is a math version and
encoding is a known encoding scheme.
This example defines nn for the inormalj math version only:

\ Set Mat hAl phabet \ baznor mal OT1lcnmssm

Note that this declaration is not used for all math alphabets: Section ? describes nn,
which is used to set up math a phabets contained in fonts which have are declared as
symbol fonts.

3.5 Declaring symbol fonts

[Sorry. Ignored\ begi ndecl ... \enddecl]

Defines sym-font-name to be a new symbol font.

The arguments encoding family series shape are the default values for this symbol
font in al math versions; these can be reset later for a particular math version by ann
command.

Checks that sym-font-name can be used and that encoding is a declared encoding
scheme.

For example, the following sets up the first four standard math symbol fonts:

\ Decl ar eSynbol Font oper at or sOT'lcnt rm

\ Decl ar eSynbol Font | ettersOVLcmmi t

\ Decl ar eSynbol Font synmbol sOM5cnsymm

\ Decl ar eSynbol Font | ar gesynbol sOWcnmexm



[Sorry. Ignored\ begi ndecl ... \enddecl]
Changes the symbol font sym-font-name for math version version name to
encoding family series shape.
Checks that sym-font-name is a symbol font, version name is a known math
version and encoding is a declared encoding scheme.
For example, the following come from the set up of the iboldj math version:

\ Set Synbol Font oper at or sbol dOT'lcnr bxn
\ Set Synbol Font | ett er sbol dOMLcmmbi t

[Sorry. Ignored\ begi ndecl ... \enddecl]

Allows the previously declared symbol font sym-font-name to be also the math
alphabet id (in al math versions).

This declaration should be used in preference to nn and nn when a math alphabet
is the same as a symbol font; thisis because it makes better use of the limited number
(only 16) of TEXjs math groups.

Checks that math-al ph can be defined and that sym-font-name is a symbol font.

Example:

\ Decl ar eSynbol Font Al phabet \ mat hr noper at or s
\ Decl ar eSynbol Font Al phabet \ mat hcal synbol s

3.6 Declaring math symbols

[Sorry. Ignored\ begi ndecl ... \enddecl]
The symbol can be either a single character such as in»nj, or a macro name, such
asn\i \su(,, )n.
Defines the symbol to be a math symbol of type type in dot slot of symbol font
sym-font-name. The type can be given as a number or as a command:

Type Meaning Example
nOn or nn Ordinary *
nlnor nn Large operator
n2n or nn Binary operation *
n3n or nn Relation *
n4n or nn Opening *
n5n or nn Closing *
nén or nn Punctuation ;
n7n or nn Alphabet character A

Only symboals of type nn will be affected by math alphabet commands: within the
argument of a math alphabet command they will produce the character in slot ot of
that math alphabetjs font. Symbols of other types will always produce the same

symbol (within one math version).

nn allows a macro symbol to be redefined only if it was previously defined to be a
math symbol. It also checks that the sym-font-name is a declared symbol font.

Example:

\ Decl ar evat hSynbol \ al phaOl etters"0B
\ Decl ar eMat hSynbol \ | essdot \ mat hbi nAMSb" 0C
\ Decl ar eMat hSynbol \ f oo\ mat hal phaAMsb" 0C



[Sorry. Ignored\ begi ndecl ... \enddecl]
Defines cmd to be a math delimiter where the small variant isin slot slot-1 of symbol
font sym-font-name-1 and the large variant is in slot dot-2 of symbol font sym-font-
name-2. Both symbol fonts must have been declared previously.

Checks that sym-font-name-i are both declared symbol fonts.

If TEX isnot looking for a delimiter, cmd is treated just as if it had been defined
with nn using type,sym-font-name-1 and slot-1. In other words, if a command is
defined as a delimiter then this automatically definesit asamath symbol.

Example:

\ Decl areMat hDel i ni t er\ | angl e\ nat hopensynbol s" 68
| ar gesynbol s" 0A

[Sorry. Ignored\ begi ndecl ... \enddecl]

Defines cmd to act as a math accent.

The accent character comes from dot slot in sym-font-name. The type can be
either nn or nn; in the latter case the accent character changes font when used in a
math al phabet.

Example:

\ Decl ar eMat hAccent \ acut e\ mat hal phaoper at ors" 13
\ Decl ar eMat hAccent\ vec\ mat hordl etters"7E

[Sorry. Ignored\ begi ndecl ... \enddecl]

Defines cmd to be aradical where the small variant isin slot slot-1 of symbol font
sym-font-name-1 and the large variant isin slot slot-2 of symbol font sym-font-name-
2. Both symbol fonts must have been declared previously.

Example (probably the only use for it!):

\ Decl ar eMat hRadi cal \ sqrt synmbol s" 70l ar gesynbol s" 70

3.7 Declaring math sizes

[Sorry. Ignored\ begi ndecl ... \enddecl]

Declares that mt-size is the math text size, s-size is the script size and ss-size the
scriptscript size to be used in math, when t-size is the current text size. For text sizes
for which no such declaration is given the script and scriptscript size will be calculated
and then fonts are loaded for the calculated sizes or the best approximation (this may
result in awarning message).

Normally, t-size and mt-size will be identical; however, if, for example, PostScript
text fonts are mixed with bit-map math fonts then you may not have available a mt-
sizefor every t-size.

Example:

\ Decl ar eMat hSi zes13. 8212. 4107

4 Font installation

This section explains how LATEXj|s font attributes are turned into TEX font
specifications.

4.1 Font definition files



The description of how LATEX font attributes are turned into TEX fonts is usually
kept in a font definition (n.fdn) file. The n.fdn file for family family in encoding
encoding is called n<ENC><family>.fdn, for example nOT1cmr.fdn for Computer
Modern Roman or nT1ptm.fdn for Adobe Times.

Whenever LATEX encounters an encoding/family combination that it does not

know (e.g. if the document designer says nptmn) then LATEX attempts to load the
appropriate n.fdn file. kNot knownl means: there was no nn declaration issued for this
encoding/family combination.

The declarations in the n.fdn file are responsible for telling LATEX how to load
fonts for that encoding/family combination. If the n.fdn file could not be found, a
warning isissued and font substitutions are made.

4.2 Font definition file commands

The n.fdn files should contain only commands from this section. Note that those
commands can aso be used outside a n.fdn file: they can be put in package or class
files, or even in the preamble of a document.

[Sorry. Ignored\ begi ndecl ... \enddecl]
The n.fdn file should announce itself with a nn command, as described in . For
example:

\ Provi desFi |l eTlptm fd[ 1994/ 06/ 01 Adobe Ti nes font
definitions]

[Sorry. Ignored\ begi ndecl ... \enddecl]
Declares afont family family to be available in encoding scheme encoding.
The loading-settings are executed immediately after loading any font with this
encoding and family.
Checks that encoding was previously declared.
This example refers to the Computer Modern Typewriter font family in the Cork
encoding:

\ Decl areFont Fani | yTlcm t\ hyphenchar\font=-1

Each n.fdn file should contain exactly one nn command, and it should be for the
appropriate encoding/family combination.

[Sorry. Ignored\ begi ndecl ... \enddecl]

Declares afont shape combination; here loading-info contains the information that
combines sizes with external fonts. The syntax is complex and is described in
Section ? below.

The loading-settings are executed after |oading any font with this font shape. They
are executed immediately after the iloading-settings which were declared by nn and
so they can be used to overwrite the settings made at the family level.

Checks that the combination encodingfamily was previously declared viann.

Example:

\ Decl ar eFont ShapeOrlcnr sl %

<<5-8>> sub * cmr/mn

<<8>> cnsl 8

<<9>> cnsl 9

<<10>> <<10. 95>> cnsl 10

<<12>> <<14. 4>> <<17. 28>> <<20. 74>> <<24.88>> cnsl 12



An n.fdn file can contain any number of nn commands, which should be for the
appropriate encoding and family.

4.3 Font file loading information

The information which tells LATEX exactly which font (. t f ) files to load is
contained in the loading-info part of a nn declaration. This part consists of one or
more fontshape-decls, each of which has the following form:

f ontshapeSi ze-infos font-info

decl
size-infossize-infos size-info | size-info
size-infokn«nl number-or-range kn»nl
font-info[ size-function kn*nl ] [ kn[nl optarg kn]nl ] fontarg

The number-or-range denotes the size or size-range for which this entry applies.

If it contains a hyphen it is a range: lower bound on the left (if missing, zero

implied), upper bound on theright (if missing, * implied). For ranges, the upper bound
isnot included in the range and the lower bound is.

Examples:
nl0sn simplesize 10pt only
N«-8»n range all sizeslessthan 8pt
n«8-14.4»n  range all sizes greater than or equal to 8pt
but less than 14.4pt
n«14.4-»n  range all sizes greater than or equal 14.4pt

If more than one size-info entry follows without any intervening font-info, they all
share the next font-info.

The size-function, if present, handles the use of font-info. If not present, the
iemptyj size-function is assumed.

All the size-infos are inspected in the order in which they appear in the font shape
declaration. If a size-info matches the requested size, its size-function is executed. If
n@fontn is non-empty afterwards this process stops, otherwise the next size-info is
inspected. (See aso nn.)

If this process does not lead to a non-empty n@fontn, LATEX tries the nearest
simple size. If the entry contains only ranges an error is returned.

4.4 Size functions

LATEX provides the following size functions, whose iinputsj are fontarg and optarg
(when present).
ij (empty) Load the external font fontarg at the user-requested size. If optarg is
present, it is used as the scale-factor.
s Like the empty function but without terminal warnings, only loggings.

gen Generates the external font from fontarg followed by the user-requested size,
€.g. N«8» «9» «10» gen * cmttn

sgen Like the igenj function but without terminal warnings, only loggings.

sub Triesto load afont from a different font shape declaration given by fontarg in
the form familyn/nseriesn/nshape.



ssub Silent variant of isubj, only loggings.

subf Like the empty function but issues awarning that it has to substitute the
external font fontarg because the desired font shape was not available in the
requested size.

ssubf Silent variant of isubfj, only loggings.

fixed Load font fontarg as s, disregarding the user-requested size. If present,
optarg gives the kat ?ptl size to be used.

sfixed Silent variant of ifixedj, only loggings.

Examples for the use of most of the above size functions can be found in the file
ncmfonts.fddnnthe source for the standard n.fdn files describing the Computer
Modern fonts by Donald Knuth.

[Sorry. Ignored\ begi ndecl ... \enddecl]

Declares asize-function name for use in nn commands. The interface is still under
development but there should be no real need to a define new size functions.

The code is executed when the size or size-range in nn matches the user-requested
size.

The arguments of the size-function are automatically parsed and placed into
n@argn and n@argn for use in code. Also available, of course, is n@sizen, which is
the user-requested size.

To signal success code must define the command n@fontn to contain the external
name and any scaling options (if present) for the font to be loaded.

This example sets up the iemptyj size function (simplified):

\ Decl ar eSi zeFuncti on
\ edef\ ext ernal @ ont\ mandat ory@r g\ space at\f @i ze

5 Encodings

This section explains how to declare and use new font encodings and how to declare
commands for use with particular encodings.

5.1 The fontenc package

Users can select new font encodings using the nfontencn package. The nfontencn
package has options for encodings; the last option becomes the default encoding. For
example, to use the nOT2n (Washington University Cyrillic encoding) and nT1n
encodings, with nT1n asthe default, an author types:

\ usepackage[ OT2, T1] f ont enc

This package loads the encoding definition files (n<ENC>enc.defn files) for each
font encoding ENC given as an option but not already declared; it aso sets nn to be
the last encoding in the option list.

LATEX currently predefines the nOT1n and nT1n text encodings, and provides
the files nOT1enc.defn and nT1lenc.defn. Other encoding set-ups might be added to
the distribution at alater stage.

Thus the example above |oads the file nOT2enc.defn and sets nn to nT1n.

5.2 Encoding definition files

Warning: Some aspects of the contents of font definition files are still under
development. Therefore, the current versions of the files nOTlenc.defn and nTlenc.
defn are temporary versions and should not be used as models for producing further



such files. For further information you should read the documentation in nltoutenc.
dtxn.

The declarations in the encoding definition file are responsible for declaring the
encoding and telling LATEX how to produce characters in this encoding.

The n<ENC>enc.defn files should contain only commands from this section. As
with the font definition file commands, it is also possible (although normally not
necessary) to use these declarations directly within a class or packagefile.

[Sorry. Ignored\ begi ndecl ... \enddecl]
The n<ENC>enc.defn file should announce itself with a nn command, described in .
For example:

\ Provi desFi | eOT2enc. def
[ 1994/ 06/ 01 Washi ngton Univ. Cyrillic encoding]

[Sorry. Ignored\ begi ndecl ... \enddecl]

Declares a new encoding scheme encoding.

The text-settings are declarations which are executed every time nn changes the
encoding to be encoding.

The math-settings are similar but are for math aphabets. They are executed
whenever amath alphabet with this encoding is called.

Spaces within the arguments are ignored to avoid surplus spaces in the document.
If areal spaceisnecessary use nn.

Example:

\ Decl ar eFont Encodi ngOT1

Some author commands need to change their definition depending on which
encoding is currently in use. For example, in the nOT1n encoding, the letter i isin
slot n"1Dn, whereas in the nT1n encoding it isin slot N"C6n. So the definition of nAn
has to change depending on whether the current encoding is nOT1n or nT1n. The
following commands allow this to happen.

[Sorry. Ignored\ begi ndecl ... \enddecl]
This command is like n except that it defines a command which is specific to one
encoding. For example, the definition of ndn in the nOT 1n encoding is:

\ Decl ar eText Command\ aaOT1\ accent 23a

takes the same optional argumentsasn
The resulting command is robust, even if the code in definition is fragile.
It does not produce an error if the command has already been defined but logs the
redefinition in the transcript file.
[Sorry. Ignored\ begi ndecl ... \enddecl]
This command is the same as nn, except that if cmd is aready defined in encoding
encoding, then the definition isignored.
[Sorry. Ignored\ begi ndecl ... \enddecl]
This command defines a text symbol with slot slot in the encoding. For example, the
definition of nf3n in the nOT1n encoding is:

\ Decl ar eText Synbol \ ssOI125

It does not produce an error if the command has aready been defined but logs the
redefinition in the transcript file.

[Sorry. Ignored\ begi ndecl ... \enddecl]
This command declares a text accent, with the accent taken from dot dot in the
encoding. For example, the definition of n.nin the nOT1n encoding is:



\ Decl ar eText Accent\ " Or1127

It does not produce an error if the command has aready been defined but logs the
redefinition in the transcript file.
[Sorry. Ignored\ begi ndecl ... \enddecl]

This command declares that the composite letter formed from applying cmd to letter is
defined to be simply slot slot in the encoding. The letter should be asingle letter (such
as nan) or asingle command (such as nin).

For example, the definition of nan in the nT1n encoding could be declared like
this:

\ Decl ar eText Conposi te\' Tla225

The cmd should have been previously declared with nn, or as a one-argument nn.
[Sorry. Ignored\ begi ndecl ... \enddecl]
Thisis a more general form of nn, which allows for an arbitrary definition, not just a
slot. The main use for this is to allow accents on nin to act like accents on nin, for
example:

\ Decl ar eText Conposi t eConmand\ ' OT1i\'\i

It has the same restrictions as nn.
5.3 Default definitions

1994/12/01 The commands in ENCnenc.defn files allow encoding-specific commands
to be defined, but they do not allow commands to be used in other encodings. For
example, the OM S encoding contains the symbol i§j, but we need to be able to use the
command n8n in any encoding, not just OMS.

To alow this, LATEX has commands for giving default definitions for
commands, which are used when the command is not defined in the current encoding.
For example, the default encoding for n§n is OMS, and so in an encoding (such as
OT1) which does not contain n8n, the OMS version is selected. But in an encoding
(such as T1) which does contain n8n, the version for that encoding is used.

Note these commands should not occur in ENCnenc.defn files, since these should
only define commands for that encoding. They should instead be placed in packages.

[Sorry. Ignored\ begi ndecl ... \enddecl]
This command allows an encoding-specific command to be given a default definition.
For example, the default definition for n©n is defined be be acircled icj with:

\ Decl ar eText ConmandDef aul t\ copyri ght\textcircl edc

[Sorry. Ignored\ begi ndecl ... \enddecl]
These commands allow an encoding-specific command to be given a default
encoding. For example, the default encoding for n.n and nam is set to be OT1 by:

\ Decl ar eText Accent Def aul t\ " OT1
\ Decl ar eText Synbol Def aul t\ aeOT1

Note that nn can be used on any one-argument encoding-specific command, not just
those defined with nn. Similarly, nn can be used on any encoding-specific command
with no arguments, not just those defined with nn.
For more examples of these definitions, see nltoutenc.dtxn.
[Sorry. Ignored\ begi ndecl ... \enddecl]



This command is the same as nn, except that if the command already has a default
definition, then the definition is ignored. This is useful to give ifaked| definitions of
symbols which may be given irealj definitions by other packages. For example, a
package might give afake definition of nn by saying:

\ Pr ovi deText CommandDef aul t\ t ext onequart er $\ m@ h\
fracla$

5.4 Encoding defaults

[Sorry. Ignored\ begi ndecl ... \enddecl]

Declares text-settings and math-settings for al encoding schemes. These are
executed before the encoding scheme dependent ones are executed so that one can use
the defaults for the major cases and overwrite them if necessary using nn.

If nnisused as an argument, the current setting of this default is left unchanged.

This example is used by amsfonts.sty for accent positioning; it changes only the
math settings:

\ Decl ar eFont Encodi ngDef aul t s\ r el ax\ def\ accentcl ass@

[Sorry. Ignored\ begi ndecl ... \enddecl]

Declares the default values for font substitution which will be used when a font
with encoding encoding should be loaded but no font can be found with the current
attributes.

These substitutions are local to the encoding scheme because the encoding scheme
is never substituted! They are tried in the order shape then series and finally family.

If no defaults are set up for an encoding, the values given by nn are used.

The font specification for encodingfamilyseriesshape must have been defined by
nn before the n

6 Miscellania

This section covers the remaining font commands of LATEX.
6.1 Font substitution

[Sorry. Ignored\ begi ndecl ... \enddecl]

Declares encodingfamilyseriesshape to be the font shape used in cases where the
standard substitution mechanism fails (i.e. would loop). For the standard mechanism
see the command nn above.

The font specification for encodingfamilyseriesshape must have been defined by
nn before the n

6.2 Preloading

[Sorry. Ignored\ begi ndecl ... \enddecl]

Specifies the fonts that should be preloaded by the format. These commands
should be put in a npreload.cfgn file, which is read in when the LATEX format is
being built. Read npreload.dtxn for more information on how to built such a
configuration file.

Example:

\ Decl ar ePr el oadSi zesOrTlcnr nsl 10, 10. 95, 12



6.3 Naming conventions

0O Math aphabet commands all start with n...n: examples are nn, nn, etc.

O Thetext font changing commands with arguments all start with n...n: e.g. nn
and nn. The exception to thisis nn, since it occurs very commonly in author
documents and so deserves a shorter name.

O Namesfor encoding schemes are strings of up to three letters, all upper case.
The LATEX3 project reserves the use of encodings starting with nTn
(standard 256-long text encodings), nMn (standard 256-1ong math encodings),
nSn (standard 256-1ong symbol encodings), nOTn (standard 128-long text
encodings) and nOMn (standard 128-long math encodings). Please do not use
the above starting letters for non-portable encodings. If new standard encoding
emerge then we shall add them in alater release of LATEX.

Encoding schemes which are local to a site should start with nLn.

O  Font family names should contain up to five lower case letters. Where
possible, these should conform to the Filenames for fonts font naming scheme.

O Font series names should contain up to four lower case letters.
O  Font shapes should contain up to two letters lower case.

O Namesfor symbol fonts are built from lower and upper case letters with no
restriction.

Whenever possible, you should use the series and shape names suggested in since
thiswill make it easier to combine new fonts with existing fonts.

1994/12/01 Where possible, text symbols should be named as nn followed by the
Adobe glyph name: for example nn or nn. Similarly, math symbols should be named
as nn followed by the glyph name, for example nn or nn. Commands which can be
used in text or math can then be defined using nn, for example:

\ Decl ar eRobust Conmand\ pounds%
\ifmode \mathsterling \else \textsterling \fi

Note that commands defined in this way must be robust, in case they get put into a
section title or other moving argument.
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