IXTEX for authors
current version
FHHE D= D BIEX
BRI

© Copyright 2020-2025, BKTEX Project Team.
All rights reserved.*

2026-02-12
Contents BX
1 Introduction IFLC®IC 3

2 Creating document commands and environments FFa X k

a2 R ERIEDIER 3
2.1 Overview BEEL . . . . 3
2.2 Describing argument types 518 ORIZOWT .. ..o 4

*This file may be distributed and/or modified under the conditions of the XTEX Project
Public License, either version 1.3c of this license or (at your option) any later version. See

the source usrguide.tex for full details.

ZD 7 7 A4 ME, IWTEX Project Public License (N—3 a ¥ 1.3c, ERIERDZHLFED N—
Tay) OFEAFTTRAB LS/ FREBEETZ I eMNTEET, FFICO VTR, Y—R7 741
usrguide.tex Z ZE L 7T\,

Al Disclosure | This translation was produced using multiple machine translation tools, along-

side several free, no-registration generative Al services to verify the content and refine the
translated text. The Japanese translation follows the English original to facilitate comparison
and verification. All marginal notes are comments intended for the translator’s own reference.
Z ORI, BRI OBEMEIERE o TITW., WA DOHERE L i ORI D 72 12 21— ERF AR E D ek
TS Z e DTE 2 BRBDER AT 2V E L7z, FUCL DR & FIRRAE Z RS S 2 72 D ICHFE D
X OBICHARERE ANE Lze TRTOY—Y Y/ — MIREHFDDDIAR Y T,



2.3 Modifying argument descriptions 5|#GeRDEHE . .. .. .. .. 8

2.4 Creating document commands and environments K& =2 X > |

a<v Y REREOER ... .. 9
2.5 Optional arguments = 7> a>51¥ ... ... .. .. ... ... 11
2.6 Spacing and optional arguments ZEH & A 7> a VEIEC. .. ... 13
2.7 ‘Embellishments’ i+ . . . ... ... ... . ... ... ... 14
2.8 Testing special values FiFRRMEDHE . . . . ... ... L. 15
2.9 Auto-converting to key-value format ¥ —fHER~DOBEIZH . . 19
2.10 Argument processors 5187 a0 L. 21
2.11 Body of an environment BIEDOAL . .00 26
2.12 Fully-expandable document commands 5C2ERIAIEE/R N F 2 X

B N e 27
2.13 Commands at the start of tabular cells ZFHD L DIEIATHE S

e 28
2.14 Using the verbatim argument types ZaafI5 DN .. ... 29
2.15 Typesetting verbatim-like material verbatim FJZNEDHEK . . . 32
2.16 Verbatim environments verbatim B5¢ . . . . .. ... ... ... 33
2.17 Performance X7 4+ —<2 A . . . ... e 35

2.18 Details about argument delimiters 52X YD XT3 2540 . 35
2.19 Creating new argument processors #1 L WA 7 vt v 4 DIER . 37

Copying and showing (robust) commands and environments (88
FR) AV RPREZIAE-LTRTTS 38

Preconstructing command names
(or otherwise expanding arguments) VY > FEHDHFIBE (F7:-
I35 1B DR 41

Expandable floating point (and other) calculations ERTIEE%ZF
B R (BLUEOM) OFE 43

Expandable \input equivalent BFITIEE% \input HHDIATV K 48
Case changing AXF L/N\XFDEH: 49
Text sub- and superscripts T¥ X FRAOTFRHF EHFEFHRIF 53

Support for problem solving FIREERD = DFBHIF 55



1 Introduction (ELC&®IC

ETEX 2¢ was released in 1994 and added a number of then-new concepts to
ETEX. These are described in usrguide-historic, which has largely remained
unchanged. Since then, the KTEX team have worked on a number of ideas,
firstly a programming language for BTEX (expl3) and then a range of tools for
document authors which build on that language. Here, we describe stable and
widely-usable concepts that have resulted from that work. These ‘new’ ideas
have been transferred from development packages into the KTEX 2¢ kernel. As
such, they are now available to all KTEX users and have the same stability as
any other part of the kernel. The fact that ‘behind the scenes’ they are built on

expl3 is useful for the development team, but is not directly important to users.

BTEX 26 1 1994 IR X N, ZOHUREH L WS OfEE%E RIpX ICEA L F
L7z Z#1H1F usrguide-historic THHL TWE T2, ZDONEIIHIEICWL
723FTIELAEEDLoTVERA, ZDRIZ, PIEX FREF — 2132 D74
FTICHDHATEZ L2 &I RIRX =00 7nrs5 I v 756 (0%
D expl3) ZBAFEL. RICZDEELZ LB LEXEERERTOIEIE LY —
NOBFRICIDMHAE L, 22 TR, ZOEEDHRE LTHLNLFN G,
ZELTOTELTRALSAHTE MR ZEZI LI OVWTEHHALES, Zh
5D FLWw) 74T 7, RSy 7 =908 BIEX 2: 7 — VI DAEh
FlLiz, 207D, TXRTOBIEX 2—HF—2PHHATER L5k, h—3L
ODFE T L R CRERZHZ TVET, Zhod [HEEE] T expl3 iI2&EoW
THRERINTVWE WO HFIL, FRF— LI > TFERTTD, — D1 —
Pl o THEEEELR I L TEDH D FTHA,

2 Creating document commands and environ-

ments RF¥Fa X2 AT REREDOIER

2.1 Overview &

Creating document commands and environments using the TEX3 toolset is
based around the idea that a common set of descriptions can be used to cover
almost all argument types used in real documents. Thus parsing is reduced

to a simple description of which arguments a command takes: this description

R lexpl3 1. L3 0T 3 v UEEFREIN D
ZebdHbH XS5 T, expl3d is apparently also

referred to as the L3 programming layer.



provides the ‘glue’ between the document syntax and the implementation of the

command.

LIEX3 DY —ity hEFHLERF X bavy R eBREOMERIE. EED
FEFraX Y P TCHAINZIZEAEITXRNTDOFIEEA TEINN—F 37012, &
WOty FEFHTEZ 2 0WIFEZICHEHIVTVET, Lih->T, BER
DIFaA~Y FRED XS 5| BEW 2 e @GR T2 e 2ckh 35,
ZOEMRIE. FFaXy rolicra~xy FoEEOB O MHEEAL L) £3,

First, we will describe the argument types, then move on to explain how these
can be used to create both document commands and environments. Various
more specialized features are then described, which allow an even richer appli-

cation of a simple interface set up.

FIRANC, GO OWTHIAL, RicZhoZH-oTRFaXyhavy
R BIROM 5 2B T 2 RIS OWTHAL 3, K2, IR RE X
RESREICOWTEAL £ 39, ZAuc kb, R LA v &2 —T7 2 —R %,
EDEMISHTEZ XSk FT,

The details here are intended to help users create document commands in
general. More technical detail, suitable for TEX programmers, is included in

interface3.

T ZTHRRBZFME, O —F =D R FaX >y bavy FEERT2EBO
Biide 22 b Z2EBEKLTWE T, TEX 70275 <38 L 72 By 2z 3R,
interface3 ICHENTWVE T,

2.2 Describing argument types 5|EDEIZDWLT

In order to allow each argument to be defined independently, the parser does
not simply need to know the number of arguments for a function, but also the
nature of each one. This is done by constructing an argument specification,
which defines the number of arguments, the type of each argument and any
additional information needed for the parser to read the user input and properly

pass it through to internal functions.

BHIBEBLICERTE 2 X 51CF 31203, =T =3B O35 [ BO 2T T
. FRFRDOSIBOBES M > TWARITIUIR D T8 A, 2R, 515D
B, BEBOB, X 5128—H =P —%— AN EHUGF L THERBEIEAE I
T DITHERBINERZ E 55 835E (argument specification) 252 2% Z
ETEBEINET,



The basic form of the argument specifier is a list of letters, where each letter
defines a type of argument. As will be described below, some of the types
need additional information, such as default values. The argument types can be
divided into two, those which define arguments that are mandatory (potentially
raising an error if not found) and those which define optional arguments. The

mandatory types

SR E T ORABEILTFPLATZDDTH D, EXFH 120518 E2RL T
T, BB T2 L5112, BUC X 5 TIET 7 40 Mk ¥ OBHIERDS DB G EH
HHFET, 518ENE. WHFIEEERT 25D (RO 5R0WEHICETI—I1IC
RBEBZeDBHDB) v, AT aVEBEERTIDDD 227 T5NET, &
HOBRNILI T D@D T3,

m A standard mandatory argument, which can either be a single token alone
or multiple tokens surrounded by curly braces {}. Regardless of the input,
the argument will be passed to the internal code without the outer braces.

This is the type specifier for a normal TEX argument.

FEREN ZVES BT H D, H—D h—2 > | TN (brace) {3 TH
FNEBHEDO =T vonThheihEdT, ANWBRED XS R THN.
5IEGZAMA O PAFINZ RO AREE T D o — RicEI g 3, 2Ll
W TRX 518D 7= DRFEE T T,

r Given as r(tokenl)(token2), this denotes a ‘required’ delimited argument,
where the delimiters are (token!) and (token2). If the opening delimiter
(tokenl) is missing, the default marker \NoValue will be inserted after a

suitable error.

r(tokenl)(token2) DIETEHZX % &, ZAUIXYID T Z DG BERL %
T, 2D E, XYIDEIEIX (tokenl) & (token2) T, BHAAXYID (tokent)
BRIFITVWBRHEIE, #@YLRTI7—2H LS 2T, BBEDO~Y—H—
\NoValue 2MEA SN ET,

R Given as R{tokenl)(token2){(default)}, this is a ‘required’ delimited ar-
gument as for r, but it has a user-definable recovery (default) instead of
\NoValue.

R(tokenl)(token2){(default)y DL THZ % £, Thid r L RIRDXYID {F
ZHG B R L 303, \NoValue DD DIZ, 2 —HF—HH5E T 5 [H{H
M OBEEE (default) ZFWVWE S,

v Reads an argument ‘verbatim’, between the following character and its

R b =2 ¥ (token) XIZHHFETIHATLD
FISe YR 72 & oo fififE D Hifi 2 R L HGE TS, =
Y2 — XTI ORNEAIOZ £ TY, In
everyday words, a token refers to a mark
or a unit of value, such as a ticket. In
computing, it represents the smallest unit

of processing.



next occurrence, in a way similar to the argument of the I¥TEX 2¢ com-
mand \verb. Thus a v-type argument is read between two identical char-
acters, which cannot be any of %, \, #, {, } or ;. The verbatim argument
can also be enclosed between braces, { and }. A command with a verba-
tim argument will produce an error when it appears within an argument

of another command.

BTEX 2e @< Y F\verb D58 [FERDTIEET, BERDO T2 XYID X
Fr LT, ZORICACFEDLENE £T% ZBiEM (verbatim) &C%ﬁ'&i&
AET, DFED, vHEOFEIE 2 DDOFR U XFOMTHAAENE T,
DXFELT%h \« #. {. X i?‘\.éi\_’%’fﬁj\-kbi‘(%i%ﬁ/o A E'J§|
B, BAEIN {&YTHT Z e BARET Y, FAEE Bz Roa~ v N,
%@:vyP®ﬁ§Wf@5tii—KﬁbiTo

Only suitable in the argument specification of an environment, it de-
notes the body of the environment, between \begin{({environment)} and

\end{(environment)}. See Section 2.11 for details.

BROGIBIEEITBWTOAMHAIEETH D, \begin{environment} &
\end{environment} DN E T Z2ERBEDORAEEZRL T 7, iFflidt 7> a2
V211 ZBRL TSN,

Only suitable in the argument specification of an environment, it denotes
collection of the environment verbatim, between \begin{(environment)}

and \end{(environment)}. See Section 2.16 for details.

BROGIBIEEICBNTDOAMHARETH D, \begin{environment} &
\end{environment} DI H 2 IRBONBEZ BZEMICHIS T2 2 2R L
T3, FEE T2y 216 BBHLTLEZWD

AR © “verbatim”liZZ7 7 VEET (B 2K
R BREICHRL T, 220 NEEEATZ)
[—S—fZ0FEFE] tWIEKTHDbIE
Fo BIEX T ANWLAEXF 22D E5H
NT2L052ETT, vEDOTIHE LI ver-
batim argument type DIE TS, 7> a
214 IZHANBH D 3, “verbatim” derives
from the Latin word for "word." It is used
to mean "verbatim" or "word-for-word." In
IATEX, this means that the input charac-
ters are output exactly as they are. The
v-type argument stands for "verbatim ar-
gument type"; this is explained in Section

2.14.

The types which define optional arguments are:

F7a VBB EEET LI TOEDTY !

o A standard BTEX optional argument, surrounded with square brackets,
which will supply the special \NoValue marker if not given (as described
later).

PR 72 TEX O 7> a V51T, AFEIN (square bracket) TP E L%
T (EDEE S NR VGG Fiilla~— 7 —\NoValue 25 S E 3 (i),

d Given as d(tokenl)(token2), an optional argument which is delimited by

(tokenl) and (token2). As with o, if no value is given the special marker



\NoValue is returned.

d(tokenl)(token2) DX THRE SN2 L 7> a V58T, (tokenl) &
(token2) IZX o TRYILNF T, o LMK, ELEE SN WVWEGEITR
A7z~ —F — \NoValue DR XN T,

Given as 0{(default)}, is like o, but returns (default) if no value is given.

0{(default)} DR THREINE T, o LRKTTA., D5 ZX bR VY
B (default) ZIR U E 5,

Given as D(tokenl)(token2){(default)}, it is as for d, but returns (default)
if no value is given. Internally, the o, d and 0 types are short-cuts to an

appropriated-constructed D type argument.

D(tokenl)(token2){(default)y DIEATIESNE T, d LFEERTT A, A
DHEE SN VGG (default) DR ENE T, PERNICIE, ol d. 01, &
YN E M7z D RS OISR TS,

An optional star, which will result in a value \BooleanTrue if a star is

present and \BooleanFalse otherwise (as described later).

F 7 a vORHITY, BHIDRTEET 255813 \BooleanTrue, T7#E LW
%E 11X \BooleanFalse ¥ WHEIZ/ D T3 (F&id),

An optional (token), which will result in a value \BooleanTrue if (token)

is present and \BooleanFalse otherwise. Given as t(token).

BUEATRERR (token) Z @A 2 5 8L TF, (token) BMFAET %5513 \BooleanTrue,
FHE L2 WHEIE\BooleanFalse 1272 D £9, t(token) DIETIEEL 7,

Given as e{(tokens)}, a set of optional embellishments, each of which re-
quires a value. If an embellishment is not present, \NoValue is returned.
Each embellishment gives one argument, ordered as for the list of (tokens)

in the argument specification. All (tokens) must be distinct.

e{(tokens)y DL THE S N5 AZ 1 S BIEATREDIEHIT (embellishment)
DD ZFTAR B 5T T, FEMTIEHIET 2 {H (value) DRETT,
BEITH1FEE LR WA, \NoValue DRI NE T, FEMiTILIC1 20
FB»G 2 6. ZDNEFIEIBIEEDHD (tokens) DI ATEMEFIZHEN
F3, TRTOD (tokens) I FHWVIZER DD THHHENDHD £7,

As for e but returns one or more (defaults) if values are not given:
E{(tokens)}(defaults)}. See Section 2.7 for more details.



e LAERT I, EHPEZHNRWVWIHEER 1 DU LD (defaults) 21K L %
T E{(tokens)}{(defaults)}o FFEMlIEEL 7> a > 27 EBRL T XV,

2.3 Modifying argument descriptions 5|#E2RDEE

In addition to the argument types discussed above, the argument description

also gives special meaning to three other characters.

DA L7251 (type) 1A T, FIBGEIA TR X 51T 4 DD TRl E
RERS E5,

First, + is used to make an argument long (to accept paragraph tokens). In
contrast to \newcommand, this applies on an argument-by-argument basis. So
modifying the example to ‘s o o +m 0{default}’ means that the mandatory

argument is now \long, whereas the optional arguments are not.

F—IZ, HIFIHZ \long ICL ¥ T, DF D, ZO5ITE%E ~—2 V232014
oMb X512 ET, \newcommand ¥ 1ZEIZ D, ZDFEIFFIEIT IEF X
NET, L7doT, fl%E ‘s o o +m 0{default} DX HIWCEHET % &, HHS|
B2 \long £ 72D, A 7> a »518E\long IZIZR D £¥ A,

Secondly, ! is used to control whether spaces are allowed before optional argu-
ments. There are some subtleties to this, as TEX itself has some restrictions on
where spaces can be ‘detected’: more detail is given in Section 2.6.

BUS, NEA T Y a YEIBOENCEHZF T 5 2 filiflly 2 72D fiv g
T 1oL, ZORRIED LR RE 25050 £3, TpX BifIC, EH% T
) TEBMEIZOVWTWL DM D 5720 TT, dElldtr>a> 26%
ZRLTLZE W,

Thirdly, = is used to declare that the following argument should be interpreted
as a series of keyvals. See Section 2.9 for more details.

B=I2, =1k, ZOERO5 I X —(HOW T LTHINT 2 LK S5HE8ET 2720
W E T, FliEE Y a3y 29 2B TLIEXY,

Finally, the character > is used to declare so-called ‘argument processors’, which
can be used to modify the contents of an argument before it is passed to the
macro definition. The use of argument processors is a somewhat advanced topic,

(or at least a less commonly used feature) and is covered in Section 2.10.

BIRIZ, >3 wbws 57Tty ) 2HET 5701 fWEs, ZhzEzH
Wa e, 5IRONEE< 7 a ARKKICESTHNCM I TE X3, 587 at vy 3 of|

R © “three other characters”, but four.

>

FREE  Inconsistencies in the notation of
‘keyval, ‘key—value’, ‘keyval-form’, ‘keyval
form’ in the original text. JEX® keyvals
DRI OFEAL

AR F——fH (keyval) &, A% RTHEH
Ex— (key) LIFU, % —0B{KIRNAE
fi (value) ¥ LTHISSI 3 EAHTT.



FIEREmEREETH Y, PR HEBND Db WERET S, HL
{Ftr>ay 210 THAL 3,

2.4 Creating document commands and environments

FaXY ATV RERBOER

\NewDocumentCommand {({cmd)} {{arg spec)} {{code)}
\RenewDocumentCommand {(cmd)} {(arg spec)} {(code)}
\ProvideDocumentCommand {({cmd)} {({arg spec)} {({code)}
\DeclareDocumentCommand {({cmd)} {({arg spec)} {({code)}

This family of commands are used to create a (¢md). The argument specification
for the function is given by (arg spec), and the command uses the {code) with

#1, #2, etc. replaced by the arguments found by the parser.

Ineoa<y FEHE. (emd) ZEFRT 27-DICHVET, Z20a~v >y FO5I¥
HARIE (arg spec) THZF T, FATRITIE. (code) HD#L, #2705, »S—H —
KXo TG S5 ICEZBRA SN E T,

An example:

Bz -

\NewDocumentCommand\chapter{s o m}
{k
\IfBooleanTF{#1}}
{\typesetstarchapter{#3}}Y
{\typesetnormalchapter{#2}{#3}}%

would be a way to define a \chapter command which would essentially behave
like the current WTEX 22 command (except that it would accept an optional ar-
gument even when a * was parsed). The \typesetnormalchapter could test its
first argument for being \NoValue to see if an optional argument was present.
(See Section 2.8 for details of \IfBooleanTF and testing for \NoValue.)

ZhuE, BEARMWICIIBIED PIEX 2: D\chapter 2 < ¥ N & [FERICEIET %
\chapter Z/EFK T 2 —PITT (FzZ L. xHBHUFENGETH A T2 a V5l8%
ZNF 23R D £9), \typesetnormalchapter (&, 55 1 5/%A3\NoValue
PESIHEFRND LT, AT a ViGN TOEPE S h2HET

FRE BT ety (argument proces-
sors)] W&, w7 mCEINZHIO5IHE, Z
DHIRD AR — R ZHIRS 272 ¥ BB
5 2 A TS, Argument processors are
a mechanism that automatically organizes
arguments passed to a macro—such as by
removing leading and trailing spaces—be-

fore they are processed.



% F9, (\IfBooleanTF I X (fN\NoValue ¥ 5 B DHFEIZDOWTIE, 7 =
V28 BBIRLTLEEW,)

The difference between the \New. .. \Renew. .., \Provide... and \Declare. ..

versions is the behavior if (¢md) is already defined.

\New. ... \Renew..., \Provide..., 83X \Declare... DEWX, (cmd) H
TTRERSNLTVALEOEIIHD £7,

o \NewDocumentCommand will issue an error if (¢md) has already been de-
fined.

\NewDocumentCommand (&, {(cmd) 3T TICERINTWVWEALEIITI —%
HLUEd,

» \RenewDocumentCommand will issue an error if (¢md) has not previously
been defined.

\RenewDocumentCommand (&, (cmd) 3% 52> CDERI N TVIRWVWEEIZ
T ‘3 — % lﬂ L i To

e \ProvideDocumentCommand creates a new definition for (¢md) only if one

has not already been given.

\ProvideDocumentCommand (F. (cmd) BEZERINTVRVWEEIZOD
Py WTTEREITVE T,

e \DeclareDocumentCommand will always create the new definition, irre-
spective of any existing (¢md) with the same name. This should be used
sparingly.

\DeclareDocumentCommand (&, FI#D (cmd) BT TIHFELTVTH, H
WHLWEREERLES, Zoa~xy FOFHELER/NMNRICE YD 3
NETT,

If the (emd) can’t be provided as a single token but needs “constructing”, you
can use \ExpandArgs as explained in Section 4 which also gives an example in
which this is needed.

(emd) ZHE—D =2 LTHEZHNT, AL TE) BEDDH 55,
7> ay 4 THIAINTWS \ExpandArgs 25 Ze BN TEXFET, AL =
ST ZOREESREICR B HIHRENTVE T,

10



\NewDocumentEnvironment {(env)} {(arg spec)} {(beg-code)} {(end-code)}
\RenewDocumentEnvironment {{env)} {(arg spec)} {(beg-code)} {{end-code)}
\ProvideDocumentEnvironment {(env)} {(arg spec)} {(beg-code)} {{end-code)}

\DeclareDocumentEnvironment {(env)} {(arg spec)} {(beg-code)} {(end-code)}

These commands work in the same way as \NewDocumentCommand, etc., but
create environments (\begin{(env)} ... \end{(env)}). Both the (beg-code) and
(end-code) may access the arguments as defined by (arg spec). The arguments
will be given following \begin{(env)}. Any spaces at the start and end of the

{(env)} are removed before the definition takes place, thus

ZNHDaw Yy Fid\NewDocumentCommand 7% ¥ & FIBRICENE L £ 925, BRIR
(\begin{(env)} ... \end{(env)}) ZEFRL £, (beg-code) & (end-code) DL
IND. (arg spec) TEFRINZFIBUCT 7 A TEE T, 5180F \begin{(env)}
WHET THREL £ 9. {(env)} DB X REIZH 2 2EHIE. ERMFITONS
HNCHLD BRI 729,

\NewDocumentEnvironment{foo}

and

&
\NewDocumentEnvironment{ foo }

both create the same “foo” environment.

Z. Y553 Cfoo”REERTERLE T,

2.5 Optional arguments & 7> 3 >5|#

In contrast to commands created using KTEX 2¢’s \newcommand, optional ar-
guments created using \NewDocumentCommand may safely be nested. Thus for

example, following

BTREX 2 D\newcommand TIER L7z~ > K234 D, \NewDocumentCommand
TR LZza~<y ot 7> a VollE, BRE|IZARFIITEE S, FIRIE,

\NewDocumentCommand\foo{om}{I grabbed ‘#1’ and ‘#2°’}
\NewDocumentCommand\baz{o}{#1-#1}

11



using the command as

CERLTEE, Xok512fEs¢k
\foo[\baz[stuff]]{more stuff}

will print

ZhiuZ
I grabbed ‘stuff-stuff’ and ‘more stuff’

chEshxy,

This is particularly useful when placing a command with an optional argument
inside the optional argument of a second command.

ZHIENC, AT a VBB EE o a< Yy MR, Bloaxy RO+ 7 a vilk
DWENZ AL THE 5 B E RT3,

When an optional argument is followed by a mandatory argument with the same
delimiter, the parser issues a warning because the optional argument could not
be omitted by the user, thus becoming in effect mandatory. This can apply
to o, d, 0,D, s, t, e, and E type arguments followed by r or R-type required
arguments.

F 7Y a YEIOERIC, [ URXYD X FEEROMEG IO HE. Z20F T
¥a Y- —EETE S, FEWTBAEFIBICE>TLERVET, £
Dz, N—HF—1FEEERHLET, ZhE. r TR REOMES B KT
%, 0, d, 0, D, s, t. e EREOSIBUTHTIEED ET,

The default for 0, D and E arguments can be the result of grabbing another

argument. Thus for example
0. D. BXUERGIHBDOT 7 40 MEIE, FlO5EZEE LIEREHWS 2
EDBTEET,

\NewDocumentCommand\foo{0{#2} m}

would use the mandatory argument as the default for the leading optional one.

ELRGE, REHOA T a VEIBOT 7 40 MEe LTS BMEDIE F,

12



2.6 Spacing and optional arguments Z2H Y F 72 3 >5|#

TEX will find the first argument after a function name irrespective of any in-
tervening spaces. This is true for both mandatory and optional arguments.
So \foo[arg] and \foo,[arg] are equivalent. Spaces are also ignored when
collecting arguments up to the last mandatory argument to be collected (as it

must exist). So after

TEX &, BBADORICEAI T > TWTH, REIDFIBERSFET, ZhiZ
WA A T2 a VEIEOMFIZETIEED £3, Lo T, \foolarg] &
\fooy[arg]l BEUTY, T/ HRBECEETZ2HESBMETIE. ZORFPICH
ZEEABMAINE T, WHEFBIILTFELRITINIRSBRVWHASHTT, 20
VA2 N

\NewDocumentCommand\foo{m o m}{ ... }

the user input \foo{argl} [arg2] {arg3} and \foo{argl} [arg2] {arg3} will

both be parsed in the same way.

EERLIGA, 1—Y— AJI \foo{argl} [arg2] {arg3} & \foo{argl} [arg2] ,{arg3}
B, bR &SI NET,

The behavior of optional arguments after any mandatory arguments is se-
lectable. The standard settings will allow spaces here, and thus with
RHEGIBDORICEIN S & 7> a VEIBOPNIERT T, BHERETE, oL
BICEEARDH > THHIND 720,

\NewDocumentCommand\foobar{m o}{ ... }

both \foobar{argl}[arg2] and \foobar{argl} [arg2] will find an optional
argument. This can be changed by giving the modified ! in the argument

specification:

& L7=8A. \foobar{argl} [arg2] ¥ \foobar{argi}, [arg2] D% 5 TH, &
Tya VARG SN E T, ZOXEINI, JIEdEE B S 2Tz
TEHETEET !

\NewDocumentCommand\foobar{m 'o}{ ... }

where \foobar{argl} [arg2] will not find an optional argument.

13



Z DA, \foobar{argl},[arg2] TldA 7> a VEIBUFEIR TN EE A,

There is one subtlety here due to the difference in handling by TEX of ‘control
symbols’, where the command name is made up of a single character, such as
“\\’. Spaces are not ignored by TEX here, and thus it is possible to require an
optional argument directly follow such a command. The most common example

is the use of \\ in amsmath environments, which in the terms here would be
defined as

T2, TRX A5 THIMEIEES ) (control symbols) % ALFRS 2 J57EDE NI HEK
T3, O ODMWi RSB F3, TSI 2R\ DkSic, av
YREADP 1 XFETTTETVIMBHDIETT, ZOHE. TRX EZEH 2 M
LEth, ZORD, ZOFDa~ Yy FOERICA T a vglzkii s k5%
KRTBZEHAREICRD T, bo 2 d L HBHIE. amsmath IREANTHEON
B\ T, ZZTOHAIIEZR, ZHERD LS ICERINS Z IR DET,

\NewDocumentCommand\\{!'s 'o}{ ... }

Also notable when using optional arguments in the last position is that TEX will
necessarily look ahead for the argument opening token. This means that the
value of \inputlineno will be ‘out by one’ if such a trailing optional argument
is not present and the command ends a line; it will be one greater than the line

number containing the last mandatory argument.

KREIZAH T a V5B GEICD S 1 OFERITNELRDIE, TEX 298355
DFtE + =2 V2R L ThHAZITI 2L TS, 20D, ZDO LS LAREDL T
Ta VHIBHBEER T Ladavy FATRTKRD 2551213, \inputlineno
DEA 1 72T E T, BEIICE, RROWHEGIHZ ELToRSLDDH 1K
FWHEERD XD,

2.7 ‘Embellishments’ {E8fiF

The E-type argument allows one default value per test token. This is achieved

by giving a list of defaults for each entry in the list, for example:
ERGIETIE, SHEH =27 IR LT1o3 2774V MERFEETE T,
HE BN VIHIET BT 7 4 MEEMARTZV A 2525 2 2 THER
ENET, HlZIX,

E{"_}{{uP}{DOWN}}
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If the list of default values is shorter than the list of test tokens, the special
\NoValue marker will be returned (as for the e-type argument). Thus for ex-

ample

FIFNVMEDVZAPHER =20V R XD HWGEIZIE. (e 5|
e R FiRlZe~—h —\NoValue DRI NFE T, L=A-T, Hlzid

E{"_}{{upr}}

has default UP for the ~ test character, but will return the \NoValue marker as
a default for _. This allows mixing of explicit defaults with testing for missing

values.

COEGE, HER =2 2T 277 40 MEIZUP TETA, _IHLTET
7 %)L b2 LT\NoValue 2R ENE T, Z4UTk b, BFHRNZT 7 40 MED
Er. lBE520NTVWRWESOHEL 2HHEATXE T,

2.8 Testing special values 557G EDHIE

Optional arguments make use of dedicated variables to return information about
the nature of the argument received.

F 7T a VTR, RIM - 725 BOIREIE T 51 # RS 701, HEHO
ErHWsET,

\IfNoValueTF {{arg)} {(true code)} {(false code)}
\IfNoValueT {({arg)} {{true code)}
\IfNoValueF {({arg)} {{false code)}

The \IfNoValue(TF) tests are used to check if (argument) (#1, #2, etc.) is the

special \NoValue marker. For example

\IfNoValue(TF) \&. (argument) (#1. #2 72¥) 23%Ki5l7\NoValue ¥ —#H —T
HEDLEIDERHET B7DITHENET, HlZIE

\NewDocumentCommand\foo{o m}
{k
\IfNoValueTF {#1}%
{\DoSomethingJustWithMandatoryArgument{#2}}%
{\DoSomethingWithBothArguments{#1}{#2}1}/

15



will use a different internal function if the optional argument is given than if it
is not present.

Tl A7 a VR EZ NG E 5 o0k oGE T, BR5N
BRI R V£ T,

Note that three tests are available, depending on which outcome branches are
required: \IfNoValueTF, \IfNoValueT and \IfNoValueF.

BRI IE T Ty \IfNoValueTF. \IfNoValueT. \IfNoValueF O 3 @i’
AZEINTVWAZIRERLTLFEE N,

As the \IfNoValue (TF) tests are expandable, it is possible to test these values

later, for example at the point of typesetting or in an expansion context.

\IfNoValue (TF) {Z & % HEIZEHAIAE/R DT, Fl ISR, AL 72
XART, "o INODEZHET LI B TEEXT,

When two optional arguments follow each other (a syntax we typically dis-
courage), it can make sense to allow users of the command to specify only the
second argument by providing an empty first argument.If you wish to test if an
argument is blank or not, but are not concerned with distinguishing an entirely
absent argument from an empty one, use the 0 type specifier with the condi-
tional \IfBlankTF (described below).

200F 7> a V5 HE (—RINTBHER S R OHESCT I, BAID
G EZ2CT 2T, 2BHOGIRZIRIEETEL L5 1T p el e
BHDFT, GIEDEIE S DEHE LTV, FIBPERICEREIN TN
HLRETHIHE L ZXAT 2RER RO THIUR, 0 BHEET L &bl a
<> F \IfBlankTF (#%ih) ZMHASDHLETH-TL XV,

\IfValueTF {{arg)} {({true code)} {(false code)}
\IfValueT {(arg)} {({true code)}
\IfValueF {(arg)} {(false code)}

The reverse form of the \IfNoValue (TF) tests are also available as \IfValue (TF).
The context will determine which logical form makes the most sense for a given

code scenario.

\IfNoValue(TF) XM T 2D LT, \IfValue(TF) dHATEZ 3, ¥
55 DOMBEALEY X, a— FOXRICE > THRED 5,

16
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\IfBlankTF {({arg)} {(true code)} {(false code)}
\IfBlankT {(arg)} {(true code)} New feature
\IfBlankF {(arg)} {(false code)} 2022/06/01

The \IfNoValueTF command chooses the (true code) if the optional argument
has not been used at all (and it returns the special \NoValue marker), but not
if it has been given an empty value. In contrast \IfBlankTF returns true if its
argument is either truly empty or only contains one or more normal blanks. For

example

O F\IfNoValueTF \&. & 7> a VBB F - =L b ko258 (D
% DFEI72 \NoValue ¥ — A —ARE N2 5E) 1I1& (true code) Z3ENF 5,
EDMENE Z 5NTHEIEZ 572 D) FH8 A, SERIVIC, \IfBlankTF (&, 58
SERICZETH 20, HBHWE 1 DU LEDBEHEOEAXTFDOAE ZUHEIC [H)
ZRLUET, BlZX

\NewDocumentCommand\foo{m!o}{\par #1:
\IfNoValueTF{#2}
{No optionall}y,
{4
\IfBlankTF{#2}
{Blanks in or empty}’%
{Real content in}Y
Yh
\space argument!}

\foo{1}[bar] \foo{2}[ 1 \foo{3}[] \foo{4}[\space]l \foo{5} [x]

results in the following output:

BRD &S e 2 AR L 5 ¢

1: Real content in argument!
: Blanks in or empty argument!
: Blanks in or empty argument!

: Real content in argument!

T = W N

: No optional argument! [x]

Note that the \space in (4) is considered real content—because it is a command
and not a “space” character—even though it results in producing a space. You

can also observe in (5) the effect of the ! specifier, preventing the last \foo
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from interpreting [x] as its optional argument.

EEITANERE LT, (4) D \space lF. R LTHEHZERT 22000
573, EEoWNEr LTibhvEd, 20EHIX“space” XF TR a~vry FE
PHTY, /o (5) T HEETFOMRBMETEET, LD, BREOD
\foo l¥ [x] ZHHHEDA 7> a VB LTRRLARLS 2D 3,

\BooleanFalse

\BooleanTrue

The true and false flags set when searching for an optional character (using

s or t(char)) have names which are accessible outside of code blocks.

true BX U false D7 7 71F, (s R t(char) ZH-T) A 7> a Y FEHT
PRCBOESN2 DT, a—F7ny 700057 72X TE 2002 > TV
795

\IfBooleanTF {(arg)} {(true code)} {(false code)}
\IfBooleanT {(arg)} {(true code)}
\IfBooleanF {({arg)} {(false code)}

Used to test if (argument) (#1, #2, etc.) is \BooleanTrue or \BooleanFalse.
For example

ZHBlE. (argument) (#1. #2 72¥) %% \BooleanTrue /*\BooleanFalse /%
HET 270 Ed, R

\NewDocumentCommand\foo{sm}

%
\IfBooleanTF {#1}V
{\DoSomethingWithStar{#2}}/,
{\DoSomethingWithoutStar{#2}}%

checks for a star as the first argument, then chooses the action to take based

on this information.

T B 1 5BAREADPE S RN ZORERITIC U THFEITT 2 WHZ 3R L
3,
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2.9 Auto-converting to key—value format F¥—{EFXAD B
BT

Some document commands have a long history of accepting a ‘free text’ optional
argument, for example \caption and the sectioning commands \section, etc.
Introducing more sophisticated (keyval) options to these commands therefore
needs a method to interpret the optional argument either as free text or as a
series of keyvals. This needs to take place during argument grabbing as there

is a need for careful treatment of braces to obtain the correct result.

—HDRFaxX>ybavwr R, HlziX\caption ®\section 2 ¥IZiX, + 7> =
Yl LT THE7F A b ( F—EBATERVEED T F A M) 22T A
NTELRWERRHDE T, LED-T, Zhabna~xy Rz, Khiixh
o (F—HD) A7 avBEATZII A7 a VEBIBEHBARTF AL
T, ¥23F—HOU L LTOWTNLTHRING 2 HEPBEE R ET, IE
L WiHESR 215 2 I3 EAEIN 2 [BE ISR 5 BED D 780, THUE5 B OEUSFIFIZ
TORITUIZZD £8 A,

The = modifier is available to allow ltcmd to correctly implement this process.
The modifier guarantees that the argument will be passed to further code as a
series of keyvals. To do that, the = should be followed by an argument containing
the default key name. This is used as the key in a key—value pair if the ‘raw’

argument does not have the correct form to be interpreted as a set of keyvals.

CONIRE ltemd TIEL K T 272012, =BHiFAHAEINATVWET, T0D
EBffiFid. 58D —EDF e LTEREEDa— RIZEXIND Z e ZIRAEL 9,
ZDEHIZIE, =DRI, T74L FDOF—EZEEOTIBERET Z2LENHD
5, WHLTORVWEEOF D F —HE UTHIRTE 2 ELWERT R0
BRE. ZOT 74NV OF X~ LTHVWOLNRE T,

Taking \caption as an example, with the demonstration implementation

il L CT\caption 2 & 5 ¥, TEMHDIFE

\DeclareDocumentCommand\caption{s ={short-text} +0{#3} +m}
{
\showtokens{Grabbed arguments:~~J(#2)~~Jand~"J(#3)1}/
}

the default key name is short-text. When the command \caption is then

used, if the optional argument is free text such as
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Tl 77 4L bDF—F1d short-text LD FF, ZDL X, \caption 2
Y RDA T a v LT, ROESBRAHEROTF A 2525,

\caption[Some short text]{A much longer and more detailed text for

demonstration purposes}

then the output will be
25 z25e. i

Grabbed arguments:
(short-text={Some short textl})
and

(A much longer and more detailed text for demonstration purposes)

On the other hand, if the caption is given with a keyval-form argument

ERDFET, —H. FrSvareXF—(EEosTiEEL LA

\caption[label = cap:demo]’

{A much longer and more detailed text for demonstration purposes}

then this will be respected
Wik, BERZOEEHAVWLNE T,

Grabbed arguments:
(label = cap:demo)
and

(A much longer and more detailed text for demonstration purposes)

Interpretation as keyval form is determined by the presence of = characters
within the argument. Those in inline math mode (enclosed within $...$ or
\(...\)) are ignored. An argument can be forced to be read as keyvals by
including an empty entry at the start

R L LCORRIE, 5T —CFBE ERTV S 5 I & > Tk
EXINFET, 12720, A V74V BXE—F ($...8 20\ (...\) THEIh
) 2D B=XFIIEHINE T, FHDBHICEOERZEL Z & T, il
NCF —flHE LTHIRZE 2 2B TEET,
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\caption[=,This is now a keyvall
%o
\caption[This is not $=$ keyvall%

This empty entry is not passed to the underlying code, so will not lead to issues
with keyval parsers that do not allow an empty key name. Any text-mode =
signs will need to be braced to avoid being misinterpreted: this is likely most
conveniently handled by bracing the entire argument

ZOZEDQEBIEZNED 2 — FIZZEIhRWED, ZEOF—H R LRVE—
ENR—Y - OB THIENELC S ZIEHD EFE A, 7TFAME—-FTitihEh
Fe=Rt B, R0 TR WK S EIFINCHTRENH D $3, ZAUTHL
RO MEALTHEE, FIBEEERENTHE I ETL x5, Z5 34Ul

\caption[{Not = to a keyval!}]¥%

which will be passed correctly as

3 IELK

Grabbed arguments:

(short-text = {Not = to a keyvalll})

ELTHEINET,

If the argument is completely blank, the conversion results in an empty keyval
list, not short-text_=_. This reflects the fact that with a move toward keyval
processing, an empty argument is best modelled as an empty keyval list. If the
user does want an empty classical argument, using [{}] will work with both
the new processor code and older formats.

GIEDTERITZETH 2356, IR short-text =, TIdR <, DO F —fd
VA PEZRDET, T, F—EUEARITTSICH- T, ZD5HIIZ=ED
F—HVRAFE LTS OPRDBBEYITHE L2 KMLTWET, 2—F -2
HONERM DG BB 25813 ({3 2S5 22T fitvwratyy
a— FeHOEROMm G TEIEL 3,

2.10 Argument processors 5|# 7Ot v

Argument processor are applied to an argument after it has been grabbed by

the underlying system but before it is passed to (code). An argument processor
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can therefore be used to regularize input at an early stage, allowing the internal

functions to be completely independent of input form. Processors are applied to

user input and to default values for optional arguments, but not to the special

\NoValue marker.

ST at Y Hid, B b S RT LEEERUE L BT, 20D (code) 12

HEINDENC, ZO5IBICH L THEALE S, LT, glvanty 32

WT AN OB Z BV TIERIL (regularize) 34UX. WERRIEZ A 1B ek 2 2T MEMUL (regularize) ) k13, &

DERICHI EE 2 Z AR D £F, Trty HiRa—9— ARAEMEA] ERHRD R 2 AN %, WO DI
R A 72 a YD T 7 0 MEH L TIREHA SN E T2, Rk~ — 71— RSN RANLRT 2 2 L R EKRLE T,
T % \NoValue IZXF LTI XN FH A, Here, regularize means to convert inputs

. . . with varying notation or format into a uni-
Each argument processor is specified by the syntax >{({processor)} in the argu- yime

. . . . fied fi for int 1 ing.
ment specification. Processors are applied from right to left, so that e form fof miernal processig

T vt v i, FIEBFEEICB W T>{(processor)} L WO X THRE I N E
T, Taty 3G o EDIRCHEH IS0,

>{\ProcessorB} >{\ProcessorA} m

would apply \ProcessorA followed by \ProcessorB to the tokens grabbed by

the m argument.

vidid T A L. eI X o THUG XNz b —27 TR L. 3 \ProcessorA 3
BWHX . BT \ProcessorBSEMAINZ Z 22k h £,

’ \SplitArgument {(number)} {(token(s))} ‘

This processor splits the argument given at each occurrence of the (tokens) up
to a maximum of (number) tokens (thus dividing the input into (number) + 1
parts). An error is given if too many (tokens) are present in the input. The
processed input is placed inside (number) + 1 sets of braces for further use. If
there are fewer than {(number)} of {({tokens)} in the argument then \NoValue

markers are added at the end of the processed argument.

ZoFaty Hid, 5IEOHINC (tokens) HIBN BTN, ZDNETS I EZ7EIL
F5, R ULDENES (tokens) DIEEUIEHART (number) fHETTS (L7zhio
Ty AINE (number) + 1 HDERTTDTF HNET)o ASIHIT (tokens) 3% T X2
AR I - x5, W ANNE, ZOROFAHA T (number) + 1
FHOWFEIMTH LR D £ 3, 5IEBND (tokens) DEDY (number) Rz 6.
IR D51 B DKREIZ\NoValue ¥~ —H — 25BN E T,
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\NewDocumentCommand\foo{>{\SplitArgument{2}{;}} m}
{\InternalFunction0fThreeArguments#1}

If only a single character (token) is used for the split, any category code 13
(active) character matching the (token) will be replaced before the split takes
place. Spaces are trimmed at each end of each item parsed.
TENCH—D (token) 723 BMEDLNTIHE. ZD (token) IT—HT 2 #73Y—
a— F 13 (active) OF &, FENIEITONSENCE X oM FT, £,
fiEEt SN BIHH DI REIZH 2 ZHIZID B2 E 5,

The E argument type is somewhat special, because with a single E in the com-
mand declaration you may end up with several arguments in a command (one
formal argument per embellishment token). Therefore, when an argument pro-
cessor is applied to an e/E-type argument, all the arguments pass through that
processor before being fed to the {code). For example, this command

ERG IR/ TS, R¥Rs, av Y NESTER 1 2P TR WTY, %
Bricida~y ROEBOIBEFROZvickd (Bffit—2 > Zkic 1l DOFR
HEIEDBAET 2) 26TT, 207D, e MR EROGIBUIHIK T vt v ¥ %
A3 256, TOHTXTO5 D (code) WCHESINZHNT, TD Tty I EE
%9, FlZIX, ROavy FTiE,

\NewDocumentCommand\foo{ >{\TrimSpaces} e{_"} }
{ [#11(#2) }

applies \TrimSpaces to both arguments.

A D5IEUTx LT\ TrimSpaces 25 H I N FE 35

| \SplitList {(token(s))}

This processor splits the argument given at each occurrence of the (token(s))
where the number of items is not fixed. Each item is then wrapped in braces
within #1. The result is that the processed argument can be further processed

using a mapping function (see below).

Zo7utyHid HEPDHHPLDORE > TOWRVWY X M 2RI 72D DT,
52 6 NEE (token(s)) HENB - RICHEILE T, ZOME, #1 OHT
BHRIEEBZNZNBHRINTH SN BICR D 5 (&b,

\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\MappingFunction#1}
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If only a single character (token) is used for the split, it will take account of
the possibility that the (token) has been made active (category code 13) and
will split at such tokens. Spaces are trimmed at each end of each item parsed.
Exactly one set of braces will be stripped if an entire item is surrounded by
them, i.e. the following inputs and outputs result (each separate item as a

brace group).

TET BBICH—DF (token) 1203 R E o 753G ZD (token) 7 7T 4 7
(B73Va—F 13) KRoTW ARSI ERIN, 2L =27 TB
DEDPMTOINE T, DEINBBEROLHE REIZH 2ZEHITID RPN ET,
BERPENPPFEIMCTH I N TV RIEE1E. ZOHRIENYS & 5 & 1 TED B
PNET, DFH, UTOAIIH L TREINBE L5 RnBEonEgd (BE
RIFPHEMCTHENEZ D 2 LTIRONLET),

a ==> {a}
{a} ==> {a}
{a}b ==> {{a}b}
a,b ==> {a}{b}

{a},p ==> {a}{b}
a,{b} ==> {a}{b}
a,{b}c ==> {a}{{b}c}

\ProcessList {(list)} {(tokens)}

To support \SplitList, the function \ProcessList is available to apply (to-
kens) to every entry in a (list). The (tokens) can be arbitrary contents that
should expect one argument after it: the list entry. For example
\SplitList 2325 d DL LT, (list) DREFRIC (tokens) 2T % \ProcessList
Eﬁﬂiﬂzb)ﬁﬂ BEINTOVWET, TIT (tokens) KEBEDa YT VY RIEETEET

S ZOHERIEIE (VA MDOER) 2 10or 3B TRINILD THA. i
7101“

\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\ProcessList{#1}{\SomeDocumentCommand}}

or

HBENE, RDEHZHFEITE T,

\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\ProcessList{#1}{Abc \SomeDocumentCommand}}
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\ReverseBoolean

This processor reverses the logic of \BooleanTrue and \BooleanFalse, so that

the example from earlier would become

ZD7at v HiX\BooleanTrue ¥ \BooleanFalse Diifi % KIEX B 5 /-9. 4
FEEDOHNIRD X512k 5,

\NewDocumentCommand\foo{>{\ReverseBoolean} s m}

{h
\IfBooleanTF#1Y%
{\DoSomethingWithoutStar{#2}}/
{\DoSomethingWithStar{#2}}%
}

\TrimSpaces

Removes any leading and trailing spaces (tokens with character code 32 and
category code 10) for the ends of the argument. Thus for example declaring a

function

BIBofciE KEBICH Z2EH (XFa—F 32, A7323Va—F10Dr—2)
PBRELET, HIXIE. B

\NewDocumentCommand\foo{>{\TrimSpaces} m}
{\showtokens{#1}}

and using it in a document as

EEHRLT, ThEXXENT
\foo{ hello world, }

will show ‘hello_ world’ at the terminal, with the space at each end removed.
\TrimSpaces will remove multiple spaces from the ends of the input in cases
where these have been included such that the standard TEX conversion of mul-

tiple spaces to a single space does not apply.

¥ LT 5 72358, WARIZE hellogworld ¥ FRE N, MmO ZEHIZE D R
PNET, BFED TEX TIXEBDZEAIZ 1 DOEHIIEBRINE T, 20X
5 RAE SR WE T A OISO ZEIZEN TV AT,
\TrimSpaces 3 ZN L ZFREL £7,
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2.11 Body of an environment IRIEDZAK

While environments \begin{(environment)} ... \end{(environment)} are typ-
ically used in cases where the code implementing the (environment) does not
need to access the contents of the environment (its ‘body’), it is sometimes use-

ful to have the body as a standard argument.

BR5: \begin{(environment)} ... \end{(environment)H, W, ZDOIREE%HE
E9 23— FPREONE (TROBARIK) 127 7L RT 20EDPIRNGEICH
WHNFTH, AMEZEHEOG L LTRITEN S L EMLRZ b DD T,

This is achieved by ending the argument specification with b, which is a dedi-

cated argument type for this situation. For instance

g, SIBIEEDKREIC. COREHFHDOFIBRTH2 b 2EL 28 THEHEX
NnEI, HlziE.

\NewDocumentEnvironment{twice}{0{\ttfamily} +b}
{#2#14#2} {}

\begin{twice} [\itshape]
Hello world!

\end{twice}

typesets ‘Hello world!Hello world!.
LET, ZoFNE. ‘Hello world!Hello world! ¥ #HMR XL E T,

The prefix + is used to allow multiple paragraphs in the environment’s body.
Argument processors can also be applied to b arguments. By default, spaces
are trimmed at both ends of the body: in the example there would otherwise be
spaces coming from the ends the lines after [\itshape] and world!. Putting

the prefix ! before b suppresses space-trimming.

PEOHEE + 25 &, IREARICEROBREZED e P TEET, £/, b M
FIECH Ty I RBEATEE T, 77 40 M Tl RMEDHITRIC D 2 22
HIXHIFR (trim) 2N FE 3, LOFITZS Lizwvwe, [\itshape] DEDOWMITS
world! DBEDBUTICHER T 2 ZEHMA DAL Z L2 D 9, b OANITHEEHE !
2 5. ZOZEAHIBRIIH S E T,

When b is used in the argument specification, the last argument of the environ-
ment declaration (e.g., \NewDocumentEnvironment), which consists of an (end
code) to insert at \end{(environment)}, is redundant since one can simply put
that code at the end of the (start code). Nevertheless this (empty) (end code)
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must be provided.

FIBFEEIC b ZHW 255G, BREES (Bl 21X \NewDocumentEnvironment) O
KEOGIH. T72bDB \end{(environment)} DILEICHEA I NS (end code) 1F.
FEINIITTRE TS, £WVWIDbH, 2O a— FIIHIZ (start code) DREBIZE D
TLEAREODSHTT, ZNTDH, ZD (ZED) (end code) HIRIZ G X RiTH
72D £ A

Environments that use this feature can be nested.

ZOBBEER S REIX, ANFIZTEIeNTEET,

2.12 Fully-expandable document commands TE£ BRI FIEE
BREFa2XDFOTTR

Document commands created using \NewDocumentCommand, etc., are normally
created so that they do not expand unexpectedly. This is done using engine fea-
tures, so is more powerful than IWTEX 2¢’s \protect mechanism. There are very
rare occasion when it may be useful to create functions using a expansion-only
grabber. This imposes a number of restrictions on the nature of the arguments
accepted by a function, and the code it implements. This facility should only

be used when necessary.

\NewDocumentCommand 7% ¥ % FVWT/ERINZBHED FF 2 X ¥ bavwr Fid,
FHETEMINRVE I IREINTVET, ZET Y Y ORREZFIF L
TEHINTWS 720, BIEX2: D\protect Hiffi &k h BN fHAL - T
WET, 2L BRZTTIIEEEIG T 2 HilA (expansion-only grabber) %
HAOWTEBZES Z e ERARGES. S{EFNIHVET, ZOFEEZHAVS
. BEDRZF AN 5 BOMESLFELE T 23— MR LT, WL 220filfys
RENDZ LR DET, LEdoT. ZOKARIED  FTHBRELLEICDAM
INETT,

\NewExpandableDocumentCommand {{cmd)} {({arg spec)} {(code)}
\RenewExpandableDocumentCommand {(cmd)} {(arg spec)} {(code)}
\ProvideExpandableDocumentCommand {({cmd)} {{arg spec)} {{code)}

\DeclareExpandableDocumentCommand {{cmd)} {({arg spec)} {(code)}

This family of commands is used to create a document-level (¢md), which will
grab its arguments in a fully-expandable manner. The argument specification

for the function is given by (arg spec), and the (c¢cmd) will execute (code). In
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general, {code) will also be fully expandable, although it is possible that this
will not be the case (for example, a function for use in a table might expand so
that \omit is the first non-expandable non-space token).

Zoavy FRHZE 5IEZ R EMATREZIE TGS 2 XELNLD (cmd) Z25E
RIDDIENET, ZOBKDG BRI (arg spec) THRES M. (emd) &
(code) ZEITLE T, —MRIC (code) BITTRICEMAIREL 12D FTH, T LHZ
5B A (BIZIFERMHOH TR S BT, \omit H3ERM)DEHIAAIHE
RIFEA D=7 TR D KO WEBMEIN 2[R H D 7).

Parsing arguments by pure expansion imposes a number of restrictions on both
the type of arguments that can be read and the error checking available:

MR BB & o Tz it 3 2 56, BUSATREZR S B o H ¥ R ATREZ =
Z7—F v ZOWMEIIENT, W OLDRFIAEC T !

e The last argument (if any are present) must be one of the mandatory

types m, r or R.
BEOTE GIBDRIET 25E) E HETBE n, r. £2EROVT
NHLTRIFIIRD £H A,

e The ‘verbatim’ argument type v is not available.

‘verbatim’ 5|8 v IR TE A,

o Argument processors (using >) are not available.

ST atyd GEMES) BEHATEEEA,

o It is not possible to differentiate between, for example \foo [ and \foo{[}:
in both cases the [ will be interpreted as the start of an optional argument.
As a result, checking for optional arguments is less robust than in the

standard version.

BIZIE \foo[E\foo{[}ZXHIT 2 I LI TEEEA, EBEHDHED [
A7y a VIO LTHRRENE T, ZORE, A7 a Villo
HEIIFERIZ CHEETIID D T2 Ao

2.13 Commands at the start of tabular cells RIEDLZILD
HLETHES AT R

Creating commands that are used at the start of tabular cells imposes some

restrictions on the underlying implementation. The standard ETEX tabular
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NTH, BB SN, PIER TEX a—
FERARLAZVIYY FOZ T, MHEf#
(robust) <> ¥ DA< > FIT T
59 (fragile) "a~> Ry 23HH 5, The
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command. A ‘robust command’ is one that
expands safely, without generating invalid
TEX code, even when used within a ‘mov-
ing argument’ (explained later in section
7). The opposite of a "robust command" is

a "fragile command."



environments (tabular, etc.) use a mechanism which requires that any com-
mand wrapping \multicolumn or similar must be ‘expandable’. This is not the
case for commands created using \NewDocumentCommand, etc., which as detailed
in Section 2.12 use an engine feature which prevents such ‘expansion’. There-
fore, to create such wrappers for use at the start of tabular cells, you must use

\NewExpandableDocumentCommand, for example

tabular BRO L LD THMAT 2 2~ FRIERT 2546, ZOMEFEEEICE
WL O DFIDHENE T, FHERNR WTEX O tabular ¥85% (tabular 72¥) T
1. \multicolumn RZFAUSET 2 a~r Fegra~y R (5 v =) 1% TERA
BE) TRUITIUIR S WA > TVWE T, LA L. \NewDocumentCommand
REEROTEREINa~Y FIZZUCEHELETA, I 7> a > 212
TibR7= X511, 25 L T 2y Y U iEErHWTW3 7T,
L7223 - T, tabular RED L NVLHTHES 2D T v —a~<w > REIEBIC
1%, Bl 21X \NewExpandableDocumentCommand % fiff 5 LEHNDH D F5,

\NewExpandableDocumentCommand\MyMultiCol{m}{\multicolumn{3}{c}H{#1}}
\begin{tabular}{lcr}

a&b&c\\

\MyMultiCol{stuff} \\

\end{tabular}

2.14 Using the verbatim argument types ZF:BEIF|EDE
W5

As described above, the v-type argument may be viewed as similar to \verb.
Before looking at exactly what that means, it is important to highlight some
key differences. Most notably, grabbing a verbatim-like argument is separate

from typesetting it: the latter is covered in the next section.

o@D v ABIEII\verb Y FHL LD AT I N TEES, ZOIE
MR B E R T 2R, WL ODDEEREWEIERH L TBLLELHD 3,
EDDOIFEHTANE LUK, FEENRG B AL (grabbing) Zr &, Zik
RS 2 Z L IZIMEDONIETH 2 L WS HTT, BEWCODOVTIRE TRV FE T,

When grabbing a v-type argument, ITEX first uses the kernel command
\dospecials to turn off the “special” nature of characters. It then makes
both spaces and tabs “active”, so that they can be given a custom definition.

Any other characters are grabbed as-is: this means that if any characters have
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been made “special” and are not listed in \dospecials, an error will arise (see
below).

v B BRED AR, BTEX 3 E 3/ —rLa <> F \dospecials ZHW T,
XFD VKR ) WEZEMCLE T, iVWT, ZHEX T %2 (77747 &
HREICL, Zh B ICHBEOERZEID B THNE K5I LET, ZOMOFIE
ZOEFDORETHAAETNE T, 2F D, o0 FD RKkL) bor L
TRESNTWVDIZH DD 5T \dospecials IKHFENTVWARWEE, T —
DRETZZ kb Ed (b)),

The characters that are grabbed as the argument are all those between two
identical: in contrast to \verb, the characters \, {, } and % cannot be used as
the delimiter character. If any of the grabbed tokens have “special” meaning,

an error will be issued.

5 LTHDIAEN D XFE, [F—D 2 0D LFIHENTZTRTDOLFTY,
72721, \verb 3B D\, {L I LWV oNFEERY) XFY LTHAT
LZZ03TEERA, DIAENZ F—27 O TRk BERER O OH
BENTVD L, T —DRELET,

For the +v-type argument, which allows line breaks within the argument, new-
line characters are converted into \obeyedline commands. The standard defi-
nition of \obeyedline is simple \par, thus allowing the grabbed tokens to be
used directly in typesetting. A local redefinition of \obeyedline can be used
to achieve other outputs. For example, to retain blank lines whilst typesetting,
one could use
FIBATOBATEIHFET 2 +v D5 $Tld. dfT3F X \obeyedline 2 ¥ ¥ FIZ
ZHEINF T, \obeyedline DIEHENZEFRIZHIL D \par TH D, TAUT X D B
JEN b= 2 ZDF FHRIHEHTE 2 X 51272 > TWVWE T, \obeyedline
ZRFNCHERT 5 2T, BR2HNKRE/S 2L BATRETT, MR
ARRIRFIZ 2207 2 R4 L 72 W AT

\renewcommand*\obeyedline{\mbox{}\par}

PHEATZZENTEET,

More information about using these arguments in typesetting is in the following

subsection.
NS D5 EERRTHE S AIEOFME. ROV 7> a > THHALET,

Some additional details that may be useful for those with more TEX knowl-

edge: do not worry if this does not make sense to you! Spaces and tabs are
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stored as active characters. In 8-bit engines, non-ASCII characters are “active”,
whilst other than the letters a—zA—7Z, ASCII characters are “other”. In Unicode
engines, non-ASCII codepoints will be either letters or “other”, based on the
standard ITEX settings derived from Unicode data. For token-based compar-
isons, it is likely that the active spaces and tabs should be replaced: this can
be done conveniently by expansion.

TEX (2B 3 HIA B E 2712 > TRAIOH S LR ORI W < Db
TET (INSHPHBETERS THORRBEHATY), ZARXTRET 7T 17X
F (active characters) & LT E3d, 8 ¥y x> I »Tid, 3F ASCII XXF
727471 272D ASCH CFIFRT a—2A-Z ZFRNT T ZDfthl (other) ) &
L THbir £ 3, Unicode =¥ Y > Tld, IEASCII @ a— FARA > M, Unicode
T — 2T ED FHEN R BTRX BUEIIEWV, XFERE T2 owvwdhhre
LTHbNET, b—27 VHEATHERZITSIGEIE. 777 14 TRZEBHAR X T
ZRIODDICEEZHZ ZHEPEC D ZeDH D FTH, THEEMICE - TF
BITITAE T

**This text is not in the original; it is a note for the translator’s own
use.** — I think the explanation is clear enough for those knowl-
edgeable about TEX, but it might be a bit difficult to grasp for
beginners or non-native English speakers. I asked a generative Al

to interpret it :-) by Y. Fujimura

A note for those familiar with TEX internals (no need to worry if

this part is unclear):

e Spaces and tabs are preserved as active characters.

e In 8-bit engines, non-ASCII characters become active, while
ASCII characters are treated as “other,” except for the letters
a-zand A-7.

¢ In Unicode engines, non-ASCII code points are treated as either
“letter” or “other,” in accordance with standard LaTeX settings

based on Unicode data.

e When performing comparisons token-by-token, it may be nec-
essary to replace active spaces or tabs with a different form,

but this can be easily achieved through expansion.
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TEX OWEICFE L WA OMRE TS (2 2HA0Hh 52 THLEL
7L TENTY),

o AR—RERTIT VT4 TXFEe LTHRRESNET,

e 8w FZY YU TIE JEASCIISCFHIET 7 5 4 7127 b, ASCIT
WFIFEF azA-7Z ZFRWT Tzofy  LTtibh 3,

e Unicode =¥ > Tld. JE ASCII 2— F7RA >~ M. Unicode
F— R L FEHEN 7 ITRX DRGEICHE-> T, ITXXF) F721%
(Zofty owgFire LTRbIET,

o F—FVHMNTHIREITIGAIIE, 77T 4 THRAR=-ZAR
RTHRDOGICBEEZHZ Z2MEREC DI eBHYETH, Z
NFEBIC L > TEBIITAE T,

2.15 Typesetting verbatim-like material verbatim BY7RA
B DHERR

In contrast to \verb, the (+)v-type argument is only about grabbing the ar-
gument, not typesetting it. As such, features that users often associate with
“verbatim” are not automatically activated, e.g., selecting a monospaced font.
Material grabbed by the v-type argument does not automatically suppress lig-
atures: with modern TEX engines, this largely can be done without the token
manipulation which \verb uses. (In \verb, ligatures are suppressed by making

characters active and inserting a zero-width kern before the character itself.)

\verb & I, (v DSBS ERD 2t DAZHNE LTH
. MBI ITVERA. 2D, 2—F =7 “verbatim™IZ & {AERTITTHE X
ZEERE. B ZIXFIE 7 + > b OFERZ 2E, BB EMCR Y FHA, v
FIETHRENNAETIE. AFEEBNIIMHI XN EE A, BHHO TEX =
DUTI, \verb WS X5 b =7 VEEE L7 TH, 20 TWOEAIR
BFOWMHEDARET T, (\verb TX, XFET777 471X L. TOXFHHD
A el — > 2HAT 22 e TAFEMGHIL £3,)

The \verb command also selects a monospaced font: this is not intrinsic to
verbatim material, so will need to be set up using for example \ttfamily.
Similarly, the verbatim environment sets up the meaning of \par suitable for

breaking lines.
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\verb 2= ¥ NIZFIE7 + > F HFEIRL £ 35, Z4UT verbatim HIRARITA
B> TWAHETIED D FHA, £DD, HEXR O \ttfanily R %
FAWTERELRITIUIRD A B2 \ttfanily ZHWTHRET 2 HED
HYFT, [FARRIC, verbatim BRIGIE. SUTITHE L7z \par DEIEZREL £ 7,

2.16 Verbatim environments verbatim ¥Ri&

In some cases, when grabbing the body of an environment you will want the
contents to be treated verbatim. This is available using the argument specifica-

tion c. Like the b specification, this has to be the last one. Thus for example

BIROARGZE DAL, ZONE%Z Z D F FEENNTROTZWEERDH D £75,
CAUCEGIBHEE c ZHEML 5, bIEE LR Z DIEERRERISK 2 HEH)
HHET, LEDo>T, HIZIEROESR

\NewDocumentEnvironment{MyVerbatim}{!0{\ttfamily} c}
{\begin{center} #1 #2\end{center}} {}
\begin{MyVerbatim} [\ttfamily\itshape]
% Some code is shown here
$y = mx + c$
\end{MyVerbatim}

will typeset verbatim the content, thus:

T, WADZREICHIRE AL, FERIERD L 512D 5,

Ll Some, ,code, 15, ,shown, here

oSy=umz o c$

Since grabbing the entire contents verbatim will result in there being no \par
tokens, newlines are always permitted: there is no need for a + modifier here.
As for the v specification, newlines are stored as \obeyedline. In a similar
fashion to the b specification, by default newlines are trimmed at both ends of

the body. Putting the prefix ! before ¢ suppresses this trimming.

WEZZ 0% FFENCEIGF T 254G, \par F—7 Vi3RI R WD, &
TEEICHREINE T, LEDoT, I TR+ VW BHiFIEIAETY, v IEE
DG L RIS, SfTiX\obeyedline ¥ L THNENE T, bigE L AIC, 7
7 & b TREARDHIRICD 21T D FROANF T2, ¢ DRI 1 &5 LR
2R3, ZoBREREZIHITE XS,
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Collection of the body takes place on a line-by-line basis: content is col-
lected up to the end-of-line in the source, then examined before storage. This
means that the line ending the environment (containing in the example above
\end{MyVerbatim}) cannot have any text after the end of the environment.
Text before the end of environment is treated normally, but note that there is
no trailing \obeyedline added if there is text here. Other than optional argu-
ments, no text is allowed on the opening line of the environment.

AEDE D AAIITHEATITONE T, 2F D, V—ANDITRETHIMDAE
. RESNIENCNEPRESNE T, TO%D, BEZKRTEE21T (L
DHITIE\end{MyVerbatim} % &LfT) IZHWVWT, BREOK T 2RI ilidDRIC
THFAPZELS ZLIITEREA, BHK T ORBORNCH 2 7 F 2 MIEH L
B XNE T2, ZDEAICIIKREIC \obeyedline IFBI X 7R WVAUICTHER
LTIV, ATy a VHIEERWT, BREBITICE T X F2HENTIEW
TEEA

Special handling is applied to a o, 0, d or D specification argument immediately
before an c¢ specification. This means that when the optional argument is
absent, the first character of the next line will be read with the correctly applied
verbatim category code. Issues may arise if multiple optional arguments are used
before a c specification: this will only work reliably where the optional tokens

are “other” characters.

cHHEDERNCH S o, 0. dv TEDIEEDFIEITH L T, Kl LE 1T
bhFET, ZhE. A 7Y a VIBDERINTHETH. ROITOBRYIDLF
DEY) 7 verbatim FiAZ 73V a— FTHAAETINZ L R2EKRLE T, 727510,
cHREDRNCA T a VB E D 2 L EIVEL 2AEENSH D T, 20
LA DHERICKEIET 201X, ZRoDA T a VEIBERT V=20 TZ20D
o) XFTHEHETRONE T,

For technical reasons, we recommend that spaces are not ignored when searching
for an optional argument before an c specification: this can be achieved by
adding the ! modifier as shown in the example. However, this is left as a choice

for the user.

BN EH A 6, cIEEFDRNCH 24 7> a V5 IRERRT B0, 20 %K
BLEBEVWESICTZ I 2BEDLET, Zhud PITIRT L5112 HEMIT 258
Mya e THEATEEY, LEL. INEITI0E I 2EL—Y—DHINCE
BHENTVWET,
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2.17 Performance /N7 #—<I X

For document commands where the argument specification is entirely com-
prised of m or +m entries (or is entirely empty), the internal structure created by
\NewDocumentCommand is essentially as efficient as provided by \newcommand ().
As such, document commands may replace constructs arising from \newcommand,
etc., without a need to be concerned about performance. It should be noted
that \newcommand (*) produces expandable results, so the direct replacement is
\NewExpandableDocumentCommand; in most cases, however, it is better to use

\NewDocumentCommand to give more robust structures.

SIS m £ m FZI DS S (B EWVIEEIEDEL BV FFaxrhaw
> RT3, \NewDocumentCommand 3 % NEBE I, FEEMIC \newcommand (*)
CARBEICIEN TS, Lah > T, \newcommand 7% ¥ TIESH N TV ERIE.
HREMZSICE T RFa XY bavw Yy FTEEMIZ B TEET, L7721,
\newcommand (¥) TEFI N2~ FIIEHATRER DT, BEIINET SEZ
1%z JEl% \NewExpandableDocumentCommand TF, ¥ IXWZ. %< DHEITIE.
& D BRI HEE 12 T & 5 \NewDocumentCommand Z{# 5 HEF LWTL & 5,

2.18 Details about argument delimiters 5|$[Xt]D X2
ERCE 0

In normal (non-expandable) commands, the delimited types look for the initial
delimiter by peeking ahead (using expl3’s \peek_. .. functions) looking for the
delimiter token. The token has to have the same meaning and ‘shape’ of the to-
ken defined as delimiter. There are three possible cases of delimiters: character
tokens, control sequence tokens, and active character tokens. For all practical
purposes of this description, active character tokens will behave exactly as con-

trol sequence tokens.

HHEO (BHEAEETRWV) a~< Y FTIE. RUIDAFE55ENX, £Fisa (expl3 D
\peek_... BIBUEHH) X > TRYID b—=2 V2L, LHORYI D XF%E R
DIFET, 2O =7 VE, RUIDXFL LTERSINLZ =7 YA LEKE
M%) (shape) ZHioTuwRIFNERD ERA, KUDXFL LTHZ2 F—2
WE XFEN—T v Gl RN TIT 4 TXFER— D 3
FEDS DD 25, AHHOHPHNICBNTIZ, 77T 4 7XF b —27 VEHIEERD
F=2 e AR # N E T,
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2.18.1 Character tokens XF b—27 >

A character token is characterized by its character code, and its meaning is the
category code (\catcode). When a command is defined, the meaning of the
character token is fixed into the definition of the command and cannot change.
A command will correctly see an argument delimiter if the open delimiter has
the same character and category codes as at the time of the definition. For

example in:

XF b= 3 Fa—- N Lo TREST oA, ZOEKEITIVa—F
(\catcode) IZX->THEDE T, AV RBERINIE, FOXFr—T v
DEKIZa~Y FOERO—H e LTEEIN, BOrOEEINLZZIEHDF
HFAo A< Y EPGIBOXYIY X FZIEL BT 2D, BGXYID s
ERFFLFAILF 22— FBIUDT3Y a—RFEF->TWBREAEET T, filx
. KD XS BEGE

\NewDocumentCommand { \foobar } { D<>{default} } {(#1)}
\foobar <hello> \par

\char_set_catcode_letter:N <

\foobar <hello>

the output would be:
HNERD X 512 £9 ¢

(hello)
(default)<hello>

as the open-delimiter < changed in meaning between the two calls to \foobar,
so the second one doesn’t see the < as a valid delimiter. Commands assume
that if a valid open-delimiter was found, a matching close-delimiter will also
be there. If it is not (either by being omitted or by changing in meaning), a

low-level TEX error is raised and the command call is aborted.

ZHUE. \foobar % 2 [EIMECNH 3 RNCHHAAXY) D SCFETH 2<OEHEDIE D - T
LEolrod, 2 BAHDOECH L TIEZDODENRRXY ) X7 LTHR#sh
Bpol=zpbTT, avy RN, BWRBRYID XFB RO -85, £h
BT 2 TRYI D XFESFET 2 LB L TEEL 23, TR D CFEH
BHELRWES (BRI, H2VEERIED->TLE >8Ik 3),
KL ARLD TEX 7 —MREL, a~<y FOREH LIZTHEET,
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2.18.2 Control sequence tokens Il —o X =0 >

A control sequence (or control character) token is characterized by its name,
and its meaning is its definition. A token cannot have two different meanings at
the same time. When a control sequence is defined as delimiter in a command,
it will be detected as delimiter whenever the control sequence name is found in
the document regardless of its current definition. For example in:

HHS = Y A b =27 ¥ (FRIEHIESCF =2 ) & ZDHENT X o Tkl
SN, ZOBRIIERIC L > TRED T, —2D b =7 YR O DR
LZEMEFOZLEDD FHA, DAHIEHS —r v A a<y FNTXYID XF
LLTERSINIGE, XENTZORIES — 7 24H0BN 2 &, ZDRRT
DERIZPPOLT, HIZKUIDXFe LTIk s, filzid:

\cs_set:Npn \x { abc }

\NewDocumentCommand { \foobar } { D\x\y{default} } {(#1)}
\foobar \x hello\y \par

\cs_set:Npn \x { def }

\foobar \x hello\y

the output would be:
¥ L7=RpH &

(hello)
(hello)

with both calls to the command seeing the delimiter \x.

D, axy FAOMG O LIZBWTRY]D 3C7\x 2SI g 7,

2.19 Creating new argument processors $1L L5870t v
B DIERL

’ \ProcessedArgument ‘

Argument processors allow manipulation of a grabbed argument before it is
passed to the underlying code. New processor implementations may be created
as functions which take one trailing argument, and which leave their result in

the \ProcessedArgument variable. For example, \ReverseBoolean is defined
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as

STty Hid. SIBHEICRZ a— FICEINZRNC. FO5IBE#RET
ErX51CLEd, HiLnws ety P03EER, REIC1T DO58EWD, #
R % \ProcessedArgument ZZEICHEIN S 2 B8 L TR T E 9, Bl ZIE.

\ReverseBoolean &

\ExplSyntaxOn
\cs_new_protected:Npn \ReverseBoolean #1
{
\bool_if:NTF #1
{ \tl_set:Nn \ProcessedArgument { \c_false_bool } }
{ \tl_set:Nn \ProcessedArgument { \c_true_bool } }
}
\ExplSyntax0ff

CERINE T,

[As an aside: the code is written in expl3, so we don’t have to worry about
spaces creeping into the definition.]

[ : 2D a— FliZ expl3 TELPNTWS 20, EFRICEEIHIVATDELX
HHEEA]

3 Copying and showing (robust) commands and
environments (BF7R) OY Y FPREZIE—L
TRTRT D

If you want to (slightly) alter an existing command you may want to save the
current definition under a new name and then use that in a new definition. If
the existing command is robust, then the old trick of using the low-level \let
for this doesn’t work, because it only copies the top-level definition, but not
the part that actually does the work. As most IATEX commands are nowadays

robust, KTEX now offers some high-level declarations for this instead.

BEOa~>y Fe (DL) BELZWES, BIEOEREZROLETTREL., £
NEFLNVEROFTHHT 200 ENWTL & 5, BFDa~< Y FARERERD D
75, KLULD\let 25 L WHIERDTIEIZD FLVEFTHA, BERD,
\let |3 LU OERE IV —F 27213 C. ERICUHE RS5O ETIZar—1L
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RO STY, BETIE WX ©a~< Y RDZ L PEREIC > TWa 72, IWTEX
TRERZEORDDIZELNIVLVDOEENHAEINTVETS,

However, please note that it is usually better to make use of available hooks (e.g.,
the generic command or environment hooks), instead of copying the current
definition and thereby freezing it; see the hook management documentation
1lthooks-doc.pdf for details.

L, BIEOERZ ALY — L TZDORFDONFICEELTLE S DTIEZL,
FIFATTRER 7 v 7 (BIZIE, AR a~Y F7y 7R 7 v 7k Y) 2iEH
THHPBEEEFEE LV EIFERL TSIV, fffliconTid, 7y 75
WZRH3 % K& 2 X b 1thooks-doc.pdf ZZM L TL 72X\,

\NewCommandCopy {(cmd)} {{ezisting-cmd)}
\RenewCommandCopy {(cmd)} {({existing-cmd)}
\DeclareCommandCopy {(cmd)} {(ezisting-cmd)}

This copies the definition of (existing-cmd) to (cmd). After this (existing-cmd)
can be redefined and (cmd) still works! This allows you to then provide a new
definition for (ezisting-cmd) that makes use of (cmd) (i.e., of its old definition).
For example, after

(existing-cmd) DEFER (cmd) A =L ET, ZDHK. (evisting-cmd) & FiE
FLTH, (emd) FEIEMMEMAEL £, TAUTEKD. (emd) (F72D5 (existing-
emd) DEHWEFR) ZHRHT 28 LW (ezisting-cmd) DEFREZ G5 X5 BT
9, BRI

\NewCommandCopy\LaTeXorig\LaTeX
\RenewDocumentCommand\LaTeX{}{\textcolor{blue}{\LaTeXorig}}

all WTEX logos generated with \LaTeX will come out in blue (assuming you have

a color package loaded).

& L7213, \LaTeX THMEI NS DIEX o I3 IR THEOTERSINET (&
F—Hy =Y DMBRAENTVDE LET),

The differences between \New... and \Renew... are as elsewhere: i.e., you
get an error depending on whether or not (c¢cmd) already exists, or in case
of \Declare... it is copied regardless. Note that there is no \Provide. ..

declaration, because that would be of limited value.

\New... &\Renew. .. DEWIMMDLHE LFRKTT, T72bDH, (emd) B33 TIZ
FHETZIDEIPIIG LT T IR ELE DR E D, \Declare. .. DHFE
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FZDEMIChrbH T A —INE T, \Provide... EWVWHIEEHRNI EIZ
FELTEZE WV, ZOHENE, ZhANDE DRIV r 5 TS,

If the {emd) or (existing-cmd) can’t be provided as a single token but need
“constructing”, you can use \ExpandArgs as explained in Section 4.

(emd) & % \VMZ (existing-cmd) ZH—D b =27 v LTHERZHNT, THAIT
5| ENDBGEF. 7> ay 4 THHIN TV S X 512\ExpandArgs % fif
HT=%x7,

’ \ShowCommand {(cmd)} ‘

This displays the meaning of the (¢md) on the terminal and then stops (just
like the primitive \show). The difference is that it correctly shows the meaning
of more complex commands, e.g., in case of robust commands it displays not
only the top-level definition but also the actual payload code and in case of
commands declared with \NewDocumentCommand, etc. it also gives you detailed

information about the argument signature.

AU, BHENZ (emd) DEKRZFRRL, ZOREFEIELET (FV I 7 14 77 \show
YEIETT), EWME, IO EMLR O~ FOBEKRDIELL X RTELIHICZHD
9, IR BEZRa<Y FOGA, REMOERRE T T CEBEOARKT —
FHFRRENZT T L. \NewDocumentCommand 72 ¥ TEHE XN /-a~xy RDGE
WZiE, 51O 72T v I 2 TERDIEREINE T,

\NewEnvironmentCopy {(env)} {(existing-env)}

\RenewEnvironmentCopy {(env)} {(existing-env)}

\DeclareEnvironmentCopy {({env)} {{ezisting-env)}

This copies the definition for environment (ezisting-env) to (env) (both the
beginning and end code), i.e., it is simply applying \NewCommandCopy twice to
the internal commands that define an environment, i.e., \(env) and \end{env).
The differences between \New. .., \Renew. .., and \Declare... are the usual

ones.

AU, BUR (existing-env) DEFE BlkGa— N ei& T a— FOMST) % (env) I
aA—LFEF, WA REZERT 2NEa~ 2 F \(env) & \end(env) IZ
X LT \NewCommandCopy % 2 [FiEH S 2D L E LU T3, \New.... \Renew. ...
\Declare... DEWI, HEDDH DL FKTT,
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from the start.



\ShowEnvironment {({env)} ‘

This displays the meaning of the begin and end code for environment (env).

ZAU, B (env) OB — R LT a— FOBKEETLET,

4 Preconstructing command names (or other-
wise expanding arguments) AV > K& DERIE
R (FIF5IRDER

When declaring new commands with \NewDocumentCommand or \NewCommandCopy
or similar, it is sometimes necessary to “construct” the csname. As a general
mechanism the L3 programming layer has \exp_args:N... for this, but there
is no mechanism for it if \ExplSyntax0On is not active (and mixing program-
ming and user interface level commands is not a good approach anyhow). We

therefore offer a mechanism to access this ability using CamelCase naming.

#L\wa <Y K%Z\NewDocumentCommand %° \NewCommandCopy % ¥ CTHET 5
BRiCiE, HlEEED (csname) % THEE) TH2R0EPETCZ e HDE T, L3 7

077 IvI7EIIE. E0RDD RN AL LT \exp_args:N... 23dH kL3 Trr5 IV IELIE expl3 23R
D %925, \ExplSyntaxOn DVHINTHRWVWIGEITIE. ZAUTHY T 2tEHAL D D LTV {EHAD Z ¥ TF, The L3 pro-
FHA (%D, oIV /Ha~vrFea—Y—A(rX—7=z—2fa gramming layer refers to the mechanism
<Y FERBEEIRIDZEYRTELIZEZAEHA), I T, CamelCase (F ¥ provided by expl3.

AN =) OmLHAIZH WS Z 2T, ZOWREEZFIHTZ 2 AR L

TVWET,

\UseName {(string)}
\ExpandArgs {(spec)} {(cmd)} {{arg1)} ...

\UseName turns the (string) directly into a csname and then executes it: this
is equivalent to the long-standing I#TEX 2¢ internal command \@nameuse, or
the L3 programming equivalent \use:c. \ExpandArgs takes a (spec) which
describes how to expand the (arguments), carries out these operations then ex-
ecutes the (¢md). The (spec) uses the descriptions offered by the L3 program-
ming layer, and the relevant \exp_args:N... function must exist. Common

cases will have a (spec) of ¢, cc or Nc: see below.

\UseName (& (string) . €D F LRI D ICEBRLTEITLET, JHud &
X BdH 25 WIEX2: DA~ F \Gnameuse X, L3 7027 I v /BICH
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FRREFED <Y F \use:c E[ALH DT, \ExpandArgs F. (arguments) %
D XS WEMT 20 EFET S (spec) ZRITHD ., ZOEMUEZIT> 72 LT
(emd) ZEATLET, ZZTHAINS (spec) 1ZL3 T35 IV ZEDMERRIC
HOWdDTHD, XWIinT % \exp_args:N... BEHEBFEL TVWEIRLEDNDH
DET, —MIRT —ZATIE (spec) £ LT c. cco EhiINe HVWLRET
(k)

As an example, the following declaration provides a method to generate copyedit

commands:

\NewDocumentCommand\newcopyedit{m0{red}}
{h
\newcounter{todo#1}/
\ExpandArgs{c}\NewDocumentCommand{#1}{s m}J,
Lk

\stepcounter{todo#1}%

\IfBooleanTF {##1}Y,
{\todo[color=#2!10]{\UseName{thetodo#1}: ##2}1}/
{\todo[inline,color=#2'10]{\UseName{thetodo#1}: ##2}}}

Y

Given that declaration you can then write \newcopyedit{note} [blue] which

defines the command \note and the corresponding counter for you.

ZDEE%5 2 65U, \newcopyedit{note} [blue] ¥ Flih3 5 Z ¥ T, \note
AT R ZERIIMNIET AT Y REERTEET,

A second example is to copy a command by string name using \NewCommandCopy:

here we might need to construct both command names.

2 OHODHE, \NewCommandCopy %> TXFHHTa~vy FEa—3 354
TS, ZOHAEIRIEZ, MAOaxy FAZMRToREMEL L2 hHD £5,

\NewDocumentCommand\savebyname{m}

{\ExpandArgs{cc}\NewCommandCopy{saved#1}{#1}}

In the (spec) each c stands for one argument that is turned into a ‘c’ommand.
An n represents a ‘n’ormal argument that is not altered and N stands for a
‘N’ormal argument which is also left unchanged, but one consisting only of a

single token (and usually unbraced). Thus, to construct a command from a
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HICHEEH#Z 2 UETF, Expansion is the
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content.



string only for the second argument of \NewCommandCopy you would write

(spec) T, & cld. 2051 DZHlED L LTHRKT 22 2RLET,
nB3ZEEZMRABZVEFEOGIBZR L, NBFERICEZE LRV ZRL F30,
CHHIEHE—D =2 YRI5 S5 GREZBFGICH TN TEA) TT,
L7235 T, \NewCommandCopy D 2 518721 2 X FFHhba~<y Fe LTH
U720 EIZIE. RO K IKEE XS,

\ExpandArgs{Nc}\NewCommandCopy\mysectionctr{c@section}

There are several other single letters supported in the L3 programming layer
that could be used in the (spec) to manipulate arguments in other ways. If
you are interested, take a look at the “Argument expansion” section in the L3
programming layer documentation in interface3.pdf.

L3 702773V ZETIE. ZOENPICHNL D00 1 CFHEEDY R— F I T
B, (spec) DFTENL 2o THIHEHOHETRIET 22 v TEE T,
KH33 % 7713, interface3.pdf IZH 3 L3 0T I U TEDLED “Argument
expansion” HiZZH L T 72X W0,

5 Expandable floating point (and other) calcu-
lations BREARELZFHNMER (BEXUEOM) D
st

The ITEX3 programming layer which is part of the format offers a rich inter-
face to manipulate floating point variables and values. To allow for (simpler)
applications to use this on document-level or in packages otherwise not making

use of the L3 programming layer a few interface commands are made available.

74—~y bO—HEKT L3 0T I VI FEVNBUSE RS E 5 E Y DB ©“The IATEX3 programming
TEDDERERA VR —T 2 —ABEHLTOE T, LELLP, KT L3 layer” %, foFRIRICHIZ B0z, L3 7
Tnr7 I RBEAHLTORV Sy F—=2IZBWT, XD FRICZ OREEE 02537 Ll The term “The
iz 2 X215z, WOPDFHEMFa~y FAREBEIHTVET, LaTeX3 programming layer” in the origi-

nal text has been translated as “L3 7’1

’ \fpeval {(floating point expression)} ‘ 72 3 ¥ 7'J&” to ensure consistency with

other descriptions.
The expandable command \fpeval takes as its argument a floating point ex-

pression and produces a result using the normal rules of mathematics. As this
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command is expandable it can be used where TEX requires a number and for
example within a low-level \edef operation to give a purely numerical result.
EBAAIRER 2= > F\fpeval \&. 58 UTHEE/NMIRZZITHD ., #E 0K
HOHANHE > THREREERLE T, Zoa~y RIZEMAEETH 2720, TEX
DRIEZDE L § 25, B SRR BUERIR 215 % 720 DR L L 78 \edef
BEANLRETRRAT 2 e TEE T,

Briefly, the floating point expressions may comprise:

B3 2 b EE/MUGEREU T TR ENEET

e Basic arithmetic: addition x + y, subtraction = - y, multiplication x * y,
division z / y, square root sqrt x, and parentheses.
HAWNLEMEE  NE 2 +y. BE -y, BHE oxy. BRE 2 /y. FHIR
sqrtz. B X HAEIN (parenthese),

e Comparison operators: x <y, x <=y,  >7 y, x '=y etc.
HBEEF tx <y, <=y, 2>7y, z =y KRE,
The relation = ? y is true exactly if one or both operands is NaN or is
a tuple, unless they are equal tuples. Each (relation) can be any (non-
empty) combination of <, = > and ?, plus an optional leading ! (which
negates the (relation)), with the restriction that the negated (relation)
may not start with 7.
Bfrr?yld, MARTYEBELWRINLTH25E5%RE, Pl
B—TTDART Y PR NaN TH 20, FREXTVTHD L ZITHIIKD
%3, & (relation) IZI1F. <. = >, ?OETRWEEOMEEZMHZ, &
HIEBHICERTI 2N TZ2olfRERETE £, 2L, fiEShk
(relation) 23?7 THE o TF R SRV E WS HIFID D D 5,

o Boolean logic: sign signx, negation ! x, conjunction x && vy, disjunction

xz || y, ternary operator x 7y : z.
T —Vinl 58 signa. BE o, M o &&y. AWM 2 ||y, =IH
HETF 27y : 2

o Exponentials: expz, Inz, z”y.

R - oM - NEIE D expa. lnaz. 279

o Integer factorial: factx.
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BEIDFETE . fact x.

Trigonometry: sinz, cosx, tanz, cotx, secz, cscx expecting their
arguments in radians, and sind z, cosdx, tand x, cotdx, secdx, cscdzx
expecting their arguments in degrees.

=AM 5I18UEF Y7 T % sinx., cosz, tanz. cot x. secw. csc T,
BLUOSIEEERE (B) T % sindx, cosdx, tandz, cotdz., secd .

cscd z,

Inverse trigonometric functions: asinx, acosz, atanz, acotx, asecw,
acscx giving a result in radians, and asind x, acosd z, atand x, acotd x,
asecdx, acscd x giving a result in degrees.

=AM . asinx, acosz, atanz, acot z, asecz, acscz (FERIET Y
7 VH), BX L asindx, acosdz, atand z, acotdz, asecdx, acscd x

(RS B BAAL)

Extrema: max(z1,xo,...), min(zy, 29, ...), abs(x).

AME, H/ME, AEHE © max(xq, xe, .. .), min(zy, 22, .. .), abs(z).
Rounding functions, controlled by two optional values, n (number of

places, 0 by default) and ¢ (behavior on a tie, NaN by default):

AHEEE, 2 DDA T a Ul n (W, 77+ 1F0) 2t (RUH
EDF T )L ME NaN) ko THIFIXENFE T, :

— trunc(x,n) rounds towards zero,
trunc(z,n) X 0 SFHENSALD T,

— floor(x,n) rounds towards —oo,
floor(z,n) & —oco JTANIALD 5

— ceil(x,n) rounds towards +oo,

ceil(w,n) I 400 TN ALD T,

— round(x,n,t) rounds to the closest value, with ties rounded to an
even value by default, towards zero if t = 0, towards +oo if ¢ > 0

and towards —oo if ¢ < 0.

round(z, n, t) IZRBITVEICALD T35, b & 5 EHHOHER. BUE
TEERLIEWVEBICADONE T, t=02504F. t>04K5 +oo
DFEIEA, t<0%D —co DHEIFICHDOLNF T,
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o Random numbers: rand(), randint(m,n).

fL#: rand(), randint(m,n).

o Constants: pi, deg (one degree in radians).

ERC pi,deg W ERFIT7VTRLEZDD),

¢ Dimensions, automatically expressed in points, e.g., pc is 12.

SE D HEINCRA v PHEATREAD, BIZIE 1pcld 12 & LTHlkbh
£75,

o Automatic conversion (no need for \number) of integer, dimension, and
skip variables to floating points numbers, expressing dimensions in points
and ignoring the stretch and shrink components of skips.

BEL SHE BRORF v TEROFE NN O BEIZH (\nunber |
RE), SHEIEZARA ¥ PHRATREIN, A% v TOMHERS (stretch/shrink)
RSN E TS,

o Tuples: (z1,...,2,) that can be added together, multiplied or divided by

a floating point number, and nested.

BT (21,...,2,) DIEZRE D HEIMETE, FEVMNIUGREBIC X 558
B BRENHRET. ARTFIZHTEET,

An example of use could be the following:

FERBNIL T O@ED T -

\LaTeX{} can now compute: $ \frac{\sin (3.5)}{2} + 2\cdot 10°{-3}
= \fpeval{sin(3.5)/2 + 2e-3} §.

which produces the following output:

THTEDY, RO ks h»EsnE

IXTEX can now compute: 2282 49,1073 = —0.1733916138448099.

\inteval {(integer expression)} ‘

The expandable command \inteval takes as its argument an integer expression
and produces a result using the normal rules of mathematics with some restric-

tions, see below. The operations recognized are +, -, * and / plus parentheses.
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As this command is expandable it can be used where TEX requires a number
and for example within a low-level \edef operation to give a purely numerical

result.

JEBAATREZ2 2= > F \inteval \&, 518ty U CEEENEZ D ., EH O
AN (72 L—HofIRD D, %) Wht-> TRREERL T3, FIFRTEERHE
B3+, -, x, / BIXOWUFENTY, Zoa<y NIERTRETH 2720, TEX 2
Btz BB Y F 250, Bl ZIZEL ~LD\edef UL THIFE 72 BfiRs R % 15
51-DIHHTEIENTEET,

This is basically a thin wrapper for the primitive \numexpr command and there-
fore has some syntax restrictions. These are:

ZAUIEARINC Y 27 4 772 \numexpr A< Y RDEWNWT v X—TH 575, \»
OO LEDOFIFIRDHD 5, ZRSEFIUTOEDTY :

e / denotes division rounded to the closest integer with ties rounded away
from zero;
/3 mHLVEBHEAONID (2L, HRIEDSGEZE R 5E N D%
AR 2) CKBEEZRLET,

e there is an error and the overall expression evaluates to zero whenever the
absolute value of any intermediate result exceeds 23! — 1, except in the
case of scaling operations a*b/c, for which a*b may be arbitrarily large;
FRREEHEARS R OMEHEDS 231 — 1 2R 2 & =5 — 72 b Rk FHifs
RixLmich b g3, 2720, axb/c LVWIERORT =) Y 7#EE (ZD
Bras axb BZEREICRELZEILDEET) E. 2518 D FHA

o parentheses may not appear after unary + or -, namely placing +( or -(

at the start of an expression or after +, -, *, / or ( leads to an error.

HIHED+P-OEBZICHIETMEEL ZLIETEERA, T2bb, RDJH
P+, - *, /. (DERIC+H-(2REBT 27—k FT,

An example of use could be the following.

AU TO LB D TY,

\LaTeX{} can now compute: The sum of the numbers is $\inteval{l + 2 + 3}$.

which results in

COEREIXRD LSk FT,
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REE: 2z r —) > 7 (scaling oper-
ation) LIIBIEOKE X (A7 —)) Zis
B5IeTY, TR RELHBUA axb ZHID
il ¢ TEI B Z kT, WYIREEHNICIND B HafE
T3, The scaling operation here refers to
adjusting the size (scale) of a number. In
this case, it involves dividing a large num-
ber a * b by another number ¢ to bring it

within a suitable range.



“IATEX can now compute: The sum of the numbers is 6.”

’ \dimeval {(dimen expression)} \skipeval {(skip expression)} ‘

Similar to \inteval but computing a length (dimen) or a rubber length (skip)
value. Both are thin wrappers around the corresponding engine primitives,
which makes them fast, but therefore shows the same syntax peculiars as dis-

cussed above. Nevertheless, in practice they are usually sufficient. For example

\inteval & [ TEAH. K (dimen) RMHHMIFIAERRE (skip) DEZEIHEL
F9, INHEBVTABMNINT L2 VDY I T4 7N FT2TLHENT v
Nl DTEBICEEL £925, ZORIME, AidL7D LR UM EOHIKS H
DEF, tRVWA, ZBEIEINSTHRRGENIL AL TT, fIZIE,

\NewDocumentCommand\calculateheight{m}{%
\setlength\textheight{\dimeval{\topskip+\baselineskip*\inteval{#1-1}}}}

sets the \textheight to the appropriate value if a page should hold a specific
number of text lines. Thus after \calculateheight{40} it is set to 595.0pt,
given the values \topskip (10.0pt) and \baselineskip (15.0pt) in the cur-
rent document. TF, L, 1 R—JIFHEDITEROALZIND 72012,
\textheight ZHEYILMEICFRE L £3, L7h 5T, \calculateheight{40}%
FITT 5 &, BIHEDXEITEIT 5 \topskip (10.0pt) ¥ \baselineskip (15.0pt)
DIEIZEEDNWT, \textheight I 595.0pt ICEE SN E T,

6 Expandable \input equivalent BFIPIEEA: \input
EE O Im S

\expandableinput {(filename)} ‘

The IX¥TEX definition of \input cannot be used in places where TEX is perform-
ing expansion: the classic example is at the start of a tabular cell. There are
a number of reasons for this: the key ones are that \input records which files
are read and provides pre- and post-file hooks.

LTEX O\input EFE. TEX EMTOEFTIEEHATE 8 A, HERYZRHA
& LT, tabular BREED LIV DIEEHNET HLNE T, ZAUUIWL DD DHHD D
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DETH, FRIDE LTI, ED7 7 A ADHAAENT-0EEIRT 5 \input
DIERER, 7 7 A VAt AIABLDRIRICETEINSG 7 v 7 Rt T 28868 % 2 T
W3 ENEITONET,

To support the need to carry out file input in expansion contexts, the command
\expandableinput is available: this skips recording the file name and does not
apply any file hooks, but otherwise behaves like \input. In particular, it still
uses \input@path when doing file lookup.

ERPOXARTD 7 7 A VAT ZITZA 2 X 512T 5729, \expandableinput &
WHavwy RBHEBEINTVWE T, 2oavy N, 77 A VLE2EERET. 77
ATy 7 bHEHALEEAD, \input L FIFICEIEL 23, FHC. 7 7 A LOM
LIFFIZIZ \inputepath 2MFEHE N X T,

7 Case changing AXF /I XFDEH:

\MakeUppercase [(keyvals)] {(text)}
\MakeLowercaes [(keyvals)] {(text)}
\MakeTitlecase [(keyvals)] {(text)}

TgEX provides two primitives \uppercase and \lowercase for changing the case
of text. However, these have a range of limitations: they only change the case of
explicit characters, do not account for the surrounding context, do not support
UTF-8 input with 8-bit engines, etc. To overcome this problem, X TEX provides
the commands \MakeUppercase, \MakeLowercase and \MakeTitlecase: these
offer significant enhancement over the TEX primitives. These commands are

engine-robust (\protected), and so can be used in moving arguments.

TEXIZIE ZoD TV 2 7 4 72 L TXFORKLF L INF L 28T 5 \uppercase

¥\lowercase SHEINTVWET, L L. ZhBIZIEWL 2r0HFIREH H F
§HRINCE R SN F LT E W, A OXRZER LRV, 8y
FLY Y Y TUTF-8 ANEHHE—=FLTOARWL, 2WVWokzmTT, ZOMEEH
Y 272912, BTEX Tl \MakeUppercase. \MakeLowercase. \MakeTitlecase
tWwhavwy PRI TVwET, INLRE TRX DTV 27 4 JIHARTK
MEICHEREDTRIL I N TV E T, ZNdHDa~ Y Fid \protected TER I N72EX
Elha<y FizDT, BEIFE (moving arguments) DO THHT 2 Z & 23A]HE
T,

Upper- and lower-casing are well-understood in general conversation. Title-

casing here follows the definition given by the Unicode Consortium: the first
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FRIE : MakeLowercaes 1% MakeLowercase O
ARV I A, The misspelling ‘MakeLower-

caes’ should be ‘MakeLowercase’.

AR - BEE 8 (moving arguments) 2 1%, H
RKFHU M- LBDAREXSE Vol Adl
DOEFINE E S TR THANM S 2 ATREME
DHB5EDZ 2 TF, A ‘moving argument’
refers to an argument that is written out
to a different location, such as a table of
contents, heading, running head, or book-

mark, and may be reused later.



character of the input will be converted to (broadly) uppercase, and the rest
of the input to lowercase. The full range of Unicode UTF-8 input can be sup-
ported.

AKXF e IOV TIE, — gy K<FshTtwEd, ZZCTRELA
KXFFZIE, Unicode 22 Y —3 7 ADEBRIHEVE T, 2FE D, ANOERY]
DXFIE (RFED) KXFIEHRIN, ZNLEDOCFINLFICERINE T,
Unicode UTF-8 A 1O 2#iH%Z Y K—+rTExF 5,

\MakeUppercase{hello WORLD i¢} HELLO WORLD SSUE
\MakeLowercase{hello WORLD ié} hello world SSié
\MakeTitlecase{hello WORLD ié} Hello WORLD SSiié

The case-changing commands take an optional argument which can be used to
tailor the output. This optional argument accepts the key locale, also available
under the alias 1lang, which can be used to give a language identifier in BCP-47
format. This is then applied to select language-specific features during case-
changing.

RXFENF 2T 2a<y Fid, WHEHHET 2004 7> a VEIEE
ZINFET. ZDF T > a VEIETIE. BCP-AT BERD S F2HHET 5
72912 locale ¥ — (lang L W I HIATHIEEAEE) ZHHTE X7, fEESN
Tl i, RN BT S REEA ORKRE R B 3 2 BRICHI S £ 7,

For titlecasing, the key words may also be used: this takes a choice of first or
all. The standard setting is first, and means that only the very first “letter”
is (broadly) uppercased. The alternative, all, means that the input is divided
at each space, and for each word that results, the first letter is uppercased. For
example
RHUAXCFREANDEIUEE, Z20F -V — FPABRINTVE T, 1
5l first £ all TF, 77 4 bEREW first THH., ZhiE. BAID T
F I (W) R REh2 e Z2EHRLES, 50 20FERKTH
% allld, ANZZHInEIL., 2El SN AHFEO I 72 KFITT
5ZerBERLET, BRI

\MakeTitlecase[words = first]{some words}

\MakeTitlecase[words = all]{some words}

gives “Some words Some Words”.

3 3L, “Some words Some Words” 2 72 D £,
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AR titlecase &, T T TIERM LAHKSCE
KL RLUFE Lz HEBIZIIE TR E D 8
A, BHREOUHITLEDRML DL &2,
HEREDERAYID 1 XFHET 2 KCFITT 58
HlOZ 2 TF, \MakeTitlecase . 7 7 #
VTR BALNXTFHRKD, RO
1 XFBE I ERKLCFIZ L F3, Here, titlecase
has been translated as "capitalized title for
headings." Although this doesn’t apply to
Japanese, it refers to the rule of capitaliz-
ing only the first letter of a word when it’s
used as a heading, such as a book title or
chapter title. By default, \MakeTitlecase
capitalizes only the very first character of

the provided string.

FGE - BOP-47 e, Sihoilsie £57
DORITDEEHTT, L Zd jaldHA
BEELE I, ja-JP L EHXHAMITOH
AFE (B —)L locale) ZRL £9, FHC.
en-US 12 KEHFE, zh-Hant-TW (3H7E T
S BARTFHEREOR 7y — L2 EKLE T, 2D
B TRSN2 273, TEDFFE - CFHER -
g ) ZHIHESRLE S, 2oL HiIckRESh
7 R TEDFRE - TR - g 2R L
%9, The BCP-47 format is a standardized
way of writing locale tags to represent lan-
guages, regions, and scripts. For example,
’ja’ denotes the Japanese language, while
’ja-JP’ specifies the Japanese locale as used
in Japan. Similarly, ’en-US’ refers to the
US English locale, and ’zh-Hant-TW’ in-
dicates the Traditional Chinese locale as
used in Taiwan. These tags precisely iden-
tify the language, writing system, and re-

gional conventions.



The input given to these commands is “expanded” before case changing is ap-
plied. This means that any commands within the input that convert to pure text
will be case changed. Mathematical content is automatically excluded, as are
the arguments to the commands \label, \ref, \cite, \begin and \end. Addi-
tional exclusions can be added using the command \AddToNoCaseChangeList.

Input can be excluded from case changing using the command \NoCaseChange.

Ihbpavwy FIiZEENSE ANE, KF /N FOZEH»EH S5 HiIC
MER XNET, 2D, ANNREEND A~V FDI B, iR TF X M
ZHEN b DIIEHOMRE LD 53, BEHTZEHBANRA S 21T,
\label, \ref, \cite, \begin. # L T\end ¥ W\Wo/za~< > FDOFH BRI X
FF, \AddToNoCaseChangeList 2~ KZ{HH TIUL. BRALEIREBINT 2
Zr HAEETT, F7. \NoCaseChange I~ FZHT 22 T, FFEDAT
BN RDP LR TE X T,

\MakeUppercase{Some text $y = mx + c$} SOME TEXT y =mz+c
\MakeUppercase{\NoCaseChange{iPhone}}  iPhone

Individual words can be excluded globally from case changing using the com-
mands \DeclareLowercaseExclusions, \DeclareTitlecaseExclusions, and
\DeclareUppercaseExclusions, each of which take a comma-seperated list of
words to be excluded. For example, to titlecase in English in the manner often

seen for book titles, one might use

REDHEZ R T N FEBONR 26— L TR T 21218, a<r

K \DeclareLowercaseExclusions, \DeclareTitlecaseExclusions, B X
\DeclareUppercaseExclusions 25 Z & TITA %3, ThHpDa~vwr FIid,
WENHRANRE R B HGEEZ VI TR o7V X 258 LTRITED %
T, BlRE, BEDOXA PARETILAONZHFED R LR TR ZE
M3 258,

\DeclareTitlecaseExclusions{a,an,and,on,of,the}
\MakeTitlecase[words = all]l{0f mice and men}
all]l{The mill on the floss}
all]l{The comedy of errors}

\MakeTitlecase [words

\MakeTitlecase [words

to obtain

ETBE. RDESBAERMEONET,
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Of Mice and Men
The Mill on the Floss
The Comedy of Errors

To allow robust commands to be used within case changing and to produce the
expected output, two additional control commands are available. \CaseSwitch
allows the user to specify the result for the four possible cases

KX F N FEBORTHBERa~>y Refwv, X5 ifFrshoth
ZREOND X512 T 5701, 2 2oBEMHHa~Y FAHBEINTVET,
\CaseSwitch Z{fH T 5 &, RD 4 2DHH

e No case changing

R7 e/ NLF- DR DZEHZATH 0

o Uppercasing
RKXFITT 5

e Lowercasing
INFITT B

o Titlecasing (only applies for the start of the input)v R UK FRGD
(A1 DFEFAD AT

DENFNIZOWTHEREIEETE X,

The command \DeclareCaseChangeEquivalent provides a way to substitute
a command by an alternative version when it is found inside a case changing
situation. There are three commands for customising the case changing of

codepoints

a2~ > F \DeclareCaseChangeEquivalent &, KXFE/NLF ¥ DEHHITH
NEXWRT, HBa~vy FEHON=Y a VITEBEIMZ 27200 FERERMEL F
To A= FRA Y PORXFENLTFEIRE D ARA T H7bDa<y Nig
305D ET,

\DeclareLowercaseMapping [(locale)] {(codepoint)} {{output)}
\DeclareTitlecaseMapping [(locale)] {(codepoint)} {{output)}

\DeclareUppercaseMapping [(locale)] {(codepoint)} {{output)}

All three take a (codepoint) (as an integer expression) and will result in the

(output) being produced under the appropriate case changing operation. The

52



optional (locale) can be given if the mapping should only apply to a specific
one: this is given in BCP-47 format (https://en.wikipedia.org/wiki/IETF_
language_tag). For example, the kernel customises the mapping for U+01F0
(j) when uppercasing in 8-bit engines:

INB320a~<y FiZTANT, 518& LT (codepoint) (B LTHZ3)
ZRZIUTED . WY KT NE E DEHEDBRIZ (output) ZERL £9, K
EDB T — I L TOAEEZ A LI WEEIE. 47> a >0 (locale) 45
ETEET, ZOHEICIE BCP-47 JERX (https://en.wikipedia.org/wiki/
IETF_language_tag) ZHWE T, HIZIX. 8 ¥y F VY Y TRXFEW 1T
SBE. =3 UE UH01F0 (§) OZHHHAUERD XS H AR A XL TVET !

\DeclareUppercaseMapping{"01F0}{\v{J}}

zas there is no pre-composed J character, and this is problematic if the engine
does not support Unicode natively. Similarly, to set a locale xx to behave in the
same way as Turkish and retain the difference between dotted- and dotless-i,

one could use for example

B AT (pre-composed character) @ JIZFEIE LR WD, TV U H
Unicode Z %4 7 4 7WZH K — F LTOWARWEEIEMENEL 25, AR,
0y —bxx % MVIFBELFARRICEESE, Fy MIZDit Ry PRLOIDKX
AEHER L2 0WIEAIE, FIZIERD XS ICHETEET,

\DeclareLowercaseMapping [xx]{"0049}{\i}
\DeclareLowercaseMapping [xx]{"0130}{i}
\DeclareUppercaseMapping [xx]{"0069}{\.{I}}
\DeclareUppercaseMapping [xx]{"0131}{TI}

8 Text sub- and superscripts 7% X NHDOTFHEF
ELEGFEHRAF

\textsubscript {(text)}
\textsuperscript {(tezt)}

Semantically, some sub- and superscripts are clearly text rather than math
mode, for example footnote markers. To support these textual uses, the com-

mands \textsubscript and \textsuperscript are available.
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BRo ETCid, TR 2oz HH2IHAE—FTIRRTF AL
LTIEONEDLDHHD L5, BIRITHIEDOHRSLILERETT, T5 LT F
A b L TORBITHIGT 5720, \textsubscript 8 & ' \textsuperscript
cwHavxy FAHEIATVET,

\textsubscript@offset
\textsubscript@space

\textsuperscript@offset

\textsuperscript@space

The standard settings for these commands use the same placement parameters
as TEX would use in math mode.! Two aspects of placement can be adjusted
by setting the control commands to updated values:

IheDa~vy ROEERETIE, TRX T - FTHVZ2D R UAIE S
R —=ZHPMFEONE T BECET 2 R0 2 20/UE. Thbofilfla~ > Rk
LWHEREST 5 L T TE 3 .

o The vertical offset of the sub- or superscript: this is a dimension expression
(as described for \dimeval), stored in a command so that it is evaluated
at the time of use. The standard setting uses the font dimensions of the
current math font, but for new documents, using a value based on the
text font is recommended. For example
FHEXEE R LN ST FOBEAHOF 7y b SAUETEERT
X (\dimeval THHINATWVWS EED) THDH, a~r NiEHIL TV
570, EHRHICFHiS N E 5, FERE TR, BEORK 7 » >~ bicH
K 2TEMEAINE T, FHEXETIE, 7FAM 742 MZHEOW
TEZEHT 2 2 2BEDLET, BRI

\renewcommand*\textsuperscript@offset{0.86ex}

will set the vertical offset to 86 % of the x-height of the current font.
&, EESTHEOF 7Ly PEBIED T Y D x A FD 86—t FIZ
WELET.

e The space added after the sub- or superscript: the standard setting is a

space of the same size as would be used in math mode (\scriptspace);

IThis reflects the history of these commands: previous versions were implemented using
math mode internally for placement.
ZhFIhooa<wy FOEREZRBL TOE T, METORTIE, BLEO7DIHECEEE—F
ERHWTEEINTWE LR,
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this space will be retained if the script occurs immediately before a line-
break. It may be preferable in new documents to allow the space to be
discarded here, setting for example,

T EXFERF LN EXFoRICHASNS22H | FHERETIE, BX
E— FCHFEHINE2EH (\scriptspace) ¥R U AKEXDELABMFEHIN
¥7, ZORATOVUTOERICDH 255, COEAIIMRREINET, #
LWKETE, COZANRIITHETOHNL LT LTBLIAHERLL
HGabdhEd, FIZIX. ROXITRETEET,

\renewcommand*\textsuperscript@space{\hspace{0.5pt}}

9 Support for problem solving FREFERD =D
FBhl7

\listfiles [{options)] ‘

If this command is placed in the preamble then a list of the files read in (as
a result of processing the document) will be displayed on the terminal (and in
the log file) at the end of the run. Where possible, a short description will also
be produced. These descriptions will (hopefully) include the descriptions, dates
and version numbers for package and class files.

CDavry a7V 77 d 2 &, XEOWHK TRIZ, fisdihi
7 7 AND—EHHA (BLUI0T T 7 f)L) CFRRSNET, AMRERL AT
HHEZHAb e TH TN E T, ZOHHIIE. v Fr—I 774127 7R
7 7 AT A, HIT. "= a v FERED EXRIIUD) EFEhT
WB5TL & D,

Sometimes, it may be that a local edit has been made to a package or class
file (or rather a copy of such a file). To allow these cases to be identified,
\listfiles takes an optional argument which allows adjustment of the infor-
mation printed using a key—value approach

BEICEoTE RN Fr =Y 774N 7R T 740 (HBEVWEZDAL—)
LT, B=AAREBIENMZSNATNE I DD T, 25 LGarik
ATE 2 X51T, \listfiles A< Y RIZEA 7Y a2 VEIBDBHEINTED,
F—EHOEAZHOTHIERZFAETE S L5 IR TVE T,

hashes Adds the MD5 hash for each file to the information printed
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BT 7ANDMDE Ny ak, FRENDERICEML 3

sizes Adds the file size for each file to the information printed

BT7ANDT 74 VYL X%, RREINBEHRITEMNML £ 3

Note that as Windows and Unix use different line endings (LF versus LF CR),
the hashes and file sizes from the two systems will not be the same. As such,
you should compare these values between operating systems of the same type.
Windows & Unix TiZdfTa— F2 8RR 279 (LF I LTLF CR), Ny ¥ a
B 7 7 AT A RE—HLEREA,. ZDRD, THoDEZ T 2B, [F
CHEEOARL =T 4 Y7V RAT7 ABTHET 2 X512 T I W,

Warning: this command will list only files which were read using ETEX com-
mands such as \input{(file)} or \include{(file)}. If the file was read using
the primitive TEX syntax \input file (without { } braces around the file name)
then it will not be listed; failure to use the KTEX form with the braces can cause
more severe problems, possibly leading to overwriting important files, so always

put in the braces.

& Zoa<y FiE \input{(file)}°\include{(file)} /2 &' D BTEX a2~ K
ZHEHALTHRAAENL T 7 ANDAE—ERRLET, 77407 IT 4
77 TRX #0\input file (7 7 A VEDE D IZ{ HEEMA R WGE) ZHH L
TAAENTHEIE, ~BERRINEE A BFENZHEH L7 BTEX Bz f#
HAlwe, EBER 7 7 AP LEEEINZRY. XD RARMEPIHET 50]
REMENDHD ET, 2070, BITRIENEFERALTIIETL,
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