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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.

ITEX 2- 1% 1994 FEICNB XN, ZOHRH LWE K OfEEE BTRX ICEA L %
L7ze ZH1H13 usrguide-historic T L TWE A, ZDAFITHIEII W
7B FETIELALED>TVER A, ZORIC, PIEX BEF — 2132 D74
FTICHDHATEZ L, &OIE. KIRX DD 7n 75 I v 756 (0%
D expl3) ZRFE L. RICZFDEELZ LB LECEERERATOIEX TR Y —
NOBFICIDAAE L, 22T, ZOFEEOBR LTHELNZHD S,
ZELTOWTELTRASAHTZ MR ZEZIDLICTOVWTHHALE Y, Th
5D THLW) 7477 By =I5 WIEX 2 71— 3 VICED AT
FL, 2070, $RTO BTEX 2—F—HFIATE2 L5k D, H—3L
DOMMDOEy L AU LZEREHATVET, oD [HFHHRE] T expl3 120
THREINTVE VS HER, BHRF—L > TEERTTD., —foa—
P - > TEEERERZIETIEH D FHA,

2 Creating document commands and environ-

ments FF¥aX> AT REEREDOIER

2.1 Overview HEZE

Creating document commands and environments using the KTEX3 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

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

AT expl3 & L3 eI I v eI S
ZrddH D LD T, expl3 is apparently also

referred to as the L3 programming layer.



command.

BTEX3 DY —ty EFHLZFFa Xy bavy R EEREEOESRIX. RO
RFE2 XY PTCHAINZIZEALEIXRTOFIEEZA TR IAN—FT 5012, #&
WOy FEFHTEZ L VWIEZICESVTVET, LdoT, BER
DIFa<x Y RBED LS BEIBERZ 2 ERICEHRT 2 e 2k 5,
COFHRIE, FFa Xy oz a~xy FOEEOR D HEEAL L7 b x5,

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.

FImRANS, GO OWTHIAL, RicZhoZoTRFaXyhavy
REBBEOM G ZIER T 2 5B OWTHHL T, K2, XKL xl%
RHEREICOVWTHIAL £ 3, ZAuc kb, BRICHRF LA YR =T 2 —R%,
IDENIJSHTEL LS T,

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

interface3.

TR BFHME. MO —F B FFaXrravy FEERTIED
B3 zBXLTWET, TEX 7027 7 <358 L 7= 5 2z 56,
interface3 IZEFENTWVET,

2.2 Describing argument types 5|EDEIZDWT

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.

FoBEMNICERTE 2 X21I2F 512, =V —1ZBO5 B ME= T T
B, ENTRDOFIBOBESH > TOWRITIUIZ D F8 A, 2L 51E D
B, BB, 5128 —Y =2 =¥ — AN ZHUE L THERBIEA~E YN
T DI BEIRBIEIRZ ED % 5| BHEE (argument specification) 252 % 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

FIBEEF DEARIILFPUATZSDTH D, EXFH 1 D05 2R L %
T, Bk 2 K51, BT X o TET 7 # L MER E DBINEWD BELRIGZED
HYET, 5IBE. REFIBEERT 200 (HOorohnEaicides—Ic
BHIEWHD) b, AT aVIBEERTLHDD 2O NET, &
HADRNILL R 0@ 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.
BHER R EG BT H D, =D b =2 > | E713AEN (brace) {3 CH
FNTEBO =2 v OnTIpe D ET, ANBED LS RETHA.
FIBUIAMN D PHEINZ FR VW TREE T D a — Ml E 3, Zhidid
H TEX 518D 720 DRHEEF T,

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

suitable error.

r(tokenl)(token2) DK TEZ % &, ZHIRYIDHZDHT I BERL £
T, 2D EF, XYIDELEIZ (tokenl) & (token2) T3, BHARXYID (tokent)
BRI TV HERE, WYRL7—2H L1252 T, MED~Y—7—
\NoValue A 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)}yDIETHZ 2 . ZHUd r L FFRDOXY]D f+F
XPEG B R U E T2, \NoValue DD DIZ, 2 —H —2H5E T 2 [H1E
FOBEENE (default) ZFIWVWE T,

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

next occurrence, in a way similar to the argument of the IXTEX 2 com-

AR b =2 ¥ (token) LIFHWEETIHID
FIL YR 72 & OO fififE D i 2 R LHFET S, =
V¥ a— XTI ORNEDZ 8 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.



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 D5 L FEkD FIE T, BEHROXXF2XEIH X
Fr LT, ZORICAUCFEDNENS T, ZBiEM (verbatim) IZHiAA
HET, 2FD, vEODOFIEII 2 ODFE U XFOB THAAENETH, #
DXFELTh \W & {L} FREEMES 2 ETEERA, BRENSI
B, BRI {2 Y THT Z 2 D ARET Y, FREME B Roa~ v R,
Bloa<> FOSHENTHES e 27 —12kbD £7,

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.

BREOGIBIEEICBNTOAMHARETH D, \begin{environment} &
\end{environment} DENIIBE T Z2EREORAKELRL £3, Fflixt > =
V211 BBIRLTLIEE W,

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.

REDSIBIEEICBVWTOAEHEETH D, \begin{environment} &
\end{environment} DI H ZIREDNE L FEMNCHIS T2 2E L
5, FEtEr ary 216 #BBHLTLEIWL

R ¢ “verbatim”lid 7 7 VEET 5 2 E
WY BFEICHRLE T, 2206 TEGHRIZ)
[—E5—fZ0FEFE] tVIEKTHEDONE
T BTEX T ANWLAEXF 220 E5H
NT2LWV52ETY, vEOFIE LI ver-
batim argument type DI TT, 7> a >
214 IZHIANH D 3, “verbatim” derives
from the Latin word for "word." It is used
to mean "verbatim" or "word-for-word." In
INTEX, 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:

FTTa VB BEEHRT AR TO@EY T

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

FEUERY 72 TREX DA 7 a v 5180C. A4EIL (square bracket) THIEE
F EAEE XN WS, FiRl7e~— 5 —\NoValue DEX N FF (%),

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) DENTIEESNZ I F> a V58T, (tokenl) &
(token2) IZX > TRYILNE T, o LFAMKIC, ELEE SN WVIGEIIRF
A7~ —H— \NoValue 2R XN F T,

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

0{(default) }DIENTIEEETNE T, o LRIKTITV, HXGZ 50 WS
B (default) IR U E T,

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

appropriated-constructed D type argument.

D(tokenl)(token2){(default)} DIEXTHESI N KT, d L[FARTTH, A
PHEE SN WEEX (default) DR X NE T, NEBINCIE. o. d. 01, i#
YN 7z D BB IO T3,

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

present and \BooleanFalse otherwise (as described later).

F 7T a vORAITY, BHINEET 25513 \BooleanTrue, 1L LR
& X \BooleanFalse ¥ WHHIZA D £F (Bid),

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

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

BHEATRERR (token) AN 5 LT T, (token) BMFIET 55551% \BooleanTrue,
FAE L7V E1E \BooleanFalse IZ72 D £3, t(token) DIETHEL £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 SN 5. fHZ H 5 B ATRED BT (embellishment)
DED 2 AR 5ITT, HEHiTITIINIET 5 fH (value) HIETT,
B8 FHTEAE LW IGA, \NoValue 2R ENE T, HEMITFILIC1 DD
ARG Z 5. ZDIEFZGIBEFEEDH D (tokens) DI AFZNEFIZHEN
F9, TRTOD (tokens) FHWVWICER LD THLIUNENDHD T,

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 LRIBETT D, NG Z 5NRVEEIE 1 DL ED (defaults) 2R L %
3 E{(tokens)}{{defaults)} FEMIIELZ > a ¥ 2.7 BT ZE W,



2.3 Modifying argument descriptions 5|5 DEE

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

also gives special meaning to three other characters.

A U725 (type) 1A T, SIBGELATIZE 512 4 DD TR 725
Kzfib £7,

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.

B2, +IE518E \long ICLET, 2%, ZO5ITEE N —27 V22U
5B XS5 LU ET, \newcommand ¥ (XD, ZDIEEIFFIET ICEH X
NET, L7doT, fl%E ‘s o o +m 0{default} DK HIWCEHET % &, #HS|
B2 \long £ 72 b, 7> a3 U518IE\long IZIE7 D £H 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.

BUT, N3A T Y a VEIBORNCEAZFT L 5 2l § 2 7-icfivg
To 2L, ZORIED LMW 22050 £9, TX BIRIZ, 2Z20% T
H1 TERMEICOVWTWL D2 H 272D TT, iFfllidtr>ar 26%
ZRL TSN,

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, =X, ZOEZOFIHEXF—(HOW R LTHRIRT 2 X5ET 279
WHWES, it rsay 2022 LTV,

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.

BRIZIZ, >, Whbw3d 5 i7aty ) 2IEETHDIHVWEST, ZhzH
Wb, 5IBONEE~ 7 e RAMRICETINCM LT TEE3, 5l 7oty 3oF|
FIERmERGEETH Y, DR HHBHND E D HFEHLIIRVRRET S, L
WFt27yar 210 THEALE T,

ARIE © “three other characters”, but four.

>

#REE : Inconsistencies in the notation of
‘keyval, ‘key—value’, ‘keyval-form’, ‘keyval
form’ in the original text. X ® keyvals
DEFELDFEN,

HE D F =l (keyval) &, 2L TIHE
¥ — (key) LU, ¥—DBEMANZANEZ
f (value) & LTHIESY 3525 TT,

FRIE 5% 7 vt v ¥ (argument proces-
sors)| (¥, 7 RICESNLHIOF B ZE, Z
DHEIED AR—ZZHIBRS 5 72 & BEIINICE
B3 2 MHATE, 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.



2.4 Creating document commands and environments

FaXYITYREEBEDER

\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.

CRBD AT R, (omd) BERT B EDICHVET. 2007y FOIH
HREIE (arg spec) THZ FF, FATRITIE. (code) HD#1, #2705, »—H—
KXo THUF NG IIcE SR o0 T,

An example:

Bz

\NewDocumentCommand\chapter{s o m}

%

\IfBooleanTF{#1}/,
{\typesetstarchapter{#3}1}/
{\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.)

ZAE, EARMITIEBTED BIEX2: D\chapter 2~ > K & [FERICENET %
\chapter Z/EFK T 2 —HITT (2L, *PEUFSNGETHA > a V5%
T B AIEEE D £9), \typesetnormalchapter l&. 55 1 5/%A%\NoValue
MEIDERHFARNDZ T, AT arvglBnErohTuinry 5> rz2HET
% %3, (\IfBooleanTF I & (F\NoValue 7> ¥ 5 D DHEIZDOWVWTIX, £ 2
Y28 BBRLTLIEIW,)

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

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



\New. ... \Renew. .., \Provide.... 3K \Declare... DEWI, (cmd) »’
TTRERSN TV EEOFEIH D L5,

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

\NewDocumentCommand (%, (cmd) 3T TICERINTVWAIHEIIL T —%
HLE9,

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

\RenewDocumentCommand (&, (cmd) H3® 52 UDERI N TVIRWVWEEIZ
o7—%zHLET,

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

has not already been given.

\ProvideDocumentCommand (&, (cmd) BELEERINTVRWVEEIZD
B FZICEREZITOE 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 TIHFEL TV TH, H
KHLOWEREERLET, Z0avy ROMHEGLERNMRICE ED 3
NETY,

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) ZH—D =27 v LTHEZBNT, AL TS BEVDIH5EIE. &
7> ay 4 THIHINTWS \ExpandArgs #ffi5 Ze BN TEXFET, AL/ =
ST ZOREESREICR BB RENTVE T,

\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

10



(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

e Da~w Y Rik\NewDocumentCommand 7% ¥ ¥ [FIARICEIE L £ 325, IRE
(\begin{(env)} ... \end{(env)}) ZEFEL E£73, (beg-code) & (end-code) D
IThb. (arg spec) TEREINGBUCT 7 LA TE LT, 518UF \begin{(env)}
W THREL £ 3. {(env)YDIEIHHB X REICZH 22EHIE, ERMTDONS
HNCELD BR L 6 729,

\NewDocumentEnvironment{foo}

and

&

\NewDocumentEnvironment{ foo }

both create the same “foo” environment.

3. EBEH L foo IR ERL F 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

BTEX 2¢ D\newcommand TE L7z~ > K &35 D | \NewDocumentCommand
TERLza<y FOA Ty a Vild, REZANTFIZTEES T, HlRE,

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

using the command as

CERLTEE, Xok512fis¢k
\foo[\baz[stuff]]{more stuff}

will print

N g U

11



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

chhEshxy,

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

ZHUIRRC, ATy a VEIBREIoa<v Yy RE, Jloaxy FOA 7y a VB
DRI ARTHE S B BRITF,

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 7 a HIBOERIZ, FCRYD X2 RORHES B HBE. 204 T
Ya vyl —F BB TE I, FHNNBHETIEICR>TLEVWES, Z
D7D, N=F—=FEEEHLET, ZhE. r 23R EOMES DS
%, o, d. 0, D, s, t. e. ERIOFIEUCHYTIEED £,

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

argument. Thus for example

0. D. BLXUPERGIBDT 7 0 MEZIZ, HO5EZEIE LAEREZH WS
EMTELT,

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

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

ELEGE, RHDOA TS a VIO T 7 L MEE U TRESBDMEDRE T,

2.6 Spacing and optional arguments ZHY F S>3 V5|8

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 13, BIBEZORICZEAIEE > TWTH, RIDFIEE RS, ZhZ
WEGIE AT a YEIOMAICETIEED £5, L7zd > T, \foolargl &

12



\foo[arg] XML TT, F/. RIS T I2LHIEETIE. 20RPITH
Z2EEBWHINE T, DEFBIISTFEELRINER SRV HISTT, Z0
VAEON

\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.

CERLIGA, 2—%— AJI \foo{argl} [arg2] {arg3} & \foo{argl} [arg2] ,{arg3}
. BRI &SI NET,

The behavior of optional arguments after any mandatory arguments is se-
lectable. The standard settings will allow spaces here, and thus with
WHGIBDRICEN S F T2 a VEIBOPNIERE T, BEERETE, 2oL
BICEEARDH > THHFIND 720,

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

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

specification:

¢ L7=8%A. \foobar{argl} [arg2] ¥ \foobar{argi}, [arg2] D% 5 TH, &
Tya VARSI E T, ZOXEENI, JIEdEE B S 2T
TAETEET .

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

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

Z DA, \foobar{argl},[arg2] TldA 7> a VEIBUIEIR IR 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 TgX 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

Z 2, TeX 2% THIEEE S (control symbols) 7% AL 3 2 J57EDEWICHR
T5. OLOOWWREND D FF, GHE S IE. 2R\ DL, av

13



YERED L XFRFTTETCWEIMADILTT, ZOHE, TRX 13%EH %
LERA, 2D, ZOFDa~y FOBERKICAH T a V5lERITZ X 5H
RIBZEHAREICZD T, o d XL HBHNE. amsmath FRIBATHDA
B\ T, ZZTOHAIIEZRX, ZHERD LS IWCERIND Z IR DFT,

\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.

REIZEH T a V5HZELIGEICD S 1 DTFRETRNELRDIE, TEX 2303518
DOFIH =2 Y RRL TRMAEITI T TT, 207, ZO XS5 BREDA T
¥a VEEDFEEE S, Lhd a~y RHPTRTKD 2581213, \inputlineno
DfED 1 2T hE s, BRINICIE, BROVET B2 E0ToHESLDH 1K
FWEERD T,

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:

ERG T, SHEH =27 LT1OF27 7 4L MEARIEETE £ 3,
CHE B =7 THET 5T 7 4V MEZAANRTZY XA 25225 2 8 TEH
SINFd, BIZRIE

E{"_}{{UP}{DOWN}}
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

F7 AN MEDOY R MHHER =2 YDV A LD b HOHAICE. (e BFI
By FRkIC) FiBl7e~— 75 —\NoValue DR ENFE T, L7=d-T, FlRX

E{"_}{{upr}}

14



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.

ZOGE. WERA =27 357 7 40 MEIZUP TI A, I LTET
7 4L k& LT\NoValue 23R ENET, ZHUT kD, BHRIZRT 7 4V MAED
fBEL. EHXEZLNTOWRWEEDOHEL ZHHTEET,

2.8 Testing special values 557G ED¥IE

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

7 a VTR R o 725 ORI 2 HHz iR 301, HHO
EXHWsh X T,

\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%ihl72\NoValue ¥ —# —T
HEPESILERHET S7DIMMNET, HIZE,

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

will use a different internal function if the optional argument is given than if it

is not present.
TR ATV avslBGEZA o BE L5 oNRBh o TGE L T, B2 5
AR E VT,

Note that three tests are available, depending on which outcome branches are
required: \IfNoValueTF, \IfNoValueT and \IfNoValueF.
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AEEIR I IZ S U Ty \IfNoValueTF. \IfNoValueT. \IfNoValueF O 3 fEfH»3
FABRINTVWEZIERLTL RN,

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) |2 & 2 HIEIX B FTAEZR DT, Bl L IFTHARRF. RHH 2 A E 72
XART, B INoDEZHETZ2 DB 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).

20DF Ty a v5BHK HE (CIRINCEBHER SR WESCT A, B0
SIEEZRCT 22T, 2HHDOSIBIE I RIEETEL LS CT e fflRz k
BN ET, GIEDZEIE I DEHE LTV, GIBPTERCEREIN TN S
Br2ETH IG5 XT3 0BV THIUX, 0 BHEE T 2 &tk a
< F \IfBlankTF (&) ZMHAGDETH > TIZZ W,

\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) IZ¥f§ B3 MDA LT, \IfValue(TF) dFHTEEJ, ¥
B 5D EY 2 E, a— FOXARICE > TIRED 5,

\IfBlankTF {{arg)} {(true code)} {(false code)}
\IfBlankT {(arg)} {(true code)}
\IfBlankF {(arg)} {(false code)}

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
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a< Y F\IfNoValueTF \&. & 7> a VBB F - =L b ko725 (D
% DFI72 \NoValue ¥ — 7 —AHRE N2 5E) 1I1& (true code) Z1ENF 05,
EDMEMNE X 5NTHEIEZ 572D £ A, SR, \IfBlankTF (&, 58
SERIZETHDH, HBEWE1 DU EDBEEDOEAXTFDAZEUHEIC TH]
PRLUET, il

\NewDocumentCommand\foo{m!o}{\par #1:
\IfNoValueTF{#2}
{No optionall,
{k
\IfBlankTF{#2}
{Blanks in or emptyl}%
{Real content in}%
Y
\space argument!}

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

results in the following output:

ERD &S BN ZERLET !

1: Real content in argument!
2: Blanks in or empty argument!
3: Blanks in or empty argument!
4: Real content in argument!

5: 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

from interpreting [x] as its optional argument.

FEEITARNEHE LT, (4) D \space {&, R LTEHZERT 22000
573, HEBoNEL: LTibihv ¥, 2O HIX“space” XFTld a~vy K
PHTY, £/ (5) T HEEFOMRBMETEET, LD, BREOD
\foo i¥ [x] ZHZTHEDA T a VEIHe LTHRLRL D ET,

\BooleanFalse

\BooleanTrue

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

17



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

true BX U false D7 7 713, (s R t(char) 2> T) A 7> a v XFZ2EHT
PRCBOES N2 DT, a—F7ny 704057 7t XATE 2402 > TV
N

\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

ZNBiE. (argument) (#1, #2 72¥) 7% \BooleanTrue %*\BooleanFalse /%
HET 27D VTS, FlZE

\NewDocumentCommand\foo{sm}
%
\IfBooleanTF {#1}/
{\DoSomethingWithStar{#2}}/,
{\DoSomethingWithoutStar{#2}}/

checks for a star as the first argument, then chooses the action to take based
on this information.

Tid. B 1 5B RPN Y S iR, ZORRITICC THFITT 2 WH 2N L
9,

2.9 Auto-converting to key—value format ¥—{EFZ-RXAADEH
B

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.

—HDFF a2 X ravwy R, flZiX\caption ®\section 72 ¥IZIE, &+ 7 =
YlBe LT THET7 ¥ X b ( F—EEATERVEEDT ¥ X M) 23T A
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NTEEEWEELRSDE T, Lo T, Thbnavwy Rz, XhikEiah
72 (F—ED A7 a v EATIZII. A7 a Vil BEHHEZTFAMEL
T, @R F—EOIRL LTOWSTNHL TS 2 FIENALRE 2D F5, 1E
UWAERZ 19 2 13RI EE IS S RER D 572, 2S5O BUFHREIC
ThRIFNUIRD £EA.

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.

ZONFE ltemd TIEL K EET 27012, =BfirAHEIATVWET, 20
BiiFiZ. 5183 F—EDH e L THEFEDI— FIZEINE Z e 2RIEL 35
FDDHIIE, =DBIT. TI7ANLFDXF—ZE &0 EIRET A DELDD
EF5, WHLTOWRVWEEDFIEDSF—EL L THRIRTZ 2IELWERT KWW
BRE. 20T 740 POF—EHpF—fHE LTHVWOLNE T,

Taking \caption as an example, with the demonstration implementation

il L T\caption 2 & % 2, TEMHDIHEE

\DeclareDocumentCommand\caption{s ={short-text} +0{#3} +m}
{h
\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

TlE, 7740 FDFx—41d short-text D FF, ZDL =, \caption O
XY RDA T a v LT, ROLS AR T XA 2525 L,

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

demonstration purposes}

then the output will be
A R ANN DAL

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

(A much longer and more detailed text for demonstration purposes)
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On the other hand, if the caption is given with a keyval-form argument

LD ET, —H ¥y Ivarex—EEXOTITIEEL GG

\caption[label = cap:demo]l’,

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

then this will be respected
Wi, BERZOEEHAVLNE 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

F—(EER L L TOMPUL, 5N =SCFREENTVEDE I PITL > TR
EENET, 7270 A4V E—F ($...8 £/3\(...\) THENT
) WCHB=FIIEHAINE T, 5IHOEFICEDOERZEL Z T, il
FNCF—flHE L THRXE 2 2D TEET,

\caption[=,This is now a keyvall%
b
\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
ZOZEQHBEFNED 2 — NMIZZEI RN D, EDOF—HE2FE LRV F —
fE =Y — ORI THEPETC 222 3H D EFEA, 7FRAME—FTRiBREh
o=t =id. BRo TSN WK S BIEINTHIBEDH D £5, AU
T ARG EMNLTIRX, IR EFFENTHE I TL k9, £5 5

\caption[{Not = to a keyval!}]%
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which will be passed correctly as

3 IELK

Grabbed arguments:
(short-text = {Not = to a keyval!})

LLTEEINEXT,

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.

SIBMTERICETH 256, BEHERIT short-text, =, TlE7% <. DX —{E
VAMERDET, T F—EHUHEABITT21CHz> T, ZZD5EIIZED
F—EIVZAFE LTI ORI EYITHI B2 KMLTVWET, 2—F—»
OO e T 2581 (3] 2S5 22T it sty y
a— FeHEWVEROM T TEEL £ 7,

2.10 Argument processors 5|70t 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
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.

STy i3, B2 R T AP RERIF LR T, ZhD (code) I
EIhsinc, ZO5BUTH L TEAL S, LedoT, 5187 ety 2H
WT AN DA Z B WEFETIERIE (regularize) T 4UX. MNEREIEE A N1TEA D
LRI ZE 2 ZEDAREICR D £ 3, uty HFida—3 — ASEEA]
R A 7> a YD T 7 40 MEIH U TIEEH SN E T2, Rk~ — 71—
T® % \NoValue 20 L CIEH I N EE Ao

Each argument processor is specified by the syntax >{{processor)} in the argu-

ment specification. Processors are applied from right to left, so that

BT oty i, 5IEBFEEICB W T>{(processor)} L WO THREI N &
T Iaty FIEROEDINE SN S0,

21

AREE . 2 2T MEHIE (regularize) | &%, 3
AR RL 2 A2, WELHE D 7912
R—ENFIEANEI T 5 Z e 2 EIRL £ 7
Here, regularize means to convert inputs
with varying notation or format into a uni-

fied form for internal processing.



>{\ProcessorB} >{\ProcessorA} m

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

the m argument.

YELRT A Y, mEBIC Ko THUS XNz b —2 TR L. F3 \ProcessorA 73
WA X, HWT \ProcessorBDSEAIND Z 212D £,

’ \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.

Zo7aty Fid 5IEOFNC (tokens) DB 5 7= N2, £ DHE T B Z7EIL
F5, R ULDENSES (tokens) DIEEUIHRART (number) fHETTS (Lizhio
T AN (number) +1 HOEMNZTF SNET ) ASIHIT (tokens) HiZ T X D
GEIRT o -z b 9, W ANE, Z2D0BOFAIHHZ T (number) +1
FHDBAEIMCTH ENIEITR D £, 51N (tokens) DD (number) Rii72 &
IR D5 DREIZ \NoValue ¥ — 4 —pNEME N E T,

\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 BMELNTIHE. ZD (token) IT—HT 2 HT73V—
a— K 13 (active) OXF &, DHEFETONLENCE SR ST, Fi,
it S M7= B IHE OB e REICH 5 ZZHIZ D BN E T,

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

ERGIIIRRRETY, RERS, a~v Y FESTEZ 1 DREFFVTH, #E
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Bucida~y FAEBO5 I ER>Z ks (Bffit—2> 22z 1 2OFER
FISIEDREL ) 225 TT, 2070, e L EROFIRICS I T ot v 3% i
H¥ 258, ZhoTRTORRD (code) ICHEXN BRI, ZDT Yy H %
D3, HlziE, XKpa~vr KT,

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

applies \TrimSpaces to both arguments.

A D5E0UTx LT\ TrimSpaces 25 H I L E 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).

oty HELEDONPUDHRFE > TORWI X FERS 72HDDH DT,
G2 onTeg18% (token(s)) BN Z 7= HEIL £, ZDRE, #1 OHT
BRIEHBZNENEFEINCTH EN-FIck D £3 (),

\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\MappingFunction#1}

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).

ES B BICH— DT (token) 723 B o 75, £ D (token) 37 277 4 7
(I7IAVa—=F13) HE-> TR AREENERIN, ZDEIR =27 Th
DEDMTONE T, DEISNBEROKHE REICH 2 Z2EHIEIWD BRI E 5,
HR2EDPHFNTH EN TV 25EE. ZOBEFENDS & 5 & 1AHZZITED FR
PNET, DFED. UFOANCH L TRENS K5 RtipBonsd (BE
REBPHEMCHENEED & LTRbOIE D),
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a ==> {a}

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

{a},b ==> {a}{b}
a,{b} ==> {a}{b}
a,{brc ==> {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 Zffili3 2 b D ¥ LT, (list) DEEFRIT (tokens) Zi#EHF % \ProcessList
BB HEEINTVE T, 2 ZT (tokens) KIIMERDaA Y T VY RIEETEE T
M. ZOERICEE (VA OHER) 2120 3R TRIFNIRD FHA, H
2R
\NewDocumentCommand\foo{>{\SplitList{;}} m}
{\ProcessList{#1}{\SomeDocumentCommand}}

or

HBENE, RDEHITHEIT X,

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

\ReverseBoolean

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

the example from earlier would become

ZD7ut v HiX\BooleanTrue ¥ \BooleanFalse Ol %x KIZX B 5 7=, 4
EFEEOHNERD LSk £9,

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

{%

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

}
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\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

Sl KEBICH Z2EH (XFa—F 32, A73aVa—F10D+r—2 )
ERELE S, Flzi1X, B

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

and using it in a document as

EEHRLT. ThEXXHEANT
\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 - 72358, WA hellogworld ¥ FRE A, M¥HDZEHIZE D R
PNE T, BHOD TEX TIEEBDOZEAZ 1 DOBHICEHINE T, 2D X
S BRAEHDEH N W T AN OMUHICEBOEANEEN TV EHLETDH,
\TrimSpaces lFZNOZFREL 7,

2.11 Body of an environment EREDAE

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.

BR5E \begin{(environment)} ... \end{(environment)Hd. ., ZDIEREZE
E52a— FPREONE (TROERIR) 187 7k RT 2 RBENZNGEITH
WHNFTH, AMEZBEHEOG e LTRZIFEN S LML H D T,

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

cated argument type for this situation. For instance

ZhuZ, 5IBIEEDOREIC. ZOREBHHDOSIBTH2 b 2B 28 THEHEX
NEI, HlzIE.
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\NewDocumentEnvironment{twice}{0{\ttfamily} +b}
{#2#142} {}

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

\end{twice}

typesets ‘Hello world! Hello world?.
*LET, Zoflix. ‘Hello world!Hello world! ¥ #HIRE % 5,

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.

BEOHEE + 25 . MEARICERORE 2 EDD N TEET, £/, b M
FEICH IR T a v Y R@EATEE T, 77 40 FTIE, AMROHITRICDH 5%
FNEHIER (trim) SN ET, LOFITES LARWVwE, [\itshape] DEDOHATS
world! DEDOYATICHK T 2ZEEMBA DAL Z 12D £3, b DRTICHIEEE !
2T . ZoZEHAIBRIIH 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)

must be provided.

FIEHEEIC b Z WA HE, BRIEES (1213 \NewDocumentEnvironment) O
KEOGIE. FT72bB \end{(environment)} DHLEITIAZ LS (end code) 1F.
FHMIIITTR TS, EWVWHIDbH, ZDa— FIFHIZ (start code) DREBIZEF W
TLERAR IS TY, ZRTH. TD (ZED) (end code) BIKIZG I RITH
72D FEA,

Environments that use this feature can be nested.

ZOBWBEER S BRI, ANFIZTEIeNTEES,

2.12 Fully-expandable document commands TE BRI FEE
BRFaX2bOTUR

Document commands created using \NewDocumentCommand, etc., are normally

created so that they do not expand unexpectedly. This is done using engine fea-
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tures, so is more powerful than IMTEX 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% ¥ % W T/EME N2 HHED F¥ 2 X > Fa~< > R,
FHETERAINEVE I ICFEINTVET, TRV v OEREEFIAL
THEHEINTWB D, BIEX2: D\protect i X D BN RAHAL o T
WET, 22U, BT THEZIS T % 1A (expansion-only grabber) %
VT ZES e GRZEGES. 2L FAHD ET, ZOFEEZHVS
. BEDZIF AN D51 BOMWESLFELET 23— MIIRH LT, WL 220fl#yh
MEINDZ IR ET, LedoT. ZOKRERHD K $TRERIGEICOAHE
INETY,

\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 (¢md) will execute (code). In
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).

Zoa<wr FRHZ. 518z e REFARERIE TS 3 6 XE LNV D (emd) Z25E
RT27DIENET, ZOBOGIEHRRIE (arg spec) THRES L. (cmd) 1
(code) ZEITLE T, —MRIT (code) BITTRICEMAIREL 12D FTH, T LHZ
5 IR D FEA (BIZIXEH O T S BIRTIE. \omit 23D R AIHE
BIFZEA T =27 2B KO ICEHEI NS AR D D £,

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:

FIFR72 BB X o THIRR fENT 2356, BUSAIHEZ 5 [ o fEsE ¥ M AR/ —
S—F v ZOWMEHIIBVT, W OhOH#»ET £3

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

types m, r or R.
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REOGE (GIBDFET 25E) . SHHETEE n, r. $7EROVT
NP TRFUIRD TH A

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

‘verbatim’ 580 v I3HHTE A,

o Argument processors (using >) are not available.

ST mt Yy G2EES) BEATEEEA.

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.

FIZIE \foo[E\foo{[}ZRAMFT B ZLIITEEF A, PBE5DEED 1T
F 7T a VIO LTHERENE T, ZOMHRE. 7 a3 V580
PRI CHEEE TS D TR A,

2.13 Commands at the start of tabular cells REDLZILD
FETESOAVTUR

Creating commands that are used at the start of tabular cells imposes some
restrictions on the underlying implementation. The standard ETEX tabular
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 BEO LV OEFETHAT 2 2~ FRIERT 254, ZOMEEEEICE
WL O DHIRIBENF T, FEHERN . INTEX D tabular 25 (tabular 2¥) T
. \multicolumn R ZAUHHT 2 a~y Fega~r R (5 v 8—) & TERA]
BB TR RS WA > TWET, L2 L, \NewDocumentCommand
BREERHOCTERENZA2 Y FIZZACEE LERA, 2HUd 7> a > 212
TR ES512, 25 L% TR 2By U REEZHVWTWS 20T,
L7225 T, tabular BRIEED LTS Z2OMD T v \—a< >y F2{ESI1IC
1%, #ll 21X \NewExpandableDocumentCommand % i 5 LEHNH D F5,
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AUE T 2 2Tl o 2 W S BRI robust
(mARE) ORTY, avr FoEEZR
TEMHGETT, 220k 7 THIASINLIE
5% (moving argument) | O H T X
NTH, ZRWEMSH, FIER TEX 33—
REAERLARVIYY FOZTY, [HEE
(robust) A= FJ ORMDa< > Ric M
55 (fragile) ma~> K| H D FF, The
term FEfE (robust) used here is a techni-
cal term describing a specific property of a
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."



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

a&bg&c\\

\MyMultiCol{stuff} \\

\end{tabular}

2.14 Using the verbatim argument types ZX:EBI5 | DE
W7

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.

Eo@Eb . vEEEIE\verb LML b DE AR TZENTEZET, £DIE
MR ERZ AT 200, WL O OEEREVEZIERH L T BERH D £3,
EDDFFEHITARNE UL, FRENZG B D AT (grabbing) Zr k. 2%
RS 2 Z L 3HMEDONITH 2 L WH HTT, BEWCODVWTIEXRETIRVE 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

been made “special” and are not listed in \dospecials, an error will arise (see
below).

v BB HR B D AR, BTEX XE$4 —+/12 <> K \dospecials ZHWVT,
XFO VR WHEEZMMCLE T, fWT, ZBHE X T % (775747 7%
REBIZL, ZOBICHBDOERZHI DY TONSE XSICLET, 2T
ZOFEFEDORETHAAENE T, D% D, MO TFH RkZ) bor L
TRESINTWVDRIZH DD 5T \dospecials IKHFENTVWARWEE, T —
MRETZ IR ET (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.

S Y LT DAENELFIE. A—D 200 FIHENLE TR TOXETT,
72720, \verb 2I13EA D\, {L I LWV oFERYY)XFY LTHAT
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BZLIETEEVA, DIAENRE =2 vofic MRk BzEob 0
BENTWDR e, Z7—DPHRELET,

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

SIBNTOBITEFFAT % +v HO5 1T, ST FIE \obeyedline 2> KiZ
ZHINF T, \obeyedline DIEERZEFRIIHIL S \par TH D, TAUT K D X
BEN =2 0220 FMHRUMERATE 2 X 51872 > TVWE T, \obeyedline
ZRFNCHERT 22T, BR2MNKREHR2 2L bATRETT, HlRIE
RHRRIFIC 2207 2 R4 L 72 WIBEITIE,

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

EHEHTLIENTERT,

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

subsection.
IS D5 R MHRTH S FIEOFEMIE. ROV T r > a Y THALE T,

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
stored as active characters. In 8-bit engines, non-ASCII characters are “active”,
whilst other than the letters a—zA-7, ASCII characters are “other”. In Unicode
engines, non-ASCII codepoints will be either letters or “other”, based on the
standard IMTEX 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 BT 2 A BB RAICE o THRLO2 S LARWHEEHRZ W D0
FET (IO HERTERTHLEIIHHATY ), AKX 77774 7 X
F (active characters) & L TH#bE3, 8 €'y b ¥ T, IF ASCII ¥
E 1727471 el h, ASCI XFIFHT a—2zA-Z ZFR\T T2 DAl (other) | &
L THbir 3, Unicode =¥ Y ¥ Tld, IEASCII D a— FARA >~ ME, Unicode
7 — ZTHED AEHER 7 BTEX BUEICIEWV. XFE T TZ2ofty owshnre
LTfbhkxd, t—27 VHATHRZITIHEICE. 72774 TRZEARR T
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ZROBDICEZRZZNENELZ DD I, CHREERICK->TF
BIITAE S,

**This text is not in the original; it is a note for the translator’s own
use.** — T 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 -Z.

¢ 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.

TEX OWEBIZFE L WATRT OMETT (22200672 THOALL
7L TENTY),

o AR—RAELRTIT VT4 TXFe LTIRRHEINE T,

e SEY b Y TR IEASCII XXFIET 77 4 7272 D ASCII
XFIFET azA-Z ZFRWT TZ2ofy) 2 LTbh s,

e Unicode =¥ > Tl. JE ASCII 2— F>RA >~ M. Unicode
T — RITHED S KEHERY T A TRX DRREIHE- T, XF ) 721
Fzofty owsnre LTibh 3,

o MU VHATHIRRZITIGEII. 77T 4 TRAR=ZAR
RTEHDBICE S ZRBENELZ 2D TN, Z
WIEBFIC X > TEGIITZAE T,
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2.15 Typesetting verbatim-like material verbatim BY72&A
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 X IMEEINIC, (v EDOFIEEFFIHZEZWMY 2z 0AZHNE LTEH
b, MRIEITVWER A, 2D, 2—H =7 “verbatim”IZ L L FELTITTE X
ZHERE. B ZIXFIE 7 + > b OFIRZ E. BB ENCR D £H A v
FIECHIR T NNETIE. GFEEFNEIIHIZ N E T A, BHD TEX =~
PUTIE, \verb BPHWB X5 b =2 VEIEZ L2 TH, 720TVWOHEEIZ
BFOMHDFIRET T, (\verb TlE, XFZ2T7 774 71CL. TOXFHED
ANCERIED D — Y 2 AT 2 2 e TEFEMHIL £35,)

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.

\verb 2= ¥ NIZFIE7 + > M HFIR L 35, Z4UT verbatim HIZRARICA
BMED> TWAHETIED D /A, 2D, HERO\ttfanily R E%
FAWTERELRITIUIRD A, B2 \ttfanily ZHWTHRET 2 HED
HHFT, [FAERIC, verbatim BRIGIE. SUTITHE L7z \par DEIEZREL £ 7

2.16 Verbatim environments verbatim =5

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 specifi-

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

BEOARKRZEI D ALEE,. ZONEEZDE EZRENHTNZWIGELRD D £T,
CHZIFFIREEE c ZHH L E3, bIBE LR Z DIBEIRRIK 2 NED
HHET, LEdoT, FIZIZRDESE

\NewDocumentEnvironment{MyVerbatim}{!0{\ttfamily} c}
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{\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, WENRFHEINCHRS ., FRIIRD L5122 D £75,

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

Ly =umz i, 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% FFENICEIG T 254G, \par F—7 VidERE R W=D, &
FXEICHFREINE T, LEdo T, T TR+ WS BEiFIEAETT, v BT
DG v ARz, tifTid\obeyedline ¥ L THMINE T, biEE L FEMIC, 7
7 # b TREARDHIRICD 21T D FROANF T2, ¢ DRI 1 &5 HLEERE
EIs . ZoRERMHEITEET,

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.

ARDED ABIZATHRATITONE T, DF D, V—ANDITRETHEDIAE
L REFESNIENCHEIRESINE T, ZO%D, BEE2KTSE51T (Lid
DHITIE\end{MyVerbatim} % &LfT) IZHWVWT, BREOK T 2RI iLidORIC
TXFRAPZEL LB TEERA, BEKTOLADRNICH 27 F X MNIER
BOUXNETH, ZDHEITIETKREIC \obeyedline [FBM S W RICHER
LTSN, AT Y a VHIERWT, BREBTICE T F X F2H 0TIV
TEEA
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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.

c TREDERNIH S o, 0. d. FIXDIFEDTIEITH L TIE. Rl LB N1T
b Ed, T 7Y a VEIEPERINGETH. RDITTOEIID T
DEY) 7 verbatim FiAZ 73 a— FTHARAENZ L 2EKLE T, 72751,
cHEEDANTA T a V518D D 2 L MEPET AR H D 3, 20D
A DHERICKEIET 201X, ZNoDA TS a VEIBERT V=2V TZ20D
o) XFTHEHEGETRONT 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.

R 72 il 6, cHBETFORICH 24 7> a VEIBERRT 3, 2H%E
BHLBRVWEICTA2IE2BHOLET, Zhud, RS &5 VEBffiTiE
MT2ZTERHRTEET, 2L, THETINE IR —F —DHWIZE
POENTVET,

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 7ZI DS S (B VISR BV FFaxrhaw
> FTi&. \NewDocumentCommand 23 % NEfH#EIE. FEEMIC \newcommand (*)
YEBEIHIERNTY, L5 T, \newcommand 7% ¥ CTIE SN TW=ERIX.
BREEZSICE T FXa Xy bavw Y FTESBIZ X TEE T, L.
\newcommand (*) TEHEI NS a~ > FIXERTRER DT, BEIIHIET2EE
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tim category code) ¥l¥, XF%EH DX
R B A L. BRERNCIRA 2 X512 T % 7
HOHT TV A— RFEERELET, A ver-
batim category code refers to a category
code setting that exempts characters from
standard syntactic interpretation, allowing

them to be treated verbatim.



#4Z Jeld \NewExpandableDocumentCommand TF, &IIWZ., £ DELEITIE,
X D BRI EIEIC T % % \NewDocumentCommand Zffi 5 AHAEE L WTL & 5,

2.18 Details about argument delimiters 5|$[Xt]0D XF (2R
ERC

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.

WHEO (EBREETRWV) a~< Y RTIE. RUID &5, eiis (expl3 D
\peek_... BIEMHH) cXk>TXYID =2 V2L, FLHORXY)H XFEH
DITET, ZO =27V RYUIDXFL LTEREINZ V—F VA LEKY
M1 (shape) ZHfo TWARIFIILRD VA, KUIDXFL LTHEZZ =72
W XFEN—=T . Gl R =T TITF 4 TXFER—T D 3
S DD 25, RRHOHPHICBENTIZ, 77T 4 7XF b —27 VEHIEED
P—=2 e FARICIR2 SN E T,

2.18.1 Character tokens XF k—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:

XFr=27 3 XFa— R ZXoTREOI LN, ZOEKEATIV a—F
(\catcode) ICL>oTHREDET, A~V FPERINIE. ZOXF =TV
DEKIZa~Y FOERD L LTEIESN, RPOEESNDEILEDHD X
Fho A~ Y FOEIBORXYID XFZ2IEL L FEMTZ 2 DId. FBXEI b st
ERREFAUXFa—-FBIUA 73V a-F2ER->TWAHELITTT, flR
3. RO XS RIGE !

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

the output would be:
HJERD K52k b %5 !

(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.

Z AU, \foobar % 2 ML T HNCHIARYID XFTH 2<DEKIEDH > T
LEof/zd, 2 BHOMUIH L TIEZD<HBEMNRXYID XFr UTiRi#Ih
BholehbTT, avwy FiE. BHREBXYD XFEBRRO» - 756, £h
WHIE T2 TRUID XFHFEET D BELTEMEL £5, BTRYID XFH
FELRWGS (BREIND, HE2VIEERPED>TLE-/Z2I2&5),
BL LD TEX 5 —HAREL, a< >y FOREH LIZFKEh 7,

2.18.2 Control sequence tokens IS —7 VX b= >

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:

fs —r v 2 b =2y (FREHIECF I —2 ) & ZOHENT X o Tl
TN, ZOERIIERICEL > TRED FT, =20 =2 UDFEKHIC DD R
LEREROZLIIDHD FHA, HDSHIHS—F Y Apa<xy FATXYID X7
ELTERINILG G, XENTZOHIHS — 7 2450802 . ZORRT
DERIZHr»OLT, HWICKYID X Fe LTR#EhE s, IR

\cs_set:Npn \x { abc }
\NewDocumentCommand { \foobar } { D\x\y{default} } {(#1)}
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\foobar \x hello\y \par
\cs_set:Npn \x { def }
\foobar \x hello\y

the output would be:
LR IE

(hello)
(hello)

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

D, axy PO O LIZBWTRY]D 3 \x 2SN g 7,

2.19 Creating new argument processors FL L5 | 7Ot v
B DIER

’ \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

as

ST ety HiE BB 2 a— FICEI AN, ZO5 e #ET
EHE5KLET, frilnwroky FoREREZ REIZ1 DO5HERD, #F
R %Z\ProcessedArgument Z XTSI T 2B U TIER T E £ 3, Bl 1%,

\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
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LERINE T,

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

(iR : 2D a— FiZexpl3 TEPNTWS 20, ERICZEAIMIVAT DAL
HYFEEA]

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

BfEoa~vy k% (DL) BELEZWES, BEOERENOZAITTREFEL, £
NEHLWERBDOTTHHTZDAINWTL & 5, BFOa~ Y RHBERER DD
Ko, KL ~ULD\let 2D L WO TERDFIEIEZ I FL VEFER A, BERS,
\let I3 EMDEHZE L AV —F 37213 T. BRI EZITI O T TIEar—1L
BN STT, HETIE BIEX ®Da~< Y ROZL BREICHR - TWb 72, IIEX
TRZORODDICELNLDOEEVBHEINTVET,

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.

7L, BIEOERZ AV — L TZDORFONFICEELTLE S DTS,
FIFARER 7 v 7 (2, AR a~Y K7y 7RBRE 7 v 7k Y) 2IGH
THAPEHEILEE LW CIERLTLEZS W, fEflliconTiR, 7 v 7 EH
B3 2 R 2 X > b Lthooks-doc.pdf ZZHL T 72X\,
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a mechanism for inserting additional code
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existing processes.



\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 (existing-cmd) that makes use of (¢cmd) (i.e., of its old definition).
For example, after

(existing-cmd) DEFZ (cmd) \ZAE =L ETF, ZDK. (existing-cmd) & FHE
FLTDH, (cmd) 1351 ZHERRAEL 5. ZAUTK D, (emd) (TbDD (existing-
emd) DEVERR) ZFRIHT 2H L (existing-cmd) DEFE G R 5 Z LD TE
9, BRI

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

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

a color package loaded).

¥ L72t%1E, \LaTeX TAEMEIN S WIEX 0 2 IR TCHFOTEREINET (&
TRy F—=IDFAAENT VDL LET),

The differences between \New... and \Renew... are as elsewhere: i.e., you
get an error depending on whether or not (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. .. DEWIMMDLGE LFRKTT, $72bD5, (emd) 2375 TIZ
FETDIZDEIDIIEC T =IZREDE I 0BRE D, \Declare. .. DIFH
FZOERIC» DL T A —ZNE T, \Provide... EVWIEFTDHRVI &IZ
FEELTLEZE N, ZOHHIE, 200D FE DRI RVDL ST,

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

(cmd) B %\ NMZ (existing-cmd) ZH—D F—27 e LTHEZ 6T AT
5] BEXDHIZEEE, 272 a >y 4 THAIN TV X 5 I1C\ExpandArgs % {#
HTEX7,

’ \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
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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.

ZAUX, HENIC (emd) DEKRERRL, ZOREIELET (FV 27 4 77 \show R TV 3547 (primitive) &1 TEX 2%
PREIBETE), EWE, Fh ML~ FOBKBIELLERTEZHITHD B oo TWARHDZ LT, A ‘prim-

T3, FlZIR BELRa<Y FOGE, REMDOERE T TR EBORKI —
FHFRENFT L. \NewDocumentCommand 72 ¥ CHE I N/-a~ > FDOGE
Wik, 5l DY A F v It 2 ERD IR EINE T,

itive’ is a command that TEX possesses

from the start.

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

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

This copies the definition for environment (existing-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.

TR B (existing-env) OEFE BAtGa— F LT a— FOMTT) % (env) IZ
aA—LET, WA REZERT 2NEa <2 F \(env) & \end(env) IZ
LT \NewCommandCopy % 2 [FiEH S 2D R LU TT, \New.... \Renew. ...
\Declare... DEWI, HEDH D LFETT,

’ \ShowEnvironment {({env)} ‘

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

AR, BB (env) DFftRa—F e Ta— FOERZERLET,

4 Preconstructing command names (or other-
wise expanding arguments) 1Y > FaDHERIE
R (FIFFRDER

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
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is no mechanism for it if \ExplSyntaxOn 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.

#FrLwa~ Y K% \NewDocumentCommand X \NewCommandCopy % ¥ THE T %
Bizid, HIEEED (csname) % B FT2RHEIECLZe0HDET, L3 7
077 IvI7EIIE. E0DDO—KINMAHA L LT \exp_args:N... 23D
D 353, \ExplSyntaxOn BEXTHRVWEEICIE, ZAUME T2 HHEALD D
FEA (2HZdH, TuFIIVIHavrFea—HF—( vy X—7 -2
<Y REREZEZDIFHEYILFIELIEERAEVA). £ 2T, CamelCase (F %
AN —R) OmAHAIZHWS Z e T, ZOBREZFHTZ 2HAaZzRMEL
TWE T,

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

\UseName turns the (string) directly into a csname and then executes it: this
is equivalent to the long-standing KXTEX 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 (¢cmd). 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) &, ZDF XHIFEF D ICEBMLTEITLE T, T &
KD oH 5 BIEX2: ODWHF2~ > F \Cnameuse %, L3 7077 IV I/BICE
FARFED I K \use:c ERIUHDTY, \ExpandArgs l&. (arguments) %
EDEI BT 20ZIET 2 (spec) Z2ZITID ., ZDEMAUHEZIT 572 T
(emd) ZFEITLE T, TZTHEHINS (spec) 1Z L3 v 77 IV IEOHERRIC
HOWdDTHD, XWIinT 5 \exp_args:N... BEHEBFEL TVWERLEDND
DET, —MZRr — AT, (spec) £ LT c. cco EXRENe PHVOLNET
(i),

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}%
Tk
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REE L3 a5 I V7L id expl3 MR
HLTVBAMADZ 2 TF, The L3 pro-
gramming layer refers to the mechanism

provided by expl3.

FRE DR (expand) &%, v 7 v EEEON
HICHEEHZ 2 T3, Expansion is the
process of replacing a macro with its actual

content.



\stepcounter{todo#11}7
\IfBooleanTF {##1}/,
{\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.

ZDEEF %5 2 54U, \newcopyedit{note} [blue] ¥ itk ¥ % Z ¥ T. \note
ATy FEZRUTHIT AT v R EERTEET,

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

here we might need to construct both command names.

2 DOHDAIZE, \NewCommandCopy % » CTXFH|HTa~vy FEav—3 255
T, ZOHLEIIE MATOaxy FHZHRETIRENEL DI eHD T,

\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

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

(spec) TIE. & cld. ZOHIE 1 DZHIED L LTHKT 22 2RLET,
nEEFEMABRVBEEDOFIEEZRL, N DERBRICER LW EERL 3205
CHELBHE—D =7 VI HMA58 GERBBEFENTHENEEA) T,
L 72535 T, \NewCommandCopy D 2 51872 2 FHrba~wy Fe LTH
JRUZZWEEIZE, RDEHICEEXT,

\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.

L3705 I 7BTIE. ZDIIEFELICH WL D00 1 XERENY R— FENT
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B, (spec) DR TENS 2o THIBEHDOHETHEFET 2 dTEE T, Bl
K23 5 771%, interface3.pdf IKH 3 L3 70T I ¥ ZEDOLED “Argument
expansion” HiZZM L T 72X W0,

5 Expandable floating point (and other) calcu-
lations BHERRELZFHNER (BEXUEDOM) D
st

The BTEX3 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.

T4 =<y bO—HERT L3 s3I I I, FENUS AR AR B SC D“The IATEX3 programming
TEDDEERA VR —T 2 =AML TVET, XHFL UL, ARIK L3 layer” %, il HIZ %7212, TL3 7
7ar7 I EEMBAL TRV F—IIZBWT, & HFRICZ DRHEE 0253 2ME) £iL, The term “The
fEZx2E512327%D, W OrDHABERMFa~y FBPREBEINATVET, LaTeX3 programming layer” in the origi-

nal text has been translated as “L3 7'n

’ \fpeval {(floating point expression)} ‘ 72 I V7] 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
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.
JEBAAIRER 2= > F\fpeval \&. 58 UTHE/NMIRZZITHD , #E O
OMANCHE > TRERZERLE T, Zoa~xy RZERMAEETH 5720, TpX
DRUEZ BE L 5 23505, B SRR BUERT R 215 2 72D DR L XLz \edef
BIENIR TS 22D TEX T,

Briefly, the floating point expressions may comprise:

B3 2 b, EHMEREU T TR G ET

e Basic arithmetic: addition x + y, subtraction = - y, multiplication x * y,

division z / y, square root sqrt x, and parentheses.

HAWLEMEE & 2+y. BE 2-y. BHE oxy. BRE 2 /y. FHIR
sqrtz. B X UTAIEIN (parenthese),
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o Comparison operators: x <y, <=y, x >7y, x '=y etc.
AT t o <ys x<=y. z>7y. z =y K&,
The relation x ? 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 7, plus an optional leading ! (which
negates the (relation)), with the restriction that the negated (relation)
may not start with 7.
Bz ?yld. ARG Y ERFELWESLTHIEEZHRE, Pt
b—TDART Y R NaN TH 20, FRBEXTVTHDH L EITHEHIIKRD
3, & (relation) IZIE, <. =, > 7OETRWVMEEOMHEEZMZ. &
HIZHHICHERE T 2N T2 oBfRZEETEE T, LEL. MESNL
(relation) D37 TIHE o TR LRV WS HlI2H D £3,

o Boolean logic: sign signx, negation ! x, conjunction x && y, disjunction
x || y, ternary operator x 7y : z.
T =il ¥ 8 signa. BAE o, AEME o &&y. AWM 2 ||y, =IH
HEF 27y 2

o Exponentials: expz, 1nz, z”y.

FER - XIEL - NE3E D expr. lna. 17y

o Integer factorial: factx.
R DFETE ¢ fact 2,

e Trigonometry: sinx, cosz, tanx, cotx, secx, cscx expecting their
arguments in radians, and sind x, cosd x, tandz, cotdz, secdx, cscdx

expecting their arguments in degrees.
AR 5I80E S Y7 TY b sing. cosz. tanz., cot T, sec T, CSC .
BXUO5IHEERD: (B) Tk % sindx. cosdz. tandz. cotdz. secd .

cscd z,

e Inverse trigonometric functions: asinz, acosx, atanz, acotz, asecx,
acscx giving a result in radians, and asind x, acosd z, atand x, acotd x,

asecdx, acscd x giving a result in degrees.

W=AEE . asinz, acosz, atanz, acot z, asecz, acscxz (FERIET Y
7 VH), BX L asindx, acosdz, atand z, acotdx, asecdx, acscd x

Gt R B BT )
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o Extrema: max(x1,zs,...), min(x, 29, ...), abs(z).
AME, H/ME, HEHE © max (2, 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, 770130 2t (FUH
EDF T AL ME NaN) ko THIFIXNE 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(z,n) rounds towards +oo,
ceil(w,n) I 400 JIANCALD 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 T 5, b & 5 EHHOHER. BUE
TIEERLIEWVEBICADONE T, t=02504F. t>074K5 +oo
DAEIEA, t <025 —co DHEIFICHDOLNF T,

o Random numbers: rand(), randint(m,n).

fiLE: rand(), randint(m,n).

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

ERC pi,deg W1 ERFIT7VTEHLEZDD),

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

SPE HEINICKR A v PETTRIAD, FHlZ0E 1pe ik 12 ¥ LTkbh
£7,

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.

BRL E BRUORF v TEROEH NIREAN DO BEIZHR (\nunber &
ARE), SHEIFZARA ¥ PHRATREIN, A% v TOMHERST (stretch/shrink)
RSN E TS,
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o Tuples: (x1,...,2,) that can be added together, multiplied or divided by

a floating point number, and nested.

RTN (21, x,) DIBZ E D HEIIETE, FIVNIUSEIC L 23R
B - BREDMAET. AMTIRHBTEXT,

An example of use could be the following:

FERBNILL R 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:

HTEDY, RO ks hr»Eesn:

BXTEX can now compute: 2229 1 9.1073 = —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.
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.

JEBARIRE72 2= >~ F \inteval &, 518& U TEEBGEZZITIWD ., @ OKFER
A (7272 L—BRDfRD Do #2id) 1o THRERZAEM L £3. A ATHER
Blid+, -, *, / BIOHERTT, Zoa~xy FIZERMAETH 2720, TEX
B Z HEE Y 3 2505, Bl KL LD \edef MR THIFE 2 BUERS R 215
B7DIHHT S eNTEET,

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

ZAUIEARINC T Y 27 4 77 \numexpr A7 Y RDEWT v X—THb72H, \»
OO LOHIKIBDHD 5, ZHHIEZATOMED TY !

e / denotes division rounded to the closest integer with ties rounded away

from zero;
/3 mBHILVEBHEAOID (7L, HREDSHEIFE R HENT D
BAADZ) WCE2BEEZRLET,
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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;

FRREETERE R OMHED 231 — 1 Z@BZ % =7 —r b, NEIROFEhE
Rk h 3, 72720, axb/c L WIHIERDODR T —) U 7HEHE (ZD
BE. axb IMTREICKERMBEICRVEET) X 25D FEFA, Rt 2 ZDRT— 1) ¥ 2L (scaling oper-
ation) L IFFUEORE X (R —)L) L3
%ZrTY, TTTE RELREIE axb ZHID
B c TH| B Z T, YR #EFICIND 2 HE

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

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

BIED+P-OBEZICHIEMEEL ZIFTEERA, T2bL,. ROAHE
P+, - ok, /. (DERZRRZ+P-(ERddT 22712k ET,

T3, The scaling operation here refers to
adjusting the size (scale) of a number. In
this case, it involves dividing a large num-

An example of use could be the following. ber a % b by another number ¢ to bring it

ERFNILITD 2 B D TT, within a suitable range.

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

which results in
CORERIEIRD LSRR FT,

“ITEX 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 ¥ [AFRTT A, £E (dimen) MHEFIEERE X (skip) DEZFIHEL
FT, TNHRVITIABMNETE2ZUI VDY I 74 TR T2 IS v
NR—72DTERBEWEEL F 2. ZOKMHA. iR LD &R U Eoflid D
DET, ClFVAR, FRZEZ IS TTHARBENIZL AL TT, R,

\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,
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given the values \topskip (10.0pt) and \baselineskip (15.0pt) in the cur-
rent document. T3, ZAUL, 1 R—JIZREDITHDOARLZIND % 72012,
\textheight ZHUJZMEICRE L $3, L7d o T, \calculateheight{40}%
FITT 5 &, BIEDOXEITEIT 5 \topskip (10.0pt) & \baselineskip (15.0pt)
DIEIZEEDNWT, \textheight I 595.0pt ICEE SN E T,

6 Expandable \input equivalent BFFIEEA \input
BEDITVF

\expandableinput {(filename)} ‘

The IXTEX 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.

ITEX D \input EFHIZ. TRX 2EFP OB CIRXEHATE 8 A, HARZH]
¥ LT, tabular BRIBOLILOLHEIEITONE T, ZUIEZWL O0rOHENH
DETH, FRIDELTUI. ED7 7 A ADHAAENT20EEIRT 5 \input
DHRRERR. 7 7 A Vit AIAADRIRICEITEIND 7 v 7 it 3 2 8BE 2 i 2 T
WEEBEITONE T,

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.

BHFOXRTD 7 7 A NVANEITZ S X DI12FT 5728, \expandableinput &
WIavy FRMEENTOET, Zoavy Fid 77 AR ERES, 77
ANT 2 AL ERAD, \input LIABICEIEL 25, FHC, 7 7 1 LOMK
FIRIZIX \input@path DMEH XN F T,

7 Case changing AXF /W XFDEH:

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

ARIE : MakeLowercaes 1% MakeLowercase ®
ARV I A, The misspelling ‘MakeLower-

48 caes’ should be ‘MakeLowercase’.



TEX 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, INTEX 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.

TEX IZIE 20D TV 2 7 4 72 L TXFDOKRKLF L /INLF L 22T 5 \uppercase

E\lowercase WHEZINTVET, L2 L, ZALHIKIEWL 0rDOHIR?RH D F
FUHRNICEZ SN F LT E W, AFOXRZER L LWV, 8y
FEY YU TUTF-8 AJJEH K= FLTWRWL, EWVWolkilTT, ZOME%MH
RS 272012, WIEX Tld\MakeUppercase, \MakeLowercase, \MakeTitlecase
rwhavwy PRI TVwET, CNSHRE TRX D7V 2 7 4 JIHARTK
MR REDSIRIL I N TV E T, TNHD A~ Y Fid \protected TER I N7/-EX
ia~y RO T, BHIEIE (moving arguments) OF TS 2 Z & ASAJHE
T,

Upper- and lower-casing are well-understood in general conversation. Title-
casing here follows the definition given by the Unicode Consortium: the first
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.

KX /INCFIC OV TR, —fRICh K<ASNTVWEST, ZZTRELA
KXFHEFE, Unicode 22 Y —¥ 7 ADERIHEVET, 2% b, ASDERY)
DFE (LFD) KXFICEH N, 2D FII NI I N E T,
Unicode UTF-8 A2 #if %+ R— s TEF T,

\MakeUppercase{hello WORLD ié} 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 lang, 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.

RKXFENXFRZWMT 2a~xy Nid, WhEZRET 2004 7> a v5l8z
ZUMTET, 2OA T > a v5lETlE. BCP-47T XD F5E#A T2 48E 5 %
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AR #E)5 1# (moving arguments) 1%, H
K FBHU A LBDRELSIZ, WolAdl
DIGINE SN TR THEAM S 2 ATReN:
DHBHHEDZ 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.

AR © titlecase %, T Z TR LA
KL RLFE Lz HABIIEETRED 8
AR, ERPEOAHIBEORM LD L FiT,
HEEORMD 1 XFHE T 2 RKXFITT 58
Hld Z & T3, \MakeTitlecase |&, 7 7 #
LTI 5RONIXFINRED, HAID
1 SCFEZ 2 KSCFT LU E T, 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.



72912 locale ¥ — (lang L WIH HIHTHIEEREE) ZHHTE X3, fEESN
Tl FIE. BN B W T SREREA OMEE L EH T 2 BRI E 3,

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

RH UK FRILANDERICIZ, Z20F—v— BB TVET, Zh
B3 first £ all TT, 7 7 AL FRE first THDH, T BHIIO X
T2 (W) KCFLENE L Z2EKRLETS, 5 0L D0ERKTH
% allld, ANZZEAITLIDEIL. 2El S NS HEED I T2 KLFITT
52 ERLET, BRI,

\MakeTitlecase[words = first]{some words}

\MakeTitlecase[words = all]{some words}

gives “Some words Some Words”.

33, “Some words Some Words” 272 D %5,

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.
Ihona<wy PSS AR, K7 E/NFOEBAEH S 2 i
MERl) ShET, 2FED. ANCEEFRZ2 a3 FDS 5, flifLTF A M
ZHEINZ S DREBONR 2D 9, BEETZBEINCERNE 2130
\label, \ref. \cite. \begin, Z L T\end W»o7za~v>¥ FD5IED R
FF, \AddToNoCaseChangeList 2~ > R Z{HHF4UL, BRALISREEBINT 5
Y HH[RET T, /2. \NoCaseChange I~ K& 52 2T, FEDASN
RN RI LR TEF T,

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

Individual words can be excluded globally from case changing using the com-

mands \DeclareLowercaseExclusions, \DeclareTitlecaseExclusions, and
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FGE  BOP-47 JEi3, ShoilEie £37
DORTDEEZ/TT, 2 2E, jalZHA
FBEELE T ja-JP L EHZHAMIOH
AFE (B —)L locale) ZRL ¥3, FHC.
en-US XKEHFE, zh-Hant-TW 1ZH7E T
SEEFHEREOR S — LR ERLET, 20O
B TRIN2E 27 TEDFFE - SRR -
i) ZHIEISRLE S, 2ok oiIckEh
7o R TEDFFE - 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.



\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

RE DB Z KT N FEBMONR 6~ L TR 21213, a<r
R \DeclareLowercaseExclusions. \DeclareTitlecaseExclusions. B X
\DeclareUppercaseExclusions 25 Z ¥ TITA %3, ThHDa~vwr NI,
WENHRANRE R B HFER 7 VTR0 72V X 2518 LTRITED %
T BIZIRE, BEOXA PARETEL RSN HFED R LIS ERIL 2 H
M3 254,

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

to obtain

ETBE. RDESBAERMEONET,

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 I FEBLOR T RELRa< Y FEEV, S5IHfErsolh
ZEOND LT 57012, 2 20EMEEa~ Y FARESATVET,
\CaseSwitch ZfHH T 5 &. RD 4 2DHE

e No case changing

R FEE/NXFOBDOEZTh I Wn

o Uppercasing
KXFIZTT 5

o Lowercasing

INTCFITT B
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o Titlecasing (only applies for the start of the input)v FH UK FRED
(A DFEFAD AT

DENFNZOWTIHERRIEETE T,

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

2> F \DeclareCaseChangeEquivalent &, KXFE/NLF ¥ DEWHITH
NBXRT, H2a~Y FEHON=Ya VICBEWZ 27-DD0FRZRMEL £
Fo A= FRA Y PORLTFENXTEBENARA X H72DaAT Y FiZ
30HDET,

\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
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:

I 320axy FIFTRT, 518k LT (codepoint) EBAL LTEZ3)
BERED . BUIRKFE e NFE e DEBOBRC (output) BAER L £3,
EDB T — )N L TOARLEHZEHA L WHEE. 472 3 > D (locale) %45
ETEET, ZDOIEEICIE BCP-47 B (https ://en.wikipedia.org/wiki/
IETF_language_tag) ZHWE T, flZRIEX, 8 ¥y M=V Vv TAXFEMEIT
S H—FE UH01F0 (§) OZHEHRAIZERD XS ICH AR A AL TVWET :

\DeclareUppercaseMapping{"01FO}{\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 A T (pre-composed character) @ JIZFE LR WD, TV I UM
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Unicode Z A4 7 4 ZWZHR—F L TOERWESIITMEIE T F9, FBREIC,
Or—)Lxx % FLIAELFRICE/EZE, Fy MIEDiE Ry FRLDIDK
AR L= W0WIBEE. BIZIERD XS ICKETEE T,

\DeclareLowercaseMapping [xx] {"0049}{\1i}
\DeclareLowercaseMapping [xx]{"0130}{i}
\DeclareUppercaseMapping [xx]{"0069}{\.{I}}
\DeclareUppercaseMapping [xx]{"0131}{I}

8 Text sub- and superscripts T*¥ X FHD T ZF
EEFEHRAF

\textsubscript {(text)}

\textsuperscript {(text)}

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.

B LTIk, MIER I E2odicid, LB E—- FTIERTFR M E
LTS REZDDDDHD 15, HIZITHEOEFESRHLSRETT, 25LkLTF
A b L TOHBIHIGT 5720, \textsubscript 3 &' \textsuperscript
twHavy FPHESINTVWETD,

\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:

Zhopa~vy ROBERGETIE, TRX 8T — FTHVW2 D 2 [F UALE S Z
X = ZMEDLNE T EEICET 2 XD 2 20K, Zheofilffla~ > R
LWMEZREST 2 Z e CHHETE T .

IThis reflects the history of these commands: previous versions were implemented using
math mode internally for placement.

2z hsoaxy FOREZKML TOET, MATOMR T, BLED DI IR E —
FEHWTHEEESRTVE L,
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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
TMEXFELR N EXFORESHDOA 7y b 1 SREHEZRT
K (\dimeval THHETATWSEBD) THDH, avr FiZBEHNIATH
570, WHRHICFHEiE N F 3, BEERETIE. BEOMA 7 + >~ MicH
KT BNEBEHSNE T, FHREETIE 7FAF 7+ 2 PIZEOW
TEZEHT 2 2t 2BED LTI, BRI

\renewcommand*\textsuperscript@offset{0.86ex}

will set the vertical offset to 86 % of the x-height of the current font.

. BEFAEDOA 7Ry FERFEDT7 4+ FDx A FD 86—t MZ
RELE T,

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);
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 ECFE R BN ETEORICHA SN D% | R TIE, B
E— FCHFHEINE2EH (\scriptspace) ¥R U KEIDZEEHBFEHIN
¥9, ZORATOVUITOERIIDH 255, ZOEAIIMREINE ST, i
LWKHETIE, COZEANIITETOLAL LSICLTBIAPEELL
LabdhEd, PlZIE RDLSTHRETETET,

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

9 Support for problem solving RREFERD =D
FEhF

\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
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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.

Z0avY FESV 7Y ITMIERT 3 L, CEOPIE TR, BiAhEhi
7 7 AND—EDIAR (BXUBRT 7 7 4L) CRREINET, AIRERGEITIE,
flHZFHD I TR ENE T, ZOFHHICE. v Fr—Y 774027 5 R
7 7 AN BRF. Aft. A=Y a rFEERED GEFRINUD) AFhT
W5TL & 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, o T =T 74NRTFRAT7 740 (BEZWEEFDaAY—)
KX LT, a—ALREENMILATWEIERHDET, 25 LELEEH
ATE2 X512, \listfiles I~ Y FIZEXA 7> a UslEHEZRTED,
F—HOEAZHOTHNIEREZFAETZ L X51CR-oTVET,

hashes Adds the MD5 hash for each file to the information printed
BT 7ANDMDS Ny ¥ ak, FRSNDERTEML £5

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

BT 7ANDT 7 ANY A X%, RREINDIEFEHRIEML 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 TRREITa— FA#EZ 2720 (LF ML TLF CR), »Ny ¥ a
B 7 7 AN A RE—HLERA, ZDD, INHOEZ KT 2E, [
CHEEOARL =T 4 YV RAT ABTHIET 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 IATEX form with the braces can cause
more severe problems, possibly leading to overwriting important files, so always
put in the braces.

B Zoa<y P& \input{(file)}°\include{(file)} /2 &' D BTEX a2~ > K
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PHEALTRHAAEN 27 7 A NDAEAE—BFRRLEST, 77408 TVIT4
77 TEX #5\input file (7 7 A VGO D IZ{ HEFEIMD R WGE) 2R L
G i

TatAAENTGEIR, —ERREINERA BHRINZ R L7 BIEX B2
HALlZawe, BEERZ7 7 AR EEZINIRYE. XD RAGHEESHEAET 5 0]
REMED DD 9, 2D/, BT RIENZERAL TSIV
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