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1 Introduction to the implementation (recent changes)

This is 1.3c of 2018/06/17.

e Release 1.3c of 2018/06/17:

— \xintglobaldefstrue to give global scope to definitions done by \xintdefvar, \xint-

deffunc, \xintNewExpr, et. al.

— qraw() to allow bypassing the normal mode of functioning and reduce memory footprint from

parsing (very many) comma separated numerical items.

the colon in the := part of the syntax for \xintdefvar and variants is now optional; and if
present it may be an active character or have any (reasonable) catcode.

\xintdefvar, \xintdeffunc and their variants try to set the catcode of the semi-colon which
delimits their arguments; of course this will not work if that catcode is already frozen.
\xintexprSafeCatcodes sets a toggle to allow some nested usage.

\xintUniformDeviate is better documented and sourcexint.pdf is better hyperlinked and in-
cludes indices for the macros defined by each package.

since 1.3 release, xintfrac (hence xintexpr) loaded xintgcd in contradiction to what doc-
umentation says. Removed for now.

e Release 1.3b of 2018/05/18:

\xintUniformDeviate, random(), qrand(), randrange(),

and their support macros \XINTinRandomFloatSdigits, \XINTinRandomFloatSixteen, \xint-
RandomDigits, \xintiiRandRange, \xintiiRandRangeAtoB, also \xintXRandomDigits,
functions defined via \xintdeffunc (et al.) to be without argument can be used as foo():
foo(nil) syntax not anymore required.

e Release 1.3a of 2018/03/07:

removes from xintcore, xint and xintfrac the whole deprecation mechanism, as there are no
more currently any deprecated macro,

adds ifone() and ifint() conditionals to the expression parsers,

has a completely redone \XINT_factortens, in the style of 1.2 release (but about 100 digits
at least are needed for noticeable speed gain),

and last but not least fixes via addition of \xintExpandArgs the meaning of user defined
functions, which in case of recursivity (as made possible at 1.3) were badly inefficient
for lack of expansion of their arguments.

e Release 1.3 of 2018/03/01:

removed all macros previously deprecated at 1.2o0,

modified addition, subtraction and modulo operations to use a least common multiple for
the denominator of the result,

added \xintPIrr, \xintDecToString and preduce(),

and last but not least refactored extensively the \xintNewExpr/\xintdeffunc mechanism. It
got both leaner and stronger and makes possible recursive function definitions.

e Release 1.2q of 2018/02/06 was a bugfix release with these changes:

fix to an 1.21 xintcore subtraction bug causing a breakage under some rare circumstances :2
-(. It was caused by a refactoring left-over (extra ! in XINT_sub_1_Ida replacement text),

and should have been detected by the test suite, but manual testing from early days was not

yet entirely included in our automated procedure.

new feature: tacit multiplication in front of digits, for example 10!20!30! or (10+10)10.

e Release 1.2p of 2017/12/05 had some breaking changes:

new output for the \xintBezout macro (xintgcd),
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— the xintexpr operators /: (aka 'mod') and //, and the supporting macros from xintcore and
xintfrac, are now associated with the floored division. Formerly it was the truncated di-
vision. This is breaking change for operands of opposite signs.

Improvements and new features:

— xinttools macro \xintListWithSep is faster (first update since 1.04-2013/04/25...).

— divmod() function added to the xintexpr parsers,

— \xintdefvar, \xintdeffloatvar, \xintdefiivar extended to allow multiple simultaneous as-
signments.

e Release 1.200f 2017/08/29 deprecated those macros from xintcore and xint which filtered their
arguments via \xintNum. Currently these macros execute as formerly but raise an error message.
This deprecation is overruled for most if xintfrac is loaded as it provides their proper defi-
nitions. Some however (like \xintiAdd) remain deprecated even if loading xintfrac. All these
deprecated macros are destined to be removed at some future release.

A few macros got renamed (e.g. \xintNot became \xintNOT.) Former names emit a deprecation
error and will get removed at some future release.

e Release 1.2n of 2017/08/06 removed the xintbinhex dependencies upon xintcore; the package now
depends upon, and loads, only xintkernel. The allowed maximal size for the inputs of the base
conversion macros got increased. The speed got slightly improved.

e Release 1.2m of 2017/07/31 rewrote entirely the xintbinhex module in the style of the tech-
niques from 1.2 xintcore. The new macros expand faster but their inputs are now limited to a
few thousand characters (the earlier routines, which dated back to 1.08 could handle (slowly)
tens of thousands of digits.)

e Release 1.21 of 2017/07/26 refactored the subtraction and also \xintiiCmp got a rewrite. It
should certainly use \pdfstrcmp for dramatic speed-up but I do not want to have to worry about
multi-engine usage.

Some utility routines in xintcore manipulating blocks of eight digits and still in O(NA2)
style got rewritten analogously to the 1.2i version of macros such as \xintInc. Also \xint-
iNum was revisited.

The arithmetic macros of xintcore and all macros of xintfrac using \XINT_infrac were made com-
patible with arguments using non-delimited \the\numexpr or \the\mathcode etc... But \xint-
iiAbs and \xintiiOpp were not modified (to avoid some overhead) as well as routines such as
\xintInc which are primarily for internal usage.

e Release 1.2i of 2016/12/13 rewrote some legacy macros like \xintDSR or \xintDecSplit in the
style of the techniques of 1.2. But this means also that they got limited to about 22480 digits
for the former and 19970 digits for the latter (this is with the input stack size at 5000 and
the maximal expansion depth at 10000.) This is not really an issue from the point of view of
calling macros (such as \xintTrunc, \xintRound), because they usually had since 1.2 their own
limitation at about 19950 digits from other code parts (such as division.) The macro \xint-
XTrunc (which is not f-expandable however) can produce tens of thousands of digits and it es-
capes these limitations. 0ld macros such as \xintLength are not limited either (incidentally
it got a lifting in 1.2i.) The macros from xinttools (\xintKeep, \xintTrim, \xintNthElt) also
are not limited (but slower.)

e Release 1.2 of 2015/10/10 entirely rewrote the core arithmetic routines located in xintcore.
The parser of xintexpr got faster and the limitation at 5000 digits per number was removed.

e Extensive changes in release 1.1 of 2014/10/28 were located in xintexpr. Also with that re-
lease, packages xintkernel and xintcore were extracted from xinttools and xint, and \xintAdd
was modified to not multiply denominators blindly.
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Some parts of the code still date back to the initial release, and at that time I was learning my
trade in expandable TeX macro programming. At some point in the future, I will have to re-examine
the older parts of the code.

Warning: pay attention when looking at the code to the catcode configuration as found in \XINT-
_setcatcodes. Additional temporary configuration is used at some locations. For example ! is of
catcode letter in xintexpr and there are locations with funny catcodes e.g. using some letters
with the math shift catcode.
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2 Package |xintkernel | implementation

.1 Catcodes, &-TEX and reload detection . . 5 | .10 \xint_zapspaces . . . . . . . A |
.1.1 \XINT_setcatcodes, \XINT_storecatcodes, .11 \odef, \oodef, \fdef . . . . . R |

\XINT_restorecatcodes_endinput . . . . 6 .12 \xintReverseOrder . . . . . . A i |
.2 Package identification . . . . . . . .. 8 | .13 \xintLength. . . . . . . . .. T
3 Constants . . . . . .. e 8 | .14 \xintLastItem . . . . . . .. . ]
4 (WIP)\xint_texuniformdeviate and needed .15 \xintLengthUpTo . . . . . . . T K

counts . . . . . . . .. e 8 | .16 \xintreplicate . . . . . . .. B
.5  Token management utilities . . . . . . . 9 | .17 \xintgobble. . . . . . . . .. .. .. 15
.6 “gob til" macros and UD style fork 9 | .18 (WIP) \xintUniformDeviate . . . . . . 17
.7 \xint_afterfi . . . . . . . .. . .. 10 .19 \xintMessage, \ifxintverbos ... . 18
.8 \xint_bye, \xint_Bye . . . . . . . . . 10 .20 \ifxintglobaldefs, \XINT_global . . . 18
.9 \xintdothis, \xintorthat . . . . . . . 10 | .21 (WIP) Expandable error message . . . . 18

This package provides the common minimal code base for loading management and catcode control
and also a few programming utilities. With 1.2 a few more helper macros and all \chardef's have
been moved here. The package is loaded by both xintcore.sty and xinttools.sty hence by all other
packages.

1.1. separated package.
1.2i. \xintreplicate, \xintgobble, \xintLengthUpTo and \xintLastItem, and faster \xintLength.
1.3b. \xintUniformDeviate.

2.1 Catcodes, &-TEX and reload detection

The code for reload detection was initially copied from HEiko OBERDIEK'S packages, then modified.
The method for catcodes was also initially directly inspired by these packages.

1 \begingroup\catcode61l\catcode48\catcode32=10\relax%

2 \catcodel3=5 % AAM

3 \endlinechar=13 %

4 \catcodel23=1 % {

5 \catcodel25=2 % }

6 \catcode35=6 % #

7 \catcode44=12 %,

8 \catcode45=12 % -

9 \catcode46=12 % .

10 \catcode58=12 % :

11 \catcode95=11 % _

12 \expandafter

13 \ifx\csname PackageInfo\endcsname\relax
14 \def\y#1#2{\immediate\write-1{Package #1 Info: #2.}}%
15 \else

16 \def\y#1#2{\PackageInfo{#1}{#2}}%

17 \fi

18 \let\z\relax
19 \expandafter

20 \ifx\csname numexpr\endcsname\relax

21 \y{xintkernel}{\numexpr not available, aborting input}%
22 \def\z{\endgroup\endinput}%

23 \else

24 \expandafter
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25 \ifx\csname XINTsetupcatcodes\endcsname\relax

26 \else

27 \y{xintkernel}{I was already loaded, aborting input}%
28 \def\z{\endgroup\endinput}%

29 \fi

30 \fi

31 \ifx\z\relax\else\expandafter\z\fi%

2.1.1 \XINT_setcatcodes, \XINT_storecatcodes, \XINT_restorecatcodes_endinput

32 \def\PrepareCatcodes

33 {%

34 \endgroup

35 \def\XINT_restorecatcodes

36 {% takes care of all, to allow more economical code in modules
37 \catcode®=\the\catcode® %

38 \catcode59=\the\catcode59 % ; xintexpr

39 \catcodel26=\the\catcodel26 % ~ xintexpr

40 \catcode39=\the\catcode39 % ' xintexpr

41 \catcode34=\the\catcode34 % " xintbinhex, and xintexpr
42 \catcode63=\the\catcode63 % ? xintexpr

43 \catcodel24=\the\catcodel24 % | xintexpr

44 \catcode38=\the\catcode38 % & xintexpr

45 \catcode64=\the\catcode64 % @ xintexpr

46 \catcode33=\the\catcode33 % | xintexpr

47 \catcode93=\the\catcode93 % ] -, xintfrac, xintseries, xintcfrac
48 \catcode91=\the\catcode91 % [ -, xintfrac, xintseries, xintcfrac
49 \catcode36=\the\catcode36 % $ xintgcd only
50 \catcode94=\the\catcode94 % A

51 \catcode96=\the\catcode96 % °

52 \catcode47=\the\catcode4d? % /

53 \catcode41l=\the\catcode4l % )

54 \catcode40=\the\catcode4® % (

55 \catcode42=\the\catcode42 % *

56 \catcode43=\the\catcode43 % +

57 \catcode62=\the\catcode62 % >

58 \catcode60=\the\catcode6®d % <

59 \catcode58=\the\catcode58 % :

60 \catcode46=\the\catcode46 % .

61 \catcode45=\the\catcode45 % -

62 \catcode44=\the\catcode44 % ,

63 \catcode35=\the\catcode35 % #

64 \catcode95=\the\catcoded5 % _

65 \catcodel25=\the\catcodel25 % }

66 \catcodel23=\the\catcodel23 % {

67 \endlinechar=\the\endlinechar

68 \catcodel3=\the\catcodel3 % AAM

69 \catcode32=\the\catcode32 %

70 \catcode61l=\the\catcode6l\relax % =

71 1%

72 \edef\XINT_restorecatcodes_endinput

73 {%

74 \XINT_restorecatcodes\noexpand\endinput %
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75 Y%

76 \def\XINT_setcatcodes

77 {%

78 \catcode61=12 % =

79 \catcode32=10 % space

80 \catcodel3=5 % MM

81 \endlinechar=13 %

82 \catcodel23=1 % {

83 \catcodel25=2 % }

84 \catcode95=11 % _ LETTER
85 \catcode35=6 % #

86 \catcode44=12 % ,

87 \catcode45=12 % -

88 \catcode46=12 % .

89 \catcode58=11 % : LETTER
90 \catcode60=12 % <

91 \catcode62=12 % >

92 \catcode43=12 % +

93 \catcode42=12 %

94 \catcode40=12 % (

95 \catcode41=12 % )

96 \catcoded47=12 % /

97 \catcode96=12 % °

98 \catcode94=11 % A LETTER
99 \catcode36=3 % $

100 \catcode91=12 % [

101 \catcode93=12 % ]

102 \catcode33=12 % ! (xintexpr.sty will use catcode 11)
103 \catcode64=11 % @ LETTER
104 \catcode38=7 % & for \romannumeral &&@ trick.
105 \catcodel24=12 % |

106 \catcode63=11 % ? LETTER
107 \catcode34=12 % "

108 \catcode39=12 % '

109 \catcodel26=3 % ~ MATH
110 \catcode59=12 % ;

111 \catcode®=12 % for \romannumeral &&@ trick
112 %

113 \XINT_setcatcodes

114 1%

115 \PrepareCatcodes

Other modules could possibly be loaded under a different catcode regime.
116 \def\XINTsetupcatcodes {% for use by other modules

117 \edef\XINT_restorecatcodes_endinput

118 {%

119 \XINT_restorecatcodes\noexpand\endinput %
120 Y%

121 \XINT_setcatcodes

122 }%



TOC, | xintkernel |, xinttools, xintcore, xint, xintbinhex, xintgcd, xintfrac, xintseries, xintcfrac, xintexpr, indices

2.2 Package identification

Inspired from HEIko OBERDIEK'S packages. Modified in 1.09b to allow re-use in the other modules.
Also I assume now that if \ProvidesPackage exists it then does define \verG@<pkgname>.sty, code
of HO for some reason escaping me (compatibility with LaTeX 2.09 or other things ??7) seems to set
extra precautions.

1.09c uses e-TgX \ifdefined.

123 \ifdefined\ProvidesPackage
124 \1et\XINT_providespackage\relax

125 \else

126 \def\XINT_providespackage #1#2[#3]1%

127 {\immediate\write-1{Package: #2 #3}%

128 \expandafter\xdef\csname ver@#2.sty\endcsname{#33}}%
129 \ fi

130 \XINT_providespackage
131 \ProvidesPackage {xintkernel}¥%
132 [2018/06/17 1.3c Paraphernalia for the xint packages (JFB)1%

2.3 Constants

133 \chardef\xint_c_ 0

134 \chardef\xint_c_i 1

135 \chardef\xint_c_ii 2

136 \chardef\xint_c_iii 3

137 \chardef\xint_c_iv 4

138 \chardef\xint_c_v 5

139 \chardef\xint_c_vi 6

140 \chardef\xint_c_vii 7

141 \chardef\xint_c_viii 8

142 \chardef\xint_c_ix 9

143 \chardef\xint_c_x 10

144 \chardef\xint_c_xii 12

145 \chardef\xint_c_xiv 14

146 \chardef\xint_c_xvi 16

147 \chardef\xint_c_xviii 18

148 \chardef\xint_c_xxii 22

149 \chardef\xint_c_iiAv 32

150 \chardef\xint_c_iiArvi 64

151 \chardef\xint_c_iiAvii 128
152 \mathchardef\xint_c_iiAviii 256
153 \mathchardef\xint_c_iirxii 4096
154 \mathchardef\xint_c_xAiv 10000

2.4 (WIP) \xint_texuniformdeviate and needed counts

155 \ifdefined\pdfuniformdeviate \let\xint_texuniformdeviate\pdfuniformdeviate\fi
156 \ifdefined\uniformdeviate \let\xint_texuniformdeviate\uniformdeviate \fi
157 \ifx\xint_texuniformdeviate\relax\let\xint_texuniformdeviate\xint_undefined\fi
158 \ifdefined\xint_texuniformdeviate

159 \csname newcount\endcsname\xint_c_jiiAxiv

160 \xint_c_iiAxiv 16384 % "4000, 2=x*14

161 \csname newcount\endcsname\xint_c_iirxxi

162 \xint_c_iiAxxi 2097152 % "200000, 2*x21

163 \fi
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2.5 Token management utilities

1.3b. \xint_gobandstop_... macros because this is handy for \xintRandomDigits.
164 \def\XINT_tmpa { }%

165 \1fx\XINT_tmpa\space\else

166 \immediate\write-1{Package xintkernel Warning: ATTENTION!}%

167 \immediate\write-1{\string\space\XINT_tmpa macro does not have its normal

168 meaning. }%

169 \immediate\write-1{\XINT_tmpa\XINT_tmpa\XINT_tmpa\XINT_tmpa
170 All kinds of catastrophes will ensue!!!!3}%
171 \fi

172 \def\XINT_tmpb {3}%
173 \1fx\XINT_tmpb\empty\else
174 \immediate\write-1{Package xintkernel Warning: ATTENTION!}%

175 \immediate\write-1{\string\empty\XINT_tmpa macro does not have its normal
176 meaning.}%

177 \immediate\write-1{\XINT_tmpa\XINT_tmpa\XINT_tmpa\XINT_tmpa

178 All kinds of catastrophes will ensue!!!!}%

179 \fi

180 \1et\XINT_tmpa\relax \let\XINT_tmpb\relax

181 \ifdefined\space\else\def\space { }\fi

182 \ifdefined\empty\else\def\empty {}\fi

183 \let\xint_gobble_\empty

184 \long\def\xint_gobble_i #1{}%

185 \long\def\xint_gobble_ii  #1#2{}%

186 \long\def\xint_gobble_iii #1#2#3{}%

187 \long\def\xint_gobble_iv  #1#2#3#4{}%

188 \long\def\xint_gobble_v #1#2#3#4#5{}%

189 \long\def\xint_gobble_vi  #1#2#3#4#5#6{}%

190 \long\def\xint_gobble_vii #1#2#3#4#5#6#7{}%

191 \long\def\xint_gobble_viii #1#2#3#4#5#6#7#8{3}%

192 \let\xint_gob_andstop_\space

193 \long\def\xint_gob_andstop_i #1{ 1%

194 \long\def\xint_gob_andstop_ii  #1#2{ }%

195 \long\def\xint_gob_andstop_iii #1#2#3{ }%

196 \long\def\xint_gob_andstop_iv  #1#2#3#4{ 1%

197 \long\def\xint_gob_andstop_v #1#2#3#4#5{ 1%

198 \long\def\xint_gob_andstop_vi #1#2#3#4#5#6{ 1%
199 \long\def\xint_gob_andstop_vii #1#2#3#4#5#6#7{ }%
200 \long\def\xint_gob_andstop_viii #1#2#3#4#5#6#7#8{ }%
201 \long\def\xint_firstofone #1{#1}%

202 \long\def\xint_firstoftwo #1#2{#1}%

203 \long\def\xint_secondoftwo #1#2{#2}%

204 \let\xint_gobble_thenstop\xint_gob_andstop_i

205 \long\def\xint_firstofone_thenstop #1{ #13}%

206 \long\def\xint_firstoftwo_thenstop #1#2{ #1}%

207 \long\def\xint_secondoftwo_thenstop #1#2{ #21}%

208 \long\def\xint_exchangetwo_keepbraces #1#2{{#2}{#1}}%

2.6 “gob til” macros and UD style fork

209 \long\def\xint_gob_til_R #I1\R {}%
210 \long\def\xint_gob_til_W #1\W {}%
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211 \long\def\xint_gob_til_Z #1\Z {}%

212 \long\def\xint_gob_til_zero #10{3}%

213 \long\def\xint_gob_til_one #11{}%

214 \long\def\xint_gob_til_zeros_iii #1000{}%

215 \long\def\xint_gob_til_zeros_iv #10000{3}%

216 \long\def\xint_gob_til_eightzeroes #100000000{}%
217 \long\def\xint_gob_til_dot #1.{}%

218 \long\def\xint_gob_til_G #1G{}%

219 \long\def\xint_gob_til_minus #1-{}%

220 \long\def\xint_UDzerominusfork #10-#2#3\krof {#2}%

221 \long\def\xint_UDzerofork #10#2#3\krof {#21}%
222 \long\def\xint_UDsignfork #1-#2#3\krof {#2}%
223 \long\def\xint_UDwfork #1\W#2#3\krof {#2}%
224 \long\def\xint_UDXINTWfork #I\XINT_W#2#3\krof {#23}%
225 \long\def\xint_UDzerosfork #100#2#3\krof {#21%
226 \long\def\xint_UDonezerofork  #110#2#3\krof {#2}%
227 \long\def\xint_UDsignsfork #1--#2#3\krof {#2}%

228 \let\xint:\char

229 \long\def\xint_gob_til_xint:#1\xint:{}%
230 \def\xint_bracedstopper{\xint:}%

231 \long\def\xint_gob_til_exclam #1!{}%
232 \long\def\xint_gob_til_sc #1;{}%

2.7 \xint_afterfi
233 \long\def\xint_afterfi #1#2\fi {\fi #1}%

2.8 \xint_bye, \xint_Bye

1.09. \xint_bye
1.2i. \xint_Bye for \xintDSRr and \xintRound. Also \xint_bye_thenstop.
234 \long\def\xint_bye #1\xint_bye {}%

235 \long\def\xint_Bye #1\xint_bye {3}%
236 \long\def\xint_bye_thenstop #1l\xint_bye { }%

2.9 \xintdothis, \xintorthat

1.1.

1.2. names without underscores.
To be used this way:
\if..\xint_dothis{..}\fi
\if..\xint_dothis{..}\fi
\if..\xint_dothis{..}\fi
...more such...
\xint_orthat{...}

Ancient testing indicated it is more efficient to list first the more improbable clauses.

237 \long\def\xint_dothis #1#2\xint_orthat #3{\fi #1}% 1.1
238 \let\xint_orthat \xint_firstofone

239 \long\def\xintdothis #1l#2\xintorthat #3{\fi #1}%

240 \let\xintorthat \xint_firstofone

10
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2.10 \xint_zapspaces

1.1.

This little utility zaps leading, intermediate, trailing, spaces in completely expanding con-
text (\edef, \csname...\endcsname).

Usage: \xint_zapspaces foo<space>\xint_gobble_i

Will remove some brace pairs (but not spaces inside them). By the way the \zap@spaces of LaTeX2e
handles unexpectedly things such as

\zap@spaces 1 {22} 3 4 \@empty
(spaces are not all removed). This does not happen with \xint_zapspaces.

Explanation: if there are leading spaces, then the first #1 will be empty, and the first #2 being
undelimited will be stripped from all the remaining leading spaces, if there was more than one to
start with. Of course brace-stripping may occur. And this iterates: each time a #2 is removed,
either we then have spaces and next #1 will be empty, or we have no spaces and #1 will end at the
first space. Ultimately #2 will be \xint_gobble_i.

This is not really robust as it may switch the expansion order of macros, and the \xint_zapspac)
es token might end up being fetched up by a macro. But it is enough for our purposes, for example:
\the\numexpr\xint_zapspaces 1 2 \xint_gobble_i\relax

expands to 12, not to 12\relax.

1.2e. \xint_zapspaces_o. Expansion of #1 should not gobble a space!
1.2i. made \long.

241 \long\def\xint_zapspaces #1 #2{#1#2\xint_zapspaces }% 1.1
242 \long\def\xint_zapspaces_o #1l{\expandafter\xint_zapspaces#l \xint_gobble_i}%

2.11 \odef, \oodef, \fdef

May be prefixed with \global. No parameter text.

243 \def\xintodef #1{\expandafter\def\expandafter#l\expandafter }%

244 \def\xintoodef #1{\expandafter\expandafter\expandafter\def

245 \expandafter\expandafter\expandafter#1%

246 \expandafter\expandafter\expandafter }%

247 \def\xintfdef #1#2%

248 {\expandafter\def\expandafter#1\expandafter{\romannumeral " &&@#23}3}%
249 \ifdefined\odef\else\let\odef\xintodef\fi

250 \ifdefined\oodef\else\let\oodef\xintoodef\fi

251 \ifdefined\fdef\else\let\fdef\xintfdef\fi

2.12 \xintReverseOrder

1.0. does not expand its argument. The whole of xint codebase now contains only two calls to \XINT)
_rord_main (in xintgcd).
Attention: removes brace pairs (and swallows spaces).
For digit tokens a faster reverse macro is provided by (1.2) \xintReverseDigits in xint.
For comma separated items, 1.2g has \xintCSVReverse in xinttools.

252 \def\xintReverseOrder {\romannumeral®\xintreverseorder }%
253 \long\def\xintreverseorder #1%

254 {%

255 \XINT_rord_main {}#1%

256 \xint:

257 \xint_bye\xint_bye\xint_bye\xint_bye
258 \xint_bye\xint_bye\xint_bye\xint_bye
259 \xint:
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260 }%

261 \long\def\XINT_rord_main #1#2#3#4#5#6#7#8#9%
262 {%

263 \xint_bye #9\XINT_rord_cleanup\xint_bye
264 \XINT_rord_main {#9#8#7#6#5#4#3#2#1}%
265 }%

266 \def\XINT_rord_cleanup #1{%

267 \long\def\XINT_rord_cleanup\xint_bye\XINT_rord_main ##1l##2\xint:
268 {%

269 \expandafter#1\xint_gob_til_xint: ##1%
270 }}\XINT_rord_cleanup { }%

2.13 \xintLength

1.0. does not expand its argument. See \xintNthE1t{0} from xinttools which f-expands its argument.
1.2g. added \xintCSVLength to xinttools.
1.2i. rewrote this venerable macro. New code about 40% faster across all lengths.

271 \def\xintLength {\romannumeral®\xintlength }%
272 \def\xintlength #1{\long\def\xintlength ##1%

273 {%

274 \expandafter#1\the\numexpr\XINT_length_loop

275 ##1\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:

276 \xint_c_viii\xint_c_vii\xint_c_vi\xint_c_v

277 \xint_c_iv\xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye
278 \relax

279 }}\xintlength{ }%
280 \long\def\XINT_length_loop #1#2#3#4#5#6#7#8#9%

281 {%

282 \xint_gob_til_xint: #9\XINT_length_finish_a\xint:
283 \xint_c_ix+\XINT_length_loop

284 }%

285 \def\XINT_length_finish_a\xint:\xint_c_ix+\XINT_length_loop
286 H#L#2#I#HAHSHOHTH#B#9%

287 {%

288 #9\xint_bye

289 }%

2.14 \xintLastItem

1.2i (2016/12/10). Output empty if input empty. One level of braces removed in output. Does not
expand its argument.

290 \def\xintLastItem {\romannumeral®@\xintlastitem }%

201 \long\def\xintlastitem #1%

292 {%

293 \XINT_last_loop {}.#1%

204 {\xint:\XINT_last_loop_enda}{\xint:\XINT_last_loop_endb}%

205 {\xint:\XINT_last_loop_endc}{\xint:\XINT_last_loop_endd}%

206 {\xint:\XINT_last_loop_ende}{\xint:\XINT_last_loop_endf}%

207 {\xint:\XINT_last_loop_endg}{\xint:\XINT_last_loop_endh}\xint_bye
208 }%

209 \long\def\XINT_last_loop #1.#2#3#4#5#6#7#8#9%
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300 {%

301 \xint_gob_til_xint: #9%

302 {#83{#73 {#6} {#5}{#4} {#3}{#2} {#1}\xint:

303 \XINT_last_loop {#9}.%

304 1%

305 \long\def\XINT_last_loop_enda #1#2\xint_bye{ #1}%

306 \long\def\XINT_last_loop_endb #1#2#3\xint_bye{ #23}%

307 \long\def\XINT_last_loop_endc #1#2#3#4\xint_bye{ #33}%

308 \long\def\XINT_last_loop_endd #1#2#3#4#5\xint_bye{ #41}%

309 \long\def\XINT_last_loop_ende #1#2#3#4#5#6\xint_bye{ #5}%

310 \long\def\XINT_last_loop_endf #1#2#3#4#5#6#7\xint_bye{ #63}%
311 \long\def\XINT_last_loop_endg #1#2#3#4#5#6#7#8\xint_bye{ #71}%
312 \long\def\XINT_last_loop_endh #1#2#3#4#5#6#7#8#9\xint_bye{ #83}%

2.15 \xintLengthUpTo

1.2i. for use by \xintKeep and \xintTrim (xinttools). The argument N **must be non-negative**.
\xintLengthUpTo{N}{List} produces -0 if length(List)>N, else it returns N-length(List). Hence

subtracting it from N always computes min(N,length(List)).

1.2j. changed ending and interface to core loop.

313 \def\xintLengthUpTo {\romannumeral@\xintlengthupto}%
314 \long\def\xintlengthupto #1#2%

315 {%

316 \expandafter\XINT_lengthupto_loop

317 \the\numexpr#1.#2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:
318 \xint_c_vii\xint_c_vi\xint_c_v\xint_c_iv

319 \xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye.%
320 }%

321 \def\XINT_lengthupto_loop_a #1%

322 {%

323 \xint_UDsignfork

324 #1\XINT_lengthupto_gt

325 -\XINT_lengthupto_loop

326 \krof #1%

327 }%

328 \long\def\XINT_lengthupto_gt #1\xint_bye.{-0}%
329 \long\def\XINT_lengthupto_loop #1.#2#3#4#5#6#7#8#9%

330 {%

331 \xint_gob_til_xint: #9\XINT_lengthupto_finish_a\xint:%

332 \expandafter\XINT_lengthupto_loop_a\the\numexpr #1l-\xint_c_viii.%
333 1%

334 \def\XINT_lengthupto_finish_a\xint:\expandafter\XINT_lengthupto_loop_a
335 \the\numexpr #1-\xint_c_viii.#2#3#4#5#6#7#8#9%

336 {%

337 \expandafter\XINT_lengthupto_finish_b\the\numexpr #1-#9\xint_bye
338 }%

339 \def\XINT_lengthupto_finish b #1#2.%

340 {%

341 \xint_UDsignfork
342 #1{-01%

343 -{ #1#23}%

344 \krof
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345 1%

2.16 \xintreplicate

1.2i.

This is cloned from LaTeX3's \prg_replicate:nn, see Joseph's post at

http://tex.stackexchange.com/questions/16189/repeat-command-n-times
I posted there an alternative not using the chained \csname's but it is abit less efficient (except
perhaps for thousands of repetitions). The code in Joseph's post does abs(#1) replications when
input #1 is negative and then activates an error triggering macro; here we simply do nothing when
#1 is negative.
Usage: \romannumeral\xintreplicate{N}{stuff}
When N is already explicit digits (even N=0, but non-negative) one can call the macro as
\romannumeral \XINT_rep N\endcsname {foo}

to skip the \numexpr.

346 \def\xintreplicate#1%
347 {\expandafter\XINT_replicate\the\numexpr#1\endcsname}%
348 \def\XINT_replicate #1{\xint_UDsignfork

349 #1\XINT_rep_neg
350 -\XINT_rep
351 \krof #1}%

352 \long\def\XINT_rep_neg #1\endcsname #2{\xint_c_}%

353 \def\XINT_rep #1{\csname XINT_rep_£f#I1\XINT_rep_al}%
354 \def\XINT_rep_a #1{\csname XINT_rep_#I1\XINT_ rep_al}%
355 \def\XINT_rep_\XINT_rep_a{\endcsname}%

356 \long\expandafter\def\csname XINT_rep_0\endcsname #1%
357 {\endcsname{#1#1#1#1#1#1#1#1#1#1}}%

358 \long\expandafter\def\csname XINT_rep_1\endcsname #1%
359 {\endcsname{#1#1#1#1#1#1#1#1#1#1}#1}%

360 \long\expandafter\def\csname XINT_rep_2\endcsname #1%
361 {\endcsname{#1#1#1#1#1#1#1#1#1#1}#1#1}%

362 \long\expandafter\def\csname XINT_rep_3\endcsname #1%
363 {\endcsname{#1#1#1#1#1#1#1#1#1#1}#1#1#1}1%

364 \long\expandafter\def\csname XINT_rep_4\endcsname #1%
365 {\endcsname{#1#1#1#1#1#1#1#1#1#1}#1#1#1#13}%

366 \long\expandafter\def\csname XINT_rep_5\endcsname #1%
367 {\endcsname{#1#1#1#1#1# 1#1#1#1# 1 #1#1#1#1#1}%

368 \long\expandafter\def\csname XINT_rep_6\endcsname #1%
369 {\endcsname {#1#1#1#1# 1#1# 1# 1#1# 13 #1#1#1#1#1#13%
370 \long\expandafter\def\csname XINT_rep_7\endcsname #1%
371 {\endcsname{#1#1#1#1#1#1#1#1# 1#1}#1#1#1#1#1#1#1}%
372 \long\expandafter\def\csname XINT_rep_8\endcsname #1%
373 {\endcsname {#1#1#1#1#1#1#1#1#1# 1 #1#1#1#1#1#1#1#11%
374 \long\expandafter\def\csname XINT_rep_9\endcsname #1%
375 {\endcsname{#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1}%
376 \long\expandafter\def\csname XINT_rep_f0\endcsname #1%
377 {\xint_c_}%

378 \long\expandafter\def\csname XINT_rep_fl\endcsname #1%
379 {\xint_c_ #1}%

380 \long\expandafter\def\csname XINT_rep_f2\endcsname #1%
381 {\xint_c_ #1#13}%

382 \long\expandafter\def\csname XINT_rep_f3\endcsname #1%
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383 {\xint_c_ #1#1#1}%

384 \long\expandafter\def\csname XINT_rep_f4\endcsname #1%
385 {\xint_c_ #1#1#1#1}%

386 \long\expandafter\def\csname XINT_rep_f5\endcsname #1%
387 {\xint_c_ #1#1#1#1#1}%

388 \long\expandafter\def\csname XINT_rep_f6\endcsname #1%
389 {\xint_c_ #1#1#1#1#1#1}%

390 \long\expandafter\def\csname XINT_rep_£f7\endcsname #1%
391 {\xint_c_ #1#1#1#1#1#1#1}%

392 \long\expandafter\def\csname XINT_rep_f8\endcsname #1%
393 {\xint_c_ #1#1#1#1#1#1#1#13%

394 \long\expandafter\def\csname XINT_rep_f9\endcsname #1%
395 {\xint_c_ #1#1#1#1#1#1#1#1#1}1%

2.17 \xintgobble

1.2i.
I hesitated about allowing as many as 946-1=531440 tokens to gobble, but 945-1=59058 is too low
for playing with long decimal expansions.
Usage: \romannumeral\xintgobble{N}...

306 \def\xintgobble #1%

397 {\csname xint_c_\expandafter\XINT_gobble_a\the\numexpr#1l.0}%

308 \def\XINT_gobble #1.{\csname xint_c_\XINT_gobble_a #1.0}%

399 \def\XINT_gobble_a #1{\xint_gob_til_zero#1\XINT_gobble_dO®\XINT_gobble_b#13}%
400 \def\XINT_gobble_b #1.#2%

401  {\expandafter\XINT_gobble_c

402 \the\numexpr (#1+\xint_c_v)/\xint_c_ix-\xint_c_i\expandafter.%

403 \the\numexpr #2+\xint_c_i.#1.}%

404 \def\XINT_gobble_c #1.#2.#3.%

405 {\csname XINT_g#2\the\numexpr#3-\xint_c_ix*#1\relax\XINT_gobble_a #1.#23}%
406 \def\XINT_gobble_dO®\XINT_gobble_b0.#1{\endcsname}%

407 \expandafter\let\csname XINT_glO®\endcsname\endcsname

408 \long\expandafter\def\csname XINT_gll\endcsname#1{\endcsname}%

409 \long\expandafter\def\csname XINT_gl2\endcsname#1#2{\endcsname}%

410 \long\expandafter\def\csname XINT_gl3\endcsname#1#2#3{\endcsname}%

411 \long\expandafter\def\csname XINT_gl4\endcsname#1#2#3#4{\endcsname}%

412 \1long\expandafter\def\csname XINT_gl5\endcsname#1#2#3#4#5{\endcsname}%

413 \long\expandafter\def\csname XINT_gl6\endcsname#1#2#3#4#5#6{\endcsname}%
414 \long\expandafter\def\csname XINT_gl7\endcsname#1#2#3#4#5#6#7{\endcsname}%
415 \long\expandafter\def\csname XINT_gl8\endcsname#1#2#3#4#5#6#7#8{\endcsname}%
416 \expandafter\let\csname XINT_g20\endcsname\endcsname

417 \long\expandafter\def\csname XINT_g21\endcsname #1#2#3#A#5#6#7#8#9%

418 {\endcsname}%

419 \long\expandafter\edef\csname XINT_g22\endcsname #1#2#3#4#5#6#7#8#9%

420 {\expandafter\noexpand\csname XINT_g21\endcsname}%

421 \long\expandafter\edef\csname XINT_g23\endcsname #1#2#3#4#5#6#7#8#9%

422 {\expandafter\noexpand\csname XINT_g22\endcsname}%

423 \long\expandafter\edef\csname XINT_g24\endcsname #1#2#3#4#5#6#7#8#9%

424 {\expandafter\noexpand\csname XINT_g23\endcsname}%

425 \long\expandafter\edef\csname XINT_g25\endcsname #1#2#3#4#5#6#7#8#9%

426 {\expandafter\noexpand\csname XINT_g24\endcsname}%

427 \long\expandafter\edef\csname XINT_g26\endcsname #1#2#3#4#5#6#7#8#9%
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428 {\expandafter\noexpand\csname XINT_g25\endcsname}%

429 \long\expandafter\edef\csname XINT_g27\endcsname #1#2#3#4#5#6#7#8#9%

430 {\expandafter\noexpand\csname XINT_g26\endcsname}%

431 \long\expandafter\edef\csname XINT_g28\endcsname #1#2#3#4#5#6#7#8#9%

432 {\expandafter\noexpand\csname XINT_g27\endcsname}%
433 \expandafter\let\csname XINT_g30\endcsname\endcsname

434 \long\expandafter\edef\csname XINT_g31\endcsname #1#2#3#4#5#6#7#8#9%

435 {\expandafter\noexpand\csname XINT_g28\endcsname}%

436 \long\expandafter\edef\csname XINT_g32\endcsname #1#2#3#4#5#6#7#8#9%

437 {\noexpand\csname XINT_g31l\expandafter\noexpand\csname

XINT_g28\endcsname}%

438 \long\expandafter\edef\csname XINT_g33\endcsname #1#2#3#4#5#6#7#8#9%

439 {\noexpand\csname XINT_g32\expandafter\noexpand\csname

XINT_g28\endcsname}%

440 \long\expandafter\edef\csname XINT_g34\endcsname #1#2#3#4#5#6#7#8#9%

441 {\noexpand\csname XINT_g33\expandafter\noexpand\csname

XINT_g28\endcsname}%

442 \1long\expandafter\edef\csname XINT_g35\endcsname #1#2#3#4#5#6#7#8#9%

443 {\noexpand\csname XINT_g34\expandafter\noexpand\csname

XINT_g28\endcsname}%

444 \long\expandafter\edef\csname XINT_g36\endcsname #1#2#3#4#5#6#7#8#9%

445 {\noexpand\csname XINT_g35\expandafter\noexpand\csname

XINT_g28\endcsname}%

446 \long\expandafter\edef\csname XINT_g37\endcsname #1#2#3#4#5#6#7#8#9%

447 {\noexpand\csname XINT_g36\expandafter\noexpand\csname

XINT_g28\endcsname}%

448 \long\expandafter\edef\csname XINT_g38\endcsname #1#2#3#4#5#6#7#8#9%

449 {\noexpand\csname XINT_g37\expandafter\noexpand\csname
450 \expandafter\let\csname XINT_g40\endcsname\endcsname
451 \expandafter\edef\csname XINT_g41\endcsname

452 {\noexpand\csname XINT_g38\expandafter\noexpand\csname
453 \expandafter\edef\csname XINT_g42\endcsname

454 {\noexpand\csname XINT_g41\expandafter\noexpand\csname
455 \expandafter\edef\csname XINT_g43\endcsname

456 {\noexpand\csname XINT_g42\expandafter\noexpand\csname
457 \expandafter\edef\csname XINT_g44\endcsname

458 {\noexpand\csname XINT_g43\expandafter\noexpand\csname
459 \expandafter\edef\csname XINT_g45\endcsname

460 {\noexpand\csname XINT_g44\expandafter\noexpand\csname
461 \expandafter\edef\csname XINT_g46\endcsname

462 {\noexpand\csname XINT_g45\expandafter\noexpand\csname
463 \expandafter\edef\csname XINT_g47\endcsname

464 {\noexpand\csname XINT_g46\expandafter\noexpand\csname
465 \expandafter\edef\csname XINT_g48\endcsname

466 {\noexpand\csname XINT_g47\expandafter\noexpand\csname
467 \expandafter\let\csname XINT_g50\endcsname\endcsname
468 \expandafter\edef\csname XINT_g51\endcsname

469 {\noexpand\csname XINT_g48\expandafter\noexpand\csname
470 \expandafter\edef\csname XINT_g52\endcsname

471 {\noexpand\csname XINT_g51\expandafter\noexpand\csname
472 \expandafter\edef\csname XINT_g53\endcsname

473 {\noexpand\csname XINT_g52\expandafter\noexpand\csname
474 \expandafter\edef\csname XINT_g54\endcsname

475 {\noexpand\csname XINT_g53\expandafter\noexpand\csname
476 \expandafter\edef\csname XINT_g55\endcsname

477 {\noexpand\csname XINT_g54\expandafter\noexpand\csname
478 \expandafter\edef\csname XINT_g56\endcsname

479 {\noexpand\csname XINT_g55\expandafter\noexpand\csname
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480 \expandafter\edef\csname XINT_g57\endcsname

481 {\noexpand\csname XINT_g56\expandafter\noexpand\csname XINT_g51\endcsname}%
482 \expandafter\edef\csname XINT_g58\endcsname

483 {\noexpand\csname XINT_g57\expandafter\noexpand\csname XINT_g51\endcsname}%
484 \expandafter\let\csname XINT_g60\endcsname\endcsname

485 \expandafter\edef\csname XINT_g61\endcsname

486 {\noexpand\csname XINT_g58\expandafter\noexpand\csname XINT_g51\endcsname}%
487 \expandafter\edef\csname XINT_g62\endcsname

488 {\noexpand\csname XINT_g6l\expandafter\noexpand\csname XINT_g6l\endcsname}%
489 \expandafter\edef\csname XINT_g63\endcsname

490 {\noexpand\csname XINT_g62\expandafter\noexpand\csname XINT_g61\endcsname}%
491 \expandafter\edef\csname XINT_g64\endcsname

492 {\noexpand\csname XINT_g63\expandafter\noexpand\csname XINT_g61\endcsname}%
493 \expandafter\edef\csname XINT_g65\endcsname

494 {\noexpand\csname XINT_g64\expandafter\noexpand\csname XINT_g6l\endcsname}%
495 \expandafter\edef\csname XINT_g66\endcsname

496 {\noexpand\csname XINT_g65\expandafter\noexpand\csname XINT_g61\endcsname}%
497 \expandafter\edef\csname XINT_g67\endcsname

498 {\noexpand\csname XINT_g66\expandafter\noexpand\csname XINT_g61\endcsname}%
499 \expandafter\edef\csname XINT_g68\endcsname

500 {\noexpand\csname XINT_g67\expandafter\noexpand\csname XINT_g6l\endcsname}%

2.18 (WIP) \xintUniformDeviate

1.3b. See user manual for related information.

501 \ifdefined\xint_texuniformdeviate

502 \expandafter\xint_firstoftwo

503 \else\expandafter\xint_secondoftwo

504 \fi

505 {%

506 \def\xintUniformDeviate#1%

507 {\the\numexpr\expandafter\XINT_uniformdeviate_sgnfork\the\numexpr#l\xint:3}%
508 \def\XINT_uniformdeviate_sgnfork#1%

509 {%

510 \1f-#1\XINT_uniformdeviate_neg\fi \XINT_uniformdeviate{}#1%

511  }%

512 \def\XINT_uniformdeviate_neg\fi\XINT uniformdeviate#1-%

513 {%

514 \fi-\numexpr\XINT_uniformdeviate\relax

515 1%

516 \def\XINT_uniformdeviate#l#2\xint:

517  {%(

518 \expandafter\XINT_uniformdeviate_a\the\numexpr%

519 -\xint_texuniformdeviate\xint_c_iiAvii%

520 -\xint_c_iiArvii*\xint_texuniformdeviate\xint_c_iiAvii%
521 -\xint_c_iiArxiv*\xint_texuniformdeviate\xint_c_iiAvii%
522 -\xint_c_iiArxxi*\xint_texuniformdeviate\xint_c_iiAvii%
523 +\xint_texuniformdeviate#2\xint:/#2)*#2\xint:+#2\fi\relax#1%
524  }%

525 \def\XINT_uniformdeviate_a #l\xint:

526 {%

527 \expandafter\XINT_uniformdeviate_b\the\numexpr#1-(#1%
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528 1%

529 \def\XINT_uniformdeviate_b#l#2\xint: {#1#2\if-#1}%
530 }%

531 {%

532 \def\xintUniformDeviate#1%

533  {%

534 \'the\numexpr

535 \XINT_expandableerror{No uniformdeviate at engine level, returning 0.}%
536 O\relax

537 1%

538 }%

2.19 \xintMessage, \ifxintverbose

1.2c. for use by \xintdefvar and \xintdeffunc of xintexpr.

1.2e. uses \writel28 rather than \writel6 for compatibility with future extended range of output
streams, in LuaTeX in particular.

539 \def\xintMessage #1#2#3{%

540 \immediate\writel28{Package #1 #2: (on line \the\inputlineno)}%
541 \immediate\writel28{\space\space\space\space#3}%
542 }%

543 \newif\ifxintverbose

2.20 \ifxintglobaldefs, \XINT_global

1.3c.

544 \newif\ifxintglobaldefs
545 \def\XINT_global{\ifxintglobaldefs\global\fi}%

2.21 (WIP) Expandable error message

1.21. but really belongs to next major release beyond 1.3.
This is copied over from 13kernel code. I am using \ ! / control sequence though, which must be
left undefined. \xintError: would be 6 letters more already.

546 \def\XINT_expandableerror #1#2{%
547 \def\XINT_expandableerror ##1{%

548 \expandafter\expandafter\expandafter

549 \XINT_expandableerror_continue\xint_firstofone{#2#1##1#1}}%
550 \def\XINT_expandableerror_continue ##1#1##2#1{##13}%

551 }%

552 \begingroup\lccode $ 32 \catcode / 11 \catcode'! 11 \catcode32 11 % §

553 \lowercase{\endgroup\XINT_expandableerror$\ ! /\let\ ! /\xint_undefined}% $

554 \XINT_restorecatcodes_endinput%
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3 Package implementation

.1 Catcodes, &-TEX and reload detection . . 19 skiptonext, \xintiloopskipandredo . . 35
.2 Package identification . . . . 20 | .21 \XINT_xflet. . .. .. .. ... ... 36
.3 \xintgodef, \xintgoodef, \x1ntgfdef .20 .22 \xintApplyInline . . . . . . . . . . . 37
.4 \xintRevWithBraces . . . . . . . . . . 20 .23 \xintFor, \xintFor¥, \xintBreakFor,
.5 \xintZapFirstSpaces . . . . . . . . . 21 \xintBreakForAndDo . . . . . 37
.6 \xintZaplLastSpaces . . . . . . . . .. 22 .24 \XINT_forever, \xintintegers, \x1ntd1—
.7 \xintZapSpaces . . . . . . . . . . .. 23 mensions, \xintrationals . . . . . 40
.8 \xintZapSpacesB . . . . . .23 .25 \xintForpair, \xintForthree, \x1ntFor—
.9 \xintCSVtoList, \x1ntCSVtoL15tNon— four . . . . 42
Stripped . . . . . . . ... ... .. 23 .26 \xintAssign, \x1ntA551gnArray,\x1nt—
.10 \xintListWithSep . . . . . . . . . . . 25 DigitsOf . . . . . . . . . . ... .. 43
.11 \xintNthElt. . . . . . . . . . . ... 26 .27 \xintExpandArgs . . . .. . . .. 46
.12 \xintKeep . . . . . . . . . ... ... 27| .28 CSV (non user docurnented) variants of
.13 \xintKeepUnbraced . . . . . . . . . . 28 Length, Keep, Trim, NthElt, Reverse . . 46
.14 \xintTrim . . . . . . ... ... .29 .28.1 \xintLength:f:csv . . . . . . . . . . . A7
.15 \x1ntTr1mUnbraced ) | .28.2 \xintLengthUpTo:f:csv . . . . . . . . . A7
.16 \xintApply . . . . . . . . ... ... 32 .28.3 \xintKeep:f:csv . . . . . . . . . . . . 48
.17 \xintApplyUnbraced . . . . . . . . .. 32 .28.4 \xintTrim:f:csv . . . . . . . . . . . . B0
.18 \xintSeq . . . . . 33 .28.5 \x%ntNthElth:f:csv. .. . . .. ... b2
.19 \xintloop, \x1ntbreakloop \x1ntbreak— -28.6 \x%ntRéverse:f:csv o IR
loopanddo, \xintloopskiptonext . . . 35 -28.7 \xintFirstltem:ficsv . . . . .. ... 53
I ' L . . .28.8 \xintLastItem:f:csv . . . . .. . b3
.20 \xintiloop, \xintiloopindex, \xint- .28.9 Public names for the undocumented CSV macros:
bracediloopindex, \xintouteriloopindex, \xintCSVLength, \xintCSVKeep, \xintCSVTrim
\xintbracedouteriloopindex, \xint