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This is 1.2e of 2015/11/22.

e Release 1.2 of 2015/10/10 has entirely rewritten the core arithmetic routines in xintcore.
Many macros benefit indirectly from the faster core routines. The new model is yet to be ex-
tended to other portions of the code: for example the routines of xintbinhex could be made
faster for very big inputs if they adopted some of the style used now for the basic arithmetic
routines.

The parser of xintexpr is also faster at gathering digits and does not have a limit at 5000
digits per number anymore.

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.

xinttools is not loaded anymore by xint, nor by xintfrac. It is loaded by xintexpr.

Large portions of the code 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.
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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.

First appeared as a separate package with release 1.1.

1.1 Catcodes, &-TgX 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.

Starting with version 1.06 of the package, also " must be catcode-protected, because we replace
everywhere in the code the twice-expansion done with \expandafter by the systematic use of \roman)
numeral-"0.

Starting with version 1.06b I decide that I suffer from an indigestion of @ signs, so I replace
them all with underscores _, a la EX3.

Release 1.09b is more economical: some macros are defined already in xint.sty (now in xintkernel)
.sty) and re-used in other modules. All catcode changes have been unified and \XINT_storecatcodes
will be used by each module to redefine \XINT_restorecatcodes_endinput in case catcodes have
changed in-between the loading of xint.sty (now xintkernel.sty) and the module (not very prob-
able but...).

1 \begingroup\catcode6l\catcode48\catcode32=10\relax%

2 \catcodel3=5 % MM

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

25 \ifx\csname XINTsetupcatcodes\endcsname\relax
26 \else
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27 \y{xintkernel}{I was already loaded, aborting input}%
28 \def\z{\endgroup\endinput}%

20 \fi

30 \fi

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

1.2 corrects a long-standing somewhat subtle bug, of which the author became aware only on 15/09/2
13: earlier releases had \aftergroup\endinput above, rather than \def\z{\endgroup\endinput} and
the \ifx test. The \endinput token was indeed inserted after the \endgroup from \PrepareCatcodes,
but all material and in particular \XINT_setupcatcodes from the macro now called \PrepareCatcodes
was expanded before the \endinput had come into effect ! as a result the catcodes would be modified
in unwanted ways, in Plain TgX, if the source had for example \input xint.sty followed by \input 2
xintkernel.sty: the catcode changes would be done before the second input of xintkernel.sty had
been aborted. One didn't see the situation under EX (in normal circumstances), because a second
\usepackage{xintkernel} would not do any input of xintkernel.sty to start with.

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\catcode91l % [ -, xintfrac, xintseries, xintcfrac
49 \catcode36=\the\catcode36 % $ xintgcd only

50 \catcode94=\the\catcode94 % A

51 \catcode96=\the\catcode96 % °

52 \catcode47=\the\catcode4d7? % /

53 \catcode41=\the\catcode4l % )

54 \catcode4®=\the\catcode4®d % (

55 \catcode42=\the\catcoded42 % =

56 \catcode43=\the\catcode43 % +

57 \catcode62=\the\catcode62 % >

58 \catcode60=\the\catcode6®d % <

59 \catcode58=\the\catcode58 % :

60 \catcode46=\the\catcoded6 % .

61 \catcode45=\the\catcoded45 % -

62 \catcode44=\the\catcode44 % ,

63 \catcode35=\the\catcode35 % #

64 \catcode95=\the\catcode95 % _

65 \catcodel25=\the\catcodel25 % }

66 \catcodel23=\the\catcodel23 % {

67 \endlinechar=\the\endlinechar

68 \catcodel3=\the\catcodel3 % MM

69 \catcode32=\the\catcode32 %
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70 \catcode6l=\the\catcode6l\relax % =
71 Y%

72 \edef\XINT_restorecatcodes_endinput
73 {%

74 \XINT_restorecatcodes\noexpand\endinput %
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 \catcoded46=12 % .

89 \catcode58=11 % : LETTER

90 \catcode60=12 % <

91 \catcode62=12 % >

92 \catcode43=12 % +

93 \catcode42=12 %

94 \catcode40=12 % (

95 \catcode41=12 % )

96 \catcode47=12 % /

97 \catcode96=12 % °

98 \catcode94=11 % A LETTER

99 \catcode36=3 % $

100 \catcode91=12 % [

101 \catcode93=12 % ]

102 \catcode33=12 % !

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 Y%

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 1%
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121 \XINT_setcatcodes
122 }%

1.2 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 ??) seems to set
extra precautions.

1.09c uses e-TgX \ifdefined.

123 \ifdefined\ProvidesPackage
124 \1let\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{#3}3}%
129 \ fi

130 \XINT_providespackage
131 \ProvidesPackage {xintkernel}¥%
132 [2015/11/22 v1.2e Paraphernalia for the xint packages (jfB)1%

1.3 Constants

v1.2 decides to move them to xintkernel from xintcore and xint. The \count's are left in their
respective packages.

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_xiv 14

145 \chardef\xint_c_xvi 16

146 \chardef\xint_c_xviii 18

147 \chardef\xint_c_xxii 22

148 \chardef\xint_c_iiAv 32

149 \chardef\xint_c_iiAvi 64

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

1.4 Token management utilities

154 \def\XINT_tmpa { }%
155 \1fx\XINT_tmpa\space\else
156 \immediate\write-1{Package xintkernel Warning: ATTENTION!}%
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157 \immediate\write-1{\string\space\XINT_tmpa macro does not have its normal

158 meaning. }%

159 \immediate\write-1{\XINT_tmpa\XINT_tmpa\XINT_tmpa\XINT_tmpa
160 All kinds of catastrophes will ensue!!!!}%
161 \fi

162 \def\XINT_tmpb {}%
163 \1fx\XINT_tmpb\empty\else

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

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

167 \immediate\write-1{\XINT_tmpa\XINT_tmpa\XINT_tmpa\XINT_tmpa

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

169 \fi

170 \1et\XINT_tmpa\relax \let\XINT_tmpb\relax

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

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

173 \long\def\xint_gobble_ {3}%

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

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

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

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

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

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

180 \long\def\xint_gobble_vii #1#2#3#4#5#6#7{}%
181 \long\def\xint_gobble_viii #1#2#3#4#5#6#7#8{}%
182 \long\def\xint_firstofone #1{#1}%

183 \long\def\xint_firstoftwo #1#2{#13}%

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

185 \long\def\xint_firstofone_thenstop #1{ #13}%
186 \long\def\xint_firstoftwo_thenstop #1#2{ #1}%
187 \long\def\xint_secondoftwo_thenstop #1#2{ #2}%
188 \def\xint_minus_thenstop { -1%

189 \def\xint_exchangetwo_keepbraces #1#2{{#23{#133%

1.5 “gob til" macros and UD style fork

Some moved here from xintcore by release 1.2.

190 \long\def\xint_gob_til R #I1\R {}%

191 \long\def\xint_gob_til_W #1\W {}%

192 \long\def\xint_gob_til_Z #1\Z {}%

193 \def\xint_gob_til_zero #10{}%

194 \def\xint_gob_til_one #11{}%

195 \def\xint_gob_til_zeros_iii #1000{3}%

196 \def\xint_gob_til_zeros_iv #10000{1%

197 \def\xint_gob_til_eightzeroes #100000000{3}%
198 \def\xint_gob_til_exclam #1!{}% catcode 12 exclam
199 \def\xint_gob_til_dot #1.{}%

200 \def\xint_gob_til_G #1G{}%

201 \def\xint_gob_til_minus #1-{3}%

202 \def\xint_gob_til_relax #1l\relax {}%

203 \def\xint_UDzerominusfork #10-#2#3\krof {#2}%
204 \def\xint_UDzerofork #10#2#3\krof {#2}%
205 \def\xint_UDsignfork #1-#2#3\krof {#21}%
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206 \def\xint_UDwfork #1\W#2#3\krof {#2}%
207 \def\xint_UDXINTWfork #I\XINT_W#2#3\krof {#23}%
208 \def\xint_UDzerosfork #100#2#3\krof {#2}%
209 \def\xint_UDonezerofork  #110#2#3\krof {#23}%
210 \def\xint_UDsignsfork #1--#2#3\krof {#21}%

211 \let\xint_relax\relax
212 \def\xint_brelax {\xint_relax }%
213 \long\def\xint_gob_til_xint_relax #1l\xint_relax {}%

1.6 \xint_afterfi

214 \long\def\xint_afterfi #1#2\fi {\fi #13}%
1.7 \xint_bye

215 \long\def\xint_bye #1\xint_bye {}%

1.8 \xintdothis, \xintorthat

New with 1.1. Public names without underscores with 1.2. Used as \if..\xint_dothis{..}\fi
<multiple times> followed by \xint_orthat{...}. To be used with less probable things first.

216 \long\def\xint_dothis #1#2\xint_orthat #3{\fi #13}% v1.1
217 \let\xint_orthat \xint_firstofone

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

219 \let\xintorthat \xint_firstofone

1.9 \xint_zapspaces

1.1. This little utility zaps leading, intermediate, trailing, spaces in completely expanding
context (\edef, \csname . . . \endcsname).
\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_zapspaces
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, and not 12\relax. Imagine also:
\the\numexpr 1 2\expandafter.\the\numexpr ...

The spaces will stop the \numexpr, and the \expandafter will not be immediately executed. Thus
we have to get rid of spaces in contexts where arguments are fetched by delimited macros and fed to
\numexpr (or for any reason can contain spaces). I apply this corrective treatment so far only in
xintexpr but perhaps I should in xintfrac too. As said above, perhaps the zapspaces should force
expansion too, but I leave it standing.

1.2e adds \xint_zapspaces_o. Expansion of #1 should not gobble a space !

220 \def\xint_zapspaces #1 #2{#1#2\xint_zapspaces }% v1.1
221 \def\xint_zapspaces_o #l{\expandafter\xint_zapspaces#1l \xint_gobble_i}%
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1.10 \odef, \oodef, \fdef

May be prefixed with \global. No parameter text.

222 \def\xintodef #1{\expandafter\def\expandafter#l\expandafter }%
223 \def\xintoodef #1{\expandafter\expandafter\expandafter\def

224 \expandafter\expandafter\expandafter#1%

225 \expandafter\expandafter\expandafter }%

226 \def\xintfdef #1#2{\expandafter\def\expandafter#1\expandafter
227 {\romannumeral ' &&@#2}}%

228 \ifdefined\odef\else\let\odef\xintodef\fi
229 \ifdefined\oodef\else\let\oodef\xintoodef\fi
230 \ifdefined\fdef\else\let\fdef\xintfdef\fi

1.11 \xintReverseOrder

\xintReverseOrder: does NOT expand its argument. Thus one must use some \expandafter if argument
is a macro. A faster reverse, but only applicable to (many) digit tokens has been provided with
\csh{xintReverseDigits} from 1.2 xintcore.

231 \def\xintReverseOrder {\romannumeral®\xintreverseorder }%
232 \long\def\xintreverseorder #1%

233 {%

234 \XINT_rord_main {}#1%

235 \xint_relax

236 \xint_bye\xint_bye\xint_bye\xint_bye
237 \xint_bye\xint_bye\xint_bye\xint_bye
238 \xint_relax

239 }%

240 \long\def\XINT_rord_main #1#2#3#4#5#6#7#8#9%
241 {%

242 \xint_bye #9\XINT_rord_cleanup\xint_bye

243 \XINT_rord_main {#9#8#7#06#5#4#3#2#13}%

244 }%

245 \long\edef\XINT_rord_cleanup\xint_bye\XINT_rord_main #1#2\xint_relax
246 {%

247 \noexpand\expandafter\space\noexpand\xint_gob_til_xint_relax #1%
248 }%

1.12 \xintLength

\xintLength does NOT expand its argument.

249 \def\xintLength {\romannumeral®\xintlength }%
250 \long\def\xintlength #1%

251 {%

252 \XINT_length_loop

253 0.#1\xint_relax\xint_relax\xint_relax\xint_relax

254 \xint_relax\xint_relax\xint_relax\xint_relax\xint_bye
255 }%

256 \long\def\XINT_length_loop #1.#2#3#4#5#6#7#8#9%

257 {%

258 \xint_gob_til_xint_relax #9\XINT_length_finish_a\xint_relax
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259 \expandafter\XINT_length_loop\the\numexpr #l+\xint_c_viii.%
260 }%

261 \def\XINT_length_finish_a\xint_relax\expandafter\XINT_length_loop
262 \the\numexpr #l+\xint_c_viii.#2\xint_bye

263 {%

264 \XINT_length_finish_b #2\W\W\W\W\W\W\W\Z {#1}%

265 1%

266 \def\XINT_length_finish_b #1#2#3#4#5#6#7#8\Z

267 {%

268 \xint_gob_til_W

269 #1\XINT_length_finish_c \xint_c_

270 #2\XINT_length_finish_c \xint_c_i

271 #3\XINT_length_finish c \xint_c_ii

272 #A\XINT_length_finish c \xint_c_iii

273 #5\XINT_length_finish_c \xint_c_iv

274 #6\XINT_length_finish_c \xint_c_v

275 #7\XINT_length_finish_c \xint_c_vi

276 \W\XINT_length_finish_c \xint_c_vii\Z

277 }%

278 \edef\XINT_length_finish_c #1#2\Z #3%
279 {\noexpand\expandafter\space\noexpand\the\numexpr #3+#1\relax}%

1.13 \xintMessage, \ifxintverbose

1.2c added it 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.

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

281 \immediate\writel28{Package #1 #2: (on line \the\inputlineno)}%
282 \immediate\writel28{\space\space\space\space#3}%
283 }%

284 \newif\ifxintverbose
285 \XINT_restorecatcodes_endinput%
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four . . . .32 DigitsOf

.26 \xintAssign, \xintAssignArray, \xint-

tools ceases being loaded automatically by xint.

2.1 Catcodes, &-TEX and reload detection

34

Release 1.09g of 2013/11/22 splits off xinttools.sty from xint.sty. Starting with 1.1, xint-

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\catcode6l\catcode48\catcode32=10\relax%

2 \catcodel3=5 % MM

3  \endlinechar=13 %

4 \catcodel23=1 % {

5 \catcodel25=2 % }

6 \catcode64=11 % @

7 \catcode35=6 % #

8 \catcode44=12 % ,

9 \catcode45=12 % -

10 \catcode46=12 % .

11 \catcode58=12 % :

12 \let\z\endgroup

13 \expandafter\let\expandafter\x\csname ver@xinttools.sty\endcsname
14 \expandafter\let\expandafter\w\csname ver@xintkernel.sty\endcsname
15 \expandafter

16 \ifx\csname PackageInfo\endcsname\relax

17 \def\y#1#2{\immediate\write-1{Package #1 Info: #2.}}%
18 \else

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

20 \fi

21 \expandafter

22 \ifx\csname numexpr\endcsname\relax

23 \y{xinttools}{\numexpr not available, aborting input}%
24 \aftergroup\endinput

25 \else

26 \ifx\x\relax % plain-TeX, first loading of xinttools.sty
27 \ifx\w\relax % but xintkernel.sty not yet loaded.

28 \def\z{\endgroup\input xintkernel.sty\relax}%

29 \fi

30 \else

31 \def\empty {3}%

32 \ifx\x\empty % LaTeX, first loading,

33 % variable is initialized, but \ProvidesPackage not yet seen
34 \ifx\w\relax % xintkernel.sty not yet loaded.

35 \def\z{\endgroup\RequirePackage{xintkernel}}%
36 \fi

37 \else

38 \aftergroup\endinput % xinttools already loaded.

39 \fi

40 \fi

41 \fi

42 \z%

43 \XINTsetupcatcodes% defined in xintkernel.sty

10
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2.2 Package identification

44 \XINT_providespackage
45 \ProvidesPackage{xinttools}%
46 [2015/11/22 v1.2e Expandable and non-expandable utilities (jfB)1%

\XINT_toks is used in macros such as \xintFor. It is not used elsewhere in the xint bundle.

47 \newtoks\XINT_toks
48 \xint_firstofone{\1let\XINT_sptoken= } %<- space here!

2.3 \xintgodef, \xintgoodef, \xintgfdef
1.09i. For use in \xintAssign.

49 \def\xintgodef {\global\xintodef }%
50 \def\xintgoodef {\global\xintoodef }%
51 \def\xintgfdef {\global\xintfdef }%

2.4 \xintRevWithBraces

New with 1.06. Makes the expansion of its argument and then reverses the resulting tokens or braced
tokens, adding a pair of braces to each (thus, maintaining it when it was already there.) The reason
for \xint_relax, here and in other locations, is in case #1 expands to nothing, the \romannumeral-
"0 must be stopped

52 \def\xintRevWithBraces {\romannumeral®\xintrevwithbraces }%
53 \def\xintRevWithBracesNoExpand {\romannumeral®\xintrevwithbracesnoexpand }%
54 \long\def\xintrevwithbraces #1%

55 {%

56 \expandafter\XINT_revwbr_loop\expandafter{\expandafter}%

57 \romannumeral *&&@#1\xint_relax\xint_relax\xint_relax\xint_relax
58 \xint_relax\xint_relax\xint_relax\xint_relax\xint_bye
59 1%

60 \long\def\xintrevwithbracesnoexpand #1%

61 {%

62 \XINT_revwbr_loop {}%

63 #1\xint_relax\xint_relax\xint_relax\xint_relax

64 \xint_relax\xint_relax\xint_relax\xint_relax\xint_bye

65 }%

66 \long\def\XINT_revwbr_loop #1#2#3#4#5#6#7#8#9%

67 {%

68 \xint_gob_til_xint_relax #9\XINT_revwbr_finish_a\xint_relax

69 \XINT_revwbr_loop {{#9}{#8}{#7}{#6}{#5}{#4}{#3}{#2}#1}1%

70 }%

71 \long\def\XINT_revwbr_finish_a\xint_relax\XINT_revwbr_loop #1#2\xint_bye
72 {%
73 \XINT_revwbr_finish_b #2\R\R\R\R\R\R\R\Z #1%

74 }%

75 \def\XINT_revwbr_finish_b #1#2#3#4#5#6#7#8\Z

76 {%

77 \xint_gob_til_R

78 #1\XINT_revwbr_finish_c \xint_gobble_viii
79 #2\XINT_revwbr_finish_c \xint_gobble_vii
80 #3\XINT_revwbr_finish_c \xint_gobble_vi
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81 #4\XINT_revwbr_finish_c \xint_gobble_v
82 #5\XINT_revwbr_finish_c \xint_gobble_iv
83 #6\XINT_revwbr_finish_c \xint_gobble_iii
84 #7\XINT_revwbr_finish_c \xint_gobble_ii
85 \R\XINT _revwbr_finish_c \xint_gobble_i\Z
86 1%

1.1c revisited this old code and improved upon the earlier endings.

87 \edef\XINT_revwbr_finish_c #1#2\Z {\noexpand\expandafter\space #13}%

2.5 \xintZapFirstSpaces

1.09f, written [2013/11/01]. Modified (2014/10/21) for release 1.1 to correct the bug in case of
an empty argument, or argument containing only spaces, which had been forgotten in first version.
New version is simpler than the initial one. This macro does NOT expand its argument.

88 \def\xintZapFirstSpaces {\romannumeral®@\xintzapfirstspaces }%

defined via an \edef in order to inject space tokens inside.

89 \long\edef\xintzapfirstspaces #1%

90 {\noexpand\XINT_zapbsp_a \space #1l\xint_relax \space\space\xint_relax }%
91 \xint_firstofone {\long\edef\XINT_zapbsp_a #1 } %<- space token here

92 {%

If the original #1 started with a space, the grabbed #1 is empty. Thus _again? will see #1=\xint_bye,
and hand over control to _again which will loop back into \XINT_zapbsp_a, with one initial space
less. If the original #1 did not start with a space, or was empty, then the #1 below will be a
<sptoken>, then an extract of the original #1, not empty and not starting with a space, which con-
tains what was up to the first <sp><sp> present in original #1, or, if none preexisted, <sptoken>
and all of #1 (possibly empty) plus an ending \xint_relax. The added initial space will stop later
the \romannumeralO. No brace stripping is possible. Control is handed over to \XINT_zapbsp_b which
strips out the ending \xint_relax<sp><sp>\xint_relax

93 \noexpand\XINT_zapbsp_again? #1\noexpand\xint_bye\noexpand\XINT_zapbsp_b #1l\space\space
94 1%

95 \long\def\XINT_zapbsp_again? #1{\xint_bye #1\XINT_zapbsp_again }%

96 \xint_firstofone{\def\XINT_zapbsp_again\XINT_zapbsp_b} {\XINT_zapbsp_a }%

97 \long\def\XINT_zapbsp_b #l\xint_relax #2\xint_relax {#1}%

2.6 \xintZapLastSpaces
1.09f, written [2013/11/01].

98 \def\xintZapLastSpaces {\romannumeral®\xintzaplastspaces }%

Next macro is defined via an \edef for the space tokens.

99 \long\edef\xintzaplastspaces #1{\noexpand\XINT_zapesp_a {}\noexpand\empty#1%
100 \space\space\noexpand\xint_bye\xint_relax}%

The \empty from \xintzaplastspaces is to prevent brace removal in the #2 below. The \expandafter
chain removes it.

101 \xint_firstofone {\long\def\XINT_zapesp_a #1#2 } %<- second space here
102 {\expandafter\XINT_zapesp_b\expandafter{#23}{#1}}%
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Notice again an \empty added here. This is in preparation for possibly looping back to \XINT_zapesp_a.
If the initial #1 had no <sp><sp>, the stuff however will not loop, because #3 will already be <some
spaces>\xint_bye. Notice that this macro fetches all way to the ending \xint_relax. This looks not
very efficient, but how often do we have to strip ending spaces from something which also has inner
stretches of _multiple_ space tokens ?;-).

103 \long\def\XINT_zapesp_b #1#2#3\xint_relax
104 {\XINT_zapesp_end? #3\XINT_zapesp_e {#2#1}\empty #3\xint_relax }%

When we have been over all possible <sp><sp> things, we reach the ending space tokens, and #3 will
be a bunch of spaces (possibly none) followed by \xint_bye. So the #1 in _end? will be \xint_bye. In
all other cases #1 can not be \xint_bye (assuming naturally this token does nor arise in original
input), hence control falls back to \XINT_zapesp_e which will loop back to \XINT_zapesp_a.

105 \long\def\XINT_zapesp_end? #1{\xint_bye #1\XINT_zapesp_end }%

We are done. The #1 here has accumulated all the previous material, and is stripped of its ending
spaces, if any.

106 \long\def\XINT_zapesp_end\XINT_zapesp_e #1#2\xint_relax { #1}%

We haven't yet reached the end, so we need to re-inject two space tokens after what we have gotten
so far. Then we loop.

107 \long\edef\XINT_zapesp_e #l{\noexpand \XINT_zapesp_a {#1\space\space}}%

2.7 \xintZapSpaces

1.09f, written [2013/11/01]. Modified for 1.1, 2014/10/21 as it has the same bug as \xintZap-
FirstSpaces. We in effect do first \xintZapFirstSpaces, then \xintZapLastSpaces.

108 \def\xintZapSpaces {\romannumeral®\xintzapspaces }%

109 \long\edef\xintzapspaces #1% like \xintZapFirstSpaces.

110 {\noexpand\XINT_zapsp_a \space #l\xint_relax \space\space\xint_relax }%
111 \xint_firstofone {\long\edef\XINT_zapsp_a #1 } %

112 {\noexpand\XINT_zapsp_again? #1l\noexpand\xint_bye\noexpand\XINT_zapsp_b #1l\space\spacel}%
113 \long\def\XINT_zapsp_again? #1{\xint_bye #I1\XINT_zapsp_again }%

114 \xint_firstofone{\def\XINT_zapsp_again\XINT_zapsp_b} {\XINT_zapsp_a }%

115 \xint_firstofone{\def\XINT_zapsp_b} {\XINT_zapsp_c 1}%

116 \long\edef\XINT_zapsp_c #l\xint_relax #2\xint_relax {\noexpand\XINT_zapesp_a

117 {}\noexpand \empty #1l\space\space\noexpand\xint_bye\xint_relax }%

2.8 \xintZapSpacesB

1.09f, written [2013/11/01]. Strips up to one pair of braces (but then does not strip spaces in-
side).

118 \def\xintZapSpacesB {\romannumeral®\xintzapspacesb }%

119 \long\def\xintzapspacesb #1{\XINT_zapspb_one? #1\xint_relax\xint_relax
120 \xint_bye\xintzapspaces {#1}}%

121 \long\def\XINT_zapspb_one? #1#2%

122 {\xint_gob_til_xint_relax #1\XINT_zapspb_onlyspaces\xint_relax

123 \xint_gob_til_xint_relax #2\XINT_zapspb_bracedorone\xint_relax

124 \xint_bye {#13}3}%
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125 \def\XINT_zapspb_onlyspaces\xint_relax

126 \xint_gob_til_xint_relax\xint_relax\XINT_zapspb_bracedorone\xint_relax
127 \xint_bye #1\xint_bye\xintzapspaces #2{ 1%

128 \long\def\XINT_zapspb_bracedorone\xint_relax

129 \xint_bye #1\xint_relax\xint_bye\xintzapspaces #2{ #1}%

2.9 \xintCSVtoList, \xintCSVtoListNonStripped

\xintCSVtoList transforms a,b,..,z into {a}{b}...{z}. The comma separated list may be a macro
which is first f-expanded. First included in release 1.06. Here, use of \Z (and \R) perfectly

safe.

[2013/11/02]: Starting with 1.09f, automatically filters items with \xintZapSpacesB to strip
away all spaces around commas, and spaces at the start and end of the list. The original is kept as

\xintCSVtoListNonStripped, and is faster. But ... it doesn't strip spaces.

130 \def\xintCSVtoList {\romannumeral®\xintcsvtolist }%

131 \long\def\xintcsvtolist #l{\expandafter\xintApply

132 \expandafter\xintzapspacesb

133 \expandafter{\romannumeral®@\xintcsvtolistnonstripped{#1}}1}%

134 \def\xintCSVtoListNoExpand {\romannumeral@\xintcsvtolistnoexpand }%

135 \long\def\xintcsvtolistnoexpand #1{\expandafter\xintApply

136 \expandafter\xintzapspacesb

137 \expandafter{\romannumeral®\xintcsvtolistnonstrippednoexpand{#13}3}3}%
138 \def\xintCSVtoListNonStripped {\romannumeral®\xintcsvtolistnonstripped }%

139 \def\xintCSVtoListNonStrippedNoExpand

140 {\romannumeral®\xintcsvtolistnonstrippednoexpand }%
141 \long\def\xintcsvtolistnonstripped #1%

142 {%

143 \expandafter\XINT_csvtol_loop_a\expandafter

144 {\expandafter}\romannumeral " &&@#1%

145 ,\xint_bye,\xint_bye,\xint_bye,\xint_bye

146 ,\xint_bye,\xint_bye,\xint_bye,\xint_bye,\Z

147 }%

148 \long\def\xintcsvtolistnonstrippednoexpand #1%

149 {%

150 \XINT_csvtol_loop_a
151 {}#1,\xint_bye,\xint_bye,\xint_bye,\xint_bye

152 ,\xint_bye,\xint_bye,\xint_bye,\xint_bye,\Z

153 }%

154 \long\def\XINT_csvtol_loop_a #1#2,#3,#4,#5,#6,#7,#8,#9,%
155 {%

156 \xint_bye #9\XINT_csvtol_finish_a\xint_bye

157 \XINT_csvtol_loop_b {#1}{{#2}{#3}{#4}{#5}{#6}{#7}{#8}{#9}}%

158 }%

159 \long\def\XINT_csvtol_loop_b #1#2{\XINT_csvtol_loop_a {#1#2}}%

160 \long\def\XINT_csvtol_finish_a\xint_bye\XINT_csvtol_loop_b #1#2#3\Z
161 {%

162 \XINT_csvtol_finish_b #3\R,\R,\R,\R,\R,\R,\R,\Z #2{#1}%

163 }%

1.1c revisits this old code and improves upon the earlier endings. But as the _d..

macros have

already nine parameters, I needed the \expandafter and \xint_gob_til_Z in finish_b (compare

\XINT_keep_endb, or also \XINT_RQ_end_b).
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164 \def\XINT_csvtol_finish_b #1,#2,#3,#4,#5,#6,#7,#8\Z

165 {%

166 \xint_gob_til_R

167 #1\expandafter\XINT_csvtol_finish dviii\xint_gob_til_Z
168 #2\expandafter\XINT_csvtol_finish dvii \xint_gob_til_Z
169 #3\expandafter\XINT_csvtol_finish_dvi \xint_gob_til_Z
170 #4\expandafter\XINT_csvtol_finish_dv  \xint_gob_til_Z
171 #5\expandafter\XINT_csvtol_finish div \xint_gob_til_Z
172 #6\expandafter\XINT_csvtol_finish diii \xint_gob_til_Z
173 #7\expandafter\XINT_csvtol_finish dii \xint_gob_til_Z
174 \R\XINT_csvtol_finish_di \Z

175 }%

176 \long\def\XINT_csvtol_finish_dviii #1#2#3#4#5#6#7#8#9{ #91%

177 \long\def\XINT_csvtol_finish_dvii #1#2#3#4#5#6#7#8#9{ #9{#1}}%

178 \long\def\XINT_csvtol_finish_dvi #1#2#3#4#5#6#7#8#9{ #9{#1}{#2}}%

179 \long\def\XINT_csvtol_finish_dv #1#2#3#AHSHOHTHBHI{ #9{#1F{#2}{#3}}%

180 \long\def\XINT_csvtol_finish_div #1#2#3#4#5#6#T7#8#9{ #9{#1}{#23{#3}{#4}}%

181 \long\def\XINT_csvtol_finish_diii #1#2#3#4#5#6#7#8#9{ #9{#1}{#23{#3}{#4}{#5}}%
182 \long\def\XINT_csvtol_finish_dii H1#H2#3#HAHSHOHT#B#9%

183 { #9{#13{#2}{#33{#4}I{#5}{#6}1}%
184 \long\def\XINT_csvtol_finish_di\Z #1#2#3#4#5#6#7#8#9%
185 { #9{#13{#23{#3{#4 {#5}{#63{#7}}%

2.10 \xintListWithSep

1.04. \xintListWithSep {\sep}{{a}{b}...{z}} returns a \sep b \sep ....\sep z. It f-expands its
second argument. The 'sep' may be \par's: the macro \xintlistwithsep etc... are all declared long.
'sep' does not have to be a single token. It is not expanded.

186 \def\xintListWithSep {\romannumeral®\xintlistwithsep }%

187 \def\xintListWithSepNoExpand {\romannumeral®\xintlistwithsepnoexpand }%
188 \long\def\xintlistwithsep #1#2%

189 {\expandafter\XINT_lws\expandafter {\romannumeral &&@#2}{#1}3}%

190 \long\def\XINT_lws #1#2{\XINT_lws_start {#2}#1\xint_bye }%

191 \long\def\xintlistwithsepnoexpand #1#2{\XINT_ lws_start {#1}#2\xint_bye }%
192 \long\def\XINT_lws_start #1#2%

193 {%

194 \xint_bye #2\XINT_lws_dont\xint_bye

195 \XINT_lws_loop_a {#2}{#1}%

196 }%

197 \long\def\XINT_lws_dont\xint_bye\XINT_lws_loop_a #1#2{ }%

198 \long\def\XINT_lws_loop_a #1#2#3%

199 {%

200 \xint_bye #3\XINT_lws_end\xint_bye

201 \XINT_lws_loop_b {#1}{#2#3}{#23}%

202 }%

203 \long\def\XINT_lws_loop_b #1#2{\XINT_lws_loop_a {#1#2}}%

204 \long\def\XINT_lws_end\xint_bye\XINT_lws_loop_b #1#2#3{ #13}%

2.11 \xintNthElt

First included in release 1.06.
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\xintNthElt {i}{stuff f-expanding to {a}{b}...{z}} (or "tokens' abcd...z)returns the i th ele-
ment (one pair of braces removed). The list is first f-expanded. The \xintNthEltNoExpand does no
expansion of its second argument. Both variants expand the first argument inside \numexpr.

With i = 0, the number of items is returned. This is different from \xintLen which is only for
numbers (particularly, it checks the sign) and different from \xintLength which does not f-expand
its argument.

Negative values return the |i|th element from the end. Release 1.09m rewrote the initial bits
of the code (which checked the sign of #1 and expanded or not #2), ome " improvements' made earlier
in 1.09c were quite sub-efficient. Now uses \xint_UDzerominusfork, moved from xint.sty.

205 \def\xintNthElt {\romannumeral®\xintnthelt }%
206 \def\xintNthEltNoExpand {\romannumeral®\xintntheltnoexpand }%
207 \def\xintnthelt #1#2%

208 {%

209 \expandafter\XINT_nthelt_a\the\numexpr #1\expandafter.%

210 \expandafter{\romannumeral ' &&@#2}%

211 }%

212 \def\xintntheltnoexpand #1%

213 {%

214 \expandafter\XINT_nthelt_a\the\numexpr #1.%

215 }%

216 \def\XINT_nthelt_a #1#2.%

217 {%

218 \xint_UDzerominusfork

219 #1-{\XINT_nthelt_bzerol}%

220 0#1{\XINT_nthelt_bneg {#2}1}%

221 0-{\XINT_nthelt_bpos {#1#2}}%

222 \krof

223 }%

224 \1long\def\XINT_nthelt_bzero #1%

225 {%

226 \XINT_length_loop 0.#1\xint_relax\xint_relax\xint_relax\xint_relax
227 \xint_relax\xint_relax\xint_relax\xint_relax\xint_bye
228 }%

229 \long\def\XINT_nthelt_bneg #1#2%

230 {%

231 \expandafter\XINT_nthelt_loop_a\expandafter {\the\numexpr #1l\expandafter}%
232 \romannumeral®\xintrevwithbracesnoexpand {#2}%

233 \xint_relax\xint_relax\xint_relax\xint_relax

234 \xint_relax\xint_relax\xint_relax\xint_relax\xint_bye

235 1%

236 \long\def\XINT_nthelt_bpos #1#2%

237 {%

238 \XINT_nthelt_loop_a {#1}#2\xint_relax\xint_relax\xint_relax\xint_relax
239 \xint_relax\xint_relax\xint_relax\xint_relax\xint_bye
240 }%

241 \def\XINT_nthelt_loop_a #1%

242 {%

243 \ifnum #1>\xint_c_viii

244 \expandafter\XINT_nthelt_loop_b

245 \else

246 \XINT_nthelt_getit

247 \fi
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248 {#11%

249 }%

250 \long\def\XINT_nthelt_loop_b #1#2#3#4#5#6#7#8#9%

251 {%

252 \xint_gob_til_xint_relax #9\XINT_nthelt_silentend\xint_relax

253 \expandafter\XINT_nthelt_loop_a\expandafter{\the\numexpr #1-\xint_c_viiil}%
254 }%

255 \def\XINT_nthelt_silentend #1\xint_bye { }%
256 \def\XINT_nthelt_getit\fi #1%

257 {%

258 \fi\expandafter\expandafter\expandafter\XINT_nthelt_finish

259 \csname xint_gobble_\romannumeral\numexpr#1l-\xint_c_i\endcsname
260 }%

261 \long\edef\XINT_nthelt_finish #1#2\xint_bye
262 {\noexpand\xint_gob_til_xint_relax #l\noexpand\expandafter\space
263 \noexpand\xint_gobble_ii\xint_relax\space #1}%

2.12 \xintKeep

First included in release 1.09m.

\xintKeep {i}{stuff f-expanding to {a}{b}...{z}} (or "tokens' abcd...z, but each naked token
ends up braced in the output, if O<i<length of token list) returns (in two expansion steps) the
first i items from the list, which is first f-expanded. The i is expanded inside \numexpr. The
variant \xintKeepNoExpand does not expand the list argument.

With i = 0, the empty sequence is returned.

With i<0, the last |i| items are returned (in the same order as in the original list) AND BRACES
ARE NOT ADDED IF NOT ORIGINALLY PRESENT.

With |i| equal to or bigger than the length of the (f-expanded) list, the full list is returned.

1.2a belatedly corrects the description of what this macro does for i<0 !

I have this nagging feeling I should read this code which might be much improvable upon, but I
just don't have time now (2015/10/19).

264 \def\xintKeep {\romannumeral®\xintkeep }%
265 \def\xintKeepNoExpand {\romannumeral®@\xintkeepnoexpand }%
266 \def\xintkeep #1#2%

267 {%

268 \expandafter\XINT_keep_a\the\numexpr #1l\expandafter.%
269 \expandafter{\romannumeral * &&@#23}%

270 }%

271 \def\xintkeepnoexpand #1%

272 {%

273 \expandafter\XINT_keep_a\the\numexpr #1.%
274 1%

275 \def\XINT_keep_a #1#2.%

276 {%

277 \xint_UDzerominusfork

278 #1-{\expandafter\space\xint_gobble_i }%
279 0#1{\XINT_keep_bneg_a {#2}1}%

280 0-{\XINT_keep_bpos {#1#2}}%

281 \krof

282 1%

283 \long\def\XINT_keep_bneg_a #1#2%

284 {%
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285 \expandafter\XINT_keep_bneg_b \the\numexpr \xintLength{#2}-#1.{#2}%
286 }%
287 \def\XINT_keep_bneg_b #1#2.%

288 {%

289 \xint_UDzerominusfork

290 #1-{\xint_firstofone_thenstop }%

291 0#1{\xint_firstofone_thenstop }%

202 0-{\XINT_trim_bpos {#1#23}}%

203 \krof

204 }%

295 \long\def\XINT_keep_bpos #1#2%

296 {%

297 \XINT_keep_loop_a {#1}{}#2\xint_relax\xint_relax\xint_relax\xint_relax
208 \xint_relax\xint_relax\xint_relax\xint_bye
299 }%

300 \def\XINT_keep_loop_a #1%

301 {%

302 \ifnum #1>\xint_c_vi

303 \expandafter\XINT_keep_loop_b

304 \else

305 \XINT_keep_finish

306 \fi

307 {#1}%

308 }%

309 \long\def\XINT_keep_loop_b #1#2#3#4#5#6#7#8#9%

310 {%

311 \xint_gob_til_xint_relax #9\XINT_keep_enda\xint_relax

312 \expandafter\XINT_keep_loop_c\expandafter{\the\numexpr #1-\xint_c_viil}%
313 {{#3{#4Y{#5}{#63 {#7F{#8F{#9}}{#2}%

314 }%

315 \long\def\XINT_keep_loop_c #1#2#3{\XINT_keep_loop_a {#1}{#3#2}}%

316 \long\def\XINT_keep_enda\xint_relax

317 \expandafter\XINT_keep_loop_c\expandafter #1#2#3#4\xint_bye
318 {%

319 \XINT_keep_endb #4\W\W\W\W\W\W\Z #2{#33}%

320 }%

321 \def\XINT_keep_endb #1#2#3#4#5#6#7\Z

322 {%

323 \xint_gob_til_W

324 #1\XINT_keep_endc_

325 #2\XINT_keep_endc_i

326 #3\XINT_keep_endc_ii

327 #4\XINT_keep_endc_iii

328 #5\XINT _keep_endc_iv

329 #6\XINT_keep_endc_v

330 \W\XINT_keep_endc_vi\Z

331 }%

332 \long\def\XINT_keep_endc_ #IN\Z #2#3#4#5#6#7#8#9{ #9}%

333 \long\def\XINT_keep_endc_i #INZ #2#3#4#5#6#7#8#9{ #9{#2}}%

334 \long\def\XINT_keep_endc_ii #I\Z #2#3#4#5#6#7#8#9{ #9{#2}{#3}}%

335 \long\def\XINT_keep_endc_iii #1\Z #2#3#4#5#6#7#8#9{ #9{#2}{#3}{#4}}%
336 \long\def\XINT _keep_endc_iv #1\Z #2#3#4#5#6#7#8#9{ #9{#23{#3}{#4}{#5}}%
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337 \long\def\XINT_keep_endc_v #INZ #2#3#4#5#6#7#8#9{ #9{#23{#3}{#4}{#5}{#6}}%
338 \long\def\XINT_keep_endc_vi\Z #1#2#3#4#5#6#7#8{ #8{#1} {#2}{#3}{#4}{#5}{#63}1}%
339 \long\def\XINT _keep_finish\fi #1#2#3#4#5#6#7#8#9\xint_bye

340 {%

341 \fi\XINT_keep_finish_loop_a {#1}{}{#3}{#4}{#5}{#63{#7}{#8}\Z {#2}%

342 }%

343 \def\XINT_keep_finish_loop_a #1%

344 {%

345 \xint_gob_til_zero #1\XINT_keep_finish_z0%

346 \expandafter\XINT_keep_finish_loop_b\expandafter {\the\numexpr #1-\xint_c_i}%
347 }%

348 \long\def\XINT_keep_finish_z0%

349 \expandafter\XINT_keep_finish_loop_b\expandafter #1#2#3\Z #4{ #4#2}%
350 \long\def\XINT_keep_£finish_loop_b #1#2#3%

351 {%

352 \xint_gob_til_xint_relax #3\XINT_keep_finish_ exit\xint_relax

353 \XINT_keep_finish_loop_c {#13}{#2}{#3}%

354 1%

355 \long\def\XINT_keep_finish_exit\xint_relax

356 \XINT_keep_finish_loop_c #1#2#3\Z #4{ #4#2}%

357 \long\def\XINT_keep_finish loop_c #1#2#3%

358 {\XINT_keep_£finish_loop_a {#13}{#2{#3}}3}%

2.13 \xintKeepUnbraced
1.2a. Same as \xintKeep but will not maintain brace pairs around the kept items upfront.

359 \def\xintKeepUnbraced {\romannumeral®\xintkeepunbraced }%
360 \def\xintKeepUnbracedNoExpand {\romannumeral®\xintkeepunbracednoexpand }%
361 \def\xintkeepunbraced #1#2%

362 {%

363 \expandafter\XINT_keepunbraced_a\the\numexpr #1\expandafter.%
364 \expandafter{\romannumeral " &&@#23}%

365 1%

366 \def\xintkeepnoexpand #1%

367 {%

368 \expandafter\XINT_keepunbraced_a\the\numexpr #1.%
369 1%

370 \def\XINT_keepunbraced_a #1#2.%

371 {%

372 \xint_UDzerominusfork

373 #1-{\expandafter\space\xint_gobble_i }%

374 0#1{\XINT_keep_bneg_a {#2}}%

375 0-{\XINT_keepunbraced_bpos {#1#23}3}%

376 \krof

377 }%

378 \long\def\XINT_keepunbraced_bpos #1#2%

379 {%

380 \XINT_keepunbraced_loop_a {#13}{}#2%

381 \xint_relax\xint_relax\xint_relax\xint_relax
382 \xint_relax\xint_relax\xint_relax\xint_bye
383 }%

384 \def\XINT_keepunbraced_loop_a #1%
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385 {%

386 \ifnum #1>\xint_c_vi

387 \expandafter\XINT_keepunbraced_loop_b

388 \else

389 \XINT_keepunbraced_finish

390 \fi

391 {#11%

392 }%

393 \long\def\XINT_keepunbraced_loop_b #1#2#3#4#5#6#7#8#9%
394 {%

395 \xint_gob_til_xint_relax #9\XINT_keepunbraced_enda\xint_relax

396 \expandafter\XINT_keepunbraced_loop_c\expandafter

397 {\the\numexpr #1l-\xint_c_vii}{#3}{#4}{#5}{#6}{#73{#83{#9}.{#2}%
398 }%

399 \long\def\XINT_keepunbraced_loop_c #1#2#3#4#5#6#7#8.#9%

400 {\XINT_keepunbraced_loop_a {#1}{#9#2#3#4#5#6#7#8}}%

401 \long\def\XINT_keepunbraced_enda\xint_relax

402 \expandafter\XINT_keepunbraced_loop_c\expandafter #1#2.#3#4\xint_bye
403 {%

404 \XINT_keepunbraced_endb #4\W\W\W\W\W\W\Z #2{#33}%

405 }%

406 \def\XINT_keepunbraced_endb #1#2#3#4#5#6#7\Z

407 {%

408 \xint_gob_til_W

409 #1\XINT_keepunbraced_endc_

410 #2\XINT_keepunbraced_endc_i

411 #3\XINT_keepunbraced_endc_ii

412 #4\XINT_keepunbraced_endc_iii

413 #5\XINT_keepunbraced_endc_iv

414 #6\XINT_keepunbraced_endc_v

415 \W\XINT_keepunbraced_endc_vi\Z

416 }%

417 \long\def\XINT_keepunbraced_endc_ #IN\Z #2#3#A#5#6#7#8#9{ #93%

418 \1long\def\XINT_keepunbraced_endc_i #INZ #2#3#4A#S5#OHTHBHO{ #9#21%

419 \long\def\XINT_keepunbraced_endc_ii #1\Z #2#3#4#5#6#7#8#9{ #9#2#3}%

420 \1long\def\XINT_keepunbraced_endc_iii #1\Z #2#3#4#5#6#7#8#9{ #9#2#3#4}%
421 \long\def\XINT_keepunbraced_endc_iv #1\Z #2#3#4#5#6#7#8#9{ #I#2#3#4#5}%
422 \1long\def\XINT_keepunbraced_endc_v #IN\Z #2#3#A#SHOHTHBH#I{ #O#2#3#4#5#61%
423 \1long\def\XINT_keepunbraced_endc_vi\Z #1#2#3#4#5#6#7#8{ #B#1#2#3#4#5#6}%
424 \1long\def\XINT_keepunbraced_finish\fi #1#2#3#4#5#6#7#8#9\xint_bye

425 {%

426 \fi\XINT_keepunbraced_finish_loop_a {#1}{}{#3}{#43{#5}{#6}{#7}3{#83I\Z {#2}%
427 }%

428 \def\XINT_keepunbraced_finish_loop_a #1%

429 {%

430 \xint_gob_til_zero #1\XINT_keepunbraced_finish_z0%

431 \expandafter\XINT_keepunbraced_finish_loop_b\expandafter

432 {\the\numexpr #1l-\xint_c_il}%

433 }%

434 \1long\def\XINT_keepunbraced_finish_z0%

435 \expandafter\XINT_keepunbraced_finish_loop_b\expandafter #1#2#3\Z #4{ #4#2}%

436 \long\def\XINT_keepunbraced_finish_loop_b #1#2#3%
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437 {%

438 \xint_gob_til_xint_relax #3\XINT_keepunbraced_finish_exit\xint_relax
439 \XINT_keepunbraced_finish_loop_c {#1}{#2}{#33}%

440 }%

441 \1long\def\XINT_keepunbraced_finish_exit\xint_relax

442 \XINT_keepunbraced_finish_loop_c #1#2#3\Z #4{ #4#23}%

443 \1long\def\XINT_keepunbraced_finish_loop_c #1#2#3%

444 {\XINT_keepunbraced_finish_loop_a {#13}{#2#3}}%

2.14 \xintTrim

First included in release 1.09m.

\xintTrim {i}{stuff f-expanding to {a}{b}...{z}} (or "tokens' abcd...z) returns (in two expan-
sion steps) the sequence with the first i elements omitted. The list is first f-expanded. The i is
expanded inside \numexpr. Variant \xintTrimNoExpand does not expand the list argument.

With i = 0, the original (expanded) list is returned.

With i<0, the last |i| items are suppressed. In that case the kept elements (coming form the
tail) will be braced on output. With i>0, the fist |i| items are suppressed: the remaining ones
are left as is.

With |i| equal to or bigger than the length of the (f-expanded) list, the empty list is returned.

445 \def\xintTrim {\romannumeral®@\xinttrim }%
446 \def\xintTrimNoExpand {\romannumeral@\xinttrimnoexpand }%
447 \def\xinttrim #1#2%

448 {%

449 \expandafter\XINT_trim_a\the\numexpr #1l\expandafter.%
450 \expandafter{\romannumeral " &&@#23}%

451 }%

452 \def\xinttrimnoexpand #1%

453 {%

454 \expandafter\XINT_trim_a\the\numexpr #1.%
455 1%

456 \def\XINT_trim_a #1#2.%

457 {%

458 \xint_UDzerominusfork

459 #1-{\xint_firstofone_thenstop }%

460 0#1{\XINT_trim_bneg_a {#2}}%

461 0-{\XINT_trim_bpos {#1#2}}%

462 \krof

463 }%

464 \long\def\XINT_trim_bneg_a #1#2%

465 {%

466 \expandafter\XINT_trim_bneg_b \the\numexpr \xintLength{#2}-#1.{#2}%
467 1%
468 \def\XINT_trim_bneg_b #1#2.%

469 {%

470 \xint_UDzerominusfork

471 #1-{\expandafter\space\xint_gobble_i }%
472 0#1{\expandafter\space\xint_gobble_i }%
473 0-{\XINT_keep_bpos {#1#2}}%

474 \krof

475 %

476 \long\def\XINT_trim_bpos #1#2%
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477 {%

478 \XINT_trim_loop_a {#1}#2\xint_relax\xint_relax\xint_relax\xint_relax
479 \xint_relax\xint_relax\xint_relax\xint_relax\xint_bye
480 }%

481 \def\XINT_trim_loop_a #1%

482 {%

483 \ifnum #1>\xint_c_vii

484 \expandafter\XINT_trim_loop_b

485 \else

486 \XINT_trim_finish

487 \fi

488 {#1}%

489 1%

490 \long\def\XINT_trim_loop_b #1#2#3#4#5#6#7#8#9%

491 {%

492 \xint_gob_til_xint_relax #9\XINT_trim_silentend\xint_relax

493 \expandafter\XINT_trim_loop_a\expandafter{\the\numexpr #1-\xint_c_viiil}%
494 1%

495 \def\XINT_trim_silentend #1\xint_bye { }%
496 \def\XINT_trim_finish\fi #1%

497 {%

498 \fi\expandafter\expandafter\expandafter\XINT_trim_finish_a

499 \expandafter\expandafter\expandafter\space % avoids brace removal
500 \csname xint_gobble_\romannumeral\numexpr#1l\endcsname

501 }%

502 \long\def\XINT_trim_finish a #1\xint_relax #2\xint_bye {#1}%

2.15 \xintTrimUnbraced

1.2a

503 \def\xintTrimUnbraced {\romannumeral®\xinttrimunbraced }%
504 \def\xintTrimUnbracedNoExpand {\romannumeral®@\xinttrimunbracednoexpand }%
505 \def\xinttrimunbraced #1#2%

506 {%

507 \expandafter\XINT_trimunbraced_a\the\numexpr #1l\expandafter.%
508 \expandafter{\romannumeral  &&@#23}%

509 }%

510 \def\xinttrimunbracednoexpand #1%

511 {%

512 \expandafter\XINT_trimunbraced_a\the\numexpr #1.%
513 }%

514 \def\XINT_trimunbraced_a #1#2.%

515 {%

516 \xint_UDzerominusfork

517 #1-{\xint_firstofone_thenstop }%

518 0#1{\XINT_trimunbraced_bneg_a {#2}}%

519 O-{\XINT_trim_bpos {#1#2}}%

520 \krof

521 }%

522 \long\def\XINT_trimunbraced_bneg_a #1#2%

523 {%

524 \expandafter\XINT_trimunbraced_bneg_b \the\numexpr \xintLength{#2}-#1.{#21}%
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525 }%

526 \def\XINT_trimunbraced_bneg_b #1#2.%

527 {%

528 \xint_UDzerominusfork

529 #1-{\expandafter\space\xint_gobble_i }%
530 0#1{\expandafter\space\xint_gobble_i }%
531 0-{\XINT_keepunbraced_bpos {#1#23}3}%

532 \krof

533 1%

2.16 \xintApply

\xintApply {\macro}{{a}{b}...{z}} returns {\macro{a}}...{\macro{b}} where each instance of \macro
is f-expanded. The list itself is first f-expanded and may thus be a macro. Introduced with release
1.04.

534 \def\xintApply {\romannumeral®\xintapply }%
535 \def\xintApplyNoExpand {\romannumeral®\xintapplynoexpand }%
536 \long\def\xintapply #1#2%

537 {%

538 \expandafter\XINT_apply\expandafter {\romannumeral  &&@#2}%
539 {#13}%

540 }%

541 \long\def\XINT _apply #1#2{\XINT_apply_loop_a {}{#2}#1\xint_bye }%
542 \long\def\xintapplynoexpand #1#2{\XINT_apply_loop_a {}{#1}#2\xint_bye }%
543 \long\def\XINT _apply_loop_a #1#2#3%

544 {%
545 \xint_bye #3\XINT_apply_end\xint_bye
546 \expandafter

547 \XINT_apply_loop_b

548 \expandafter {\romannumeral &R@#2{#3}}{#1}{#2}%

549 }%

550 \long\def\XINT_apply_loop_b #1#2{\XINT_apply_loop_a {#2{#1}}}%
551 \long\def\XINT_apply_end\xint_bye\expandafter\XINT_apply_loop_b
552 \expandafter #1#2#3{ #21}%

2.17 \xintApplyUnbraced

\xintApplyUnbraced {\macro}{{a}{b}...{z}} returns \macro{a}...\macro{z} where each instance of
\macro is f-expanded using \romannumeral-"0. The second argument may be a macro as it is itself
also f-expanded. No braces are added: this allows for example a non-expandable \def in \macro,
without having to do \gdef. Introduced with release 1.06b.

553 \def\xintApplyUnbraced {\romannumeral®@\xintapplyunbraced }%
554 \def\xintApplyUnbracedNoExpand {\romannumeral®\xintapplyunbracednoexpand }%
555 \long\def\xintapplyunbraced #1#2%

556 {%

557 \expandafter\XINT_applyunbr\expandafter {\romannumeral  &&@#23}%
558 {#11%

559 }%

560 \long\def\XINT_applyunbr #1#2{\XINT_applyunbr_loop_a {}{#2}#1\xint_bye 1}%
561 \long\def\xintapplyunbracednoexpand #1#2%
562 {\XINT_applyunbr_loop_a {}{#1}#2\xint_bye }%
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563 \long\def\XINT_applyunbr_loop_a #1#2#3%

564 {%

565 \xint_bye #3\XINT_applyunbr_end\xint_bye

566 \expandafter\XINT_applyunbr_loop_b

567 \expandafter {\romannumeral &&O#2{#3}}{#1}{#2}%

568 }%

569 \long\def\XINT_applyunbr_loop_b #1#2{\XINT_applyunbr_loop_a {#2#1}}%
570 \long\def\XINT_applyunbr_end\xint_bye\expandafter\XINT_applyunbr_loop_b
571 \expandafter #1#2#3{ #2}%

2.18 \xintSeq

1.09c. Without the optional argument puts stress on the input stack, should not be used to gener-
ated thousands of terms then.

572 \def\xintSeq {\romannumeral®\xintseq }%
573 \def\xintseq #1{\XINT_seq_chkopt #Il\xint_bye }%
574 \def\XINT_seq_chkopt #1%

575 {%

576 \ifx [#1\expandafter\XINT_seq_opt

577 \else\expandafter\XINT_seq_noopt

578 \fi #1%

579 }%

580 \def\XINT_seq_noopt #1l\xint_bye #2%

581 {%

582 \expandafter\XINT_seq\expandafter

583 {\the\numexpr#l\expandafter}\expandafter{\the\numexpr #23}%
584 }%

585 \def\XINT_seq #1#2%

586 {%

587 \ifcase\ifnum #1=#2 0\else\ifnum #2>#1 1\else -1\fi\fi\space
588 \expandafter\xint_firstoftwo_thenstop

589 \or

590 \expandafter\XINT_seq_p

591 \else

592 \expandafter\XINT_seq_n

593 \fi

594 {#2}{#1}%

505 }%

596 \def\XINT_seq_p #1#2%

597 {%

598 \ifnum #1>#2

599 \expandafter\expandafter\expandafter\XINT_seq_p
600 \else

601 \expandafter\XINT_seq_e

602 \fi

603 \expandafter{\the\numexpr #1-\xint_c_i}{#2}{#13}%
604 }%

605 \def\XINT_seq_n #1#2%

606 {%

607 \ifnum #1<#2

608 \expandafter\expandafter\expandafter\XINT_seq_n
609 \else
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\expandafter\XINT_seq_e
\fi
\expandafter{\the\numexpr #l+\xint_c_i}{#2}{#1}%

614 \def\XINT_seq_e #1#2#3{ 1%
615 \def\XINT_seq_opt [\xint_bye #1]#2#3%

616 {%
617
618
619
620
621 }%

\expandafter\XINT_seqo\expandafter
{\the\numexpr #2\expandafter}\expandafter
{\the\numexpr #3\expandafter}\expandafter
{\the\numexpr #13}%

622 \def\XINT_seqo #1#2%

623 {%
624
625
626
627
628
629
630
631
632 1%

\ifcase\ifnum #1=#2 O0\else\ifnum #2>#1 1\else -1\fi\fi\space
\expandafter\XINT_seqo_a

\or
\expandafter\XINT_seqo_pa

\else
\expandafter\XINT_seqo_na

\fi

{#1}{#23}%

633 \def\XINT_seqo_a #1#2#3{ {#1}}%
634 \def\XINT_seqo_o #1#2#3#4{ #4}%
635 \def\XINT_seqo_pa #1#2#3%

636 {%
637
638
639
640
641
642
643
644
645 1%

\ifcase\ifnum #3=\xint_c_ 0\else\ifnum #3>\xint_c_ 1\else -1\fi\fi\space
\expandafter\XINT_seqo_o

\or

\expandafter\XINT_seqo_pb
\else

\xint_afterfi{\expandafter\space\xint_gobble_iv}%
\fi

{#1{#2H{#3H{{#113%

646 \def\XINT_seqo_pb #1#2#3%

647 {%
648
649 1%

\expandafter\XINT_seqo_pc\expandafter{\the\numexpr #1+#3}{#2}{#33}%

650 \def\XINT_seqo_pc #1#2%

651 {%
652
653
654
655
656
657
658 }%

\ifnum #1>#2
\expandafter\XINT_seqo_o

\else
\expandafter\XINT_seqo_pd

\fi

{#13{#23}%

659 \def\XINT_seqo_pd #1#2#3#4{\XINT_seqo_pb {#1}{#2}{#3}{#4{#1}}}%
660 \def\XINT_seqo_na #1#2#3%

661 {%
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662 \ifcase\ifnum #3=\xint_c_ 0\else\ifnum #3>\xint_c_ 1\else -1\fi\fi\space
663 \expandafter\XINT_seqo_o

664 \or

665 \xint_afterfi{\expandafter\space\xint_gobble_iv}%
666 \else

667 \expandafter\XINT_seqo_nb

668 \fi

669 {#13{#23 {#3}{{#1}}%

670 1%

671 \def\XINT_seqo_nb #1#2#3%

672 {%

673 \expandafter\XINT_seqo_nc\expandafter{\the\numexpr #1+#3}{#2}{#33}%
674 1%
675 \def\XINT_seqo_nc #1#2%

676 {%

677 \ifnum #1<#2

678 \expandafter\XINT_seqo_o
679 \else

680 \expandafter\XINT_seqo_nd
681 \fi

682 {#1}{#21%

683 }%

684 \def\XINT_seqo_nd #1#2#3#4{\XINT_seqo_nb {#1}{#2}{#3}{#4{#13}}}%

2.19 \xintloop, \xintbreakloop, \xintbreakloopanddo, \xintloopskiptonext
1.09g [2013/11/22]. Made long with 1.09h.

685 \long\def\xintloop #1#2\repeat {#1#2\xintloop_again\fi\xint_gobble_i {#1#23}3}%
686 \long\def\xintloop_again\fi\xint_gobble_i #1{\fi

687 #1\xintloop_again\fi\xint_gobble_i {#1}}%

688 \long\def\xintbreakloop #1l\xintloop_again\fi\xint_gobble_i #2{}%

689 \long\def\xintbreakloopanddo #1#2\xintloop_again\fi\xint_gobble_i #3{#1}%

690 \long\def\xintloopskiptonext #1l\xintloop_again\fi\xint_gobble_i #2{%

691 #2\xintloop_again\fi\xint_gobble_i {#23}}%

2.20 \xintiloop, \xintiloopindex, \xintouteriloopindex, \xintbreakiloop,
\xintbreakiloopanddo, \xintiloopskiptonext, \xintiloopskipandredo

1.09g [2013/11/22]. Made long with 1.09h.

692 \def\xintiloop [#1+#2]{%

693 \expandafter\xintiloop_a\the\numexpr #1l\expandafter.\the\numexpr #2.3}%
694 \long\def\xintiloop_a #1.#2.#3#4\repeat{%

695 #3#4\xintiloop_again\fi\xint_gobble_iii {#1}{#2}{#3#4}}%

696 \def\xintiloop_again\fi\xint_gobble_iii #1#2{%

697 \fi\expandafter\xintiloop_again_b\the\numexpr#1+#2.#2.}%

698 \long\def\xintiloop_again_b #1.#2.#3{%

699 #3\xintiloop_again\fi\xint_gobble_iii {#13}{#23}{#3}}%

700 \long\def\xintbreakiloop #1\xintiloop_again\fi\xint_gobble_iii #2#3#4{}%
701 \long\def\xintbreakiloopanddo

702 #1.#2\xintiloop_again\fi\xint_gobble_iii #3#4#5{#1}%

703 \long\def\xintiloopindex #1\xintiloop_again\fi\xint_gobble_iii #2%
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704 {#2#1\xintiloop_again\fi\xint_gobble_iii {#2}1}%
705 \long\def\xintouteriloopindex #1\xintiloop_again
706 #2\xintiloop_again\fi\xint_gobble_iii #3%

707 {#3#1\xintiloop_again #2\xintiloop_again\fi\xint_gobble_iii {#3}}%

708 \long\def\xintiloopskiptonext #1\xintiloop_again\fi\xint_gobble_iii #2#3{%
709 \expandafter\xintiloop_again_b \the\numexpr#2+#3.#3.}%

710 \long\def\xintiloopskipandredo #1\xintiloop_again\fi\xint_gobble_iii #2#3#4{%
711 #4\xintiloop_again\fi\xint_gobble_iii {#2}{#3}{#4}}%

2.21 \XINT_xflet

1.09e [2013/10/29]: we f-expand unbraced tokens and swallow arising space tokens until the dust
settles.

712 \def\XINT_xflet #1%

713 {%

714 \def\XINT_xflet_macro {#1}\XINT_xflet_zapsp
715 }%

716 \def\XINT_xflet_zapsp

717 {%

718 \expandafter\futurelet\expandafter\XINT_token
719 \expandafter\XINT_xflet_sp?\romannumeral ~&&@%
720 }%

721 \def\XINT_xflet_sp?

722 {%

723 \1fx\XINT_token\XINT_sptoken

724 \expandafter\XINT_xflet_zapsp

725 \else\expandafter\XINT_xflet_zapspB

726 \fi

727 }%

728 \def\XINT_xflet_zapspB

729 {%

730 \expandafter\futurelet\expandafter\XINT_tokenB
731 \expandafter\XINT_xflet_spB?\romannumeral *&&@%
732 }%

733 \def\XINT_xflet_spB?

734 {%

735 \ifx\XINT_tokenB\XINT_sptoken

736 \expandafter\XINT_xflet_zapspB

737 \else\expandafter\XINT_xflet_eq?

738 \fi

739 }%

740 \def\XINT_xflet_eq?

741 {%

742 \ifx\XINT_token\XINT_tokenB

743 \expandafter\XINT_xflet_macro

744 \else\expandafter\XINT_xflet_zapsp

745 \fi

746 }%
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2.22 \xintApplyInline

1.09a: \xintApplyInline\macro{{a}{b}...{z}} has the same effect as executing \macro{a} and then
applying again \xintApplyInline to the shortened list {{b}...{z}} until nothing is left. This
is a non-expandable command which will result in quicker code than using \xintApplyUnbraced. It
f-expands its second (list) argument first, which may thus be encapsulated in a macro.

Rewritten in 1.09c. Nota bene: uses catcode 3 Z as privated list terminator.

747 \catcode Z 3

748 \long\def\xintApplyInline #1#2%

749 {%

750 \long\expandafter\def\expandafter\XINT_inline_macro
751  \expandafter ##\expandafter 1\expandafter {#1{##1}}%
752  \XINT_xflet\XINT_inline_b #2Z% this Z has catcode 3
753 1%

754 \def\XINT_inline_b

755 {%

756 \ifx\XINT_token Z\expandafter\xint_gobble_i

757 \else\expandafter\XINT_inline_d\fi

758 1%

759 \long\def\XINT_inline_d #1%

760 {%

761 \long\def\XINT_item{{#1}}\XINT_xflet\XINT_inline_e
762 }%

763 \def\XINT_inline_e

764 {%

765 \1fx\XINT_token Z\expandafter\XINT_inline_w

766 \else\expandafter\XINT_inline_£\fi

767 }%

768 \def\XINT_inline_f

769 {%

770  \expandafter\XINT_inline_g\expandafter{\XINT_inline_macro {##1}1}%
771 }%

772 \long\def\XINT_inline_g #1%

773 {%

774 \expandafter\XINT_inline_macro\XINT_item

775 \long\def\XINT_inline_macro ##1{#1}\XINT_inline_d
776 }%

777 \def\XINT_inline_w #1%

778 {%

779 \expandafter\XINT_inline_macro\XINT_item

780 1%

2.23 \xintFor, \xintFor*, \xintBreakFor, \xintBreakForAndDo

1.09c [2013/10/09]: a new kind of loop which uses macro parameters #1, #2, #3, #4 rather than
macros; while not expandable it survives executing code closing groups, like what happens in an
alignment with the & character. When inserted in a macro for later use, the # character must be
doubled.

The non-star variant works on a csv 1list, which it expands once, the star variant works on a token
list, which it (repeatedly) f-expands.

1.09e adds \XINT_forever with \xintintegers, \xintdimensions, \xintrationals and \xintBreak-
For, \xintBreakForAndDo, \xintifForFirst, \xintifForLast. On this occasion \xint_firstoftwo and
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\xint_secondoftwo are made long.
1.09f: rewrites large parts of \xintFor code in order to filter the comma separated list via
\xintCSVtoList which gets rid of spaces. The #1 in \XINT_for_forever? has an initial space to-
ken which serves two purposes: preventing brace stripping, and stopping the expansion made by
\xintcsvtolist. If the \XINT_forever branch is taken, the added space will not be a problem there.
1.09f rewrites (2013/11/03) the code which now allows all macro parameters from #1 to #9 in
\xintFor, \xintFor*, and \XINT_forever.

781 \def\XINT_tmpa #1#2{\ifnum #2<#1 \xint_afterfi {{#########233\fi}%
782 \def\XINT_tmpb #1#2{\ifnum #1<#2 \xint_afterfi {{#########233\fi}%
783 \def\XINT_tmpc #1%

784 {%

785 \expandafter\edef \csname XINT_for_left#1\endcsname

786 {\xintApplyUnbraced {\XINT_tmpa #1}{123456789}}%
787 \expandafter\edef \csname XINT_for_right#1\endcsname

788 {\xintApplyUnbraced {\XINT_tmpb #1}{123456789}}%
789 }%

790 \xintApplyInline \XINT_tmpc {1234567893}%

791 \long\def\xintBreakFor #1Z2{}%

792 \long\def\xintBreakForAndDo #1#2Z{#1}%
793 \def\xintFor {\let\xintifForFirst\xint_firstoftwo

794 \futurelet\XINT_token\XINT_for_ifstar }%
795 \def\XINT_for_ifstar {\ifx\XINT_token*\expandafter\XINT_forx
796 \else\expandafter\XINT_for \fi }%

797 \catcode U 3 % with numexpr

798 \catcode'V 3 % with xintfrac.sty (xint.sty not enough)
799 \catcode'D 3 % with dimexpr

800 \def\XINT_flet_zapsp

801 {%

802 \futurelet\XINT_token\XINT_flet_sp?

803 1%

804 \def\XINT_flet_sp?

805 {%

806 \1fx\XINT_token\XINT_sptoken

807 \xint_afterfi{\expandafter\XINT_flet_zapsp\romannumeral®}%
808 \else\expandafter\XINT_flet_macro

809 \fi

810 1%

811 \long\def\XINT_for #1#2in#3#4#5%

812 {%

813 \expandafter\XINT_toks\expandafter

814 {\expandafter\XINT_for_d\the\numexpr #2\relax {#5}}%

815 \def\XINT_flet_macro {\expandafter\XINT_for_forever?\spacel}l%
816 \expandafter\XINT_flet_zapsp #3Z%

817 }%

818 \def\XINT_for_forever? #1Z%

819 {%

820 \ifx\XINT_token U\XINT_to_forever\fi

821 \ifx\XINT_token V\XINT_to_forever\fi

822 \ifx\XINT_token D\XINT_to_forever\fi

823 \expandafter\the\expandafter\XINT_toks\romannumeral®\xintcsvtolist {#1}Z%
824 1%

825 \def\XINT_to_forever\fi #l\xintcsvtolist #2{\fi \XINT_forever #2}%
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826 \long\def\XINT_forx =#1#2in#3#4#5%

827 {%

828 \expandafter\XINT_toks\expandafter

829 {\expandafter\XINT_forx_d\the\numexpr #2\relax {#5}}%
830 \XINT_xflet\XINT_forx_forever? #3Z%

831 }%

832 \def\XINT_forx_forever?

833 {%

834 \1fx\XINT_token U\XINT_to_forxever\fi

835 \1fx\XINT_token V\XINT_to_forxever\fi

836 \1fx\XINT_token D\XINT_to_forxever\fi

837 \XINT_forx_empty?

838 }%

839 \def\XINT_to_forxever\fi #1\XINT_forx_empty? {\fi \XINT_forever }%

840 \catcode U 11

841 \catcode D 11

842 \catcode'V 11

843 \def\XINT_forx_empty?

844 {%

845 \ifx\XINT_token Z\expandafter\xintBreakFor\fi

846 \the\XINT_toks

847 }%

848 \long\def\XINT_for_d #1#2#3%

849 {%

850 \long\def\XINT_y ##1##2##3##AR#SHACHHATHHBH##I{#23%

851 \XINT_toks {{#3}1}%

852 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1l\endcsname

853 \the\XINT_toks \csname XINT_for_right#1l\endcsname }%
854 \XINT_toks {\XINT_x\let\xintifForFirst\xint_secondoftwo\XINT_for_d #1{#2}}%
855 \futurelet\XINT_token\XINT_for_last?

856 1%

857 \long\def\XINT_forx_d #1#2#3%

858 {%

859  \long\def\XINT_y ##1##2##3##A##SHHOCHH#TH#B##I{#2}%

860 \XINT_toks {{#3}3}%

861 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1l\endcsname

862 \the\XINT_toks \csname XINT_for_right#l\endcsname }%
863 \XINT_toks {\XINT_x\let\xintifForFirst\xint_secondoftwo\XINT_forx_d #1{#2}1}%
864 \XINT_xflet\XINT_for_last?

865 }%

866 \def\XINT_for_last?

867 {%

868 \let\xintifForLast\xint_secondoftwo

869 \ifx\XINT_token Z\let\xintifForLast\xint_firstoftwo

870 \xint_afterfi{\xintBreakForAndDo{\XINT_x\xint_gobble_i Z}}\fi

871 \the\XINT_toks

872 1%

2.24 \XINT_forever, \xintintegers, \xintdimensions, \xintrationals

New with 1.09e. But this used inadvertently \xintiadd/\xintimul which have the unnecessary \xint-
num overhead. Changed in 1.09f to use \xintiiadd/\xintiimul which do not have this overhead. Also
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1.09f uses \xintZapSpacesB for the \xintrationals case to get rid of leading and ending spaces
in the #4 and #5 delimited parameters of \XINT_forever_opt_a (for \xintintegers and \xintdi-
mensions this is not necessary, due to the use of \numexpr resp. \dimexpr in \XINT_?expr_Ua,
resp.\XINT_?expr_Da).

873 \catcode'U 3

874 \catcode'D 3

875 \catcode'V 3

876 \let\xintegers U%

877 \let\xintintegers U%

878 \let\xintdimensions D%

879 \let\xintrationals V%

880 \def\XINT_forever #1%

881 {%

882 \expandafter\XINT_forever_a

883 \csname XINT_ ?expr_\ifx#1UU\else\ifx#1DD\else V\fi\fi a\expandafter\endcsname
884 \csname XINT_?expr_\ifx#1UU\else\ifx#1DD\else V\fi\fi i\expandafter\endcsname
885 \csname XINT_?expr_\ifx#1UU\else\ifx#1DD\else V\fi\fi \endcsname

886 1%

887 \catcode U 11

888 \catcode D 11

889 \catcode'V 11

890 \def\XINT_?expr_Ua #1#2%

891 {\expandafter{\expandafter\numexpr\the\numexpr #1l\expandafter\relax

892 \expandafter\relax\expandafter}%

893 \expandafter{\the\numexpr #23}3}%

894 \def\XINT_?expr_Da #1#2%

895 {\expandafter{\expandafter\dimexpr\number\dimexpr #1l\expandafter\relax

896 \expandafter s\expandafter p\expandafter\relax\expandafter}%
897 \expandafter{\number\dimexpr #23}3}%

898 \catcode Z 11

899 \def\XINT_?expr_Va #1#2%

900 {%

901 \expandafter\XINT_?expr_Vb\expandafter

902 {\romannumeral " &&@\xintrawwithzeros{\xintZapSpacesB{#2}}1}%
903 {\romannumeral *&&@\xintrawwithzeros{\xintZapSpacesB{#1}}}%
904 }%

905 \catcode Z 3
906 \def\XINT_?expr_Vb #1#2{\expandafter\XINT_ ?expr_Vc #2.#1.}%
907 \def\XINT_?expr_Vc #1/#2.#3/#4.%

908 {%

909 \xintifEq {#2}{#4}%

910 {\XINT_?expr_V£f {#3}{#1}{#2}3}%

911 {\expandafter\XINT_?expr_Vd\expandafter
912 {\romannumeral®\xintiimul {#2}{#4}}%
913 {\romannumeral®\xintiimul {#1}{#4}}%
914 {\romannumeral®\xintiimul {#2}{#3}}%
915 %

916 1%

917 \def\XINT_?expr_Vd #1#2#3{\expandafter\XINT_?expr_Ve\expandafter {#2}{#3}{#1}1%
918 \def\XINT_?expr_Ve #1#2{\expandafter\XINT_?expr_Vf\expandafter {#2}{#1}}%

919 \def\XINT ?expr_ VI #1#2#3{{#2/#3}{{03{#1}{#2}{#3}}}%

920 \def\XINT_?expr_Ui {{\numexpr 1\relax}{1}}%

31



2 Package xinttools implementation

921 \def\XINT_?expr_Di {{\dimexpr Opt\relax}{65536}}%

922 \def\XINT ?expr_Vi {{1/1}{0111}}%

923 \def\XINT ?expr_U #1#2%

924 {\expandafter{\expandafter\numexpr\the\numexpr #1l+#2\relax\relax}{#2}}%
925 \def\XINT_?expr_D #1#2%

926 {\expandafter{\expandafter\dimexpr\the\numexpr #1+#2\relax sp\relax}{#2}}%
927 \def\XINT_?expr_V #1#2{\XINT_?expr_Vx #2}%

928 \def\XINT_?expr_Vx #1#2%

929 {%

930 \expandafter\XINT_?expr_Vy\expandafter

931 {\romannumeral®\xintiiadd {#1}{#2}3}{#2}%
932 }%

933 \def\XINT _?expr_Vy #1#2#3#4%

934 {%

935 \expandafter{\romannumeral®\xintiiadd {#3}{#13}/#4}{{#1}{#2}{#3}{#4}3%
936 1%

937 \def\XINT_forever_a #1#2#3#4%

938 {%

939 \ifx #4[\expandafter\XINT_forever_opt_a

940 \else\expandafter\XINT_forever_b

941 \fi #1#2#3#4%

942 1%

943 \def\XINT_forever_b #1#2#3Z{\expandafter\XINT_forever_c\the\XINT_toks #2#3}%
944 \1ong\def\XINT_forever_c #1#2#3#4#5%

945 {\expandafter\XINT_forever_d\expandafter #2#4#5{#3}7Z}%

946 \def\XINT_forever_opt_a #1#2#3[#4+#5]#6Z%

947 {%

948 \expandafter\expandafter\expandafter

949 \XINT_forever_opt_c\expandafter\the\expandafter\XINT_toks

950 \romannumeral " &&@#1{#4} {#53}#3%

951 }%

952 \long\def\XINT_forever_opt_c #1#2#3#4#5#6{\XINT_forever_d #2{#4}{#5}#6{#3}Z}%
953 \long\def\XINT_forever_d #1#2#3#4#5%

954 {%

955 \long\def\XINT_y ##1##2##3##A##SHACHHATH#B##I{#5}%

956 \XINT_toks {{#2}1}%

957 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1l\endcsname

958 \the\XINT_toks \csname XINT_for_right#l\endcsname }%
959 \XINT_x

960 \let\xintifForFirst\xint_secondoftwo

961 \expandafter\XINT_forever_d\expandafter #l\romannumeral &&Q@#4{#2} {#3}#4{#53}%
962 1%

2.25 \xintForpair, \xintForthree, \xintForfour

1.09c.

[2013/11/02] 1.09f \xintForpair delegate to \xintCSVtoList and its \xintZapSpacesB the han-
dling of spaces. Does not share code with \xintFor anymore.

[2013/11/03] 1.09f: \xintForpair extended to accept #1#2, #2#3 etc... up to #8#9, \xint-
Forthree, #1#2#3 up to #7#8#9, \xintForfour id.

963 \catcode j 3
964 \long\def\xintForpair #1#2#3in#4#5#6%
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965 {%

966 \let\xintifForFirst\xint_firstoftwo

967 \XINT_toks {\XINT_forpair_d #2{#63}}%

968 \expandafter\the\expandafter\XINT_toks #4jZ%

969 1%

970 \long\def\XINT_forpair_d #1#2#3(#4)#5%

971 {%

972 \long\def\XINT_y ##1##2##3##A##SHACHHATH#B##I{#2}%

973 \XINT_toks \expandafter{\romannumeral®\xintcsvtolist{ #4}3}%
974 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1l\endcsname
975 \the\XINT_toks \csname XINT_for_right\the\numexpr#l+\xint_c_i\endcsname}%
976 \let\xintifForLast\xint_secondoftwo

977 \ifx #5j\expandafter\xint_firstoftwo

978 \else\expandafter\xint_secondoftwo

979 \fi

980 {\let\xintifForLast\xint_firstoftwo

981 \xintBreakForAndDo {\XINT_x \xint_gobble_i Z}}%

982 \XINT_x

983 \let\xintifForFirst\xint_secondoftwo\XINT_forpair_d #1{#23}%
984 1%

985 \long\def\xintForthree #1#2#3in#4#5#6%

986 {%

987 \let\xintifForFirst\xint_firstoftwo

988 \XINT_toks {\XINT_forthree_d #2{#63}}%

989 \expandafter\the\expandafter\XINT_toks #4jZ%

990 }%

991 \long\def\XINT_forthree_d #1#2#3(#4)#5%

992 {%

993 \long\def\XINT_y ##1##2##3##A##SHACHH#TH#B##I{#2}%

994 \XINT_toks \expandafter{\romannumeral®\xintcsvtolist{ #4}3}%
995 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1l\endcsname
996 \the\XINT_toks \csname XINT_for_right\the\numexpr#l+\xint_c_ii\endcsname}%
997 \let\xintifForLast\xint_secondoftwo

998 \ifx #5j\expandafter\xint_firstoftwo

999 \else\expandafter\xint_secondoftwo

1000 \fi

1001 {\let\xintifForLast\xint_firstoftwo

1002 \xintBreakForAndDo {\XINT_x \xint_gobble_i Z}}%

1003 \XINT_x

1004 \let\xintifForFirst\xint_secondoftwo\XINT_forthree_d #1{#2}%
1005 }%

1006 \long\def\xintForfour #1#2#3in#4#5#6%

1007 {%

1008 \let\xintifForFirst\xint_firstoftwo

1009 \XINT_toks {\XINT_forfour_d #2{#6}}%

1010 \expandafter\the\expandafter\XINT_toks #4jZ%

1011 }%

1012 \long\def\XINT_forfour_d #1#2#3(#4)#5%

1013 {%

1014  \long\def\XINT_y ##1##2##3##A##SHACHH#TH#B##I{#2}%

1015 \XINT_toks \expandafter{\romannumeral®\xintcsvtolist{ #4}}%
1016 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1l\endcsname

33



2 Package xinttools implementation

1017 \the\XINT_toks \csname XINT_for_right\the\numexpr#1l+\xint_c_iii\endcsname}%
1018 \let\xintifForLast\xint_secondoftwo

1019 \ifx #5j\expandafter\xint_firstoftwo

1020 \else\expandafter\xint_secondoftwo

1021 \fi

1022 {\let\xintifForLast\xint_firstoftwo

1023 \xintBreakForAndDo {\XINT_x \xint_gobble_i Z}}%

1024 \XINT_x

1025 \let\xintifForFirst\xint_secondoftwo\XINT_forfour_d #1{#23}%
1026 }%

1027 \catcode ' Z 11

1028 \catcode™j 11

2.26 \xintAssign, \xintAssignArray, \xintDigitsOf

\xintAssign {a}{b}..{z}\to\A\B...\Z resp. \xintAssignArray {a}{b}..{z}\to\U.
\xintDigitsOf=\xintAssignArray.
1.1c 2015/09/12 has (belatedly) corrected some "features" of \xintAssign which didn't like the
case of a space right before the "\to", or the case with the first token not an opening brace and the
subsequent material containing brace groups. The new code handles gracefully these situations.

1029 \def\xintAssign{\def\XINT_flet_macro {\XINT_assign_fork}\XINT_flet_zapsp }%
1030 \def\XINT_assign_fork

1031 {%

1032 \let\XINT_assign_def\def

1033 \1fx\XINT_token[\expandafter\XINT_assign_opt

1034 \else\expandafter\XINT_assign_a

1035 \fi

1036 }%

1037 \def\XINT_assign_opt [#1]%

1038 {%

1039 \ifcsname #ldef\endcsname

1040 \expandafter\let\expandafter\XINT_assign_def \csname #ldef\endcsname
1041 \else

1042 \expandafter\let\expandafter\XINT_assign_def \csname xint#ldef\endcsname
1043 \fi

1044 \XINT_assign_a

1045 }%

1046 \long\def\XINT_assign_a #1\to

1047 {%

1048 \def\XINT_flet_macro{\XINT_assign_b}%

1049 \expandafter\XINT_flet_zapsp\romannumeral " &&@#1\xint_relax\to
1050 }%

1051 \long\def\XINT_assign_b

1052 {%

1053 \1fx\XINT_token\bgroup

1054 \expandafter\XINT_assign_c

1055 \else\expandafter\XINT_assign_f

1056 \fi

1057 }%

1058 \long\def\XINT_assign_f #1\xint_relax\to #2%

1059 {%

1060 \XINT_assign_def #2{#1}%
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1062 \long\def\XINT_assign_c #1%

1063 {%
1064
1065
1066
1067
1068
1069
1070 }%

\def\xint_temp {#1}%
\ifx\xint_temp\xint_brelax
\expandafter\XINT_assign_e
\else
\expandafter\XINT_assign_d
\fi

1071 \long\def\XINT_assign_d #1\to #2%

1072 {%
1073
1074
1075 }%

\expandafter\XINT_assign_def\expandafter #2\expandafter{\xint_temp}%
\XINT_assign_c #1\to

1076 \def\XINT_assign_e #I1\to {}%
1077 \def\xintRelaxArray #1%

1078 {%
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090 }%

\edef\XINT_restoreescapechar {\escapechar\the\escapechar\relax}%
\escapechar -1
\expandafter\def\expandafter\xint_arrayname\expandafter {\string #1}%
\XINT_restoreescapechar
\xintiloop [\csname\xint_arrayname 0\endcsname+-1]
\global
\expandafter\let\csname\xint_arrayname\xintiloopindex\endcsname\relax
\ifnum \xintiloopindex > \xint_c_
\repeat
\global\expandafter\let\csname\xint_arrayname 00\endcsname\relax
\global\let #1l\relax

1091 \def\xintAssignArray{\def\XINT_flet_macro {\XINT_assignarray_fork}%

1092

\XINT_flet_zapsp }%

1093 \def\XINT_assignarray_fork

1004 {%
1095
1096
1097
1098
1099 }%

\let\XINT_assignarray_def\def

\1ifx\XINT_token[\expandafter\XINT_assignarray_opt
\else\expandafter\XINT_assignarray

\fi

1100 \def\XINT_assignarray_opt [#1]%

1101 {%
1102
1103
1104
1105
1106
1107
1108
1109 }%

\ifcsname #ldef\endcsname
\expandafter\let\expandafter\XINT_assignarray_def \csname #ldef\endcsname
\else
\expandafter\let\expandafter\XINT_assignarray_def
\csname xint#ldef\endcsname
\fi
\XINT_assignarray

1110 \long\def\XINT_assignarray #1\to #2%

1111 {%
1112

\edef\XINT_restoreescapechar {\escapechar\the\escapechar\relax }%
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1113 \escapechar -1

1114 \expandafter\def\expandafter\xint_arrayname\expandafter {\string #23}%
1115 \XINT_restoreescapechar

1116 \def\xint_itemcount {0}%

1117 \expandafter\XINT_assignarray_loop \romannumeral &&@#1\xint_relax
1118 \csname\xint_arrayname 00\expandafter\endcsname

1119 \csname\xint_arrayname 0\expandafter\endcsname

1120 \expandafter {\xint_arrayname}#2%

1121 }%

1122 \long\def\XINT_assignarray_loop #1%

1123 {%

1124 \def\xint_temp {#1}%

1125 \ifx\xint_brelax\xint_temp

1126 \expandafter\def\csname\xint_arrayname 0\expandafter\endcsname
1127 \expandafter{\the\numexpr\xint_itemcount}%

1128 \expandafter\expandafter\expandafter\XINT_assignarray_end

1129 \else

1130 \expandafter\def\expandafter\xint_itemcount\expandafter

1131 {\the\numexpr\xint_itemcount+\xint_c_i}%

1132 \expandafter\XINT_assignarray_def

1133 \csname\xint_arrayname\xint_itemcount\expandafter\endcsname
1134 \expandafter{\xint_temp }%

1135 \expandafter\XINT_assignarray_loop

1136 \fi

1137 }%

1138 \def\XINT_assignarray_end #1#2#3#4%

1139 {%

1140 \def #4##1%

1141 {%

1142 \romannumeral®\expandafter #1l\expandafter{\the\numexpr ##1}%
1143 1%

1144 \def #1##1%

1145 {%

1146 \ifnum ##1<\xint_c_

1147 \xint_afterfi {\xintError:ArrayIndexIsNegative\space }%
1148 \else

1149 \xint_afterfi {%

1150 \ifnum ##1>#2

1151 \xint_afterfi {\xintError:ArrayIndexBeyondLimit\space }%
1152 \else\xint_afterfi

1153 {\expandafter\expandafter\expandafter\space\csname #3##1\endcsname}%
1154 \fil}%

1155 \fi

1156 Y%

1157 }%

1158 \let\xintDigitsOf\xintAssignArray
1159 \1et\XINT_tmpa\relax \let\XINT_tmpb\relax \let\XINT_tmpc\relax
1160 \XINT_restorecatcodes_endinput%

3 Package xintcore implementation
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.7  Blocks of eight, for needs of v1 2 \x1nt1— .20 \xintiSub, \xintiiSub . . . . . . . . 53
iDivision. . . . . . . . . . .. ... 41 .21 \xintiMul, \xintiiMul . . . . . . . . b7
.8 \xintReverseDigits . . . . .. 43 .22 \xintiSqr, \xintiiSqr . . . . . . . . 61
.9 \xintSgn, \xintiiSgn, \XINT Sgn .23 \xintiPow, \xintiiPow . . . . . . . . 62
\XINT_cntSgn . . .. .. ... .. .. 43 .24 \xintiFac, \xintiiFac .. .. 65
.10 \xintiOpp, \xintiiOpp . . . . . . . . 44 .25 \xintiDivision, \x1ntlQuo \x1nt1Rem
.11 \xintiAbs, \xintiiAbs . . . . . . . . 45 \xintiiDivision, \xintiiQuo, \xintiiRem 68
.12 \xintFDg, \xintiiFDg . . . . . . . . . 45 .26 \xintiDivRound, \xintiiDivRound . . . 82
.13 \xintLDg, \xintiilDg . . . . . . . . . 46 .27 \xintiDivTrunc, \xintiiDivTrunc . . . 84
.14 \xintDouble . . . . . . . . . . .. .. 46 .28 \xintiMod, \xintiiMod . . . . . . . . 85
.15 \xintHalf . . . . . . ... ... ... 47| .29 "“Load xintfrac”" macros . . . . . . . . 85

Got split off from xint with release 1.1. Release 1.1 also added the new macro \xintiiDivRound.
The package does not load xinttools.

The core arithmetic routines have been entirely rewritten for release 1.2.

The commenting continues (2015/11/22) to be very sparse: actually it got worse than ever
with release 1.2. I will possibly add comments at a later date, but for the time being the new
routines are not commented at all.

Also, with 1.2, \xintAdd etc... have been left undefined control sequences: only \xintiAdd and \2
xintiiAdd (etc...) are provided via xintcore. It was announced a long time ago that \xintAdd etc...
were to be removed from xint and only defined by xintfrac.

3.1 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\catcode6l\catcode48\catcode32=10\relax%
\catcodel3=5 % AAM

\endlinechar=13 %

\catcodel23=1 %
\catcodel25=2
\catcode64=11
\catcode35=6
\catcode44=12
\catcode45=12
\catcode46=12
\catcode58=12
\let\z\endgroup
\expandafter\let\expandafter\x\csname ver@xintcore.sty\endcsname
14 \expandafter\let\expandafter\w\csname ver@xintkernel.sty\endcsname
15 \expandafter

=
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16 \ifx\csname PackageInfo\endcsname\relax

17 \def\y#1#2{\immediate\write-1{Package #1 Info: #2.}}%
18 \else

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

20 \fi
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21 \expandafter
22 \ifx\csname numexpr\endcsname\relax

23 \y{xintcore}{\numexpr not available, aborting input}¥%

24 \aftergroup\endinput

25 \else

26 \ifx\x\relax % plain-TeX, first loading of xintcore.sty
27 \ifx\w\relax % but xintkernel.sty not yet loaded.

28 \def\z{\endgroup\input xintkernel.sty\relax}%

29 \fi

30 \else

31 \def\empty {3}%

32 \ifx\x\empty % LaTeX, first loading,

33 % variable is initialized, but \ProvidesPackage not yet seen
34 \ifx\w\relax % xintkernel.sty not yet loaded.

35 \def\z{\endgroup\RequirePackage{xintkernel}}%

36 \fi

37 \else

38 \aftergroup\endinput % xintkernel already loaded.

39 \fi

40 \fi

41 \fi

42 \z%

43 \XINTsetupcatcodes% defined in xintkernel.sty

3.2 Package identification

44 \XINT_providespackage
45 \ProvidesPackage{xintcore}¥%
46 [2015/11/22 v1.2e Expandable arithmetic on big integers (jfB)1%

3.3 Counts for holding needed constants

47 \ifdefined\m@ne\let\xint_c_mone\m@ne

48 \else\csname newcount\endcsname\xint_c_mone \xint_c_mone -1 \fi
49 \newcount\xint_c_xAviii \xint_c_xAviii 100000000
50 \newcount\xint_c_xAix \xint_c_x*ix 1000000000
51 \newcount\xint_c_xAviii_mone \xint_c_xAviii_mone 99999999
52 \newcount\xint_c_xii_e_viii \xint_c_xii_e_viii 1200000000

53 \newcount\xint_c_xi_e_viii_mone \xint_c_xi_e_viii_mone 1099999999
54 \newcount\xint_c_xii_e_viii_mone\xint_c_xii_e_viii_mone 1199999999

3.4 \xintNum

For example \xintNum {----+-+++---+----000000000000003}

1.05 defines \xintiNum, which allows redefinition of \xintNum by xintfrac.sty Slightly modified
in 1.06b (\R->\xint_relax) to avoid initial re-scan of input stack (while still allowing empty
#1). In versions earlier than 1.09a it was entirely up to the user to apply \xintnum; starting
with 1.09a arithmetic macros of xint.sty (like earlier already xintfrac.sty with its own \xintnum)
make use of \xintnum. This allows arguments to be count registers, or even \numexpr arbitrary long
expressions (with the trick of braces, see the user documentation).

Note (10/2015): I should take time to revisit this.

55 \def\xintiNum {\romannumeral®\xintinum }%
56 \def\xintinum #1%

38



3 Package xintcore implementation

57 {%

58 \expandafter\XINT_num_loop

59 \romannumeral " &&@#1\xint_relax\xint_relax\xint_relax\xint_relax
60 \xint_relax\xint_relax\xint_relax\xint_relax\Z
61 1%

62 \let\xintNum\xintiNum \let\xintnum\xintinum
63 \def\XINT_num #1%

64 {%

65 \XINT_num_loop #l\xint_relax\xint_relax\xint_relax\xint_relax
66 \xint_relax\xint_relax\xint_relax\xint_relax\Z
67 }%

68 \def\XINT_num_loop #1#2#3#4#5#6#7#8%

69 {%

70 \xint_gob_til_xint_relax #8\XINT_num_end\xint_relax

71 \XINT_num_NumEight #1#2#3#4#5#6#7#8%

72 ¥%

73 \edef\XINT_num_end\xint_relax\XINT_num_NumEight #1\xint_relax #2\Z
74 {%

75 \noexpand\expandafter\space\noexpand\the\numexpr #1l+\xint_c_\relax
76 %

77 \def\XINT_num_NumEight #1#2#3#4#5#6#7#8%

78 {%

79 \ifnum \numexpr #1#2#3#4#5#6#7#8+\xint_c_= \xint_c_

80 \xint_afterfi {\expandafter\XINT_num_keepsign_a

81 \the\numexpr #1#2#3#4#5#6#7#81\relax}%

82 \else

83 \xint_afterfi {\expandafter\XINT_num_finish

84 \the\numexpr #1#2#3#4#5#6#7#8\relax}%

85 \fi

86 1%

87 \def\XINT_num_keepsign_a #1%

88 {%

89 \xint_gob_til_one#1\XINT_num_gobacktoloop I1\XINT_num_keepsign_b
90 }%

91 \def\XINT_num_gobacktoloop I1\XINT_num_keepsign_b {\XINT_num_loop }%
92 \def\XINT_num_keepsign_b #1{\XINT_num_loop -}%

93 \def\XINT_num_finish #1\xint_relax #2\Z { #1}%

3.5 Zeroes

Changed for 1.2 which has a base model of eight digits rather than four for the basic operations.

094 \edef\XINT_cuz_small #1#2#3#4#5#6#7#8%

95 {%

96 \noexpand\expandafter\space\noexpand\the\numexpr #1#2#3#4#5#6#7#8\relax
97 1%

98 %%6%%%%696%6%6%6%6%

99 \def\XINT_cuz #1#2#3#4#5#6#7#8#9%

100 {%

101 \xint_gob_til_R #9\XINT_cuz_e \R

102 \xint_gob_til_eightzeroes #1#2#3#4#5#6#7#8\XINT_cuz_z 00000000%
103 \XINT_cuz_clean #1#2#3#4#5#6#7#8#9%

104 }%
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105 \edef\XINT_cuz_clean #1#2#3#4#5#6#7#8#9\R

106 {\noexpand\expandafter\space\noexpand\the\numexpr #1#2#3#4#5#6#7#8\relax #93}%
107 \edef\XINT_cuz_e\R #1\XINT_cuz_clean #2\R

108 {\noexpand\expandafter\space\noexpand\the\numexpr #2\relax }%

109 \def\XINT_cuz_z O0000000\XINT_cuz_clean O0000000{\XINT_cuz }%

110 %%%6%%%6%6%%36%%

111 \def\XINT_cuz_byviii #1#2#3#4#5#6#7#8#9%

112 {%

113 \xint_gob_til_R #9\XINT_cuz_byviii_e \R

114 \xint_gob_til_eightzeroes #1#2#3#4#5#6#7#8\XINT_cuz_byviii_z 00000000%

115 \XINT_cuz_byviii_clean #1#2#3#4#5#6#7#8#9%

116 }%

117 \def\XINT_cuz_byviii_clean #1\R { #1}%

118 \def\XINT_cuz_byviii_e\R #I1\XINT_cuz_byviii_clean #2\R{ #21}%

119 \def\XINT_cuz_byviii_z O0000000\XINT_cuz_byviii_clean 00000000 {\XINT_cuz_byviii}%

3.6 Blocks of eight digits
Lingua of release 1.2.

120 \def\XINT_zeroes_forviii #1#2#3#4#5#6#7#8%

121 {%

122 \xint_gob_til_R #8\XINT_zeroes_forviii_end\R\XINT_zeroes_forviii
123 }%

124 \edef\XINT_zeroes_forviii_end\R\XINT_zeroes_forviii #1#2#3#4#5#6#7#8#9\W
125 {%

126 \noexpand\expandafter\space\noexpand\xint_gob_til_one #2#3#4#5#6#7#8%
127 }%

128 %%%X%%%6%6%%%6%6%

1290 \def\XINT_rsepbyviii #1#2#3#4#5#6#7#8%

130 {%

131 \XINT_rsepbyviii_b {#1#2#3#4#5#6#7#8}%

132 }%

133 \def\XINT_rsepbyviii_b #1#2#3#4#5#6#7#8#9%

134 {%

135 #2#3#4A#5#6#7#8#9\expandafter!\the\numexpr

136 1#1\expandafter.\the\numexpr 1\XINT_rsepbyviii

137 }%

138 \def\XINT_rsepbyviii_end_B #I1\relax #2#3{#2.}%

139 \def\XINT_rsepbyviii_end_A #1l1#2\expandafter #3\relax #4#5{#2.1#5.3}%
140 %%%%%6%6%6%%6%6%

141 \def\XINT_sepandrev

142 {%

143 \expandafter\XINT_sepandrev_a\the\numexpr 1\XINT_rsepbyviii

144 }%

145 \def\XINT_sepandrev_a {\XINT_sepandrev_b {}}%

146 \def\XINT_sepandrev_b #1#2.#3.#4.#5.#6.#7.#8.#9.%

147 {%

148 \xint_gob_til_R #9\XINT_sepandrev_end\R

149 \XINT_sepandrev_b {#9!#8!#7!#6!#51#4 #31#21#1}%

150 }%

151 \def\XINT_sepandrev_end\R\XINT_sepandrev_b #1#2\W {\XINT_sepandrev_done #1}%
152 \def\XINT_sepandrev_done #11#2!{ 1%
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153 %%%6%%96%6%%6%6%

154 \def\XINT_sepandrev_andcount

155 {%

156 \expandafter\XINT_sepandrev_andcount_a\the\numexpr 1\XINT_rsepbyviii
157 }%

158 \def\XINT_sepandrev_andcount_a {\XINT_sepandrev_andcount_b 0.{}}%

159 \def\XINT_sepandrev_andcount_b #1.#2#3.#4.#5.#6.#7.#8.#9.%

160 {%

161 \xint_gob_til_R #9\XINT_sepandrev_andcount_end\R

162 \expandafter\XINT_sepandrev_andcount_b \the\numexpr #l+\xint_c_xiv.%

163 {#9 148 1 #7 \#6 | #5 1 #4 1 #31#21%

164 }%

165 \def\XINT_sepandrev_andcount_end\R

166 \expandafter\XINT_sepandrev_andcount_b\the\numexpr #l+\xint_c_xiv.#2#3#4\W

167 {\expandafter\XINT_sepandrev_andcount_done\the\numexpr \xint_c_ii=#3+#1.#2}%
168 \edef\XINT_sepandrev_andcount_done #1.#21#3!%
169 {\noexpand\expandafter\space\noexpand\the\numexpr #1-#3.}%

Needed ending pattern: 1\Z!1\R!1\R!I\R!1\R!'1\R!1\R! I\R!1\R!\W. The \romannumeral in unrevbyviii_a
is for special effects. I must document when needed and used.

170 \def\XINT unrevbyviii #11#2!1#3!1#4\1#5!1#6!1#71#8!11#9!%
171 {%

172 \xint_gob_til_R #9\XINT_unrevbyviii_a\R

173 \XINT_unrevbyviii {#9#8#7#6#5#4#3#2#1}%

174 }%

175 \edef\XINT_unrevbyviii_a\R\XINT_unrevbyviii #1#2\W

176 {\noexpand\expandafter\space

177 \noexpand\romannumeral * & &@\noexpand\xint_gob_til_Z #1}%

Can work with ending pattern: I\Z!I\R!I\R!I\R!'I\R!I\R!1\R!\W but the longer one of unrevbyviii
is ok here too. Used currently (1.2) only by addition, now (1.2c) with long ending pattern. Does
the final clean up of leading zeroes contrarily to general \XINT_unrevbyviii.

178 \def\XINT_smallunrevbyviii 1#1!1#2!1#311#41#5!1#6! 1#7 ! 1#8!#9\W%
179 {%
180 \expandafter\XINT_cuz_small\xint_gob_til_Z #8#7#6#5#4#3#2#1%
181 }%

3.7 Blocks of eight, for needs of v1.2 \xintiiDivision.

182 \def\XINT_sepbyviii_andcount

183 {%

184 \expandafter\XINT_sepbyviii_andcount_a\the\numexpr\XINT_sepbyviii
185 }%

186 \def\XINT_sepbyviii #1#2#3#4#5#6#7#8%

187 {%

188 1#1#2#3#4#5#6#7#8\expandafter!\the\numexpr\XINT_sepbyviii

189 }%

190 \def\XINT_sepbyviii_end #Il\relax {\relax\XINT_sepbyviii_andcount_end!}%
191 \def\XINT_sepbyviii_andcount_a {\XINT_sepbyviii_andcount_b \xint_c_.}%
192 \def\XINT_sepbyviii_andcount_b #1.#2!#31#4!#5!#6#71#81#9!%

193 {%

194 #2\expandafter!\the\numexpr#3\expandafter!\the\numexpr#4\expandafter
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195 I\the\numexpr#5\expandafter!\the\numexpr#6\expandafter!\the\numexpr
196 #7\expandafter

197 \the\numexpr#8\expandafter!\the\numexpr#9\expandafter!\the\numexpr
198 \expandafter\XINT_sepbyviii_andcount_b\the\numexpr #l+\xint_c_viii.%
199 }%

200 \def\XINT_sepbyviii_andcount_end #1\XINT_sepbyviii_andcount_b\the\numexpr
201 #2+\xint_c_viii.#3#4\W {\expandafter.\the\numexpr #2+#3.1}%

202 %BKRKKK%%%%6%6%6

203 \def\XINT_rev_nounsep #1#2!#31#41#5#6\#7#8!#9!%

204 {%

205 \xint_gob_til_R #9\XINT_rev_nounsep_end\R

206 \XINT_rev_nounsep {#9!#8!#7!1#6!#5#4 #31#21#1}%

207 }%

208 \def\XINT_rev_nounsep_end\R\XINT_rev_nounsep #1#2\W {\XINT_rev_nounsep_done #13}%
209 \def\XINT_rev_nounsep_done #11{ 1}%

210 BWWXKK%%%%%6%6%

211 \def\XINT_sepbyviii_Z #1#2#3#4#5#6#7#8%

212 {%

213 1#1#2#3#4#5#6#7#8\expandafter!\the\numexpr\XINT_sepbyviii_Z

214 }%

215 \def\XINT_sepbyviii_Z_end #1\relax {\relax\Z!}%

216 BWWXKK%%%%6%6%

217 \def\XINT_unsep_cuzsmall #11#2!1#3!1#4!1#5!1#6!1#7!1#8!1#9!%

218 {%

219 \xint_gob_til_R #9\XINT_unsep_cuzsmall_end\R

220 \XINT_unsep_cuzsmall {#1#2#3#4#5#6#7#8#9}1%

221 }%

222 \def\XINT_unsep_cuzsmall_end\R

223 \XINT_unsep_cuzsmall #1{\XINT unsep_cuzsmall_done #1}%

224 \def\XINT_unsep_cuzsmall_done #1\R #2\W{\XINT_cuz_small #1}%

225 \def\XINT_unsep_delim {1\R!1\R!1\R!I\R!I\R!I\R!I\R!1\R!\W}%

226 BWWXKK%%%%%6%6%

227 \def\XINT_div_unsepQ #11#2!1#3!1#4!1#5!1#6! 1#7!1#8!1#9!%

228 {%

229 \xint_gob_til_R #9\XINT_div_unsepQ_end\R

230 \XINT_div_unsepQ {#1#2#3#4#5#6#7#8#9}%

231 }%

232 \def\XINT_div_unsepQ_end\R\XINT_div_unsepQ #1{\XINT_div_unsepQ_x #11}%
233 \def\XINT_div_unsepQ_x #1#2#3#4#5#6#7#8#9%

234 {%

235 \xint_gob_til_R #9\XINT_div_unsepQ_e \R

236 \xint_gob_til_eightzeroes #1#2#3#4#5#6#7#8\XINT_div_unsepQ_y 00000000%
237 \expandafter\XINT_div_unsepQ_done \the\numexpr #1#2#3#4#5#6#7#8.#9%
238 }%

239 \def\XINT_div_unsepQ_e\R\xint_gob_til_eightzeroes #I1\XINT_div_unsepQ_y #2\W
240 {\the\numexpr #l\relax \Z}%

241 \def\XINT_div_unsepQ_y #1.#2\R #3\W{\XINT_cuz_small #2\Z}%

242 \def\XINT_div_unsepQ_done #1.#2\R #3\W { #1#2\Z}%

243 WWIKKKK%%%66%

244 \def\XINT_div_unsepR #11#2!1#3!1#4!1#5!1#6! 1#7!1#8!1#9!%

245 {%

246 \xint_gob_til_R #9\XINT_div_unsepR_end\R
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247 \XINT_div_unsepR {#1#2#3#4#5#6#7#8#9}%

248 }%

249 \def\XINT_div_unsepR_end\R\XINT_div_unsepR #1{\XINT_div_unsepR_done #1}%
250 \def\XINT_div_unsepR_done #1\R #2\W {\XINT_cuz #1\R}%

3.8 \xintReverseDigits
v1.2. Needed now by \xintLDg.

251 \def\XINT_microrevsep #1#2#3#4#5#6#7#8%

252 {%

253 1#8#7#6#5#4#3#2#1\expandafter!\the\numexpr\XINT_microrevsep

254 }%

255 \def\XINT_microrevsep_end #1\W #2\expandafter #3\Z{#2!1}%

256 \def\xintReverseDigits {\romannumeral@\xintreversedigits }%

257 \def\xintreversedigits #1{\expandafter\XINT_reversedigits\romannumeral &&@#1\Z}%
258 \def\XINT_reversedigits #1%

259 {%

260 \xint_UDsignfork

261 #1{\expandafter\xint_minus_thenstop\romannumeral®\XINT_reversedigits_a}%
262 -{\XINT_reversedigits_a #1}%

263 \krof

264 }%

265 \def\XINT_reversedigits_a #1\Z

266 {%

267 \expandafter\XINT_revdigits_a\the\numexpr\expandafter\XINT_microrevsep
268 \romannumeral ~&&@#1{\XINT_microrevsep_end\W}\XINT_microrevsep_end

269 \XINT_microrevsep_end\XINT_microrevsep_end

270 \XINT_microrevsep_end\XINT_microrevsep_end

271 \XINT_microrevsep_end\XINT_microrevsep_end\Z

272 INZ!TI\R!I\R!'I\R!'I\R!1\R!1\R!1\R! I\R!\W

273 }%

274 \def\XINT_revdigits_a {\XINT_revdigits_b {}}%
275 \def\XINT_revdigits_b #11#2!1#3!1#4!1#5!1#6! 1#7!11#8!1#9!%

276 {%

277 \xint_gob_til_R #9\XINT_revdigits_end\R

278 \XINT_revdigits_b {#9#8#7#6#5#4#3#2#13}%
279 }%

280 \edef\XINT_revdigits_end\R\XINT revdigits_b #1#2\W
281 {\noexpand\expandafter\space\noexpand\xint_gob_til_Z #13}%

3.9 \xintSgn, \xintiiSgn, \XINT_Sgn, \XINT_cntSgn

Changed in 1.05. Earlier code was unnecessarily strange. 1.09a with \xintnum

1.09i defines \XINT_Sgn and \XINT_cntSgn (was \XINT__Sgn in 1.09i) for reasons of internal op-
timizations.

xintfrac.sty will overwrite \xintsgn with use of \xintraw rather than \xintnum, naturally.

282 \def\xintiiSgn {\romannumeral®\xintiisgn }%

283 \def\xintiisgn #1%

284 {%

285 \expandafter\XINT_sgn \romannumeral &&@#1\Z%
286 }%
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3 Package xintcore implementation

287 \def\xintSgn {\romannumeral®\xintsgn }%
288 \def\xintsgn #1%

289 {%

290 \expandafter\XINT_sgn \romannumeral®\xintnum{#1}\Z%
201 }%

292 \def\XINT