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1 An introduction and a brief timeline

This is 1.4m of 2022/06/10.

The CHANGES.html contains a detailed history of the evolution of the packages:
Internet: http://mirrors.ctan.org/macros/generic/xint/CHANGES.html

At 1.4m I added hyperlinks to the macro code. Each
instance of a macro in the code is linked with tar-
get the location of its definition (via \def or \1
et or variants). This has been done via a heist on
doc (v2 version) automated indexing which has been
transformed here into automated hyperlinking. The
details are commented upon in the next section. Fur-
thermore the codeline where the macro is defined
will link to its description in the user manual, if
available, inside xint-all.pdf which combines user
manual and source code. In sourcexint.pdf the link
is more modestly targeting the sectioning heading
referencing the macro name, if available. Again in
xint-all.pdf the macros documented in the user man-

~

ual have a link source to their source code.

The sad truth however is that my code is poorly
documented. On two counts:

e scarcity at times,

e occasional excessive verbosity,

e generally inadequate or irrelevant contents.
The macro comments have had a distinct tendency to
record the changes across releases or even those
occurring during pre-release development phase,
rather than explaining the interface, or perhaps an
algorithm. As I am aware of that, I have a mechanism
of “private comments’ which are removed by the dtx
build script. But then I sometimes use it en masse
as it would be too much work to clean-up the existing


http://mirrors.ctan.org/macros/generic/xint/CHANGES.html
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comments, and as a result the code is not commented
at all anymore... A typical example is with \xint-
iiSquareRoot which is amply documented in the pri-
vate sources but only 10% of it could be of any value
to any other reader than myself and it would be sim-
ply the description of what #1, #2, ... stand for.
As a result I converted at some point (perhaps even
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originally) everything into private comments. Ex-
tracting the useful parts describing the macro pa-
rameters and checking they are actually still valid
would be very time-consuming. The real problem here
is that the actual underlying algorithms are rarely
if ever described. But rest assured this is all only
school mathematics anyway.

e Release 1.4m of 2022/06/09 is mainly a documentation upgrade, with proud hyperlinked macros in
the code, and various documentation enhancements. It is also fixing a longstanding incompat-
ibility with miniltx of which the author was unaware. It also inaugurates usage of the engine
string comparison primitive.

e Release 1.4i of 2021/06/11: extension of the «simultaneous assignments» concept (backwards
compatible).

o Release 1.4g of 2021/05/25: powers are now parsed in a right associative way. Removal of the
single-character operators &, |, and = (deprecated at 1.1). Reformatted expandable error mes-
sages.

o Release 1.4e of 2021/05/05: logarithms and exponentials up to 62 digits, trigonometry still
mainly done at high level but with guard digits so all digits up to the last one included can
be trusted for faithful rounding and high probability of correct rounding.

e Release 1.4 of 2020/01/31: xintexpr overhaul to use \expanded based expansion control. Many
new features, in particular support for input and output of nested structures. Breaking
changes, main ones being the (provisory) drop of x*[a, b,...], x+[a, b,...] et al.syntax and
the requirement of \expanded primitive (currently required only by xintexpr).

e Release 1.3e of 2019/04/05: packages xinttrig, xintlog; \xintdefefunc " “non-protected''
variant of \xintdeffunc (at 1.4 the two got merged and \xintdefefunc became a deprecated alias
for \xintdeffunc). Indices removed from sourcexint.pdf.

o Release 1.3d of 2019/01/06: fix of 1.2p bug for division with a zero dividend and a one-digit
divisor, \xinteval et al. wrappers, gcd() and lcm() work with fractions.

e Release 1.3c of 2018/06/17: documentation better hyperlinked, indices added to sourcexint.p
df. Colon in := now optional for \xintdefvar and \xintdeffunc.

o Release 1.3b of 2018/05/18: randomness related additions (still WIP).
o Release 1.3a of 2018/03/07: efficiency fix of the mechanism for recursive functions.

o Release 1.3 of 2018/03/01: addition and subtraction use systematically least common multiple
of denominators. Extensive under-the-hood refactoring of \xintNewExpr and \xintdeffunc which
now allow recursive definitions. Removal of 1.20 deprecated macros.

e Release 1.2q of 2018/02/06: fix of 1.21 subtraction bug in special situation; tacit multipli-
cation extended to cases such as 10!20!30!.

e Release 1.2p of 2017/12/05: maps // and /: to the floored, not truncated, division. Simulta-
neous assignments possible with \xintdefvar. Efficiency improvements in xinttools.

e Release 1.20 of 2017/08/29: massive deprecations of those macros from xintcore and xint which
filtered their arguments via \xintNum.

o Release 1.2n of 2017/08/06: improvements of xintbinhex.

o Release 1.2m of 2017/07/31: rewrite of xintbinhex in the style of the 1.2 techniques.


https://ctan.org/pkg/miniltx
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e Release 1.21 of 2017/07/26: under the hood efficiency improvements in the style of the 1. by
2 techniques; subtraction refactored. Compatibility of most xintfrac macros with arguments
using non-delimited \the\numexpr or \the\mathcode etc...

o Release 1.2i of 2016/12/13: under the hood efficiency improvements in the style of the 1.2
techniques.

e Release 1.2 of 2015/10/10: complete refactoring of the core arithmetic macros and faster
\xintexpr parser.

e Release 1.1 of 2014/10/28: extensive changes in xintexpr. Addition and subtraction do not
multiply denominators blindly but sometimes produce smaller ones. Also with that release,
packages xintkernel and xintcore got extracted from xinttools and xint.

o Release 1.09g of 2013/11/22: the xinttools package is extracted from xint; addition of \xint-
loop and \xintiloop.

e Release 1.09c of 2013/10/09: \xintFor, \xintNewNumExpr (ancestor of \xintNewExpr/\xint-
deffunc mechanism).

e Release 1.09a of 2013/09/24: support for functions by xintexpr.
o Release 1.08 of 2013/06/07: the xintbinhex package.

e Release 1.07 of 2013/05/25: support for floating point numbers added to xintfrac and first
release of the xintexpr package (provided \xintexpr and \xintfloatexpr).

o Release 1.04 of 2013/04/25: the xintcfrac package.
® Release 1.03 of 2013/04/14: the xintfrac and xintseries packages.

e Release 1.0 of 2013/03/28: initial release of the xint and xintgcd packages.

2 Custom macrocode environment

I have always used the monospaced newtxtt typeface, more precisely its newtxttz variant with vari-
able interword spacing and allowed hyphenation, both for the user manual and for the code comments.
But as the code itself is also rendered with newtxtt, naturally using this time the monospace type-
face preventing hyphenation, and with a verbatim rendering obeying spaces and linebreaks, it is
somewhat of an issue to help better separate visually the comments from the code. I long used a
special color (which was Purple for a long time), not for all code comments but for those which
in the source were inside a custom verbatim environment! which allows free-flowing of horizontal
whitespace and soft-wrapping at linebreaks.? Using this verbatim rendering spared me the tedious
task of escaping macros or other special characters inside my code comments.

But other paragraphs of code comments? were typed-in as normal ElzX-markup with occasional usage
of the | escape for short verbatim and some custom \cs-type macros enhanced for hyperlinks. So I
ended up in a situation with some paragraphs of code comments all uniformly colorized (apart from
rare hyperlinks allowed by an escape inside) and others in black containing some colored short
verbatim and some hyperlinks.

To try to alleviate this I modified my custom verbatim to work with an active backslash character
\ in order to gather the control sequence name, check if it corresponds to a labeled reference in
the implementation if yes insert the usage of \hyperref to link to it.

1 | used to employ a Plain TEX mark-up with a macro \1lverb (meaning “long \verb"), but | converted this into an environment
at the time of adding the hacks described next. 2 Some special mark-up at starts of lines such as %( and %) serves to delimit
portions where whitespace is obeyed as in regular verbatim. 3 | do employ the standard dtx mark-up for such code comments,
i.e. with these comments on lines with a % as their first character; but the part of xint.dtx giving the user manual is a regular IATEX
document, as this is easier to manage on the long term. Also the present comments are input as if in a regular IATEX document.
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Those familiar with doc.sty will have recognized immediately that it too activates the \ in order
to insert suitable indexing commands.*

I had actually never really looked into doc.sty code, but I started wondering if one could not
indeed divert its indexing facility into an automated generation of hyperlinks: i.e. hyperlinking
from macro names to the line where they are first defined.’

In this section I will display and comment the hacks I have done to convert the doc.sty macros
into achieving automatic hyperlinking inside the code lines, from the places of use of a macro to
the place of its definition, and from the place of its definition to the user documentation (if
building xint-all.pdf), if available. Using the colored links of hyperref this already provides
a kind of minimal syntax highlighting to the code lines, which we will enhance via colorizing the
inline comments (i.e. everything following a % in the source code), and also colorizing the tokens
not involved in control sequence names.

Horrified readers will see I have completely botchered not only the indexing facilities but also
this business of “modules” which is in a part of documentation I haven't read yet. And, now that you
are appalled enough let's admit that the sourcexint.pdf documentation never has made any usage of
the macro and environment environments from doc.sty, so I have not even tested if they survive the
mistreatment here.®

% \macrocode

% ==========

% 2014/11/04 did some hack with active characters a la upquote for straight
% quotes, but this is now irrelevant as we use suitable font from newtxtt with
% straight quotes.

% doc.sty does \AtBeginDocument{\let\macro@font\MacroFont} and formerly I
% overwrote \macro@font to use a newtxtt font with a slashed 0 in the
% implementation part.

% 2022/05/17 removes this, but I still need to redefine \macro@font to remove some

% stuff I formerly added to \MacroFont and which is only useful for the user manual.

\def\macro@font {\ttfamily }

The \makestarlowast makes the * active to be lowered like this *. Formerly I hacked \macrocodé
e or used \macro@font (which comes before \dospecials in \macro@code but the * is not a special
character) but it seems now cleaner to use the EX environment hooks.

% no problem as * is not "special" so the active catcode will not be reset

\AddToHook{env/macrocode/begin}{\makestarlowast}

Let's continue benefiting from modern hooks to work around vertical spacing issues

https://github.com/latex3/latex2e/issues/563

\AddToHook{env/macrocode/after}{\@obreakfalse}

\AddToHook{env/macrocode/begin}{\partopsepOpt\relax}

As explained above I make the % active in order to colorize comments so here I do need to overwrite
the core delimited macro \xmacro@code.

\begingroup

\catcode \|=\z@ \catcode \[=\@ne \catcode \]=\tw@

\catcode \{=12 \catcode \}=12

4 The sourcexint.pdf documentation included automated indices thanks to by doc, but only during 2018-2019. | felt the indices
made the build process quite longer, produced very big PDFs and, in view of the capabilities of the modern PDF viewers had a
limited interest in the case at hand. Besides, they were some limitations such as requiring user intervention for macros created via
\csname constructs. This limitation can not be overcome easily, especially when furthermore, as in xintexpr, this is done sometimes
via loops applying some templates, as it would seem for that one has to emulate TEX itself. This limitation applies naturally
also to the hacks described in this section! 3 The recently released V3 of doc is about hyperlinking, | have to check better its
documentation but | don't think it creates hyperlinks from code lines to code lines as we will do here. © Of course | did use
those facilities for some of my IATEX packages... but for sourceint.pdf | have always used the IATEX sectioning commands rather.
With a hack which will be described at the end of this section to introduce suitable hyperlink targets for those names entered into
the comma separated section titles.
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% Let % be active to use a color for it and gray-out

% comments left in code (there are few)

\catcode \%=13 \catcode \ =\active \catcode \\=\active

| gdef | xmacro@code#1% \end{macrocode} [#1|end[macrocode]]

| endgroup

I will give a document wide definition to the active %, other places where I need an active % like
my lverb environment use \let at the appropriate time to give it another meaning. The redefinition
makes it change the color, and for this it opens a scope limiting group, which gets closed via the
active end of line, suitably locally altered.

\begingroup\catcode \%=\active\catcode \*AM 13

\gdef%{\begingroup\color{macrocodecommentcolor}\@percentchar\odef

{\expandafter\endgroup

}}\endgroup

The \odef in the above code is an xintkernel utility.

\texttt{\meaning\odef}
macro:#1->\expandafter \def \expandafter #1\expandafter

Let's mention already that there better should not be a \def\foo in a comment as no mechanism has
been added here to prevent the macrocode to believe this is an actual definition (whose detection
method is described below).

For hyperlinking I turn CodelineNo into a regular EX counter. The next few lines were actually
executed right after having loaded doc v2:

% First we want to turn CodelineNo into a real LaTeX counter

% This will spare defining an extra counter for the hyperlinks with \hyperref

\begingroup\let\newcount\@gobble\@definecounter{CodelineNo}\endgroup

% Let's now reenact the doc.sty default for \theCodeLineNo

\def\theCodelineNo{\reset@font\scriptsize\arabic{CodelineNo}}

% But as we will reset CodelineNo at each style file we need some unique id

\def\theHCodelineNo{\the\value{section}.\the\value{CodelineNo}}

The xint packages use @, :, ?, » and _ as letters, and xintexpr also uses ! as letter.

\def\xintMakePrivateLetters{\catcode : 11 \catcode ? 11 \catcode @ 11

\catcode A 11 \catcode _ 11 }

\def\xintexprMakePrivateLetters{\xintMakePrivateLetters \catcode ! 11 }

\let\MakePrivateLetters\xintMakePrivateLetters

The whole idea is to colorize things so we executed the following in the preamble after having
loaded xcolor in order to have all such settings in one place only.

\definecolor{xintnamecolor}{RGB}{228,57,0}

\colorlet{verbcolor}{Maroon}

%

\colorlet{privatecommentcolor}{cyan}

\colorlet{macrocodecommentcolor}{gray}

\colorlet{macrocodenewmacrocolor}{verbcolor}

\colorlet{macrocodelinktouserdoccolor}{xintnamecolor}% and bold face

\colorlet{macrocodelinktosectioncolor}{DarkBlue}% and bold face

\colorlet{macrocodelinktocodelinecolor}{DarkBlue}

\colorlet{macrocodenoncscolor}{Green}

\def\xintdocMacrocodeFallbackColorCmd{\normalcolor}

Let's overwrite the macrocode \everypar and use for this \init@crossref as suitable hook. We
need this to

e make the % active (after the \macro@code has done \dospecials already), in order to colorize

the inline comments,
e reset the color, because we will place an overall \color command in a “before” hook to colorize
the non control sequence tokens,
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e insert a suitable \refstepcounter. This would not be needed if using an \hypertarget/\hyperlé
ink approach.
In passing we start the destruction of FM's work by not including the \check@module inside the \e )
verypar. I had used it as an entry-point hook before actually deciding to overwrite the \everypar
and remove \check@module altogether from it.
\odef\init@crossref{\init@crossref%
\everypar{\refstepcounter{CodelineNo}%
\1llap{{\xintdocMacrocodeFallbackColorCmd\theCodelineNo}\
\hskip\@totalleftmargin}%
%
\catcode \%\active
1%
In the environment the backslash is active and is given the meaning of \scan@macro. Let's modify
this meaning
e to not insert itself yet,
e and to prepare for collecting not only a name but also spaces (for reasons explained below).
\def\scan@macro{%
% we do not insert it yet
% \special@escape@char
\step@checksum
% \ifscan@allowed
\let\macro@namepart\@empty
% we need this for reasons explained below
\let\macro@spacepart\@empty
\def\next{\futurelet\next\macro@switch}%
% \else \let\next\@empty \fi
\next
b
% unchanged:
% \def\macro@switch{\ifcat\noexpand\next a%

% \let\next\macro@name
% \else \let\next\short@macro \fi
% \next}

We do not bother with “short” control sequences:
\def\short@macro#1{\special@escape@char#1}

The \macro@name is not modified but \more@macroname gets overwritten:
% \def\macro@name#1{\edef\macro@namepart{\macro@amepart#13}%

% \futurelet\next\more@macroname}

% \def\more@macroname{\ifcat\noexpand\next a%
% \let\next\macro@name

% \else \let\next\macro@finish \fi

% \next}

\def\more@macroname{\ifcat\noexpand\next a%

\expandafter\macro@name

% we keep the \next for usage later and start filtering out of the way spaces

% this is caused by necessity of handling things such as \let<space>\foo\bar

% but also not be fooled by \let<space>#6\macro

\else \expandafter\macro@gatherspaces \fi

1
Now a simple \futurelet loop will gather consecutive active spaces which may separate a \def or

\let from the control sequence which is getting defined in the source code:

\def\macro@gatherspaces{%
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\ifx\next\@xobeysp
\expandafter\macro@gatherspaces@i
\else
\expandafter\macro@finish
\fi}%

\def\macro@gatherspaces@i#1{%

\odef\macro@spacepart{\macro@spacepart#1}% #1 = active space
\futurelet\next\macro@gatherspaces}%

We need to collect those spaces in order to have a peek at what is coming next. Some code comments,
but I am not going to comment my comments. ..

% We do not want \expandafter\def\csname to consider it defines \csname

% We de no want \expanded{\edef\expandafter\noexpand\csname...}

% to consider it defines \noexpand. We do not want this input

% expandafter\def\expandafter#l\expandafter{\romannumeral

% to consider it defines \expandafter or \romannumeral.

% We do not want \ifdefined\odef\else to be interpreted as definition

% of \else

When we scan a \def or \let or... we toggle a boolean that says that what comes next will either
insert a KX \label (and the counter CodelineNo is suitably \refstepcountered in \everypar to
create an hypertarget), or an \hyperref. I also use a EfX counter simply to be able to boast about
the number of defined macros at the end of the PDF.’

\newif\iflabelmacro@allowed

\newcounter{xintMacroCnt}

\def\xintimplabelprefix{src-}

\let\xintdoclabelprefix\empty

\let\xintlabelprefix\xintimplabelprefix

Now to the crux of the matter. The core of our hacks is in \macro@finish. We will need the _ to
be of catcode letter there.

\catcode _ 11 %

\def\macro@finish{%

\iflabelmacro@allowed

Some control sequence names should never create hyperlinking. I hesitate about what to do with \Q
empty and \space: xintkernel does define them if they do not exist (which seems improbable) but we
know what they are anyhow. Let's be careful here with how \in@ works and add suitable delimiters
to avoid sub-matches.

\expandafter\in@\expandafter{\expandafter.\macro@namepart, }%
{.csname, .expandafter, .noexpand, .else,%
.t,.w,.Xx,.y,.z,.XINT_x, .XINT_y,%
.XINT_tmpa, .XINT_tmpb, .XINT_tmpc, .XINT_tmpd, .XINT_tmpe,% _ is letter here
.XINT_expr_defbin_b, .XINT_expr_defbin_c, .XINT_expr_defbin_d,%
.empty, .space, }%

If the thing is not excluded we check via a custom flag if we created already a \label, if not we
create the \label and step the macro counter. In the latter case we will try to link to a target
in the user manual (which may be available naturally only if we are creating xint-all.pdf) or to
a label from a sectioning title in the implementation part. The latter situation is a bit silly
because it will mean a link to a place perhaps only a few lines above the location of the macro
definition but well. For some macros I wrote a very long incipit and then the link is useful as it
jumps back to its start and allows to read the whole thing again in a never ending cycle.

A link to the user documentation part will be colorized \likethis whereas hyperlinking to the
nearby section will look \likethat. If no such target exists we use \this_color to highlight the

7 But | needed to make a manual estimate of a correction due to the many macros defined in xintexpr via \csname constructors.
On June 6, 2022, | estimated there are at least about 452 of them and | since correct the macro counter with this addition at the
end of source file for xintexpr.
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new macro (it is currently the same highlighting as for \verb usage in the code comments). It is
then not a link but a target only. Finally, things excluded from the mechanism are rendered using
a fall-back color, which currently is simply the color from \normalcolor, i.e. the black color.
\ifin@
{\xintdocMacrocodeFallbackColorCmd\special@escape@char\macro@ramepart}%
\else
\ifcsname alreadydefined-\macro@namepart\endcsname

Contrarily to doc.sty we have not yet typeset the \ so we insert it via \special@escape@char
(this makes me realize I have not yet checked if I use a special catcode zero character anywhere
in the sources; I surely do in the sources for this documentation, but probably not for the actual
packages) .

\hyperref[xintmacro-\macro@amepart] {\special@escape@char\macro@amepart}%
\else

We rarely define things twice but it happens sometimes when a macro needs a space token. Unfor-
tunately LaTeX's \label has no mechanism to tell if a label has already been used and if we issue
a second \label with same name it will complain at some later stage. We can not use CodelineNo as
how are we going then to refer to it? So we set up a flag to signal the \label has been created.

% this will make a rather large number of macro names in the string pool...
\global\expandafter\let\csname alreadydefined-\macro@namepart\endcsname\@empty
\label {xintmacro-\macro@namepart}%

I considered a \hypertarget/\hyperlink method, but use finally \label and \hyperref. It is ac-
tually fun to see a gigantic .aux file allowing to get the information and to have the possibility
to count again with grep for example.

\stepcounter{xintMacroCnt}%
% try to link to a label in user documentation if building xint-all.pdf
\ifcsname r@\xintdoclabelprefix\macro@namepart\endcsname
{\hypersetup{linkcolor=macrocodelinktouserdoccolor}%
\hyperref[\xintdoclabelprefix\macro@namepart]%
{\textbf{\special@escape@char\macro@namepart}}}%
\else
% try to link to a labeled section in implementation part
\ifcsname r@\xintimplabelprefix \macro@namepart\endcsname
{\hypersetup{linkcolor=macrocodelinktosectioncolor}%
\hyperref[\xintimplabelprefix\macro@namepart]%
{\textbf{\special@escape@char\macro@namepart}}}%
\else
\textcolor{macrocodenewmacrocolor}{\special@escape@char\macro@amepart}%
\fi\fi
\fi
\fi
In all cases we now turn off the toggle for \label creation. Except if we were dealing with \exp
andafter, then we do keep it on. But only if what is coming next is a control sequence.
\labelmacro@allowedfalse
\expandafter\in@\expandafter{\expandafter.\macro@namepart,}{.expandafter,}%
\ifin@
\ifx\next\scan@macro\labelmacro@allowedtrue\fi
\fi
\else % end of \labelmacro@allowedtrue branch

Now we return to the original \macro@finish code, with some check of the macro name to detect
when it is \def or a cousin, and if it is we turn on the toggle to associate a \label or an \hype )
rref to the next control sequence. However we do this only if the next token is the catcode zero
character. For this to work we have moved away the spaces beforehand.
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I hesitated about adding \chardef and \mathchardef but this would have the effect of adding
hyperlinks for the \xint_c_i et al. constants, whose names are anyhow pretty much explicit. An end
of line separating \def from the actual control sequence will cause the code to not activate the
labelling process.

\ifx\next\scan@macro
\expandafter\in@\expandafter{\expandafter.\macro@namepart, }%
{.def, .edef, .let, .gdef, .xdef, .odef, .oodef, . fdef, }%
\ifin@\labelmacro@allowedtrue\fi
\fi

If the reference exists, use it. The link will use color like in this example: \xint_dothis. In
development, I had an alternative method not using \label/\hyperref but \hypertarget/\hyperlink.
But here arose the question about how to know if a target existed (possibly located later in the
source code). And it seems the answer would have been to use a mechanisme like the commented-out
\ifnot@exclude below or the above \in@ direct usages, but with a big list of all words we know
will not have been associated with a target in the other branch. I.e. basically the TgX primitives
in the code, or also the constants \xint_c_{roman numeral) which deliberately were not set-up to
configure (as we did not handle \chardef or \mathchardef or \newcount to turn the toggle on. And
if were to use a double-pass system via the .aux file, then what was the point. In view of this I
opted for the \label/\hyperref even though it makes for very large .aux file and a lot of noise in
the console output and in the log.

\ifcsname r@xintmacro-\macro@namepart\endcsname
\hyperref[xintmacro-\macro@namepart] {\special@escape@char\macro@amepart}%
\else
{\xintdocMacrocodeFallbackColorCmd\special@escape@char\macro@namepart}%
\fi
\fi

We do not use any index, but this could be reenacted. The \short@macro which then would needs to
be resurrected as well. The xint source code contains no definition of such short (i.e.one non-
letter character following the backslash or escape character) macros anyhow.

% \ifnot@excluded

% \edef\@tempa{\noexpand\SpecialIndex{\bslash\macro@namepart}}%
% \@tempa

% \fi

And to conclude we now produce the fetched spaces. And after the \scan@macro definition we reset
the catcode of _ (this code is not part of the xint*.sty style files where the _ anyhow is of catcode
letter, but of the user documentation).

\macro@spacepart

}%

\catcode _ 8

There is one last topic. We want to colorize the tokens more in the macrocode. At some point
before the hacks into doc.sty I had decided to issue one single top-level \color command at start
of the implementation part in order to unify the looks of the two types of comments which were
described at start of this section. So I needed to colorize the macrocode environments back to the
black normal color. Now I need to colorize it to some color, knowing that control sequences will
be rendered with their own individual colors, either the normal color, or the color for a link to
a code line, possibly the color for a link to the user documentation, or the color for a link to a
sectioning title in the implementation part (normally immediately a few lines above), or the color
for being a target (then it is not a link), and that comments have been configured to be rendered
in their own color. So what remains are the non commented out and non-control sequences token.

What is next is done in order to:

1. not induce spacing changes in the output compared to no color commands
2. not cause a color stack overflow from \normalcolor or a \color at top level with dvipdfmx (same
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problem in xetex).

I had encountered the color stack overflow with dvipdfmx (and xetex also) already many years ago
for the everbatim* environment which is used in the user manual and in this section to display T
code and execute it. So I only needed to copy the method and find the correct hooks to use for the
macrocode, turns out the good choices are env/macrocode/before to set the color and env/macrocod&
e/end to unset it (not after which causes extra vertical spacing).

{\sbox0{\color{macrocodenoncscolor}\xdef\foo{\current@color}}}

\ifpdf

\edef\xintdoc@macrocode@pushcolor
{\pdfcolorstack\noexpand\@pdfcolorstack push{\foo}\relax}
\def\xintdoc@macrocode@popcolor{\pdfcolorstack\@pdfcolorstack pop\relax}
\else
\ifxetex
\edef\xintdoc@macrocode@pushcolor{\special{color push \foo}}
\def\xintdoc@macrocode@popcolor{\special{color pop}}
\else
\1fnum\Withdvipdfmx=1
\edef\xintdoc@macrocode@pushcolor{\special{color push \foo}}
\def\xintdoc@macrocode@popcolor{\special{color pop}}

\fi\fi\fi

\AddToHook{env/macrocode/before}{\xintdoc@macrocode@pushcolor}

\AddToHook{env/macrocode/end} {\xintdoc@macrocode@opcolor}

% let's use some more quiet color for links inside the code

\AddToHook{env/macrocode/begin}{\hypersetup{linkcolor=macrocodelinktocodelinecolor}}

% let code line numbers really be fully in the margin

\MacroIndent\z@

This concludes this section devoted to how the documentation is formatted. Now enjoy the nice
colors and hyperlinking!

Ah wait I had forgotten one piece. In order to minimize the mark-up I have hacked into sectioning
commands to add automatically labels. And an old commented out part seems to indicate I experi-
mented with inserting automatically macro environments too, but I must have encountered problems
and dropped the idea.?

% HACK OF \@sect

% —=========—====

% goal is to add labels but without having to modify currently

% existing mark-up in sources. But KOMA makes an extra step needed.

% 2018/06/11

\let\original@sect\@sect

\def\@sect#1#2#3#4#5#6 [#7]1#8{\original@sect{#1}{#2} {#3}{#4}{#5}{#6} [{#7}1%

{\begingroup
%not possible because of KOMA wrappers
%\def\csh##1{\csa{##1}\1label{\xintdoclabelprefix\detokenize{##1}}3}%
\let\csh\cshintitle
\let\cshn\cshnintitle
#8%

\endgroup}%

3%

\def\cshintitle#1{\csa{#1}%

\label{\xintlabelprefix\detokenize{#1}}%
%\expandafter\DescribeMacro\csname#1\endcsname

8 It seems to me now that | have read doc documentation that | had initially completely mis-understood what \DescribeMacro
was supposed to be used for... or perhaps | intended to do something like the present \@sect hack to serve in the user manual
part?
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1
% \csan: no backslash
\def\cshnintitle#1{\csan{#1}\1label{\xintlabelprefix\detokenize{#1}}}
The \csa is defined this way:
\DeclareRobustCommand\csa[1]
{{\ttzfamily\char92\endlinechar-1
\makestarlowast \catcode _ 12 \catcode A 12
\scantokens\expandafter{\detokenize{#1}}}}
And the \csh is defined like this:
\newcommand\csh[1]
{\texorpdfstring{\csa{#1}}{\textbackslash\detokenize{#1}}}
for use like in this example from xintkernel:
% \subsubsection{\csh{XINTrestorecatcodes}, \csh{XINTsetcatcodes},
% \csh{XINTrestorecatcodesendinput}}
Finally before the \endinput of each style file I insert \StoreCodeLineNo{xint...} in order to
prepare the last page of sourcexint.pdf.
\def\storedlinecounts {}
\def\StoreCodelineNo #1{%
\edef\storedlinecounts{\storedlinecounts
{{#1}{\the\c@CodelineNo}{\the\c@xintMacroCnt}}%
Y%
\global\c@CodelineNo \z@
\global\c@xintMacroCnt \z@

11
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3 Package xintkernel implementation

.1 Catcodes, e-TEX and reload detection . . 12 | .13 \xintlength. . . . . . .. ... ... 20
.1.1 \XINTrestorecatcodes, \XINTsetcatcodes, .14 \xintLastItem . . . . . . . . .. .. 21
\XINTrestorecatcodesendinput . . . . . 13 .15 \xintFirstItem . . . . . . . . . . . . 21
.2 Package identification . . . . . . ... 15 | .16 \xintlLastOne . . . . . . . . .. ... 21
.3 Constants . . . . ... .. ... ... 16 .17 \xintFirstOne . . . . . . . . . . . . 22
.4 (WIP) \xint_texuniformdeviate and needed .18 \xintLengthUpTo . . . .. . ... .. 22
counts . . . . . . . . . .. ... ... 16 .19 \xintreplicate, \xintReplicate . . . 23
5  Token management utilities . . . . . . . 17 | .20 \xintgobble, \xintGobble . . . . . . . 24
6 “gob til" macros and UD style fork . . . 18 | .21 (WIP) \xintUniformDeviate . . . . . . 27
.7 \xint_afterfi . . . .. . . ... .. 18 .22 \xintMessage, \ifxintverbose . . . . 27
8 \xint_bye, \xint_Bye . . . . . . . . . 18 .23 \ifxintglobaldefs, \XINT_global . . . 28
.9  \xintdothis, \xintorthat . . . . . . . 18 | .24 (WIP) Expandable error message . . . . 28
.10 \xint_zapspaces . . . . . . . . ... 19 | .25 The \xintstrcmp as alias of the engine
.11 \odef, \oodef, \fdef . . . . . .. .. 19 primitive . . . . . . . . .. ... ... 30
.12 \xintReverseOrder . . . . . . . . . . 20

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.

Modified at 1.1 (2014/10/28). Separated package.

Modified at 1.2i (2016/12/13). \xintreplicate, \xintgobble, \xintLengthUpTo and \xintLastItem,
and faster \xintLength.

Modified at 1.3b (2018/05/18). \xintUniformDeviate.
Modified at 1.4 (2020/01/31). \xintReplicate, \xintGobble, \xintLastOne, \xintFirstOne.

Modified at 1.41 (2022/05/29). Fix the 1.4 added bug that \XINTrestorecatcodes forgot to restore
the catcode of AAA which is set to 3 by \XINTsetcatcodes.

Modified at 1.4m (2022/06/10). Fix incompatibility under e-TgX with miniltx, if latter was loaded
before xintexpr. The fix happens here because it relates to matters of \ProvidesPackage.

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.

1.41 replaces Info level user messages issued in case of problems such as \numexpr not being
available with Warning level messages (in the LaTeX terminolgy). Should arguably be Error level
in that case.

xintkernel.sty was the only xint package emitting such an Info, now Warning in case of being
loaded twice (via \input in non-LaTeX). This was probably a left-over from initial development
stage of the loading architecture for debugging. Starting with 1.41, it will abort input silently
in such case.

Also at 1.41 I refactored a bit the loading code in the xint=*sty files for no real reason other
than losing time.

1 \begingroup\catcode6l\catcode48\catcode32=10\relax%
\catcodel3=5 % AAM

\endlinechar=13 %

\catcodel23=1 % {

\catcodel25=2 % }

\catcode44=12 % ,

o b~ W N
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41

\catcode46=12 % .
\catcode58=12 % :
\catcode94=7 % A
\def\space{ }\newlinecharil0
\let\z\relax
\expandafter\ifx\csname numexpr\endcsname\relax
\expandafter\ifx\csname PackageWarningNoLine\endcsname\relax
\immediate\writel28{A*JPackage xintkernel Warning:AAJ%
\space\space\space\space
\numexpr not available, aborting input.rAJ}%
\else
\PackageWarningNoLine{xintkernel}{\numexpr not available, aborting input}%
\fi
\def\z{\endgroup\endinput}%
\else
\expandafter\ifx\csname XINTsetupcatcodes\endcsname\relax
\else
\def\z{\endgroup\endinput}%
\fi
\fi
\ifx\z\relax\else\expandafter\z\fi%

3.1.1 \XINTrestorecatcodes, \XINTsetcatcodes, \XINTrestorecatcodesendinput

Modified at 1.4e (2021/05/05). Renamed \XINT{set,restore}catcodes to be without underscores, to
facilitate the reloading process for xintlog.sty and xinttrig.sty in uncontrolled contexts.

Modified at 1.41 (2022/05/29). Fix the 1.4 bug of omission of \catcodel restore.

Reordered all catcodes assignements for easier maintenance and dropped most disparate indica-
tions of which packages make use of which settings.

The \XINTrestorecatcodes is somewhat misnamed as it is more a template to be used in an \edef to
help define actual catcode restoring macros.

However \edef needs usually { and } so there is a potential difficulty with telling people to do
\edef\myrestore{\XINTrestorecatcodes}, and I almost added at 1.41 some \XINTsettorestore:#l—>\eQ
def#1{\XINTrestorecatcodes} but well, this is not public interface anyhow. The reloading method
of xintlog.sty and xinttrig.sty does protect itself though against such irreal usage possibility
with non standard { or }.

Removed at 1.41 the \XINT_setcatcodes and \XINT_restorecatcodes not used anywhere now. Used by
old version of xintsession.tex, but not anymore since a while.

\def\PrepareCatcodes
{%
\endgroup
\def\XINTrestorecatcodes
{% prepared for use in \edef
\catcodeO=\the\catcode0 % AAQ@
\catcodel=\the\catcodel % AAA
\catcodel3=\the\catcodel3 % AAM
\catcode32=\the\catcode32 % <space>
\catcode33=\the\catcode33 % !
\catcode34=\the\catcode34 % "
\catcode35=\the\catcode35 %
\catcode36=\the\catcode36 %
\catcode38=\the\catcode38 %

R & I
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42 \catcode39=\the\catcode39 % '
43 \catcode40=\the\catcode40 % (
44 \catcode41=\the\catcode4l % )
45 \catcode42=\the\catcode42 %
46 \catcode43=\the\catcode43 % +
47 \catcode44=\the\catcode44 % ,
48 \catcode45=\the\catcoded45 % -
49 \catcode46=\the\catcode46 % .
50 \catcode47=\the\catcode47 % /
51 \catcode58=\the\catcode58 % :
52 \catcode59=\the\catcode59 % ;
53 \catcode60=\the\catcode60 % <
54 \catcode61l=\the\catcode6l % =
55 \catcode62=\the\catcode62 % >
56 \catcode63=\the\catcode6t3 % ?
57 \catcode64=\the\catcode6d % @
58 \catcode91=\the\catcode91 % [
59 \catcode93=\the\catcode93 % ]
60 \catcode94=\the\catcode94 % *
61 \catcode95=\the\catcode95 % _
62 \catcode96=\the\catcode96 %
63 \catcodel23=\the\catcodel23 % {
64 \catcodel24=\the\catcodel24 % |
65 \catcodel25=\the\catcodel25 % }
66 \catcodel26=\the\catcodel26 % ~
67 \endlinechar=\the\endlinechar\relax
68 Y%

The \noexpand here is required. This feels to me a bit surprising, but is a fact, and the source of
this must be in the \edef implementation but I have not checked it out at this time.

69 \edef\XINTrestorecatcodesendinput

70 {%

71 \XINTrestorecatcodes\noexpand\endinput %

72 %

73 \def\XINTsetcatcodes

74 {% standard settings with a few xint*sty specific ones
75 \catcode0=12 % for \romannumeral &&@

76 \catcodel=3 % for safe separator &&A

77 \catcodel3=5 % MM

78 \catcode32=10 % <space>

79 \catcode33=12 % ! but used as LETTER inside xintexpr.sty
80 \catcode34=12 % "

81 \catcode35=6 % #

82 \catcode36=3 % $

83 \catcode38=7 % & SUPERSCRIPT for && as replacement of A4
84 \catcode39=12 %

85 \catcode40=12 % (

86 \catcode41=12 % )

87 \catcode42=12 % =

88 \catcode43=12 % +

89 \catcode44=12 %

90 \catcode45=12 % -

91 \catcode46=12 % .

14
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92 \catcode47=12 % /

93 \catcode58=11 % : LETTER
94 \catcode59=12 % ;

95 \catcode60=12 % <

96 \catcode61=12 % =

97 \catcode62=12 % >

98 \catcode63=11 % 7 LETTER
99 \catcode64=11 % @ LETTER
100 \catcode91=12 % [

101 \catcode93=12 % ]

102 \catcode94=11 % * LETTER
103 \catcode95=11 % _ LETTER
104 \catcode96=12 %

105 \catcodel23=1 % {

106 \catcodel24=12 % |

107 \catcodel25=2 % }

108 \catcodel26=3 % ~ MATH SHIFT
109 \endlinechar=13 %

110 %

111 \XINTsetcatcodes

112 %

113 \PrepareCatcodes
Other modules could possibly be loaded under a different catcode regime.

114 \def\XINTsetupcatcodes {% for use by other modules

115 \edef\XINTrestorecatcodesendinput

116 {%

117 \XINTrestorecatcodes\noexpand\endinput %
118 1%

119 \XINTsetcatcodes

120 %

3.2 Package identification

Inspired from HErko OBERDIEK 'S packages.

Modified at 1.09b (2013/10/03). Re-usability in the other modules. Also I assume now that if \Pro
videsPackage exists it then does define \ver@<pkgname>.sty, code of HO for some reason escaping
me (compatibility with LaTeX 2.09 or other things ??7) seems to set extra precautions. [nine years
later I understood my mistake, see below].

Modified at 1.09c (2013/10/09) . Usage of &-TX \ifdefined.

Modified at 1.4m (2022/06/10). Nine years too late, I understand that the HO “extra precautions”
were there for some respectable reasons including etex+miniltx and surely other things I can not
imagine. So let's now make sure \ver@xintkernel.sty and friends get defined on load, even if \Q
ProvidesPackage exists! However I remain careless in using \ifdefined which could be fooled if
some previous macro file ended up testing for \ProvidesPackage in a way letting it to \relax. I
do not test for that. If I fixed that carelessness here I would have to fix it in other places
where I use similarly \ifdefined\RequirePackage or \ifdefined\PackageWarning or whatever.

121 \ifdefined\ProvidesPackage

122 \def\XINT_providespackage\ProvidesPackage#1[#2]{%

123 \ProvidesPackage{#1}[{#2}]1%

124 \expandafter\ifx\csname ver@#1.sty\endcsname\relax

125 \expandafter\xdef\csname ver@#1.sty\endcsname{#23}%
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126 \fi

127 1%

128 \else

129 \def\XINT_providespackage\ProvidesPackage#1[#2]{%

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

131 \expandafter\xdef\csname ver@#1.sty\endcsname{#23}%
132 1%

133 \fi

134 \XINT_providespackage
135 \ProvidesPackage {xintkernel}%
136 [2022/06/10 v1.4m Paraphernalia for the xint packages (JFB)]%

3.3 Constants

137 \chardef\xint_c_ 0

138 \chardef\xint_c_i 1

139 \chardef\xint_c_ii 2

140 \chardef\xint_c_iii 3

141 \chardef\xint_c_iv 4

142 \chardef\xint_c_v 5

143 \chardef\xint_c_vi 6

144 \chardef\xint_c_vii 7

145 \chardef\xint_c_viii 8

146 \chardef\xint_c_ix 9

147 \chardef\xint_c_x 10

148 \chardef\xint_c_xii 12

149 \chardef\xint_c_xiv 14

150 \chardef\xint_c_xvi 16

151 \chardef\xint_c_xvii 17

152 \chardef\xint_c_xviii 18

153 \chardef\xint_c_xx 20

154 \chardef\xint_c_xxii 22

155 \chardef\xint_c_iiAv 32

156 \chardef\xint_c_iiAvi 64

157 \chardef\xint_c_iiAvii 128
158 \mathchardef\xint_c_iiAviii 256
159 \mathchardef\xint_c_iirxii 4096
160 \mathchardef\xint_c_xA*iv 10000

3.4 (WIP) \xint_texuniformdeviate and needed counts

161 \ifdefined\pdfuniformdeviate \let\xint_texuniformdeviate\pdfuniformdeviate\fi
162 \ifdefined\uniformdeviate \let\xint_texuniformdeviate\uniformdeviate \fi
163 \ifx\xint_texuniformdeviate\relax\let\xint_texuniformdeviate\xint_undefined\fi
164 \ifdefined\xint_texuniformdeviate

165 \csname newcount\endcsname\xint_c_iiArxiv

166 \xint_c_iiAxiv 16384 % "4000, 2=+*14

167 \csname newcount\endcsname\xint_c_iirxxi

168 \xint_c_iiAxxi 2097152 % "200000, 2=%%21

169 \fi
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3.5 Token management utilities

Added at 1.2 (2015/10/10). Check if \empty and \space have their standard meanings and raise a
warning if not.

Modified at 1.3b (2018/05/18). Moved here \xint_gobandstop_. .. macros because this is handy for

\

xintRandomDigits.

Modified at 1.4 (2020/01/31). Force \empty and \space to have their standard meanings, rather than

S

imply alerting user in the (theoretical) case they don't that nothing will work. If some EIX

user has \renewcommanded them they will be long and this will trigger xint redefinitions and

warnings.
170 \def\XINT_tmpa { }%
171 \1fx\XINT_tmpa\space\else
172 \immediate\write-1{Package xintkernel Warning:}%
173 \immediate\write-1{\string\space\XINT_tmpa macro does not have its normal
174 meaning from Plain or LaTeX, but:}%
175 \immediate\write-1{\meaning\space}%
176 \let\space\XINT_tmpa
177 \immediate\write-1{\space\space\space\space
178 % an exclam might let Emacs/AUCTeX think it is an error message, afair
179 Forcing \string\space\space to be the usual one.}%
180 \fi

181 \def\XINT_tmpa {}%
182 \1fx\XINT_tmpa\empty\else

183
184
185
186
187
188
189
190 \fi

\immediate\write-1{Package xintkernel Warning:}%
\immediate\write-1{\string\empty\space macro does not have its normal
meaning from Plain or LaTeX, but:}%
\immediate\write-1{\meaning\empty}%
\let\empty\XINT_tmpa
\immediate\write-1{\space\space\space\space
Forcing \string\empty\space to be the usual one.}%

191 \1let\XINT_tmpa\relax

192 \let\xint_gobble_\empty

193 \long\def\xint_gobble_i #1{3}%

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

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

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

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

198 \long\def\xint_gobble_vi H#1#2#3#4#5#6{3%

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

200 \long\def\xint_gobble_viii #1#2#3#4#5#6#7#8{}%
201 \let\xint_gob_andstop_\space

202 \long\def\xint_gob_andstop_i #1{ %

203 \long\def\xint_gob_andstop_ii #1#2{ 1%

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

205 \long\def\xint_gob_andstop_iv  #1#2#3#4{ }%

206 \long\def\xint_gob_andstop_v #1#2#3#4#5{ 1%
207 \long\def\xint_gob_andstop_vi #1#2#3#4#5#6{ %
208 \long\def\xint_gob_andstop_vii #1#2#3#4#5#6#7{ }%
209 \long\def\xint_gob_andstop_viii #1#2#3#4#5#6#7#8{ }%
210 \long\def\xint_firstofone #1{#1}%

211 \long\def\xint_firstoftwo #1#2{#13}%
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212 \long\def\xint_secondoftwo #1#2{#2}%

213 \long\def\xint_thirdofthree#1#2#3{#3}% 1.4d

214 \let\xint_stop_aftergobble\xint_gob_andstop_i

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

216 \long\def\xint_stop_atfirstoftwo #1#2{ #1}%

217 \long\def\xint_stop_atsecondoftwo #1#2{ #2}%

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

3.6 “gob til” macros and UD style fork

219 \long\def\xint_gob_til_R #1\R {3}%

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

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

222 \long\def\xint_gob_til_zero #10{}%

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

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

225 \long\def\xint_gob_til_zeros_iv #10000{}%

226 \long\def\xint_gob_til_eightzeroes #100000000{}%
227 \long\def\xint_gob_til_dot #1.{}%

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

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

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

231 \long\def\xint_UDzerofork #10#2#3\krof {#2}%
232 \long\def\xint_UDsignfork #1-#2#3\krof {#2}%
233 \long\def\xint_UDwfork #I\W#2#3\krof {#21}%
234 \long\def\xint_ UDXINTWfork #INXINT_W#2#3\krof {#21%
235 \long\def\xint_UDzerosfork #100#2#3\krof {#23}%
236 \long\def\xint_UDonezerofork  #110#2#3\krof {#2}%
237 \long\def\xint_UDsignsfork #1--#2#3\krof {#2}%

238 \let\xint:\char

239 \long\def\xint_gob_til_xint:#1\xint:{}%

240 \long\def\xint_gob_til_A#1A{}%

241 \def\xint_bracedstopper{\xint:}%

242 \long\def\xint_gob_til_exclam #1!{}% This ! has catcode 12
243 \long\def\xint_gob_til_sc #1;{}%

3.7 \xint_afterfi
244 \long\def\xint_afterfi #1#2\fi {\fi #13}%

3.8 \xint_bye, \xint_Bye

Modified at 1.09 (2013/09/23). \xint_bye
Modified at 1.2i (2016/12/13). \xint_Bye for \xintDSRr and \xintRound. Also \xint_stop_afterbye.

245 \long\def\xint_bye #1\xint_bye {}%
246 \long\def\xint_Bye #1\xint_bye {}%
247 \long\def\xint_stop_afterbye #1\xint_bye { }%

3.9 \xintdothis, \xintorthat

Modified at 1.1 (2014/10/28).
Modified at 1.2 (2015/10/10) . Names without underscores.
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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.

248 \long\def\xint_dothis #1#2\xint_orthat #3{\fi #13}% 1.1
249 \let\xint_orthat \xint_firstofone

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

251 \let\xintorthat \xint_firstofone

3.10 \xint_zapspaces

Modified at 1.1 (2014/10/28). This little (quite fragile in the normal sense i.e. non robust in
the normal sense of programming lingua) utility zaps leading, intermediate, trailing, spaces
in completely expanding context (\edef, \csname...\endcsname).

Usage: \xint_zapspaces foo<space>\xint_gobble_i

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.

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.

But for example \foo{aa} {bb} {cc} where \foo is a macro with three non-delimited arguments
breaks expansion, as expansion of \foo will happen with \xint_zapspaces still around, and even if
it wasn't it would have stripped the braces around {bb}, certainly breaking other things.

Despite such obvious shortcomings it is enough for our purposes. It is currently used by xint-
expr at various locations e.g. cleaning up optional argument of \xintiexpr and \xintfloatexpr;
maybe in future internal usage will drop this in favour of a more robust utility.

Modified at 1.2e (2015/11/22). \xint_zapspaces_o.

Modified at 1.2i (2016/12/13). Made \long.
ATTENTION THAT xinttools HAS AN \xintzapspaces WHICH SHOULD NOT GET CONFUSED WITH THIS ONE.

252 \long\def\xint_zapspaces #1 #2{#1#2\xint_zapspaces }% 1.1
253 \long\def\xint_zapspaces_o #1{\expandafter\xint_zapspaces#1 \xint_gobble_i}%

3.11 \odef, \oodef, \fdef

May be prefixed with \global. No parameter text.

254 \def\xintodef #1{\expandafter\def\expandafter#l\expandafter }%
255 \def\xintoodef #1{\expandafter\expandafter\expandafter\def

256 \expandafter\expandafter\expandafter#1%

257 \expandafter\expandafter\expandafter }%

258 \def\xintfdef #1#2%

259 {\expandafter\def\expandafter#1\expandafter{\romannumeral  &&Q@#2}}%

260 \ifdefined\odef\else\let\odef\xintodef\fi
261 \ifdefined\oodef\else\let\oodef\xintoodef\fi
262 \ifdefined\fdef\else\let\fdef\xintfdef\fi
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263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281

282
283
284
285
286
287
288
289
290
201
202
293
294
295
296
297

3.12 \xintReverseOrder

Modified at 1.0 (2013/03/28). 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.

\def\xintReverseOrder {\romannumeralO\xintreverseorder }%
\long\def\xintreverseorder #1%

{%
\XINT_rord_main {}#1%

\xint:
\xint_bye\xint_bye\xint_bye\xint_bye
\xint_bye\xint_bye\xint_bye\xint_bye

\xint:

1%
\long\def\XINT_rord_main #1#2#3#A#5#6#7#8#9%
{%

\xint_bye #9\XINT_rord_cleanup\xint_bye

\XINT_rord_main {#9#8#7#6#5#4#3#2#1}%
1%
\def\XINT_rord_cleanup #1{%
\long\def\XINT_rord_cleanup\xint_bye\XINT_rord_main ##1##2\xint:
{%

\expandafter#1\xint_gob_til_xint: ##1%
}I\XINT_rord_cleanup { }%

3.13 \xintLength

Modified at 1.0 (2013/03/28). Does not expand its argument. See \xintNthE1lt{0} from xinttools
which f-expands its argument.

Modified at 1.2g (2016/03/19). Added \xintCSVLength to xinttools.

Modified at 1.2i (2016/12/13). Rewrote this venerable macro. New code about 40% faster across all
lengths. Syntax with \romannumeralO adds some slight (negligible) overhead; it is done to fit
some general principles of structure of the xint package macros but maybe at some point I should
drop it. And in fact it is often called directly via the \numexpr access point. (bad coding...)

\def\xintLength {\romannumeralO\xintlength }%
\def\xintlength #1{%
\long\def\xintlength ##1%
{%
\expandafter#1\the\numexpr\XINT_length_loop
##1\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:
\xint_c_viii\xint_c_vii\xint_c_vi\xint_c_v
\xint_c_iv\xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye
\relax
}I\xintlength{ }%
\long\def\XINT_length_loop #1#2#3#A#5#6#7#8#9%
{%
\xint_gob_til_xint: #9\XINT_length_finish_a\xint:
\xint_c_ix+\XINT_length_loop
1%
\def\XINT_length_finish_a\xint:\xint_c_ix+\XINT_length_loop
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298 HL1#2#I#AH#SHOHT#8#9%
299 {%

300 #9\xint_bye

301 1%

3.14 \xintLastItem

Modified at 1.2i (2016/12/13). One level of braces removed in output. Output empty if input empty.
Attention! This means that an empty input or an input ending with a empty brace pair both give
same output.

The \xint: token must not be among items. \xintFirstItem added at 1.4 for usage in xintexpr. It
must contain neither \xint: nor \xint_bye in its first item.

302 \def\xintLastItem {\romannumeralO\xintlastitem }%
303 \long\def\xintlastitem #1%

304 {%

305 \XINT_last_loop {}.#1%

306 {\xint:\XINT_last_loop_enda}{\xint:\XINT_last_loop_endb}%
307 {\xint:\XINT_last_loop_endc}{\xint:\XINT_last_loop_endd}%
308 {\xint:\XINT_last_loop_ende}{\xint:\XINT_last_loop_endf}%
309 {\xint:\XINT_last_loop_endg}{\xint:\XINT_last_loop_endh}\xint_bye
310 1%

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

312 {%

313 \xint_gob_til_xint: #9%

314 {#8Y{#7}{#6} {#5F{#4 {#3}{#2}{#1}\xint:

315 \XINT_last_loop {#9}.%

316 1%

317 \long\def\XINT_last_loop_enda #1#2\xint_bye{ #13}%

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

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

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

321 \long\def\XINT_last_loop_ende #1#2#3#4#5#6\xint_bye{ #53}%

322 \long\def\XINT_last_loop_endf #1#2#3#4#5#6#7\xint_bye{ #63}%

323 \long\def\XINT_last_loop_endg #1#2#3#4#5#6#7#8\xint_bye{ #73}%
324 \long\def\XINT_last_loop_endh #1#2#3#4#5#6#7#8#9\xint_bye{ #8}%

3.15 \xintFirstItem

1.4. There must be neither \xint: nor \xint_bye in its first item.

325 \def\xintFirstItem {\romannumeralO\xintfirstitem }%

326 \long\def\xintfirstitem #I1{\XINT_firstitem #1{\xint:\XINT_firstitem_end}\xint_bye}%
327 \long\def\XINT_firstitem #1#2\xint_bye{\xint_gob_til _xint: #1\xint:\space #1}%

328 \def\XINT_firstitem_end\xint:{ }%

3.16 \xintLastOne

As xintexpr 1.4 uses {cl}{c2}....{cN} storage when gathering comma separated values we need to not
handle identically an empty list and a list with an empty item (as the above allows hierarchical
structures). But \xintLastItem removed one level of brace pair so it is anadequate for the last()
function.

By the way it is logical to interpret «item» as meaning {cj} inclusive of the braces; but legacy
xint user manual was not written in this spirit. And thus \xintLastItem did brace stripping, thus
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329
330
331
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334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351

352
353
354
355

356
357
358

we need another name for maintaining backwards compatibility (although the cardinality of users
is small).
The \xint: token must not be found (visible) among the item contents.

\def\xintLastOne {\romannumeralO\xintlastone }%
\long\def\xintlastone #1%
{%
\XINT_lastone_loop {}.#1%
{\xint:\XINT_lastone_loop_enda}{\xint:\XINT_lastone_loop_endb}%
{\xint:\XINT_lastone_loop_endc}{\xint:\XINT_lastone_loop_endd}%
{\xint:\XINT_lastone_loop_ende}{\xint:\XINT_lastone_loop_endf}%
{\xint:\XINT_lastone_loop_endg}{\xint:\XINT_lastone_loop_endh}\xint_bye
1%
\long\def\XINT_lastone_loop #1.#2#3#4#5#6#7#8#9%
{%
\xint_gob_til_xint: #9%
{#8Y {#73{#6} {#5F{#4 {#3}{#2}{#1}\xint:
\XINT_lastone_loop {{#9}}.%
3%
\long\def\XINT_lastone_loop_enda #1#2\xint_bye{{#1}}%
\long\def\XINT_lastone_loop_endb #1#2#3\xint_bye{{#2}}%
\long\def\XINT_lastone_loop_endc #1#2#3#4\xint_bye{{#3}}%
\long\def\XINT_lastone_loop_endd #1#2#3#4#5\xint_bye{{#4}}%
\long\def\XINT_lastone_loop_ende #1#2#3#4#5#6\xint_bye{{#5}}%
\long\def\XINT_lastone_loop_endf #1#2#3#4#5#6#7\xint_bye{{#6}1}%
\long\def\XINT_lastone_loop_endg #1#2#3#4#5#6#7#8\xint_bye{{#73}3}%
\long\def\XINT_lastone_loop_endh #1#2#3#4#5#6#7#8#9\xint_bye{ #83}%

3.17 \xintFirstOne

For xintexpr 1.4 too. Jan 3, 2020.

This is an experimental macro, don't use it. If input isnil (empty set) it expands tonil, if not
it fetches first item and braces it. Fetching will have stripped one brace pair if item was braced
to start with, which is the case in non-symbolic xintexpr data objects.

I have not given much thought to this (make it shorter, allow all tokens, (we could first test
if empty via combination with \detokenize), etc...) as I need to get xint 1.4 out soon. So in
particular attention that the macro assumes the \xint: token is absent from first item of input.

\def\xintFirstOne {\romannumeralO\xintfirstone 1}%

\long\def\xintfirstone #1{\XINT_firstone #1{\xint:\XINT_firstone_empty}\xint:}%
\long\def\XINT_firstone #1#2\xint:{\xint_gob_til_xint: #I1\xint:{#1}}%
\def\XINT_firstone_empty\xint:#1{ }%

3.18 \xintLengthUpTo

Modified at 1.2i (2016/12/13). 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)).

Modified at 1.2j (2016/12/22). Changed ending and interface to core loop.

\def\xintLengthUpTo {\romannumeralO\xintlengthupto}%
\long\def\xintlengthupto #1#2%
{%
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359 \expandafter\XINT_lengthupto_loop

360 \the\numexpr#1.#2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:
361 \xint_c_vii\xint_c_vi\xint_c_v\xint_c_iv

362 \xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye.%
363 1%

364 \def\XINT_lengthupto_loop_a #1%

365 {%

366 \xint_UDsignfork

367 #1\XINT_lengthupto_gt

368 -\XINT_lengthupto_loop

369 \krof #1%

370 }%

371 \long\def\XINT_lengthupto_gt #1l\xint_bye.{-0}%
372 \long\def\XINT_lengthupto_loop #1.#2#3#A#5#6#7#8#9%

373 {%

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

375 \expandafter\XINT_lengthupto_loop_a\the\numexpr #1-\xint_c_viii.%
376 1%

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

379 {%

380 \expandafter\XINT_lengthupto_finish_b\the\numexpr #1-#9\xint_bye
381 1%

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

383 {%

384 \xint_UDsignfork

385 #1{-03}%

386 -{ #1#23%

387 \krof

388 1%

3.19 \xintreplicate, \xintReplicate

Modified at 1.2i (2016/12/13). 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 a bit less efficient (ex-
cept 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 noth-
ing 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.

Modified at 1.4 (2020/01/31). Added \xintReplicate ! The reason I did not before is that the pre-
vailing habits in xint source code was to trigger with \romannumeralO not \romannumeral which
is the lowercased named macros. Thus adding the camelcase one creates a couple \xintReplicate/Q
\xintreplicate not obeying the general mold.

389 \def\xintReplicate{\romannumeral\xintreplicate}%

390 \def\xintreplicate#1%

301 {\expandafter\XINT_replicate\the\numexpr#1\endcsname}%
392 \def\XINT_replicate #1{\xint_UDsignfork
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393 #1\XINT_rep_neg
394 -\XINT_rep
395 \krof #1}%

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

397 \def\XINT_rep #1{\csname XINT_rep_f#I1\XINT_rep_al}%
398 \def\XINT_rep_a #1{\csname XINT_rep_#I1\XINT_rep_a}%
399 \def\XINT_rep_\XINT_rep_a{\endcsname}%

400 \long\expandafter\def\csname XINT_rep_O\endcsname #1%

401 {\endcsname {#1#1#1#1#1#1#1#1#1#1}}%

402 \long\expandafter\def\csname XINT_rep_l\endcsname #1%
403 {\endcsname {#1#1#1#1#1#1#1#1#1#1}#1}%

404 \long\expandafter\def\csname XINT_rep_2\endcsname #1%
405 {\endcsname {#1#1#1#1#1#1#1#1#1#13#1#1}%

406 \long\expandafter\def\csname XINT_rep_3\endcsname #1%
407 {\endcsname {#1#1#1#1#1#1#1#1#1# 1 #1#1#1}%

408 \long\expandafter\def\csname XINT_rep_4\endcsname #1%
409 {\endcsname {#1#1#1#1#1#1#1#1#1# 1Y #1#1#1#13%

410 \long\expandafter\def\csname XINT_rep_5\endcsname #1%
411 {\endcsname {#1#1#1#1#1#1#1#1#1# 1 #1#1#1#1#13%

412 \long\expandafter\def\csname XINT_rep_6\endcsname #1%
413 {\endcsname {#1#1#1#1#1#1#1#1#1# 1 #1#1#1#1#1#1}%

414 \long\expandafter\def\csname XINT_rep_7\endcsname #1%
415 {\endcsname {#1#1#1#1# 1 #1#1# 1#1# 13 #1#1#1#1#1#1#13%
416 \long\expandafter\def\csname XINT_rep_8\endcsname #1%
417 {\endcsname {#1#1#1#1#1#1#1#1# 1# 1} #1#1#1#1#1#1#1#1}%
418 \long\expandafter\def\csname XINT_rep_9\endcsname #1%
419 {\endcsname{#1#1#1#1#1#1#1#1#1# 1 #1#1#1#1#1#1#1#1#13%
420 \long\expandafter\def\csname XINT_rep_fO\endcsname #1%
421 {\xint_c_}%

422 \long\expandafter\def\csname XINT_rep_fl\endcsname #1%
423 {\xint_c_ #1}%

424 \long\expandafter\def\csname XINT_rep_f2\endcsname #1%
425 {\xint_c_ #1#1}%

426 \long\expandafter\def\csname XINT_rep_f3\endcsname #1%
427 {\xint_c_ #1#1#1}%

428 \long\expandafter\def\csname XINT_rep_f4\endcsname #1%
429 {\xint_c_ #1#1#1#1}%

430 \long\expandafter\def\csname XINT_rep_f5\endcsname #1%
431 {\xint_c_ #1#1#1#1#1}%

432 \long\expandafter\def\csname XINT_rep_f6\endcsname #1%
433 {\xint_c_ #1#1#1#1#1#1}%

434 \long\expandafter\def\csname XINT_rep_f7\endcsname #1%
435 {\xint_c_ #1#1#1#1#1#1#1}%

436 \long\expandafter\def\csname XINT_rep_f8\endcsname #1%
437 {\xint_c_ #1#1#1#1#1#1#1#13%

438 \long\expandafter\def\csname XINT_rep_f9\endcsname #1%
439 {\xint_c_ #1#1#1#1#1#1#1#1#13%

3.20 \xintgobble, \xintGobble

Modified at 1.2i (2016/12/13). I hesitated about allowing as many as 946-1=531440 tokens to gob-
ble, but 945-1=59058 is too low for playing with long decimal expansions.
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Usage: \romannumeral\xintgobble{N}...
Modified at 1.4 (2020/01/31). Added \xintGobble.

440 \def\xintGobble{\romannumeral\xintgobble}%

441 \def\xintgobble #1%

442 {\csname xint_c_\expandafter\XINT_gobble_a\the\numexpr#1.0}%

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

444 \def\XINT_gobble_a #1{\xint_gob_til_zero#1\XINT_gobble_dO\XINT_gobble_b#1}%
445 \def\XINT_gobble_b #1.#2%

446 {\expandafter\XINT_gobble_c

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

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

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

450  {\csname XINT_g#2\the\numexpr#3-\xint_c_ix=#1\relax\XINT_gobble_a #1.#23}%
451 \def\XINT_gobble_dO\XINT_gobble_b0.#1{\endcsname}%

452 \expandafter\let\csname XINT_glO\endcsname\endcsname

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

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

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

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

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

458 \long\expandafter\def\csname XINT_gl6\endcsname#1#2#3#4#5#6{\endcsname}%

459 \long\expandafter\def\csname XINT_gl7\endcsname#1#2#3#4#5#6#7{\endcsname}%
460 \long\expandafter\def\csname XINT_gl8\endcsname#1#2#3#4#5#6#7#8{\endcsname}%
461 \expandafter\let\csname XINT_g20\endcsname\endcsname

462 \long\expandafter\def\csname XINT_g2l\endcsname #1#2#3#4#5#6#7#8#9%

463 {\endcsname}%

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

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

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

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

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

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

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

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

472 \long\expandafter\edef\csname XINT_g26\endcsname #1#2#3#4#5#6#7#8#9%

473  {\expandafter\noexpand\csname XINT_g25\endcsname}%

474 \long\expandafter\edef\csname XINT_g27\endcsname #I1#2#3#A4#5#6#7#8#9%

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

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

477 {\expandafter\noexpand\csname XINT_g27\endcsname}%

478 \expandafter\let\csname XINT_g30\endcsname\endcsname

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

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

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

482  {\noexpand\csname XINT_g31\expandafter\noexpand\csname XINT_g28\endcsname}%
483 \long\expandafter\edef\csname XINT_g33\endcsname #1#2#3#4#5#6#7#8#9%

484 {\noexpand\csname XINT_g32\expandafter\noexpand\csname XINT_g28\endcsname}%
485 \long\expandafter\edef\csname XINT_g34\endcsname #1#2#3#4#5#6#7#8#9%

486 {\noexpand\csname XINT_g33\expandafter\noexpand\csname XINT_g28\endcsname}%
487 \long\expandafter\edef\csname XINT_g35\endcsname #1#2#3#4#5#6#7#8#9%

488 {\noexpand\csname XINT_g34\expandafter\noexpand\csname XINT_g28\endcsname}%
489 \long\expandafter\edef\csname XINT_g36\endcsname #1#2#3#4#5#6#7#8#9%
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490 {\noexpand\csname XINT_g35\expandafter\noexpand\csname XINT_g28\endcsname}%
491 \long\expandafter\edef\csname XINT_g37\endcsname #1#2#3#4#5#6#7#8#9%

492  {\noexpand\csname XINT_g36\expandafter\noexpand\csname XINT_g28\endcsname}%
493 \long\expandafter\edef\csname XINT_g38\endcsname #1#2#3#4#5#6#7#8#9%

494 {\noexpand\csname XINT_g37\expandafter\noexpand\csname XINT_g28\endcsname}%
495 \expandafter\let\csname XINT_g40\endcsname\endcsname

496 \expandafter\edef\csname XINT_g41\endcsname

497 {\noexpand\csname XINT_g38\expandafter\noexpand\csname XINT_g31\endcsname}%
498 \expandafter\edef\csname XINT_g42\endcsname

499 {\noexpand\csname XINT_g41\expandafter\noexpand\csname XINT_g41\endcsname}?%
500 \expandafter\edef\csname XINT_g43\endcsname

501 {\noexpand\csname XINT_g42\expandafter\noexpand\csname XINT_g41\endcsname}%
502 \expandafter\edef\csname XINT_g44\endcsname

503 {\noexpand\csname XINT_g43\expandafter\noexpand\csname XINT_g41\endcsname}%
504 \expandafter\edef\csname XINT_g45\endcsname

505 {\noexpand\csname XINT_g44\expandafter\noexpand\csname XINT_g41\endcsname}%
506 \expandafter\edef\csname XINT_g46\endcsname

507 {\noexpand\csname XINT_g45\expandafter\noexpand\csname XINT_g41\endcsname}%
508 \expandafter\edef\csname XINT_g47\endcsname

509 {\noexpand\csname XINT_g46\expandafter\noexpand\csname XINT_g41\endcsname}%
510 \expandafter\edef\csname XINT_g48\endcsname

511 {\noexpand\csname XINT_g47\expandafter\noexpand\csname XINT_g41\endcsname}%
512 \expandafter\let\csname XINT_g50\endcsname\endcsname

513 \expandafter\edef\csname XINT_g51\endcsname

514 {\noexpand\csname XINT_g48\expandafter\noexpand\csname XINT_g41\endcsname}%
515 \expandafter\edef\csname XINT_g52\endcsname

516 {\noexpand\csname XINT_g51\expandafter\noexpand\csname XINT_g51\endcsname}%
517 \expandafter\edef\csname XINT_g53\endcsname

518 {\noexpand\csname XINT_g52\expandafter\noexpand\csname XINT_g51\endcsname}%
519 \expandafter\edef\csname XINT_g54\endcsname

520 {\noexpand\csname XINT_g53\expandafter\noexpand\csname XINT_g51\endcsname}%
521 \expandafter\edef\csname XINT_g55\endcsname

522  {\noexpand\csname XINT_g54\expandafter\noexpand\csname XINT_g51\endcsname}%
523 \expandafter\edef\csname XINT_g56\endcsname

524 {\noexpand\csname XINT_g55\expandafter\noexpand\csname XINT_g51\endcsname}%
525 \expandafter\edef\csname XINT_g57\endcsname

526 {\noexpand\csname XINT_g56\expandafter\noexpand\csname XINT_g51\endcsname}?%
527 \expandafter\edef\csname XINT_g58\endcsname

528 {\noexpand\csname XINT_g57\expandafter\noexpand\csname XINT_g51\endcsname}%
529 \expandafter\let\csname XINT_g60\endcsname\endcsname

530 \expandafter\edef\csname XINT_g61l\endcsname

531 {\noexpand\csname XINT_g58\expandafter\noexpand\csname XINT_g51\endcsname}%
532 \expandafter\edef\csname XINT_g62\endcsname

533 {\noexpand\csname XINT_g6l1\expandafter\noexpand\csname XINT_g61\endcsname}%
534 \expandafter\edef\csname XINT_g63\endcsname

535 {\noexpand\csname XINT_g62\expandafter\noexpand\csname XINT_g61\endcsname}%
536 \expandafter\edef\csname XINT_g64\endcsname

537 {\noexpand\csname XINT_g63\expandafter\noexpand\csname XINT_g61\endcsname}%
538 \expandafter\edef\csname XINT_g65\endcsname

539 {\noexpand\csname XINT_g64\expandafter\noexpand\csname XINT_g61\endcsname}%
540 \expandafter\edef\csname XINT_g66\endcsname

541 {\noexpand\csname XINT_g65\expandafter\noexpand\csname XINT_g61\endcsname}%
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542 \expandafter\edef\csname XINT_g67\endcsname
543 {\noexpand\csname XINT_g66\expandafter\noexpand\csname XINT_g61\endcsname}%
544 \expandafter\edef\csname XINT_g68\endcsname
545 {\noexpand\csname XINT_g67\expandafter\noexpand\csname XINT_g6l\endcsname}%

3.21 (WIP) \xintUniformDeviate

Modified at 1.3b (2018/05/18) . See user manual for related information.

546 \ifdefined\xint_texuniformdeviate

547 \expandafter\xint_firstoftwo

548 \else\expandafter\xint_secondoftwo

549 \fi

550 {%

551  \def\xintUniformDeviate#1%

552 {\the\numexpr\expandafter\XINT_uniformdeviate_sgnfork\the\numexpr#1\xint:}%
553  \def\XINT_uniformdeviate_sgnfork#1%

554 {%

555 \1f-#1\XINT_uniformdeviate_neg\fi \XINT_uniformdeviate{}#1%

556 1%

557 \def\XINT_uniformdeviate_neg\fi\XINT_uniformdeviate#1-%

558  {%

559 \fi-\numexpr\XINT_uniformdeviate\relax

560 %

561 \def\XINT_uniformdeviate#1#2\xint:

562 {%(

563 \expandafter\XINT_uniformdeviate_a\the\numexpr%

564 -\xint_texuniformdeviate\xint_c_iiAvii%

565 -\xint_c_iiArvii*\xint_texuniformdeviate\xint_c_iiAvii%
566 -\xint_c_iiArxiv#\xint_texuniformdeviate\xint_c_iiAvii¥%
567 -\xint_c_iiAxxi»\xint_texuniformdeviate\xint_c_iiAvii%
568 +\xint_texuniformdeviate#2\xint:/#2)«#2\xint:+#2\fi\relax#1%
569 1%

570  \def\XINT_uniformdeviate_a #1\xint:

571 {%

572 \expandafter\XINT_uniformdeviate_b\the\numexpr#1-(#1%

573 1%

574 \def\XINT_uniformdeviate_b#1#2\xint: {#1#2\if-#11}%

575 }%

576 {%

577 \def\xintUniformDeviate#1%

578 {%

579 \the\numexpr

580 \XINT_expandableerror{(xintkernel) No uniformdeviate primitive!}%
581 O\relax

582 1%

583 1%

3.22 \xintMessage, \ifxintverbose

Modified at 1.2c (2015/11/16) . For use by \xintdefvar and \xintdeffunc of xintexpr.

Modified at 1.2e (2015/11/22). Uses \writel28 rather than \writel6 for compatibility with future
extended range of output streams, in LuaTeX in particular.
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584
585
586
587
588
589
590
5901

592
593

Modified at 1.3e (2019/04/05). Set the \newlinechar.

\def\xintMessage #1#2#3{%
\edef\XINT_newlinechar{\the\newlinechar}%
\newlinechar10
\immediate\writel28{Package #1 #2: (on line \the\inputlineno)}%
\immediate\writel28{\space\space\space\space#3}%
\newlinechar\XINT_newlinechar\space

1%

\newif\ifxintverbose

3.23 \ifxintglobaldefs, \XINT_global

Modified at 1.3c (2018/06/17).

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

3.24 (WIP) Expandable error message

Modified at 1.21 (2017/07/26). But really belongs to next major release beyond 1.3. Basically
copied over from 13kernel code. Using \ ! / control sequence, which must be left undefined. \xié
ntError: would be 6 letters more.

Modified at 1.4 (2020/01/31). Finally rather than \ ! / I use \xint/.

Modified at 1.4g (2021/05/25). Rewrote to use not an undefined control sequence but trigger "Use
of \xint/ doesn't match its definition." message.

Modified at 1.4g (2021/05/25). Things evolve fast and I switch to a third method which will ex-
ploit "Paragraph ended before \foo was complete" style error. See
https://github.com/latex3/latex3/issues/931#issuecomment-845367201

However I can not fully exploit this because xint may be used with Plain etex which does not set

\newlinechar. I can only use a poorman version with no usage of #AJ. Also xintsession could use

the AAJ, maybe I will integrate it there.

I. Explanations on 2021/05/19 and 2021/05/20 before final change

First I tried out things with undefined control sequence such as

\ an error was reported by xint ...
whose output produces a nice symmetrical display with no \, and with ... both on left and right
but this reduces drastically the available space for the actual error context. No go. But see
2021/05/20 update below!

Having replaced \xint/ by "\xint ", I next opted provisorily for "\Hit RET at ?" control se-
quence, despite it being quite longer. And then I thought about using "\ xint error", possibly
with an included A2AJ] in the name, or in the context.

I experimented with **J in the context. But the context size is much constrained, and when \e,
rrorcontextlines is at its default value of 5 for etex, not -1 as done by LaTeX, having the info
shifted to the right makes it actually more visible. Chowever I have now updated xintsession to
0.2b which sets \errorcontextlines to 0)

So I was finally back here to square one, apart from having replaced "\xint/" by the more longish
"\ xint error", hesitating with "\xinterrupt"...

Then I had the idea to replace the undefined control sequence method by a method with a macro \fo )
o defined as \def\foo.{} but used as \foo<space> for example. This gives something like this (the
first line will be otherwise if engine is run with -file-line-error):

! Use of \xint/ doesn't match its definition.
<argument> \xint/

Ooops, looks like we are missing a ] (hit RET)
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\xint/<space> (where the space is the unexpected token, the definition expecting rather a full
stop) makes for 7 characters to compare to \ xint error which had 12, so I gained back 5.

Back to *4J): I had overlooked that TeX in the first part of the error message will display \mac)
ro fully, so inserting AAJ in its name allows arbitrarily long expandable error messages... as
pointed out by BLF in latex3/issues#931 as I read on the morning of 2021/05/20. This is very nice
but requires to predefine control sequences for each message, and also the actual arguments #1,
#2, ... values can appear only in the context.

And the situation with A4J is somewhat complicated:

xintsession sets the \newlinechar to 10, but this is not the case with bare usage of xintexpr
with etex. And this matters. To discuss **J we have to separate two locations:

- it appears in the control sequence name,

- or in the context (which itself has two parts)

1) When in the context, what happens with AAJ) is independent of the setting of \newlinechar, and
with TeXLive pdflatex the AA]J will induce a linebreak, but with xelatex it must be used with option
-8bit.

2) When in the control sequence name the behaviour in log/terminal of 4] is influenced by the
setting of \newlinechar. Although with pdflatex it will always induce a linebreak, the actual
count of characters where TeX will forcefully break is influenced by whether A4J is or not \newli
nechar. And with xelatex if it is \newlinechar, it does not depend then if -8bit or not, but if not
\newlinechar then it does and TeX forceful breaks also change as for pdflatex.

So, the control sequence name trick can be used to obtain arbitrarily long messages, but the
\newlinechar must be set.

And in the context, we can try to insert some AAJ but this would need with xetex the -8bit option,
and anyhow the context size is limited, and there is apparently no trick to get it larger.

So, in view of all the above I decided not to use A4*J (rather &&J here) at all, whether here in
the control sequence or the context or inserted in \XINT_signalcondition in the context!

I also have a problem with usage from bnumexpr or polexpr for example, they would need their own
to avoid perhaps displaying \xint/ or analogous.

IT. Finally I modified again the method (completely, and no more need for funny catcode 7 space
as delimiter) as this allows a longer context message, starting at start of line, and which obeys
AA] if \newlinechar is set to it. It also allows to incorporate non-limited generic explanations
as a postfix, with linebreaks if \newlinechar is known.

But as xintexpr can be used with Plain+etex which does not set the \newlinechar, I can't use AAJ
out of thee box. I can in xintsession. What I decided finally is to make a conditional definition
here.

In both cases I include the "hit RET" (how rather "hit <return>") in the control sequence name
serving to both provide extra information and trigger the error from being defined short and find-
ing a \par.

The maximal size was increased from 48 characters (method with \xint/ being badly delimited), to
now 55 characters (using "! xint error:<AAJ or space>" as prefix to the message). Longer messages
are truncated at 56 characters with an appended "\ETC.".

As it is late on this 2021/05/20, and in order to not have to change all usages, I keep \XINT_Q
signalcondition (in xintcore) as a one argument macro for time being, so will not include a more
specific module name.

The \par token has a special role here, and can't be (I)nserted without damage, but who would
want to insert it in an expandable computation anyhow... and I don't need it in my custom error
messages for sure.

On 2021/05/21 I add a test about \newlinechar at time of package loading, and make two distinct
definitions: one using **J in the control sequence, the other not using it.

The -file-line-error toggle makes it impossible to control if the line-break on first line will
match next lines. In the AAJ branch I insert "| " (no, finally " " with two spaces) at start
of continuation lines. Also I preferred to ensure a good-looking first line break for the case

~
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it starts with a "! Paragraph ended ..." because a priori error messages will be read if -file-
line-error was emitted only a fortiori (this toggle suggests some IDE launched TeX and probably
-interaction=nonstopmode) .

I will perhaps make another definition in xintsession (it currently loads xintexpr prior to
having set the \newlinechar, so the no A*] definition will be used, if nothing else is modified
there).

With some hesitation I do not insert a #+J after "! xint error:", as Emacs/AucTeX will display
only the first line prominently and then the rest (which is in file:line:error mode) in one block
under "--- TeX said ---". I use the A*] only in the generic helper message embedded in the control
sequence. The cases with or without \newlinechar being 10 diverge a bit, as in the latter case I
had to ensure acceptable linebreaks at 79 chars, and I did that first and then had spent enough
time on the matter not to add more to backport the latest A4] style message.

Modified at 1.4m (2022/06/10). Shorten the error message. I am always too verbose initially.

594 \ifnum\newlinechar=10

505 \expandafter\def\csname

506 xint<...> is done, but will resume:&&J] \space

597 hit <return> at the ? prompt to try fixing the error above&&] \space
508 which has been encountered before expansion\endcsname

599 #1\xint:{}%

600 \def\XINT_expandableerror#1{%

601 \def\XINT_expandableerror##1{%

602 \expandafter
603 \XINT_expandableerrorcontinue
604 #1! xint error: ##1\par

605 }}\expandafter\XINT_expandableerror\csname

606 xint<...> is done, but will resume:&&J] \space
607 hit <return> at the ? prompt to try fixing the error above&&] \space
608 which has been encountered before expansion\endcsname
609 \else

610 \expandafter\def\csname

611 xint<...> is done, but will resume: hit <return>
612 at \space the ? prompt to try fixing the error
613 encountered before expansion\endcsname

614 #1\xint:{}%

615 \def\XINT_expandableerror#1{%

616 \def\XINT_expandableerror##1{%

617 \expandafter

618 \XINT_expandableerrorcontinue

619 #1! xint error: ##1l\par

620 }}\expandafter\XINT_expandableerror\csname

621 xint<...> is done, but will resume: hit <return>
622 at \space the ? prompt to try fixing the error
623 encountered before expansion\endcsname

624 \fi

625 \def\XINT_expandableerrorcontinue#1\par{#1}%

3.25 The \xintstrcmp as alias of the engine primitive

Added at 1.4m (2022/06/10) [on 2022/06/05]. For the LuaTiX engine the code is copied over from 13,2
names.dtx. I also looked at Heiko Oberdiek's pdftexcmds.sty and pdftexcmds.lua, but I removed
\luaescapestring and used token.scan_string() as seen in l3names.dtx (and I did try to inform
myself about this in the LuaTgX manual, but only briefly). I am not sure about my syntax with
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the local's. And should I use \directlua0? Testing was minimal Thus, we proceed at the user own
risk.

626 \ifdefined\strcmp\let\xintstrcmp\strcmp

627 \else\ifdefined\pdfstrcmp\let\xintstrcmp\pdfstrcmp
628 \else\ifdefined\directlua\directlua{%

629 xintkernel = xintkernel or {}

630 local minus_tok = token.new(string.byte'-', 12)
631 local zero_tok = token.new(string.byte'0', 12)
632 local one_tok = token.new(string.byte'l', 12)
633 function xintkernel.strcmp()

634 local A = token.scan_string()

635 local B = token.scan_string()

636 if A < B then

637 tex.write(minus_tok, one_tok)

638 else

639 tex.write(A == B and zero_tok or one_tok)
640 end

641 end

642 }\def\xintstrcmp{%

643 \directlua{xintkernel.strcmp()}%

644 }%

645 \else

646 \xintMessage{xintkernel}{Error}{Could not set-up \string\xintstrcmp.}%

647 \errhelp{What kind of format are you using? Perhaps write the author? Bye now}%
648 \errmessage{Sorry, could not find or define string comparison primitive}\fi\fi\fi
649 \XINTrestorecatcodesendinput¥%
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4 Package xinttools implementation

.1 Catcodes, e-TEX and reload detection . . 32 \xintbracedouteriloopindex, \xintbreak-
.2 Package identification . . . . 33 iloop, \xintbreakiloopanddo, \xintiloop-
.3 \xintgodef, \xintgoodef, \x1ntgfdef . 33 skiptonext, \xintiloopskipandredo . . 54
.4 \xintRevWithBraces . . . . . . . . . . 33 .25 \XINT_xflet. . . . . . .. . .. ... b5
.5 \xintZapFirstSpaces . . . . . . . . . 34 .26 \xintApplyInline . . . . . . . . . . . 55
.6 \xintZapLastSpaces . . . . . . . . . . 35 .27 \xintFor, \xintFor*, \xintBreakFor,
.7 \xintZapSpaces . . . . . . . . .. .. 35 \xintBreakForAndDo . . . . . 56
.8 \xintZapSpacesB . . . . . . 36 .28 \XINT_forever, \xintintegers, \x1ntd1—
.9 \xintCSVtoList, \x1ntCSVtoLlstNon— mensions, \xintrationals . . . . . 58
Stripped . . . . . . . .. . ... .. 36 .29 \xintForpair, \xintForthree, \x1ntFor—
.10 \xintListWithSep . . . . . . . . . . . 38 four . . . . 60
.11 \xintNthElt. . . . . . . .. .. ... 39 .30 \xintAssign, \x1ntA551gnArray,\x1nt—
.12 \xintNthOnePy . . . . . . . . . . . . 40 DigitsOf . . . . . B s 4
.13 \xintKeep . . . . . . ... ... ... 41| .31 CSV (non user docurnented) variants of
.14 \xintKeepUnbraced . . . . . . . . . . 42 Length, Keep, Trim, NthElt, Reverse . . 64
.15 \xintTrim . . . . - X .31.1 \xintLength:f:csv . . . . . . . . . . . 65
.16 \x1ntTr1mUnbraced . . . . .. ... 45 .31.2 \xintLengthUpTo:f:csv . . . . . . . . . 66
.17 \xintApply . . . . .. 46 .31.3 \xintKeep:f:csv . . . . . . . . . . . . 67
.18 \xintApply:x (WIP, connnented out) .. 46 | -3L.4 \xintTrim:fiesv. . . ... ... ... 69
.19 \xintApplyUnbraced . . . 47 .31.5 \x%ntNthElth:f:csv. ... ... ... 710
.20 \xintApplyUnbraced:x (VVIP connnented— -31.6 \X%ntRéverse:f:csv ce e T
out) . . . 48 gi; \x%ntFlrstIten.:l:J-f:csv e T2
.31.8 \xintLastItem:f:csv. . . . . . . . . . 72
.21 \xintZip (VVIP not pubhc). oo 491 319 \xintKeep:x:csv . . . 73
.22 \xintSeq . . . .. 51 | 31.10 Public names for the undocumented CSV mMacros:
.23 \xintloop, \x1ntbreakloop \X1ntbreak' \xintCSVLength, \xintCSVKeep, \xintCSVKeepx,
loopanddo, \xintloopskiptonext . . . 54 \xintCSVTrim, \xintCSVNthE1tPy, \xintCSVRe-
.24 \xintiloop, \xintiloopindex, \xint- verse, \xintCSVFirstItem, \xintCSVLastItem 73
bracediloopindex, \xintouteriloopindex,

Added at 1.09g (2013/11/22). Splits off xinttools from xint.
Modified at 1.1 (2014/10/28). xinttools ceases being loaded automatically by xint.

4.1 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.

1 \begingroup\catcode61l\catcode48\catcode32=10\relax%
2 \catcodel3=5 % AAM

3 \endlinechar=13 %
4 \catcodel23=1 %
5 \catcodel25=2 %
6
7
8
9

® w2

\catcode64=11 %
\catcode44=12 % ,
\catcode46=12 % .
\catcode58=12 % :
10 \catcode94=7 % A
11 \def\empty{}\def\space{ }\newlinecharl0
12 \def\z{\endgroup}%
13 \expandafter\let\expandafter\x\csname ver@xinttools.sty\endcsname
14  \expandafter\let\expandafter\w\csname ver@xintkernel.sty\endcsname
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15  \expandafter\ifx\csname numexpr\endcsname\relax

16 \expandafter\ifx\csname PackageWarningNoLine\endcsname\relax
17 \immediate\writel28{A*JPackage xinttools Warning:AAJ1%

18 \space\space\space\space

19 \numexpr not available, aborting input.rAJ}%
20 \else

21 \PackageWarningNoLine{xinttools}{\numexpr not available, aborting input}%
22 \fi

23 \def\z{\endgroup\endinput}%

24 \else

25 \ifx\x\relax % plain-TeX, first loading of xinttools.sty

26 \ifx\w\relax % but xintkernel.sty not yet loaded.

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

28 \fi

29 \else

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

31 % variable is initialized, but \ProvidesPackage not yet seen
32 \ifx\w\relax % xintkernel.sty not yet loaded.

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

34 \fi

35 \else

36 \def\z{\endgroup\endinput}% xinttools already loaded.

37 \fi

38 \fi

39 \fi

40 \z%

41 \XINTsetupcatcodes% defined in xintkernel.sty

4.2 Package identification

42 \XINT_providespackage
43 \ProvidesPackage{xinttools}%
44 [2022/06/10 v1.4m Expandable and non-expandable utilities (JFB)]%

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

45 \newtoks\XINT_toks
46 \xint_firstofone{\let\XINT_sptoken= } %<- space here!

4.3 \xintgodef, \xintgoodef, \xintgfdef

Added at 1.09i (2013/12/18). For use in \xintAssign.

47 \def\xintgodef {\global\xintodef }%
48 \def\xintgoodef {\global\xintoodef }%
49 \def\xintgfdef {\global\xintfdef }%

4.4 \xintRevWithBraces

Added at 1.06 (2013/05/07) . 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:, here and in other locations, is in case #1 expands to nothing, the
\romannumeral-"0 must be stopped.

50 \def\xintRevWithBraces {\romannumeralO\xintrevwithbraces }%
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51 \def\xintRevlithBracesNoExpand {\romannumeralO\xintrevwithbracesnoexpand }%
52 \long\def\xintrevwithbraces #1%

53 {%

54 \expandafter\XINT_revwbr_loop\expandafter{\expandafter}¥%
55 \romannumeral " &&@#1\xint:\xint:\xint:\xint:%

56 \xint:\xint:\xint:\xint:\xint_bye
57 }%

58 \long\def\xintrevwithbracesnoexpand #1%

50 {%

60 \XINT_revwbr_loop {}%

61 #1\xint:\xint:\xint:\xint:%

62 \xint:\xint:\xint:\xint:\xint_bye

63 1%

64 \long\def\XINT_revwbr_loop #1#2#3#A#5#6#7#8#9%

65 {%

66 \xint_gob_til_xint: #9\XINT_revwbr_finish_a\xint:%
67 \XINT_revwbr_loop {{#9}{#8}{#7}{#6}{#5}{#4}{#3}{#2}#1}%
68 1%

69 \long\def\XINT_revwbr_finish_a\xint:\XINT_revwbr_loop #1#2\xint_bye
70 {%

71 \XINT_revwbr_finish_b #2\R\R\R\R\R\R\R\Z #1%

72 Y%

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

74 {%

75 \xint_gob_til_R

76 #1\XINT_revwbr_finish_c \xint_gobble_viii
77 #2\XINT_revwbr_finish_c \xint_gobble_vii

78 #3\XINT_revwbr_finish_c \xint_gobble_vi

79 #4\XINT_revwbr_finish_c \xint_gobble_v

80 #5\XINT_revwbr_finish_c \xint_gobble_iv

81 #6\XINT_revwbr_finish_c \xint_gobble_iii

82 #7\XINT_revwbr_finish_c \xint_gobble_ii

83 \R\XINT_revwbr_finish_c \xint_gobble_i\Z

84 1%

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

85 \def\XINT_revwbr_finish_c#1{%
86 \def\XINT_revwbr_finish_c##1##2\Z{\expandafter#1##13}%
87 }I\XINT_revwbr_finish_c{ }%

4.5 \xintZapFirstSpaces

Added at 1.09f (2013/11/04) [on 2013/11/01].

Modified at 1.1 (2014/10/28). To correct the bug in case of an empty argument, or argument con-
taining 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 {\romannumeralO\xintzapfirstspaces }%

89 \def\xintzapfirstspaces#1{\long

90 \def\xintzapfirstspaces ##1{\XINT_zapbsp_a #1##1\xint:#1#1\xint:}%

91 }\xintzapfirstspaces{ }%
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
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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:. The added initial space will stop later the
\romannumeralQ. No brace stripping is possible. Control is handed over to \XINT_zapbsp_b which
strips out the ending \xint:<sp><sp>\xint:

92 \def\XINT_zapbsp_a#1{\long\def\XINT_zapbsp_a ##1#1#1{%

93  \XINT_zapbsp_again?##1\xint_bye\XINT_zapbsp_b ##1#1#13}%

94 F\XINT_zapbsp_a{ }%

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 #Il\xint:#2\xint:{#1}%

4.6 \xintZapLastSpaces

Added at 1.09f (2013/11/04) [on 2013/11/01].

08 \def\xintZapLastSpaces {\romannumeralO\xintzaplastspaces }%

99 \def\xintzaplastspaces#1{\long

100 \def\xintzaplastspaces ##1{\XINT_zapesp_a {}\empty##1#1#1\xint_bye\xint:}%

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

102 \xint_firstofone {\long\def\XINT_zapesp_a #1#2 } %<- second space here

103 {\expandafter\XINT_zapesp_b\expandafter{#2}{#1}}%
Notice again an \empty added here. This is in preparation for possibly looping back to \XINT_zape by
sp_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:. 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 ?7;-).

104 \long\def\XINT_zapesp_b #l#2#3\xint:%

105 {\XINT_zapesp_end? #3\XINT_zapesp_e {#2#1}\empty #3\xint:}%
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.

106 \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.

107 \long\def\XINT_zapesp_end\XINT_zapesp_e #I1#2\xint:{ #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.

108 \def\XINT_zapesp_e#1{%

109 \long\def\XINT_zapesp_e ##1{\XINT_zapesp_a {##1#1#1}}%

110 }\XINT_zapesp_e{ }%

4.7 \xintZapSpaces

Added at 1.09f (2013/11/04) [on 2013/11/01].
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Modified at 1.1 (2014/10/28). It had the same bug as \xintZapFirstSpaces. We in effect do first
\xintZapFirstSpaces, then \xintZapLastSpaces.

111 \def\xintZapSpaces {\romannumeralO\xintzapspaces }%

112 \def\xintzapspaces#1{%

113 \long\def\xintzapspaces ##1% like \xintZapFirstSpaces.

114 {\XINT_zapsp_a #1##1\xint:#1#1\xint:}%

115 }\xintzapspaces{ }%

116 \def\XINT_zapsp_a#1{%

117 \long\def\XINT_zapsp_a ##1#1#1%

118 {\XINT_zapsp_again?##1\xint_bye\XINT_zapsp_b##1#1#1}%
119 }\XINT_zapsp_a{ }%

120 \long\def\XINT_zapsp_again? #1l{\xint_bye #I1\XINT_zapsp_again }%
121 \xint_firstofone{\def\XINT_zapsp_again\XINT_zapsp_b} {\XINT_zapsp_a }%
122 \xint_firstofone{\def\XINT_zapsp_b} {\XINT_zapsp_c }%

123 \def\XINT_zapsp_c#1{%

124 \long\def\XINT_zapsp_c ##1\xint:##2\xint:%

125 {\XINT_zapesp_a{}\empty ##1#1#1\xint_bye\xint:}%

126 }\XINT_zapsp_c{ 1%

4.8 \xintZapSpacesB

Added at 1.09f (2013/11/04) [on 2013/11/01]. Strips up to one pair of braces (but then does not
strip spaces inside).

127 \def\xintZapSpacesB {\romannumeralO\xintzapspacesb }%

128 \long\def\xintzapspacesb #1{\XINT_zapspb_one? #1l\xint:\xint:%
129 \xint_bye\xintzapspaces {#1}}%

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

131 {\xint_gob_til_xint: #I1\XINT_zapspb_onlyspaces\xint:%

132 \xint_gob_til_xint: #2\XINT_zapspb_bracedorone\xint:%
133 \xint_bye {#13}3}%

134 \def\XINT_zapspb_onlyspaces\xint:%

135 \xint_gob_til_xint:\xint:\XINT_zapspb_bracedorone\xint:%
136 \xint_bye #1\xint_bye\xintzapspaces #2{ 1%

137 \long\def\XINT_zapspb_bracedorone\xint:%

138 \xint_bye #1\xint:\xint_bye\xintzapspaces #2{ #13}%

4.9 \xintCSVtoList, \xintCSVtoListNonStripped

Added at 1.06 (2013/05/07). \xintCSVtoList transforms a,b,..,z into {a}{b}...{z}. The comma sep-
arated list may be a macro which is first f-expanded. Here, use of \Z (and \R) perfectly safe.

Modified at 1.09f (2013/11/04). 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.

ATTENTION: if the input is empty the output contains one item (empty, of course). This means an

\xintFor loop always executes at least once the iteration, contrarily to \xintFor=.

139 \def\xintCSVtoList {\romannumeralO\xintcsvtolist }%

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

141 \expandafter\xintzapspacesb

142 \expandafter{\romannumeralO\xintcsvtolistnonstripped{#1}}}%
143 \def\xintCSVtoListNoExpand {\romannumeralO\xintcsvtolistnoexpand }%
144 \long\def\xintcsvtolistnoexpand #1{\expandafter\xintApply
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145 \expandafter\xintzapspacesb

146 \expandafter{\romannumeralO\xintcsvtolistnonstrippednoexpand{#1}}}%
147 \def\xintCSVtoListNonStripped {\romannumeralO\xintcsvtolistnonstripped 1}%

148 \def\xintCSVtoListNonStrippedNoExpand

149 {\romannumeralO\xintcsvtolistnonstrippednoexpand }%
150 \long\def\xintcsvtolistnonstripped #1%

151 {%

152 \expandafter\XINT_csvtol_loop_a\expandafter

153 {\expandafter}\romannumeral ' &&@#1%

154 ,\xint_bye,\xint_bye,\xint_bye,\xint_bye

155 ,\xint_bye,\xint_bye,\xint_bye,\xint_bye,\Z

156 1%

157 \long\def\xintcsvtolistnonstrippednoexpand #1%

158 {%

159 \XINT_csvtol_loop_a

160 {}#1,\xint_bye,\xint_bye,\xint_bye, \xint_bye

161 ,\xint_bye,\xint_bye,\xint_bye,\xint_bye,\Z

162 1%

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

164 {%

165 \xint_bye #9\XINT_csvtol_finish_a\xint_bye

166 \XINT_csvtol_loop_b {#1}{{#2}{#3}{#4}{#53{#6}{#7}{#8}{#9}}%
167 1%

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

169 \long\def\XINT_csvtol_finish_a\xint_bye\XINT_csvtol_loop_b #1#2#3\Z
170 {%

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

172 1%

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 \XINQ
T_keep_endb, or also \XINT_RQ_end_b).

173 \def\XINT_csvtol_finish_b #1,#2,#3,#4,#5,#6,#7 ,#8\Z

174 {%

175 \xint_gob_til_R

176 #1\expandafter\XINT_csvtol_finish_dviii\xint_gob_til_Z
177 #2\expandafter\XINT_csvtol_finish_dvii \xint_gob_til_Z
178 #3\expandafter\XINT_csvtol_finish_dvi \xint_gob_til_Z
179 #4\expandafter\XINT_csvtol_finish_dv  \xint_gob_til_Z
180 #5\expandafter\XINT_csvtol_finish div \xint_gob_til_Z
181 #6\expandafter\XINT_csvtol_finish_diii \xint_gob_til_Z
182 #7\expandafter\XINT_csvtol_finish_dii \xint_gob_til_Z
183 \R\XINT_csvtol_finish_di \Z

184 1%

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

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

187 \long\def\XINT_csvtol_finish_dvi H#1#2#3#A#S#O#T#8#9{ #9{#1}{#2}}%

188 \long\def\XINT_csvtol_finish_dv #1#2#3#AHSHOHTH#B#I{ #9{#1F{#2}{#3}}%

189 \long\def\XINT_csvtol_finish_div  #1#2#3#4#5#6#7#8#9{ #9{#1}{#23{#3}{#4}}%

190 \long\def\XINT_csvtol_finish_ diii #1#2#3#4#5#6#7#8#9{ #9{#1}{#2}{#3}{#4}{#5}}%
191 \long\def\XINT_csvtol_finish_dii  #1#2#3#4#5#6#7#8#9%

192 { #9{#13{#23 {#3}{#43{#5}{#6}}%

193 \long\def\XINT_csvtol_finish_di\Z #1#2#3#4#5#6#7#8#9%
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194 { #9{#1}{#2{#3}{#4}Y{#5}{#6}{#7}}%

4.10 \xintListWithSep

Added at 1.04 (2013/04/25). \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. The "list"
argument may be empty.

\xintListWithSepNoExpand does not f-expand its second argument.

Modified at 1.2p (2017/12/05). This venerable macro from 1.04 remained unchanged for a long time
and was finally refactored at 1.2p for increased speed. Tests done with a list of identical {\x}
items and a sep of \z demonstrated a speed increase of about:

- 3x for 30 items,
- 4.5x for 100 items,
- 7.5x--8x for 1000 items.

195 \def\xintListWithSep {\romannumeralO\xintlistwithsep }%
196 \def\xintListWithSepNoExpand {\romannumeralO\xintlistwithsepnoexpand }%
197 \long\def\xintlistwithsep #1#2%

198 {\expandafter\XINT_lws\expandafter {\romannumeral &R@#23}{#13}3}%
199 \long\def\xintlistwithsepnoexpand #1#2%

200 {%

201 \XINT_lws_loop_a {#1}#2{\xint_bye\XINT_lws_e_vi}%

202 {\xint_bye\XINT_lws_e_v}{\xint_bye\XINT_lws_e_iv}%
203 {\xint_bye\XINT_lws_e_iii}{\xint_bye\XINT_lws_e_iil}%
204 {\xint_bye\XINT_lws_e_i}{\xint_bye\XINT_lws_e}%

205 {\xint_bye\expandafter\space}\xint_bye

206 1%

207 \long\def\XINT lws #1#2%

208 {%

209 \XINT_lws_loop_a {#2}#1{\xint_bye\XINT_lws_e_vi}%

210 {\xint_bye\XINT_lws_e_v}{\xint_bye\XINT_lws_e_iv}%
211 {\xint_bye\XINT_lws_e_iii}{\xint_bye\XINT_lws_e_iil}%
212 {\xint_bye\XINT_lws_e_i}{\xint_bye\XINT_lws_e}%

213 {\xint_bye\expandafter\space}\xint_bye

214 1%

215 \long\def\XINT_lws_loop_a #1#2#3#4#5#6#7#8#9%

216 {%

217 \xint_bye #9\xint_bye

218 \XINT_lws_loop_b {#1}{#2}{#3}{#A4}{#5}{#6}{#7}{#8}{#9}%
219 }%

220 \long\def\XINT_lws_loop_b #1#2#3#4#5#6#7#8#9%

221 {%

222 \XINT_lws_loop_a {#1}{#2#1#3#1#A#1#5#1#6H1#TH1#8#1#9}%
223 1%

224 \long\def\XINT_lws_e_vi\xint_bye\XINT_lws_loop_b #1#2#3#4#5#6#7#8#9\xint_bye
225 { #2#1#3#1#AH#VHSHIHOH 1#T#1#83%

226 \long\def\XINT_lws_e_v\xint_bye\XINT_lws_loop_b #1#2#3#4#5#6#7#8\xint_bye
227 { #2#1#3#1HARVHSHIHOHLHT Y%

228 \long\def\XINT_lws_e_iv\xint_bye\XINT_lws_loop_b #1#2#3#4#5#6#7\xint_bye

229 { #2#1#3#1#A#1H#SH#1#6Y%

230 \long\def\XINT_ lws_e_iii\xint_bye\XINT_lws_loop_b #1#2#3#4#5#6\xint_bye

231 { #2#1#3#1#4#1#53%
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232 \long\def\XINT_lws_e_ii\xint_bye\XINT_lws_loop_b #1#2#3#4#5\xint_bye
233 { #2#1#3#1#4}%

234 \long\def\XINT_lws_e_i\xint_bye\XINT_lws_loop_b #1#2#3#4\xint_bye
235 { #2#1#31%

236 \long\def\XINT_lws_e\xint_bye\XINT_lws_loop_b #1#2#3\xint_bye

237 { #2}%

4.11 \xintNthElt

Added at 1.06 (2013/05/07).

Modified at 1.2j (2016/12/22). Last refactored in 1.2j.

\xintNthElt {i}{List} returns the i th item from List (one pair of braces removed). The list is
first f-expanded. The \xintNthEltNoExpand does no expansion of its second argument. Both variants
expand i inside \numexpr.

With i = 0, the number of items is returned using \xintLength but with the List argument f-
expanded first.

Negative values return the |i|th element from the end.

When i is out of range, an empty value is returned.

238 \def\xintNthElt {\romannumeralO\xintnthelt }%

239 \def\xintNthEltNoExpand {\romannumeralO\xintntheltnoexpand }%

240 \long\def\xintnthelt #1#2{\expandafter\XINT_nthelt_a\the\numexpr #1l\expandafter.%
241 \expandafter{\romannumeral " &&@#2}}%

242 \def\xintntheltnoexpand #1{\expandafter\XINT_nthelt_a\the\numexpr #1.}%

243 \def\XINT_nthelt_a #1%

244 {%

245 \xint_UDzerominusfork

246 #1-\XINT_nthelt_zero

247 0#1\XINT_nthelt_neg

248 0-{\XINT_nthelt_pos #13}%
249 \krof

250 1%

251 \def\XINT_nthelt_zero #1.{\xintlength }%
252 \long\def\XINT_nthelt_neg #1.#2%

253 {%

254 \expandafter\XINT_nthelt_neg_a\the\numexpr\xint_c_i+\XINT_length_loop
255 #2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:

256 \xint_c_viii\xint_c_vii\xint_c_vi\xint_c_v

257 \xint_c_iv\xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye

258 -#1.#2\xint_bye

259 1%

260 \def\XINT_nthelt_neg_a #1%

261 {%

262 \xint_UDzerominusfork

263 #1-\xint_stop_afterbye

264 0#1\xint_stop_afterbye

265 0-{3}%

266 \krof

267 \expandafter\XINT_nthelt_neg_b

268 \romannumeral\expandafter\XINT_gobble\the\numexpr-\xint_c_i+#1%
269 1%

270 \long\def\XINT_nthelt_neg_b #1#2\xint_bye{ #13}%
271 \long\def\XINT_nthelt_pos #1.#2%
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272 {%

273 \expandafter\XINT_nthelt_pos_done

274 \romannumeralO\expandafter\XINT_trim_loop\the\numexpr#1l-\xint_c_x.%
275 #2\xint:\xint:\xint:\xint:\xint:%

276 \xint:\xint:\xint:\xint:\xint:%

277 \xint_bye

278 1%

279 \def\XINT_nthelt_pos_done #1{%

280 \long\def\XINT_nthelt_pos_done ##1##2\xint_bye{%

281 \xint_gob_til_xint:##1\expandafter#1\xint_gobble_ii\xint:#1##1}%
282 }\XINT_nthelt_pos_done{ }%

4.12 \xintNthOnePy

Added at 1.4 (2020/01/31). See relevant code comments in xintexpr.

283 \def\xintNthOnePy {\romannumeralO\xintnthonepy }%

284 \def\xintNthOnePyNoExpand {\romannumeralO\xintnthonepynoexpand }%

285 \long\def\xintnthonepy #1#2{\expandafter\XINT_nthonepy_a\the\numexpr #1\expandafter.%
286 \expandafter{\romannumeral " &&@#2}}%

287 \def\xintnthonepynoexpand #1{\expandafter\XINT_nthonepy_a\the\numexpr #1.}%

288 \def\XINT_nthonepy_a #1%

289 {%

290 \xint_UDsignfork

291 #1\XINT_nthonepy_neg

292 -{\XINT_nthonepy_nonneg #1}%

293 \krof

204 1%

205 \long\def\XINT_nthonepy_neg #1.#2%

206 {%

297 \expandafter\XINT_nthonepy_neg_a\the\numexpr\xint_c_i+\XINT_length_loop
208 #2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:

299 \xint_c_viii\xint_c_vii\xint_c_vi\xint_c_v

300 \xint_c_iv\xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye
301 -#1.#2\xint_bye

302 1%

303 \def\XINT_nthonepy_neg_a #1%

304 {%

305 \xint_UDzerominusfork

306 #1-\xint_stop_afterbye

307 0#1\xint_stop_afterbye

308 0-{}%

309 \krof

310 \expandafter\XINT_nthonepy_neg_b

311 \romannumeral\expandafter\XINT_gobble\the\numexpr-\xint_c_i+#1%
312 1%

313 \long\def\XINT_nthonepy_neg_b #l#2\xint_bye{{#1}}%
314 \long\def\XINT_nthonepy_nonneg #1.#2%

315 {%

316 \expandafter\XINT_nthonepy_nonneg_done

317 \romannumeralO\expandafter\XINT_trim_loop\the\numexpr#1-\xint_c_ix.%
318 #2\xint:\xint:\xint:\xint:\xint:%

319 \xint:\xint:\xint:\xint:\xint:%
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320 \xint_bye

321 %

322 \def\XINT_nthonepy_nonneg_done #1{%

323 \long\def\XINT_nthonepy_nonneg_done ##1##2\xint_bye{%

324 \xint_gob_til_xint:##1\expandafter#1\xint_gobble_ii\xint:{##1}}%
325 }\XINT_nthonepy_nonneg_done{ }%

4.13 \xintKeep

Added at 1.09m (2014/02/26). \xintKeep{i}{L} f-expands its second argument L. It then grabs the
first i items from L and discards the rest.

ATTENTION: #=xeach such kept item is returned inside a brace pair** Use \xintKeepUnbraced to
avoid that.

For i equal or larger to the number N of items in (expanded) L, the full L is returned (with
braced items). For i=0, the macro returns an empty output. For i<0, the macro discards the first
N-|i| items. No brace pairs added to the remaining items. For i is less or equal to -N, the full L
is returned (with no braces added.)

\xintKeepNoExpand does not expand the L argument.

Modified at 1.2i (2016/12/13). Prior to 1.2i the code proceeded along a loop with no pre-
computation of the length of L, for the i>0 case. The faster 1.2i version takes advantage of
novel \xintLengthUpTo from xintkernel.sty.

326 \def\xintKeep {\romannumeralO\xintkeep }%

327 \def\xintKeepNoExpand {\romannumeralO\xintkeepnoexpand }%

328 \long\def\xintkeep #1#2{\expandafter\XINT_keep_a\the\numexpr #1\expandafter.%
329 \expandafter{\romannumeral ' &&@#2}}%

330 \def\xintkeepnoexpand #1{\expandafter\XINT_keep_a\the\numexpr #1.3}%

331 \def\XINT_keep_a #1%

332 {%

333 \xint_UDzerominusfork

334 #1-\XINT_keep_keepnone
335 0#1\XINT_keep_neg

336 0-{\XINT_keep_pos #1}%
337 \krof

338 1%

339 \long\def\XINT_keep_keepnone .#1{ }%
340 \long\def\XINT_keep_neg #1.#2%

341 {%

342 \expandafter\XINT_keep_neg_a\the\numexpr

343 #1-\numexpr\XINT_length_loop

344 #2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:
345 \xint_c_viii\xint_c_vii\xint_c_vi\xint_c_v

346 \xint_c_iv\xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye.#2%
347 1%

348 \def\XINT_keep_neg_a #1%

349 {%

350 \xint_UDsignfork

351 #1{\expandafter\space\romannumeral \XINT_gobble}%

352 -\XINT_keep_keepall

353 \krof

354 1%

355 \def\XINT_keep_keepall #1.{ }%
356 \long\def\XINT_keep_pos #1.#2%
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357 {%

358 \expandafter\XINT_keep_loop

359 \the\numexpr#1-\XINT_lengthupto_loop

360 #1.#2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:

361 \xint_c_vii\xint_c_vi\xint_c_v\xint_c_iv

362 \xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye.%

363 -\xint_c_viii. {}#2\xint_bye%

364 1%

365 \def\XINT_keep_loop #1#2.%

366 {%

367 \xint_gob_til_minus#1\XINT_keep_loop_end-%

368 \expandafter\XINT_keep_loop

369 \the\numexpr#1#2-\xint_c_viii\expandafter.\XINT_keep_loop_pickeight
370 1%

371 \long\def\XINT_keep_loop_pickeight

372 #L#2#3#A#SHOHTHBHI{ {#1{#2F {#33{#A4}{#5} {#6F {#73{#8F{#9}}}%

373 \def\XINT_keep_loop_end-\expandafter\XINT_keep_loop

374 \the\numexpr-#1-\xint_c_viii\expandafter.\XINT_keep_loop_pickeight
375 {\csname XINT_keep_end#1\endcsname}%

376 \long\expandafter\def\csname XINT_keep_endl\endcsname

377 #1#2#3#4#5#6#7#8#9\xint_bye { #1{#2}{#3}{#43{#53{#6}{#7}{#8}}%
378 \long\expandafter\def\csname XINT_keep_end2\endcsname

379 #1#2#3#4#5#6#7#8\xint_bye { #1{#2}{#3}{#4}{#5}{#6}{#7}}%
380 \long\expandafter\def\csname XINT_keep_end3\endcsname

381 #1#2#3#4#5#6#7\xint_bye { #1{#23{#3}{#4}{#5}{#63}3}%

382 \long\expandafter\def\csname XINT_keep_end4\endcsname

383 #1#2#3#4#5#6\xint_bye { #1{#2}{#3}{#4}{#5}}%

384 \long\expandafter\def\csname XINT_keep_end5\endcsname

385 #1#2#3#4#5\xint_bye { #1{#2}{#3}{#4}}%

386 \long\expandafter\def\csname XINT_keep_end6\endcsname

387 #1#2#3#4\xint_bye { #1{#2}{#3}}%

388 \long\expandafter\def\csname XINT_keep_end7\endcsname

389 #1#2#3\xint_bye { #1{#2}1}%

390 \long\expandafter\def\csname XINT_keep_end8\endcsname

391 #1#2\xint_bye { #1}%

4.14 \xintKeepUnbraced

Added at 1.2a (2015/10/19). Same as \xintKeep but will *not* add (or maintain) brace pairs around
the kept items when length(L)>i>0.
The name may cause a mis-understanding: for i<0, (i.e. keeping only trailing items), there is
no brace removal at all happening.

Modified at 1.2i (2016/12/13). As \xintKeep.

392 \def\xintKeepUnbraced {\romannumeralO\xintkeepunbraced }%

393 \def\xintKeepUnbracedNoExpand {\romannumeralO\xintkeepunbracednoexpand }%
394 \long\def\xintkeepunbraced #1#2%

395 {\expandafter\XINT_keepunbr_a\the\numexpr #1\expandafter.%

396 \expandafter{\romannumeral " &&@#2}}%

397 \def\xintkeepunbracednoexpand #1%

398 {\expandafter\XINT_keepunbr_a\the\numexpr #1.3}%

399 \def\XINT_keepunbr_a #1%

400 {%
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401 \xint_UDzerominusfork

402 #1-\XINT_keep_keepnone

403 0#1\XINT_keep_neg

404 0-{\XINT_keepunbr_pos #1}%

405 \krof

406 1%

407 \long\def\XINT_keepunbr_pos #1.#2%

408 {%

409 \expandafter\XINT_keepunbr_loop

410 \the\numexpr#1-\XINT_lengthupto_loop

411 #1.#2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:
412 \xint_c_vii\xint_c_vi\xint_c_v\xint_c_iv

413 \xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye.%
414 -\xint_c_viii.{}#2\xint_bye%

415 1%

416 \def\XINT_keepunbr_loop #1#2.%

417 {%

418 \xint_gob_til_minus#1\XINT_keepunbr_loop_end-%

419 \expandafter\XINT_keepunbr_loop

420 \the\numexpr#1#2-\xint_c_viii\expandafter.\XINT_keepunbr_loop_pickeight
421 1%

422 \long\def\XINT_keepunbr_loop_pickeight

423 H1H2HIHARSHOHTHBHO{ {# 1 #2#3#4#5#06#T7#8#9} 1%

424 \def\XINT_keepunbr_loop_end-\expandafter\XINT_keepunbr_loop
425 \the\numexpr-#1-\xint_c_viii\expandafter.\XINT_keepunbr_loop_pickeight
426 {\csname XINT_keepunbr_end#1\endcsname}%

427 \long\expandafter\def\csname XINT_keepunbr_endl\endcsname
428 #1#2#3#4#5#6#7#8#9\xint_bye { #1#2#3#4#5#6#7#83%

429 \long\expandafter\def\csname XINT_keepunbr_end2\endcsname
430 H#1#2#3#4#5#6#7#8\xint_bye { #1#2#3#4#5#6#71%

431 \long\expandafter\def\csname XINT_keepunbr_end3\endcsname
432 #1#2#3#4#5#6#7\xint_bye { #1#2#3#4#5#6}1%

433 \long\expandafter\def\csname XINT_keepunbr_end4\endcsname
434 #1#2#3#4#5#6\xint_bye { #1#2#3#4#5}%

435 \long\expandafter\def\csname XINT_keepunbr_end5\endcsname
436 #1#2#3#4#5\xint_bye { #1#2#3#431%

437 \long\expandafter\def\csname XINT_keepunbr_end6\endcsname
438 #1#2#3#4\xint_bye { #1#2#33}%

439 \long\expandafter\def\csname XINT_keepunbr_end7\endcsname
440 #1#2#3\xint_bye { #1#2}%

441 \long\expandafter\def\csname XINT_keepunbr_end8\endcsname
442 #1#2\xint_bye { #1}%

4.15 \xintTrim

Added at 1.09m (2014/02/26). \xintTrim{i}{L} f-expands its second argument L. It then removes
the first i items from L and keeps the rest. For i equal or larger to the number N of items in
(expanded) L, the macro returns an empty output. For i=0, the original (expanded) L is returned.
For i<0, the macro proceeds from the tail. It thus removes the last |i| items, i.e. it keeps the
first N-|i| items. For |i|>= N, the empty list is returned.

\xintTrimNoExpand does not expand the L argument.

Modified at 1.2i (2016/12/13). Speed improvements for i<0 branch (which hands over to \xintKeep).
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Speed improvements with 1.2j for i>0 branch which gobbles items nine by nine despite not knowing
in advance if it will go too far.

443 \def\xintTrim {\romannumeralO\xinttrim }%

444 \def\xintTrimNoExpand {\romannumeralO\xinttrimnoexpand }%

445 \long\def\xinttrim #1#2{\expandafter\XINT_trim_a\the\numexpr #1\expandafter.%
446 \expandafter{\romannumeral " &&@#2}}%

447 \def\xinttrimnoexpand #1{\expandafter\XINT_trim_a\the\numexpr #1.}%

448 \def\XINT_trim_a #1%

449 {%

450 \xint_UDzerominusfork

451 #1-\XINT_trim_trimnone
452 0#1\XINT_trim_neg

453 0-{\XINT_trim_pos #1}%
454 \krof

455 1%

456 \long\def\XINT_trim_trimnone .#1{ #1}%
457 \long\def\XINT_trim_neg #1.#2%

458 {%

459 \expandafter\XINT_trim_neg_a\the\numexpr

460 #1-\numexpr\XINT_length_loop

461 #2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:

462 \xint_c_viii\xint_c_vii\xint_c_vi\xint_c_v

463 \xint_c_iv\xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye
464 {}#2\xint_bye

465 1%

466 \def\XINT_trim_neg_a #1%

467 {%

468 \xint_UDsignfork

469 #1{\expandafter\XINT_keep_loop\the\numexpr-\xint_c_viii+}%
470 -\XINT_trim_trimall

471 \krof

472 %

473 \def\XINT_trim_trimall#1{%
474 \def\XINT_trim_trimall {\expandafter#1\xint_byel}%
475 I\XINT_trim_trimall{ }%

This branch doesn't pre-evaluate the length of the list argument. Redone again for 1.2j, manages
to trim nine by nine. Some non optimal looking aspect of the code is for allowing sharing with
\xintNthElt.

476 \long\def\XINT_ trim_pos #1.#2%

417 {%

478 \expandafter\XINT_trim_pos_done\expandafter\space

479 \romannumeralO\expandafter\XINT_trim_loop\the\numexpr#1-\xint_c_ix.%
480 #2\xint:\xint:\xint:\xint:\xint:%

481 \xint:\xint:\xint:\xint:\xint:%

482 \xint_bye

483 1%

484 \def\XINT_trim_loop #1#2.%

485 {%

486 \xint_gob_til_minus#I\XINT_trim_finish-%

487 \expandafter\XINT_trim_loop\the\numexpr#1#2\XINT_trim_loop_trimnine
488 1%

489 \long\def\XINT_trim_loop_trimnine #1#2#3#4#5#6#7#8#9%
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490 {%

491 \xint_gob_til_xint: #9\XINT_trim_toofew\xint:-\xint_c_ix.%
492 1%

493 \def\XINT_trim_toofew\xint:{+\xint_c_}%

494 \def\XINT_trim_finish#1{%

495 \def\XINT_trim_finish-%

496 \expandafter\XINT_trim_loop\the\numexpr-##1\XINT_trim_loop_trimnine
497 {%

498 \expandafter\expandafter\expandafter#1%

499 \csname xint_gobble_\romannumeral\numexpr\xint_c_ix-##1\endcsname

500 }I\XINT_trim_finish{ }%
501 \long\def\XINT_trim_pos_done #I1\xint:#2\xint_bye {#1}%

4.16 \xintTrimUnbraced

Added at 1.2a (2015/10/19).
Modified at 1.2i (2016/12/13). As \xintTrim.

502 \def\xintTrimUnbraced {\romannumeralO\xinttrimunbraced }%
503 \def\xintTrimUnbracedNoExpand {\romannumeralO\xinttrimunbracednoexpand }%
504 \long\def\xinttrimunbraced #1#2%

505 {\expandafter\XINT_trimunbr_a\the\numexpr #1\expandafter.%
506 \expandafter{\romannumeral " &&@#2}}%

507 \def\xinttrimunbracednoexpand #1%

508 {\expandafter\XINT_trimunbr_a\the\numexpr #1.1}%

509 \def\XINT_trimunbr_a #1%

510 {%

511 \xint_UDzerominusfork

512 #1-\XINT_trim_trimnone

513 0#1\XINT_trimunbr_neg

514 0-{\XINT_trim_pos #1}%

515 \krof

516 1%

517 \long\def\XINT_trimunbr_neg #1.#2%

518 {%

519 \expandafter\XINT_trimunbr_neg_a\the\numexpr

520 #1-\numexpr\XINT_length_loop

521 #2\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:\xint:
522 \xint_c_viii\xint_c_vii\xint_c_vi\xint_c_v

523 \xint_c_iv\xint_c_iii\xint_c_ii\xint_c_i\xint_c_\xint_bye
524 .{}#2\xint_bye

525 1%

526 \def\XINT_trimunbr_neg_a #1%

527 {%

528 \xint_UDsignfork

529 #1{\expandafter\XINT_keepunbr_loop\the\numexpr-\xint_c_viii+}%
530 -\XINT_trim_trimall

531 \krof

532 1%
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533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551

4.17 \xintApply

Added at 1.04 (2013/04/25). \xintApply {\macro}{{a}{b}...{z}} returns {\macro{a}}...{\macro{b}}
where each instance of \macro is f-expanded. The 1list itself is first f-expanded and may thus be
a macro.

\def\xintApply {\romannumeralO\xintapply }%
\def\xintApplyNoExpand {\romannumeralO\xintapplynoexpand }%
\long\def\xintapply #1#2%
{%
\expandafter\XINT_apply\expandafter {\romannumeral &R@#2}%
{#1}%
Y%
\long\def\XINT_apply #1#2{\XINT_apply_loop_a {}{#2}#1\xint_bye }%
\long\def\xintapplynoexpand #1#2{\XINT_apply_loop_a {}{#1}#2\xint_bye }%
\long\def\XINT_apply_loop_a #1#2#3%
{%
\xint_bye #3\XINT_apply_end\xint_bye
\expandafter
\XINT_apply_loop_b
\expandafter {\romannumeral &&@#2{#3}}{#1}{#2}%
1%
\long\def\XINT_apply_loop_b #1#2{\XINT_apply_loop_a {#2{#1}}}%
\long\def\XINT_apply_end\xint_bye\expandafter\XINT_apply_loop_b
\expandafter #1#2#3{ #2}%

4.18 \xintApply:x (WIP, commented-out)

Added at 1.4 (2020/01/31) [on 2020/01/27]. For usage in the NumPy-like slicing routines. Well,
actually, in the end I sticked with old-fashioned (quadratic cost) \xintApply for 1.4 2020/01/31
release. See comments there.

(Comments mainly from 2020/01/27, but on 2020/02/24 I comment out the code and add an alterna-
tive)

To expand in \expanded context, and does not need to do any expansion of its second argument.

This uses techniques I had developed for 1.2i/1.2j Keep, Trim, Length, LastItem like macros,
and I should revamp venerable \xintApply probably too. But the latter f-expandability (if it does
not have \expanded at disposal) complicates significantly matters as it has to store material and
release at very end.

Here it is simpler and I am doing it quickly as I really want to release 1.4. The \xint: token
should not be located in looped over items. I could use something more exotic like the null char
with catcode 3...

\long\def\xintApply:x #1#2%

{%
\XINT_apply:x_loop {#1}#2%
{\xint:\XINT_apply:x_loop_enda}{\xint:\XINT_ _apply:x_loop_endb}%
{\xint:\XINT_apply:x_loop_endc}{\xint:\XINT_apply:x_loop_endd}%
{\xint:\XINT_apply:x_loop_ende}{\xint:\XINT_apply:x_loop_endf}%
{\xint:\XINT_apply:x_loop_endg}{\xint:\XINT_apply:x_loop_endh}\xint_bye

1%

\long\def\XINT_ apply:x_loop #1#2#3#4#5#6#7#8#9%

{%
\xint_gob_til_xint: #9\xint:
{#1{#23 3 {#1{#33{#1{#4}{#1{#5 {#1{#63} {#1{#7} I {#1{#8}}{#1{#9}}%
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\XINT_apply:x_loop {#1}%

1%

\long\def\XINT_apply
\long\def\XINT_apply
\long\def\XINT_apply
\long\def\XINT_apply
\long\def\XINT_apply
\long\def\XINT_apply
\long\def\XINT_apply
\long\def\XINT_apply

:x_loop_endh\xint:
:x_loop_endg\xint:
:x_loop_endf\xint:
:x_loop_ende\xint:
:x_loop_endd\xint:
:x_loop_endc\xint:
:x_loop_endb\xint:
:x_loop_enda\xint:

#1\xint_bye{}%

#1#2\xint_bye{{#1}}%

#1#2#3\xint_bye{{#1}{#2}1}%
#1#2#3#4\xint_bye{{#1}{#2}{#3}}%
#1#2#3#4#5\xint_bye{{#1} {#2} {#3}{#4}}%
#1#2#3#4#5#6\xint_bye{{#1}{#2} {#3} {#4}{#5}}%
#1#2#3#4#5#6#7\xint _bye{{#1} {#2} {#3} {#4} {#5} {#6}}%
#L#2#3#4A#5#6#7#8\xint_bye {{# 1} {#2} {#3} {#43 {#5}{#6}{#7}}%

For small number of items gain with respect to \xintApply is little if any (might even be a loss).
Picking one by one is possibly better for small number of items. Like this for example, the
natural simple minded thing:

\long\def\xintApply:x #1#2%

{%

\XINT_apply:x_loop {#1}#2\xint_bye\xint_bye

1%

\long\def\XINT_apply:x_loop #1#2%

{%

\xint_bye #2\xint_bye {#1{#23}1}%
\XINT_apply:x_loop {#1}%

1%

Some variant on 2020/02/24
\long\def\xint_Bbye#1\xint_Bye{}%
\long\def\xintApply:x #1#2%

{%

\XINT_apply:x_loop {#1}#2%
{\xint_bye}{\xint_bye}{\xint_bye}{\xint_bye}%
{\xint_bye}{\xint_bye}{\xint_bye}{\xint_bye}\xint_bye

1%

\long\def\XINT _apply:x_loop #1#2#3#4#5#6#7#8#9%

{%
\xint_Bye
\xint_Bye
\xint_Bye
\xint_Bye
\xint_Bye
\xint_Bye
\xint_Bye
\xint_Bye

#2\xint_bye
#3\xint_bye
#4\xint_bye
#5\xint_bye
#6\xint_bye
#7\xint_bye
#8\xint_bye
#9\xint_bye

{#1{#233}%
{#1{#3}3%
{#1{#4}3}%
{#1{#5}1%
{#1{#6}1%
{#1{#7}3}%
{#1{#8}1%
{#1{#9}3}%

\XINT_apply:x_loop {#1}%

1%

4.19 \xintApplyUnbraced

Added at 1.06b (2013/05/14). \xintApplyUnbraced {\macro}{{a}{b}...{z}} returns \macro{a}...\ma,
cro{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.

552 \def\xintApplyUnbraced {\romannumeralO\xintapplyunbraced }%
553 \def\xintApplyUnbracedNoExpand {\romannumeralO\xintapplyunbracednoexpand }%
554 \long\def\xintapplyunbraced #1#2%
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555 {%

556 \expandafter\XINT_applyunbr\expandafter {\romannumeral  &&@#23}%

557 {#1}%

558 1%

559 \long\def\XINT_applyunbr #1#2{\XINT_applyunbr_loop_a {}{#2}#1\xint_bye }%
560 \long\def\xintapplyunbracednoexpand #1#2%

561 {\XINT_applyunbr_loop_a {}{#1}#2\xint_bye }%

562 \long\def\XINT_applyunbr_loop_a #1#2#3%

563 {%

564 \xint_bye #3\XINT_applyunbr_end\xint_bye

565 \expandafter\XINT_applyunbr_loop_b

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

567 }%

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

4.20 \xintApplyUnbraced:x (WIP, commented-out)

Added at 1.4 (2020/01/31) [on 2020/01/27]. For usage in the NumPy-like slicing routines.
The items should not contain \xint: and the applied macro should not contain \empty.
Finally, xintexpr.sty 1.4 code did not use this macro but the f-expandable one \xintApplyUnbraced.

Modified at 1.4b (2020/02/25). For 1.4b I prefer to keep the \xintApplyUnbraced:x code commented
out, and classify it as WIP.
\long\def\xintApplyUnbraced:x #1#2%
{%
\XINT_applyunbraced:x_loop {#1}#2%
{\xint:\XINT_applyunbraced:x_loop_enda}{\xint:\XINT_applyunbraced:x_loop_endb}%
{\xint:\XINT_applyunbraced:x_loop_endc}{\xint:\XINT_applyunbraced:x_loop_endd}%
{\xint:\XINT_applyunbraced:x_loop_ende}{\xint:\XINT_applyunbraced:x_loop_endf}%
{\xint:\XINT_applyunbraced:x_loop_endg}{\xint:\XINT_applyunbraced:x_loop_endh}\xint_bye
1%
\long\def\XINT_applyunbraced:x_loop #1#2#3#4#5#6#7#8#9%
{%
\xint_gob_til_xint: #9\xint:
#1{#23}%
\empty#1{#3}%
\empty#1{#4}%
\empty#1{#5}%
\empty#1{#63}%
\empty#1{#7}%
\empty#1{#8}%
\empty#1{#9}%
\XINT_applyunbraced:x_loop {#1}%
1%
\long\def\XINT_applyunbraced:x_loop_endh\xint: #1l\xint_bye{}%
\long\def\XINT_applyunbraced:x_loop_endg\xint: #l\empty#2\xint_bye{#1}%
\long\def\XINT_applyunbraced:x_loop_endf\xint: #1\empty
#2\empty#3\xint_bye{#1#23}%
\long\def\XINT_applyunbraced:x_loop_ende\xint: #l\empty
#2\empty
#3\empty#4\xint_bye{#1#2#3}%
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571
572
573
574
575
576
577
578
579
580
581
582
583
584
585

\long\def\XINT_applyunbraced:x_loop_endd\xint: #1\empty

#2\empty

#3\empty

#4\empty#5\xint_bye{#1#2#3#41%
\long\def\XINT_applyunbraced:x_loop_endc\xint: #1\empty

#2\empty

#3\empty

#4\empty

#5\empty#6\xint_bye{#1#2#3#4#5}%
\long\def\XINT_applyunbraced:x_loop_endb\xint: #1l\empty

#2\empty

#3\empty

#4\empty

#5\empty

#6\empty#7\xint_bye{#1#2#3#4#5#63%
\long\def\XINT_applyunbraced:x_loop_enda\xint: #1\empty

#2\empty

#3\empty

#4\empty

#5\empty

#6\empty

#7\empty#8\xint_bye{#1#2#3#4#5#6#7}%

4.21 \xintZip (WIP, not public)

Added at 1.4b (2020/02/25) [on 2020/02/25]. Support for zip(). Requires \expanded.

The implementation here thus considers the argument is already completely expanded and is a
sequence of nut-ples. I will come back at later date for more generic macros.

Consider even the name of the function zip() as WIP.

As per what this does, it imitates the zip() function. See xint-manual.pdf.

T use lame terminators. Will think again later on this. I have to be careful with the used ter-
minators, in particular with the NE context in mind.

Generally speaking I will think another day about efficiency else I will never start this.

OK, done. More compact than I initially thought. Various things should be commented upon here.
Well, actually not so compact in the end as I basically had to double the whole thing simply to avoid
the overhead of having to grab the final result delimited by some \xint_bye\xint_bye\xint_bye\xint_bye\ by
empty terminator. Now actually rather \xint_bye\xint_bye\xint_bye\xint_bye\xint:

\def\xintZip #1{\expanded\XINT_zip_A#1\xint_bye\xint_bye}%
\def\XINT_zip_A#1%
{%
\xint_bye#1{\expandafter}\xint_bye
\expanded{\unexpanded{\XINT_ziptwo_A
#1\xint_bye\xint_bye\xint_bye\xint_bye\xint: }\expandafter}%
\expanded\XINT_zip_a
1%
\def\XINT_zip_a#1%
{%
\xint_bye#1\XINT_zip_terminator\xint_bye
\expanded{\unexpanded{\XINT_ziptwo_a
#1\xint_bye\xint_bye\xint_bye\xint_bye\xint: }\expandafter}%
\expanded\XINT_zip_a
%
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586 \def\XINT_zip_terminator\xint_bye#1\xint_bye{{}\empty\empty\empty\empty\xint:}%
587 \def\XINT_ziptwo_a #1#2#3#4#5\xint:#6#7#8#9%

588 {%

589 \bgroup
590 \xint_bye
501 \xint_bye
502 \xint_bye
503 \xint_bye
594 \xint_bye
595 \xint_bye
596 \xint_bye
597 \xint_bye

#1\XINT_ziptwo_e \xint_bye
#6\XINT_ziptwo_e \xint_bye
#2\XINT_ziptwo_e \xint_bye
#7\XINT_ziptwo_e \xint_bye
#3\XINT_ziptwo_e \xint_bye
#B8\XINT_ziptwo_e \xint_bye
#A\XINT_ziptwo_e \xint_bye
#9\XINT_ziptwo_e \xint_bye

{{#13}#6}%

{{#2}#7}%

{{#33}#8}%

{{#43#9}%

Attention here that #6 can very well deliver no tokens at all. But the \ifx will then do the expected
thing. Only mentioning!
By the way, the \xint_bye method means TeX needs to look into tokens but skipping braced groups.

A conditional based method lets TeX look only at the start but then it has to find \else or \fi so
here also it must looks at tokens, and actually goes into braced groups. But (written 2020/02/26)
I never did serious testing comparing the two, and in xint I have usually preferred \xint_bye/\xia
nt_gob_til_foo types of methods (they proved superior than \ifnum to check for 0000 in numerical
core context for example, at the early days when xint used blocks of 4 digits, not 8), or usage of

\if/\ifx only on single tokens, combined with some \xint_dothis/\xint_orthat syntax.

598 \ifx \empty#6\expandafter\XINT_zipone_a\fi
599 \XINT_ziptwo_b #5\xint:
600 }%

601 \def\XINT_zipone_a\XINT_ziptwo_b{\XINT_zipone_b}%
602 \def\XINT_ziptwo_b #1#2#3#4#5\xint:#6#7#8#9%

603 {%

604 \xint_bye #I1\XINT_ziptwo_e \xint_bye
605 \xint_bye #6\XINT_ziptwo_e \xint_bye
606 \xint_bye #2\XINT_ziptwo_e \xint_bye
607 \xint_bye #7\XINT_ziptwo_e \xint_bye
608 \xint_bye #3\XINT_ziptwo_e \xint_bye
609 \xint_bye #8\XINT_ziptwo_e \xint_bye
610 \xint_bye #4\XINT_ziptwo_e \xint_bye
611 \xint_bye #9\XINT_ziptwo_e \xint_bye
612 \XINT_ziptwo_b #5\xint:

613 1%

{{#1}#6}%

{{#2}#7}%

{{#33}#8}%

{{#43}#9}%

614 \def\XINT_ziptwo_e #I\XINT_ziptwo_b #2\xint:#3\xint:
615 {\iffalse{\fi}\xint_bye\xint_bye\xint_bye\xint_bye\xint:}%
616 \def\XINT_zipone_b #1#2#3#4%

617 {%

618 \xint_bye #1\XINT_zipone_e \xint_bye
619 \xint_bye #2\XINT_zipone_e \xint_bye
620 \xint_bye #3\XINT_zipone_e \xint_bye
621 \xint_bye #4\XINT_zipone_e \xint_bye
622 \XINT_zipone_b

623 1%

{{#133%
{{#233%
{{#333%
{{#411%

624 \def\XINT_zipone_e #1\XINT_zipone_b #2\xint:
625 {\iffalse{\fi}\xint_bye\xint_bye\xint_bye\xint_bye\empty}%
626 \def\XINT_ziptwo_A #1#2#3#4#5\xint:#6#7#8#9%

627 {%
628 \bgroup
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629 \xint_bye #I1\XINT_ziptwo_end \xint_bye

630 \xint_bye #6\XINT_ziptwo_end \xint_bye {{#1}#63}%
631 \xint_bye #2\XINT_ziptwo_end \xint_bye

632 \xint_bye #7\XINT_ziptwo_end \xint_bye {{#2}#73}%
633 \xint_bye #3\XINT_ziptwo_end \xint_bye

634 \xint_bye #8\XINT_ziptwo_end \xint_bye {{#3}#83}%
635 \xint_bye #4\XINT_ziptwo_end \xint_bye

636 \xint_bye #9\XINT_ziptwo_end \xint_bye {{#4}#9}%
637 \ifx \empty#6\expandafter\XINT_zipone_A\fi

638 \XINT_ziptwo_B #5\xint:

639 1%

640 \def\XINT_zipone_A\XINT_ziptwo_B{\XINT_zipone_B}%
641 \def\XINT_ziptwo_B #1#2#3#4#5\xint:#6#7#8#9%

642 {%

643 \xint_bye #I1\XINT_ziptwo_end \xint_bye

644 \xint_bye #6\XINT_ziptwo_end \xint_bye {{#1}#63}%
645 \xint_bye #2\XINT_ziptwo_end \xint_bye

646 \xint_bye #7\XINT_ziptwo_end \xint_bye {{#2}#73}%
647 \xint_bye #3\XINT_ziptwo_end \xint_bye

648 \xint_bye #8\XINT_ziptwo_end \xint_bye {{#3}#83}%
649 \xint_bye #4\XINT_ziptwo_end \xint_bye

650 \xint_bye #9\XINT_ziptwo_end \xint_bye {{#43}#93}%
651 \XINT_ziptwo_B #5\xint:

652 1%

653 \def\XINT_ziptwo_end #I1\XINT_ziptwo_B #2\xint:#3\xint:{\iffalse{\fi}}¥%
654 \def\XINT_zipone_B #1#2#3#4%

655 {%

656 \xint_bye #I1\XINT_zipone_end \xint_bye {{#1}}%
657 \xint_bye #2\XINT_zipone_end \xint_bye {{#2}}%
658 \xint_bye #3\XINT_zipone_end \xint_bye {{#3}}%
659 \xint_bye #4\XINT_zipone_end \xint_bye {{#4}}%
660 \XINT_zipone_B

661 1%

662 \def\XINT_zipone_end #1\XINT_zipone_B #2\xint:#3\xint:{\iffalse{\fi}}%

4.22 \xintSeq

Added at 1.09c (2013/10/09). Without the optional argument puts stress on the input stack, should
not be used to generated thousands of terms then.

Modified at 1.4j (2021/07/13). This venerable macro had a brace removal bug in case it produced
a single number: \xintSeq{10}{10} expanded to 10 not {10}. When I looked at the code the bug
looked almost deliberate to me, but reading the documentation (which I have not modified), the
behaviour is really unexpected. And the variant with step parameter \xintSeq[1]{10}{10} did
produce {10}, so yes, definitely it was a bug!

I take this occasion to do some style (and perhaps efficiency) refactoring in the coding. I feel
there is room for improvement, no time this time. And I don't touch the variant with step parameter.

Memo: xintexpr has some variants, a priori on ultra quick look they do not look like having
similar bug as this one had.

663 \def\xintSeq {\romannumeralO\xintseq }%

664 \def\xintseq #1{\XINT_seq_chkopt #I1\xint_bye }%
665 \def\XINT_seq_chkopt #1%

666 {%
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667 \ifx [#1\expandafter\XINT_seq_opt
668 \else\expandafter\XINT_seq_noopt
669 \fi #1%

670 1%

671 \def\XINT_seq_noopt #1\xint_bye #2%

672 {%

673 \expandafter\XINT_seq

674 \the\numexpr#1\expandafter.\the\numexpr #2.%
675 1%

676 \def\XINT_seq #1.#2.%

677 {%

678 \ifnum #1=#2 \xint_dothis\XINT_seq_e\fi

679 \ifnum #2>#1 \xint_dothis\XINT_seq_pa\fi

680 \xint_orthat\XINT_seq_na

681 #2 . {#1}{#2}%

682 }%

683 \def\XINT_seq_e#1.#2{}%

684 \def\XINT_seq_pa {\expandafter\XINT_seq_p\the\numexpr-\xint_c_i+}%
685 \def\XINT_seq_na {\expandafter\XINT_seq_n\the\numexpr\xint_c_i+}%
686 \def\XINT_seq_p #1.#2%

687 {%

688 \ifnum #1>#2

689 \expandafter\XINT_seq_p\the
690 \else

691 \expandafter\XINT_seq_e

692 \fi

693 \numexpr #1-\xint_c_i.{#2}{#1}%
694 1%

695 \def\XINT_seq_n #1.#2%

696 {%

697 \ifnum #1<#2

698 \expandafter\XINT_seq_n\the
699 \else

700 \expandafter\XINT_seq_e

701 \fi

702 \numexpr #l+\xint_c_i.{#2}{#1}%
703 1%

Note at time of the 1.4j bug fix : I definitely should improve this branch and diminish the number
of expandafter's but no time this time.

704 \def\XINT_seq_opt [\xint_bye #1]#2#3%

705 {%

706 \expandafter\XINT_seqo\expandafter

707 {\the\numexpr #2\expandafter}\expandafter
708 {\the\numexpr #3\expandafter}\expandafter
709 {\the\numexpr #13}%

710 1%

711 \def\XINT_seqo #1#2%

712 {%

713 \ifcase\ifnum #1=#2 O\else\ifnum #2>#1 1\else -1\fi\fi\space
714 \expandafter\XINT_seqo_a

715 \or

716 \expandafter\XINT_seqo_pa
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717 \else

718 \expandafter\XINT_seqo_na
719 \fi

720 {#1}{#21%

721 %

722 \def\XINT_seqo_a #1#2#3{ {#1}}%
723 \def\XINT_seqo_o #1#2#3#4{ #41%
724 \def\XINT_seqo_pa #1#2#3%

725 {%

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

728 \or

729 \expandafter\XINT_seqo_pb

730 \else

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

733 {#13{#23 {#3}{{#1}}%

734 1%

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

736 {%

737 \expandafter\XINT_seqo_pc\expandafter{\the\numexpr #1+#3}{#2}{#3}%
738 1%

739 \def\XINT_seqo_pc #1#2%

740 {%

741 \ifnum #1>#2

742 \expandafter\XINT_seqo_o

743 \else

744 \expandafter\XINT_seqo_pd

745 \fi

746 {#1}{#2}%

747 %

748 \def\XINT_seqo_pd #1#2#3#4{\XINT_seqo_pb {#1}{#2}{#3}{#4{#13}}%
749 \def\XINT_seqo_na #1#2#3%

750 {%

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

753 \or

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

755 \else

756 \expandafter\XINT_seqo_nb

757 \fi

758 {#13{#23{#3} {{#1}}%

759 1%

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

761 {%

762 \expandafter\XINT_seqo_nc\expandafter{\the\numexpr #1+#3}{#2}{#3}%
763 1%

764 \def\XINT_seqo_nc #1#2%

765 {%

766 \ifnum #1<#2

767 \expandafter\XINT_seqo_o

768 \else
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769 \expandafter\XINT_seqo_nd
770 \fi

771 {#1}{#23%

772 1%

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

4.23 \xintloop, \xintbreakloop, \xintbreakloopanddo, \xintloopskiptonext

Added at 1.09g (2013/11/22) [on 2013/11/22].
Modified at 1.09h (2013/11/28). Made \long.

774 \long\def\xintloop #1#2\repeat {#1#2\xintloop_again\fi\xint_gobble_i {#1#23}}%
775 \long\def\xintloop_again\fi\xint_gobble_i #1{\fi

776 #1\xintloop_again\fi\xint_gobble_i {#1}}%

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

778 \long\def\xintbreakloopanddo #1#2\xintloop_again\fi\xint_gobble_i #3{#13}%

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

780 #2\xintloop_again\fi\xint_gobble_i {#2}}%

4.24 \xintiloop, \xintiloopindex, \xintbracediloopindex, \xintouteriloopindex,
\xintbracedouteriloopindex, \xintbreakiloop, \xintbreakiloopanddo,
\xintiloopskiptonext, \xintiloopskipandredo

Added at 1.09g (2013/11/22) [on 2013/11/22].

Modified at 1.09h (2013/11/28). Made \long.

Added at 1.3b (2018/05/18) [on 2018/04/24]. "braced”’ variants.
781 \def\xintiloop [#1+#2]{%

782 \expandafter\xintiloop_a\the\numexpr #1\expandafter.\the\numexpr #2.3}%
783 \long\def\xintiloop_a #1.#2.#3#4\repeat{%

784 #3#4\xintiloop_again\fi\xint_gobble_iii {#1}{#2}{#3#4}}%

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

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

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

788 #3\xintiloop_again\fi\xint_gobble_iii {#1}{#2}{#3}}%

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

791 #1.#2\xintiloop_again\fi\xint_gobble_iii #3#4#5{#1}%

792 \long\def\xintiloopindex #1\xintiloop_again\fi\xint_gobble_iii #2%

793 {#2#1\xintiloop_again\fi\xint_gobble_iii {#2}}%

794 \long\def\xintbracediloopindex #1\xintiloop_again\fi\xint_gobble_iii #2%
795 {{#2}#1\xintiloop_again\fi\xint_gobble_iii {#2}}%

796 \long\def\xintouteriloopindex #1\xintiloop_again

797 #2\xintiloop_again\fi\xint_gobble_iii #3%

798 {#3#1\xintiloop_again #2\xintiloop_again\fi\xint_gobble_iii {#3}}%

799 \long\def\xintbracedouteriloopindex #1\xintiloop_again

800 #2\xintiloop_again\fi\xint_gobble_iii #3%

801 {{#3}#1\xintiloop_again #2\xintiloop_again\fi\xint_gobble_iii {#3}}%
802 \long\def\xintiloopskiptonext #1\xintiloop_again\fi\xint_gobble_iii #2#3{%

803 \expandafter\xintiloop_again_b \the\numexpr#2+#3.#3.}%
804 \long\def\xintiloopskipandredo #1\xintiloop_again\fi\xint_gobble_iii #2#3#4{%
805 #4\xintiloop_again\fi\xint_gobble_iii {#2}{#3}{#4}}%

54



TOC, xintkernel, , xintcore, xint, xintbinhex, xintgcd, xintfrac, xintseries, xintcfrac, xintexpr, xinttrig, xintlog

4.25 \XINT_xflet

Added at 1.09e (2013/10/29) [on 2013/10/29]. We f-expand unbraced tokens and swallow arising space
tokens until the dust settles.

806 \def\XINT_xflet #1%

807 {%

808 \def\XINT_xflet_macro {#1}\XINT_xflet_zapsp
809 1%

810 \def\XINT_xflet_zapsp

811 {%

812 \expandafter\futurelet\expandafter\XINT_token
813 \expandafter\XINT_xflet_sp?\romannumeral &&@%
814 1%

815 \def\XINT_xflet_sp?

816 {%

817 \1fx\XINT_token\XINT_sptoken

818 \expandafter\XINT_xflet_zapsp

819 \else\expandafter\XINT_xflet_zapspB

820 \fi

821 1%

822 \def\XINT_xflet_zapspB

823 {%

824 \expandafter\futurelet\expandafter\XINT_tokenB
825 \expandafter\XINT_xflet_spB?\romannumeral ' &&@%
826 1%

827 \def\XINT_xflet_spB?

828 {%

829 \ifx\XINT_tokenB\XINT_sptoken

830 \expandafter\XINT_xflet_zapspB

831 \else\expandafter\XINT_xflet_eq?

832 \fi

833 1%

834 \def\XINT_xflet_eq?

835 {%

836 \1fx\XINT_token\XINT_tokenB

837 \expandafter\XINT_xflet_macro

838 \else\expandafter\XINT_xflet_zapsp

839 \fi

840 1%

4.26 \xintApplyInline

Added at 1.09a (2013/09/24) . \xintApplyInline\macro{{a}{b}...{z}} has the same effect as execut-
ing \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 encapsu-
lated in a macro.

Modified at 1.09c (2013/10/09). Rewritten. Nota bene: uses catcode 3 Z as privated list termina-
tor.

841 \catcode Z 3
842 \long\def\xintApplyInline #1#2%
843 {%
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844  \long\expandafter\def\expandafter\XINT_inline_macro
845 \expandafter ##\expandafter 1\expandafter {#1{##1}}%
846  \XINT_xflet\XINT_inline_b #2Z% this Z has catcode 3

847 %

848 \def\XINT_inline_b

849 {%

850 \1fx\XINT_token Z\expandafter\xint_gobble_i
851 \else\expandafter\XINT_inline_d\fi

852 1%

853 \long\def\XINT_ inline_d #1%

854 {%

855  \long\def\XINT_item{{#1}}\XINT_xflet\XINT_inline_e
856 1%

857 \def\XINT_inline_e

858 {%

859 \ifx\XINT_token Z\expandafter\XINT_inline_w
860 \else\expandafter\XINT_inline_f\fi

861 1%

862 \def\XINT_inline_f

863 {%

864 \expandafter\XINT_inline_g\expandafter{\XINT_inline_macro {##1}}%
865 1%

866 \long\def\XINT_inline_g #1%

867 {%

868 \expandafter\XINT_inline_macro\XINT_item

869 \long\def\XINT_inline_macro ##1{#1}\XINT_inline_d
870 1%

871 \def\XINT_inline_w #1%

872 {%

873 \expandafter\XINT_inline_macro\XINT_item

874 %

4.27 \xintFor, \xintFor#*, \xintBreakFor, \xintBreakForAndDo

Added at 1.09c (2013/10/09) [on 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 list, which it expands once, the star variant works on a token
list, which it (repeatedly) f-expands.

Modified at 1.09e (2013/10/29) . Adds \XINT_forever with \xintintegers, \xintdimensions, \xintrationals
and \xintBreakFor, \xintBreakForAndDo, \xintifForFirst, \xintifForLast. On this occasion \xiné
t_firstoftwo and \xint_secondoftwo are made long.

Modified at 1.09f (2013/11/04). 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 token 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.

Now allows all macro parameters from #1 to #9 in \xintFor, \xintFors, and \XINT_forever.

Modified at 1.2i (2016/12/13). Slightly more robust \xintifForFirst/Last in case of nesting.

875 \def\XINT_tmpa #1#2{\ifnum #2<#1 \xint_afterfi {{#########23I\£fi}%
876 \def\XINT_tmpb #1#2{\ifnum #1<#2 \xint_afterfi {{#########233\fi}%
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877 \def\XINT_tmpc #1%

878 {%

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

880 {\xintApplyUnbraced {\XINT_tmpa #1}{123456789}1}%
881 \expandafter\edef \csname XINT_for_right#1\endcsname

882 {\xintApplyUnbraced {\XINT_tmpb #1}{1234567893}3}%
883 1%

884 \xintApplyInline \XINT_tmpc {123456789}%

885 \long\def\xintBreakFor #1Z{}%

886 \long\def\xintBreakForAndDo #1#2Z{#1}%
887 \def\xintFor {\let\xintifForFirst\xint_firstoftwo

888 \let\xintifForLast\xint_secondoftwo

889 \futurelet\XINT_token\XINT_for_ifstar }%

890 \def\XINT_for_ifstar {\ifx\XINT_token:=\expandafter\XINT_forx

891 \else\expandafter\XINT_for \fi }%

892 \catcode'U 3 % with numexpr

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

895 \def\XINT_flet_zapsp

896 {%

897 \futurelet\XINT_token\XINT_flet_sp?

898 1%

899 \def\XINT_flet_sp?

900 {%

901 \ifx\XINT_token\XINT_sptoken

902 \xint_afterfi{\expandafter\XINT_flet_zapsp\romannumeral0}%
903 \else\expandafter\XINT_flet_macro

904 \fi

905 }%

906 \long\def\XINT_for #l#2in#3#4#5%

907 {%

908 \expandafter\XINT_toks\expandafter

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

910 \def\XINT_flet_macro {\expandafter\XINT_for_forever?\space}%
911 \expandafter\XINT_flet_zapsp #3Z%

912 1%

913 \def\XINT_for_forever? #1Z%

914 {%

915 \1fx\XINT_token U\XINT_to_forever\fi

916 \ifx\XINT_token V\XINT_to_forever\fi

917 \1fx\XINT_token D\XINT_to_forever\fi

918 \expandafter\the\expandafter\XINT_toks\romannumeralO\xintcsvtolist {#1}Z%
919 1%

920 \def\XINT_to_forever\fi #1\xintcsvtolist #2{\fi \XINT_forever #21}%
921 \long\def\XINT_forx =*#1#2in#3#4#5%

922 {%

923 \expandafter\XINT_toks\expandafter

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

926 1%

927 \def\XINT_forx_forever?

928 {%
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929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972

\ifx\XINT_token U\XINT_to_forxever\fi
\ifx\XINT_token V\XINT_to_forxever\fi
\1fx\XINT_token D\XINT_to_forxever\fi
\XINT_forx_empty?
1%
\def\XINT_to_forxever\fi #1\XINT_forx_empty? {\fi \XINT_forever }%
\catcode U 11
\catcode'D 11
\catcode 'V 11
\def\XINT_forx_empty?
{%
\ifx\XINT_token Z\expandafter\xintBreakFor\fi
\the\XINT_toks
1%
\long\def\XINT_for_d #1#2#3%
{%
\1ong\def\XINT_y ##1##2##3##A##SHACHHTH#B#H#I{#2}%
\XINT_toks {{#3}3}%
\long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1\endcsname
\the\XINT_toks \csname XINT_for_right#l\endcsname }%
\XINT_toks {\XINT_x\let\xintifForFirst\xint_secondoftwo
\let\xintifForLast\xint_secondoftwo\XINT_for_d #1{#2}}%
\futurelet\XINT_token\XINT_for_last?
1%
\long\def\XINT_forx_d #1#2#3%
{%
\1long\def\XINT_y ##1##2#H#3##A##SHHOCHATHH#BH#I{#23%
\XINT_toks {{#3}}%
\long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1\endcsname
\the\XINT_toks \csname XINT_for_right#l\endcsname }%
\XINT_toks {\XINT_x\let\xintifForFirst\xint_secondoftwo
\let\xintifForLast\xint_secondoftwo\XINT_forx_d #1{#2}}%
\XINT_xflet\XINT_for_last?
1%
\def\XINT_for_last?
{%
\ifx\XINT_token Z\expandafter\XINT_for_last?yes\fi
\the\XINT_toks
1%
\def\XINT_for_last?yes
{%
\let\xintifForLast\xint_firstoftwo
\xintBreakForAndDo{\XINT_x\xint_gobble_i Z}%
1%

4.28 \XINT_forever, \xintintegers, \xintdimensions, \xintrationals

Added at 1.09e (2013/10/29). But this used inadvertently \xintiadd/\xintimul which have the un-
necessary \xintnum overhead.

Modified at 1.09f (2013/11/04). Use \xintiiadd/\xintiimul which do not have this overhead.
Also 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
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\xintdimensions this is not necessary, due to the use of \numexpr resp. \dimexpr in \XINT_?eQ
xpr_Ua, resp.\XINT_7?expr_Da).

973 \catcode'U 3

974 \catcode'D 3

975 \catcode'V 3

976 \let\xintegers U%

977 \let\xintintegers U%

978 \let\xintdimensions D%

979 \let\xintrationals V%

080 \def\XINT_forever #1%

981 {%

982 \expandafter\XINT_forever_a

983 \csname XINT_?expr_\ifx#1UU\else\ifx#1DD\else V\fi\fi a\expandafter\endcsname
984  \csname XINT_?expr_\ifx#1UU\else\ifx#1DD\else V\fi\fi i\expandafter\endcsname
985 \csname XINT_?expr_\ifx#1UU\else\ifx#1DD\else V\fi\fi \endcsname

986 }%

987 \catcode U 11

988 \catcode D 11

989 \catcode'V 11

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

991 {\expandafter{\expandafter\numexpr\the\numexpr #1l\expandafter\relax
992 \expandafter\relax\expandafter}%
993 \expandafter{\the\numexpr #23}1}%

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

995 {\expandafter{\expandafter\dimexpr\number\dimexpr #1\expandafter\relax

996 \expandafter s\expandafter p\expandafter\relax\expandafter}%
997 \expandafter{\number\dimexpr #2}1}%

998 \catcode Z 11

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

1000 {%

1001 \expandafter\XINT_?expr_Vb\expandafter

1002 {\romannumeral ' &&@\xintrawwithzeros{\xintZapSpacesB{#2}}1%
1003 {\romannumeral " &&@\xintrawwithzeros{\xintZapSpacesB{#1}}}%
1004 }%

1005 \catcode Z 3
1006 \def\XINT_?expr_Vb #1#2{\expandafter\XINT_?expr_Vc #2.#1.}%
1007 \def\XINT_?expr_Vc #1/#2.#3/#4.%

1008 {%

1009 \xintifEq {#2}{#43}%

1010 {\XINT_ ?expr_V£f {#3}{#1}{#23}3}%

1011 {\expandafter\XINT_?expr_Vd\expandafter
1012 {\romannumeralO\xintiimul {#2}{#4}}%
1013 {\romannumeralO\xintiimul {#1}{#4}}%
1014 {\romannumeralO\xintiimul {#23}{#3}}%
1015 %

1016 }%

1017 \def\XINT_?expr_Vd #1#2#3{\expandafter\XINT_?expr_Ve\expandafter {#2}{#3}{#1}}%
1018 \def\XINT_?expr_Ve #1#2{\expandafter\XINT_7expr_Vf\expandafter {#2}{#1}}%

1019 \def\XINT_?expr_Vf #1#2#3{{#2/#3}{{0}{#1}{#2}{#3}}}%

1020 \def\XINT_?expr_Ui {{\numexpr I1\relax}{1}}%

1021 \def\XINT_?expr_Di {{\dimexpr Opt\relax}{65536}}1%

1022 \def\XINT_?expr_Vi {{1/1}{0111}}%
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1023 \def\XINT_?expr_U #1#2%

1024 {\expandafter{\expandafter\numexpr\the\numexpr #1l+#2\relax\relax}{#2}}%
1025 \def\XINT_?expr_D #1#2%

1026 {\expandafter{\expandafter\dimexpr\the\numexpr #1l+#2\relax sp\relax}{#2}}%
1027 \def\XINT_?expr_V #1#2{\XINT_?expr_Vx #2}%

1028 \def\XINT_?expr_Vx #1#2%

1029 {%

1030 \expandafter\XINT_?expr_Vy\expandafter

1031 {\romannumeralO\xintiiadd {#1}{#2}}{#2}%
1032 }%

1033 \def\XINT_?expr_Vy #1#2#3#4%

1034 {%

1035 \expandafter{\romannumeralO\xintiiadd {#3}{#1}/#4}{{#1}{#23{#3}{#4}}%
1036 1%

1037 \def\XINT_forever_a #1#2#3#4%

1038 {%

1039 \ifx #4[\expandafter\XINT_forever_opt_a

1040 \else\expandafter\XINT_forever_b

1041 \fi #1#2#3#4%

1042 }%

1043 \def\XINT_forever_b #1#2#3Z{\expandafter\XINT_forever_c\the\XINT_toks #2#3}%
1044 \long\def\XINT_forever_c #1#2#3#4#5%

1045 {\expandafter\XINT_forever_d\expandafter #2#4#5{#3}7Z}%
1046 \def\XINT_forever_opt_a #1#2#3[#4+#5]1#6Z%

1047 {%

1048 \expandafter\expandafter\expandafter

1049 \XINT_forever_opt_c\expandafter\the\expandafter\XINT_toks
1050 \romannumeral " &RO@#1{#4} {#5}#3%

1051 1%

1052 \long\def\XINT_forever_opt_c #1#2#3#4#5#6{\XINT_forever_d #2{#4}{#5}#6{#33}Z}%
1053 \long\def\XINT_forever_d #1#2#3#4#5%

1054 {%

1055 \1ong\def\XINT_y ##1##2##3##A##SHAOCHHTHH#B#H#I{#5}%

1056 \XINT_toks {{#23}3}%

1057 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1\endcsname

1058 \the\XINT_toks \csname XINT_for_right#l\endcsname }%
1059 \XINT_x

1060 \let\xintifForFirst\xint_secondoftwo

1061  \let\xintifForLast\xint_secondoftwo

1062 \expandafter\XINT_forever_d\expandafter #l\romannumeral &&Q#4{#2}{#3}#4{#5}%
1063 1%

4.29 \xintForpair, \xintForthree, \xintForfour

Added at 1.09c (2013/10/09).

Modified at 1.09f (2013/11/04). \xintForpair delegate to \xintCSVtoList and its \xintZapSpacesB
the handling of spaces. Does not share code with \xintFor anymore.
\xintForpair extended to accept #1#2, #2#3 etc... up to #8#9, \xintForthree, #1#2#3 up to
#7#8#9, \xintForfour id.
Modified at 1.2i (2016/12/13). Slightly more robust \xintifForFirst/Last in case of nesting.
1064 \catcode j 3
1065 \long\def\xintForpair #1#2#3in#4#5#6%
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1066 {%

1067 \let\xintifForFirst\xint_firstoftwo

1068 \let\xintifForLast\xint_secondoftwo

1069 \XINT_toks {\XINT_forpair_d #2{#6}}%

1070 \expandafter\the\expandafter\XINT_toks #4jZ%
1071 }%

1072 \long\def\XINT_forpair_d #1#2#3(#4)#5%

1073 {%

1074 \1long\def\XINT_y ##1##2##3##A##SHACHH#THHBH#H#I{#2}%

1075 \XINT_toks \expandafter{\romannumeralO\xintcsvtolist{ #4}}%

1076  \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1l\endcsname

1077 \the\XINT_toks \csname XINT_for_right\the\numexpr#l+\xint_c_i\endcsname}%
1078  \ifx #5j\expandafter\XINT_for_last?yes\fi

1079 \XINT_x

1080 \let\xintifForFirst\xint_secondoftwo

1081  \let\xintifForLast\xint_secondoftwo

1082 \XINT_forpair_d #1{#2}%

1083 1%

1084 \long\def\xintForthree #1#2#3in#4#5#6%

1085 {%

1086 \let\xintifForFirst\xint_firstoftwo

1087 \let\xintifForLast\xint_secondoftwo

1088 \XINT_toks {\XINT_forthree_d #2{#6}}%

1089 \expandafter\the\expandafter\XINT_toks #43jZ%
1090 }%

1091 \long\def\XINT_forthree_d #1#2#3(#4)#5%

1092 {%

1093 \1long\def\XINT_y ##1##2##3##A#H#SHACHHTHH#B#H#I{#23%

1094 \XINT_toks \expandafter{\romannumeralO\xintcsvtolist{ #4}}%

1095 \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1\endcsname

1096 \the\XINT_toks \csname XINT_for_right\the\numexpr#l+\xint_c_ii\endcsname}%
1097 \ifx #5j\expandafter\XINT_for_last?yes\fi

1098 \XINT_x

1099  \let\xintifForFirst\xint_secondoftwo

1100 \let\xintifForLast\xint_secondoftwo

1101 \XINT_forthree_d #1{#2}%

1102 }%

1103 \long\def\xintForfour #1#2#3in#4#5#6%

1104 {%

1105 \let\xintifForFirst\xint_firstoftwo

1106 \let\xintifForLast\xint_secondoftwo

1107 \XINT_toks {\XINT_forfour_d #2{#6}}%

1108 \expandafter\the\expandafter\XINT_toks #4jZ%
1109 }%

1110 \long\def\XINT_forfour_d #1#2#3(#4)#5%

1111 {%

1112 \long\def\XINT_y ##1##2##3##A#H#SHACHH#THHBH#H#I{#2}%

1113 \XINT_toks \expandafter{\romannumeralO\xintcsvtolist{ #4}}%

1114  \long\edef\XINT_x {\noexpand\XINT_y \csname XINT_for_left#1\endcsname

1115 \the\XINT_toks \csname XINT_for_right\the\numexpr#l+\xint_c_iii\endcsname}¥%
1116 \ifx #5j\expandafter\XINT_for_last?yes\fi

1117 \XINT_x
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1118
1119
1120
1121
1122
1123

1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160

\let\xintifForFirst\xint_secondoftwo
\let\xintifForLast\xint_secondoftwo
\XINT_forfour_d #1{#2}%

1%

\catcode Z 11

\catcode j 11

4.30 \xintAssign, \xintAssignArray, \xintDigitsOf

\xintAssign {a}{b}..{z}\to\A\B...\Z resp. \xintAssignArray {a}{b}..{z}\to\U.
\xintDigitsOf=\xintAssignArray.

Modified at 1.1c (2015/09/12). Belatedly corrects 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.

\def\xintAssign{\def\XINT_flet_macro {\XINT_assign_fork}\XINT_flet_zapsp }%
\def\XINT_assign_fork
{%
\let\XINT_assign_def\def
\1fx\XINT_token[\expandafter\XINT_assign_opt
\else\expandafter\XINT_assign_a

\fi
1%
\def\XINT_assign_opt [#1]%
{%

\ifcsname #ldef\endcsname
\expandafter\let\expandafter\XINT_assign_def \csname #ldef\endcsname
\else
\expandafter\let\expandafter\XINT_assign_def \csname xint#ldef\endcsname
\fi
\XINT_assign_a
1%
\long\def\XINT_assign_a #1\to
{%
\def\XINT_flet_macro{\XINT_assign_b}%
\expandafter\XINT_flet_zapsp\romannumeral "&&@#1\xint:\to
1%
\long\def\XINT_assign_b
{%
\1fx\XINT_token\bgroup
\expandafter\XINT_assign_c
\else\expandafter\XINT_assign_f

\fi
1%
\long\def\XINT_assign_£f #l\xint:\to #2%
{%
\XINT_assign_def #2{#1}%
1%
\long\def\XINT_assign_c #1%
{%

\def\XINT_assign_tmp {#13}%
\ifx\XINT_assign_tmp\xint_bracedstopper
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1161 \expandafter\XINT_assign_e

1162 \else

1163 \expandafter\XINT_assign_d

1164 \fi

1165 }%

1166 \long\def\XINT_assign_d #1\to #2%

1167 {%

1168 \expandafter\XINT_assign_def\expandafter #2\expandafter{\XINT_assign_tmp}%
1169 \XINT_assign_c #I1\to

1170 }%

1171 \def\XINT_assign_e #1\to {}%
1172 \def\xintRelaxArray #1%

1173 {%

1174 \edef\XINT_restoreescapechar {\escapechar\the\escapechar\relax}%

1175 \escapechar -1

1176 \expandafter\def\expandafter\xint_arrayname\expandafter {\string #1}%
1177 \XINT_restoreescapechar

1178 \xintiloop [\csname\xint_arrayname O\endcsname+-1]

1179 \global

1180 \expandafter\let\csname\xint_arrayname\xintiloopindex\endcsname\relax
1181 \ifnum \xintiloopindex > \xint_c_

1182 \repeat

1183 \global\expandafter\let\csname\xint_arrayname 00\endcsname\relax

1184 \global\let #1\relax

1185 1%

1186 \def\xintAssignArray{\def\XINT_flet_macro {\XINT_assignarray_fork}%

1187 \XINT_flet_zapsp }%

1188 \def\XINT_assignarray_fork

1189 {%

1190 \let\XINT_assignarray_def\def

1191 \1fx\XINT_token[\expandafter\XINT_assignarray_opt

1192 \else\expandafter\XINT_assignarray

1193 \fi

1194 1%

1195 \def\XINT_assignarray_opt [#1]%

1196 {%

1197 \ifcsname #ldef\endcsname

1198 \expandafter\let\expandafter\XINT_assignarray_def \csname #ldef\endcsname
1199 \else

1200 \expandafter\let\expandafter\XINT_assignarray_def

1201 \csname xint#ldef\endcsname

1202 \fi

1203 \XINT_assignarray

1204 1%

1205 \long\def\XINT_assignarray #1\to #2%

1206 {%

1207 \edef\XINT_restoreescapechar {\escapechar\the\escapechar\relax }%
1208 \escapechar -1

1209 \expandafter\def\expandafter\xint_arrayname\expandafter {\string #21}%
1210 \XINT_restoreescapechar

1211 \def\xint_itemcount {0}%

1212 \expandafter\XINT_assignarray_loop \romannumeral &&@#1\xint:
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1213 \csname\xint_arrayname 00\expandafter\endcsname

1214 \csname\xint_arrayname O\expandafter\endcsname

1215 \expandafter {\xint_arrayname}#2%

1216 1%

1217 \long\def\XINT_assignarray_loop #1%

1218 {%

1219 \def\XINT_assign_tmp {#1}%

1220 \ifx\XINT_assign_tmp\xint_bracedstopper

1221 \expandafter\def\csname\xint_arrayname O\expandafter\endcsname
1222 \expandafter{\the\numexpr\xint_itemcount}%

1223 \expandafter\expandafter\expandafter\XINT_assignarray_end

1224 \else

1225 \expandafter\def\expandafter\xint_itemcount\expandafter

1226 {\the\numexpr\xint_itemcount+\xint_c_i}%

1227 \expandafter\XINT_assignarray_def

1228 \csname\xint_arrayname\xint_itemcount\expandafter\endcsname
1229 \expandafter{\XINT_assign_tmp }%

1230 \expandafter\XINT_assignarray_loop

1231 \fi

1232 %

1233 \def\XINT_assignarray_end #1#2#3#4%

1234 {%

1235 \def #4##1%

1236 {%

1237 \romannumeralO\expandafter #1\expandafter{\the\numexpr ##1}%
1238 %

1239 \def #1##1%

1240 {%

1241 \ifnum ##1<\xint_c_

1242 \xint_afterfi{\XINT_expandableerror{Array index is negative: ##1.} }%
1243 \else

1244 \xint_afterfi {%

1245 \ifnum ##1>#2

1246 \xint_afterfi

1247 {\XINT_expandableerror{Array index is beyond range: ##1 > #2.} }%
1248 \else\xint_afterfi

1249 {\expandafter\expandafter\expandafter\space\csname #3##1\endcsname}%
1250 \fi}%

1251 \fi

1252 1%

1253 1%

1254 \let\xintDigitsOf\xintAssignArray

4.31 CSV (non user documented) variants of Length, Keep, Trim, NthElt,
Reverse

Modified at 1.2j (2016/12/22). These routines are for use by \xintListSel:x:csv and \xintListSel )
:f:csv from xintexpr, and also for the reversed and len functions. Refactored for 1.2j release,
following 1.2i updates to \xintKeep, \xintTrim, ...

These macros will remain undocumented in the user manual:
-- they exist primarily for internal use by the xintexpr parsers, hence don't have to be gen-
eral purpose; for example, they a priori need to handle only catcode 12 tokens (not true in
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\xintNewExpr, though) hence they are not really worried about controlling brace stripping (nev-
ertheless 1.2j has paid some secondary attention to it, see below.) They are not worried about
normalizing leading spaces either, because none will be encountered when the macros are used as
auxiliaries to the expression parsers.

-- crucial design elements may change in future:

1. whether the handled lists must have or not have a final comma. Currently, the model is the one
of comma separated lists with **no** final comma. But this means that there can not be a distinction
of principle between a truly empty list and a list which contains one item which turns out to be
empty. More importantly it makes the coding more complicated as it is needed to distinguish the
empty list from the single-item list, both lacking commas.

For the internal use of xintexpr, it would be ok to require all list items to be terminated by
a comma, and this would bring quite some simplications here, but as initially I started with non-
terminated lists, I have left it this way in the 1.2j refactoring.

2. the way to represent the empty list. I was tempted for matter of optimization and synchro-
nization with xintexpr context to require the empty list to be always represented by a space token
and to not let the macros admit a completely empty input. But there were complications so for the
time being 1.2j does accept truly empty output (it is not distinguished from an input equal to a
space token) and produces empty output for empty list. This means that the status of the «nil» ob-
ject for the xintexpr parsers is not completely clarified (currently it is represented by a space
token).

The original Python slicing code in xintexpr 1.1 used \xintCSVtolist and \xintListWithSep{,
} to convert back and forth to token lists and apply \xintKeep/\xintTrim. Release 1.2g switched
to devoted f-expandable macros added to xinttools. Release 1.2j refactored all these macros as a
follow-up to 1.2i improvements to \xintKeep/\xintTrim. They were made \long on this occasion and
auxiliary \xintLengthUpTo: f:csv was added.

Leading spaces in items are currently maintained as is by the 1.2j macros, even by \xintNthEltPy:f:csv,
with the exception of the first item, as the list is f-expanded. Perhaps \xintNthEltPy:f:csv
should remove a leading space if present in the picked item; anyway, there are no spaces for the
lists handled internally by the Python slicer of xintexpr, except the «nil» object currently rep-
resented by exactly one space.

Kept items (with no leading spaces; but first item special as it will have lost a leading space
due to f-expansion) will lose a brace pair under \xintKeep:f:csv if the first argument was positive
and strictly less than the length of the list. This differs of course from \xintKeep (which always
braces items it outputs when used with positive first argument) and also from \xintKeepUnbraced
in the case when the whole list is kept. Actually the case of singleton list is special, and brace
removal will happen then.

This behaviour was otherwise for releases earlier than 1.2j and may change again.

Directly usable names are provided, but these macros (and the behaviour as described above) are
to be considered unstable for the time being.

~

4.31.1 \xintLength:f:csv

Added at 1.2g (2016/03/19).

Modified at 1.2j (2016/12/22). Contrarily to \xintLength from xintkernel this one expands its
argument .

1255 \def\xintLength:f:csv {\romannumeralO\xintlength:f:csv}%
1256 \def\xintlength:f:csv #1%
1257 {\long\def\xintlength:f:csv ##1{%

1258 \expandafter#1\the\numexpr\expandafter\XINT_length:f:csv_a
1259 \romannumeral " &&@##1\xint:,\xint:,\xint:,\xint:,%

1260 \xint:,\xint:,\xint:,\xint:,\xint:,%

1261 \xint_c_ix,\xint_c_viii,\xint_c_vii,\xint_c_vi,%
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1262 \xint_c_v,\xint_c_iv,\xint_c_iii,\xint_c_ii,\xint_c_i,\xint_bye
1263 \relax
1264 }}\xintlength:f:csv { }%

Must first check if empty list.
1265 \long\def\XINT_length:f:csv_a #1%

1266 {%

1267 \xint_gob_til_xint: #Il\xint_c_\xint_bye\xint:%

1268 \XINT_length:f:csv_loop #1%

1269 1%

1270 \long\def\XINT_length:f:csv_loop #1,#2,#3,#4,#5,#6,#7,#8,#9,%
1271 {%

1272 \xint_gob_til_xint: #9\XINT_length:f:csv_finish\xint:%
1273 \xint_c_ix+\XINT_length:f:csv_loop

1274 %

1275 \def\XINT_length:f:csv_finish\xint:\xint_c_ix+\XINT_length:f:csv_loop
1276 #1,#2,#3,#4 ,#5,#6,#7 ,#8,#9, {#9\xint_bye}%

4.31.2 \xintLengthUpTo: f:csv

Added at 1.2j (2016/12/22). \added{1.2j}\xintLengthUpTo:f:csv{N}{comma-list}. No ending comma.
Returns -0 if length>N, else returns difference N-length. **N must be non-negative!!x=*
Attention to the dot after \xint_bye for the loop interface.

1277 \def\xintLengthUpTo:f:csv {\romannumeralO\xintlengthupto:f:csv}%
1278 \long\def\xintlengthupto:f:csv #1#2%

1279 {%

1280 \expandafter\XINT_lengthupto:f:csv_a

1281 \the\numexpr#1\expandafter.%

1282 \romannumeral " &&@#2\xint:,\xint:,\xint:,\xint:,%

1283 \xint:,\xint:,\xint:,\xint:,%

1284 \xint_c_viii,\xint_c_vii,\xint_c_vi,\xint_c_v,%

1285 \xint_c_iv,\xint_c_iii,\xint_c_ii,\xint_c_i,\xint_bye.%
1286 1%

Must first recognize if empty list. If this is the case, return N.
1287 \long\def\XINT_lengthupto:f:csv_a #1.#2%

1288 {%

1289 \xint_gob_til_xint: #2\XINT_lengthupto:f:csv_empty\xint:%
1290 \XINT_lengthupto:f:csv_loop_b #1.#2%

1201 1%

1292 \def\XINT_lengthupto:f:csv_empty\xint:%

1293 \XINT_lengthupto: f:csv_loop_b #1.#2\xint_bye.{ #13}%
1294 \def\XINT_lengthupto:f:csv_loop_a #1%

1295 {%

1296 \xint_UDsignfork

1297 #1\XINT_lengthupto: f:csv_gt

1208 -\XINT_lengthupto:f:csv_loop_b

1299 \krof #1%

1300 }%

1301 \long\def\XINT_lengthupto:f:csv_gt #1\xint_bye.{-03}%
1302 \long\def\XINT_lengthupto:f:csv_loop_b #1.#2,#3,#4,#5,#6,#7,#8,#9,%

1303 {%
1304 \xint_gob_til_xint: #9\XINT_lengthupto:f:csv_finish_a\xint:%
1305 \expandafter\XINT_lengthupto: f:csv_loop_a\the\numexpr #1l-\xint_c_viii.%
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1306 1%

1307 \def\XINT_lengthupto:f:csv_finish_a\xint:

1308 \expandafter\XINT_lengthupto:f:csv_loop_a

1309 \the\numexpr #1-\xint_c_viii.#2,#3,#4,#5,#6,#7,#8,#9,%
1310 {%

1311 \expandafter\XINT_lengthupto: f:csv_finish_b\the\numexpr #1-#9\xint_bye
1312 1%

1313 \def\XINT_lengthupto:f:csv_finish b #1#2.%

1314 {%

1315 \xint_UDsignfork

1316 #1{-0}%

1317 -{ #1#23%

1318 \krof

1319 %

4.31.3 \xintKeep:f:csv

Added at 1.2g (2016/03/19) [on 2016/03/17].

Modified at 1.2j (2016/12/22). Redone with use of \xintLengthUpTo:f:csv. Same code skeleton
as \xintKeep but handling comma separated but non terminated lists has complications. The
\xintKeep in case of a negative #1 uses \xintgobble, we don't have that for comma delimited
items, hence we do a special loop here (this style of loop is surely competitive with xintgob-
ble for a few dozens items and even more). The loop knows before starting that it will not go too
far.

1320 \def\xintKeep:f:csv {\romannumeralO\xintkeep:f:csv }%
1321 \long\def\xintkeep:f:csv #1#2%

1322 {%

1323 \expandafter\xint_stop_aftergobble

1324 \romannumeralO\expandafter\XINT_keep:f:csv_a
1325 \the\numexpr #1\expandafter.\expandafter{\romannumeral  &&@#23}%
1326 1%

1327 \def\XINT_keep:f:csv_a #1%

1328 {%

1329 \xint_UDzerominusfork

1330 #1-\XINT_keep:f:csv_keepnone

1331 0#1\XINT_keep: f:csv_neg

1332 0-{\XINT_keep:f:csv_pos #1}%

1333 \krof

1334 1%

1335 \long\def\XINT_keep:f:csv_keepnone .#1{,}%
1336 \long\def\XINT keep:f:csv_neg #1.#2%

1337 {%

1338 \expandafter\XINT keep:f:csv_neg_done\expandafter,%
1339 \romannumeral0%

1340 \expandafter\XINT_keep:f:csv_neg_a\the\numexpr

1341 #1-\numexpr\XINT_length:f:csv_a

1342 #2\xint:,\xint:,\xint:,\xint:,%

1343 \xint:,\xint:,\xint:,\xint:,\xint:,%

1344 \xint_c_ix,\xint_c_viii,\xint_c_vii,\xint_c_vi,%
1345 \xint_c_v,\xint_c_iv,\xint_c_iii,\xint_c_ii,\xint_c_i,\xint_bye
1346 .#2\xint_bye

1347 %

67



TOC, xintkernel, , xintcore, xint, xintbinhex, xintgcd, xintfrac, xintseries, xintcfrac, xintexpr, xinttrig, xintlog

1348 \def\XINT_keep:f:csv_neg_a #1%

1349 {%

1350 \xint_UDsignfork

1351 #1{\expandafter\XINT_keep: f:csv_trimloop\the\numexpr-\xint_c_ix+3}%
1352 -\XINT_keep:f:csv_keepall

1353 \krof

1354 1%

1355 \def\XINT_keep:f:csv_keepall #1.{ }%
1356 \long\def\XINT_keep:f:csv_neg_done #1\xint_bye{#1}%
1357 \def\XINT_keep:f:csv_trimloop #1#2.%

1358 {%

1359 \xint_gob_til_minus#1\XINT_keep:f:csv_trimloop_finish-%

1360 \expandafter\XINT_keep:f:csv_trimloop

1361 \the\numexpr#1#2-\xint_c_ix\expandafter.\XINT_keep:f:csv_trimloop_trimnine
1362 1%

1363 \long\def\XINT keep:f:csv_trimloop_trimnine #1,#2,#3,#4,#5,#6,#7,#8,#9,{}%
1364 \def\XINT_keep:f:csv_trimloop_finish-%

1365 \expandafter\XINT_keep:f:csv_trimloop

1366 \the\numexpr-#1-\xint_c_ix\expandafter.\XINT_keep:f:csv_trimloop_trimnine
1367 {\csname XINT_trim:f:csv_finish#l\endcsname}%

1368 \long\def\XINT_keep:f:csv_pos #1.#2%

1369 {%

1370 \expandafter\XINT_keep:f:csv_pos_fork

1371 \romannumeral 0\XINT_lengthupto:f:csv_a

1372 #1.#2\xint:,\xint:,\xint:,\xint:,%

1373 \xint:,\xint:,\xint:,\xint:,%

1374 \xint_c_viii,\xint_c_vii,\xint_c_vi,\xint_c_v,%

1375 \xint_c_iv,\xint_c_iii,\xint_c_ii,\xint_c_i,\xint_bye.%

1376 #1.{}#2\xint_bye%

1377 %

1378 \def\XINT_keep: f:csv_pos_fork #1#2.%

1379 {%

1380 \xint_UDsignfork

1381 #1{\expandafter\XINT_keep:f:csv_loop\the\numexpr-\xint_c_viii+}%
1382 -\XINT_keep:f:csv_pos_keepall

1383 \krof

1384 }%

1385 \long\def\XINT_keep:f:csv_pos_keepall #1.#2#3\xint_bye{,#3}%
1386 \def\XINT_keep:f:csv_loop #1#2.%

1387 {%

1388 \xint_gob_til_minus#1\XINT_keep:f:csv_loop_end-%

1389 \expandafter\XINT_keep:f:csv_loop

1390 \the\numexpr#1#2-\xint_c_viii\expandafter.\XINT_keep:f:csv_loop_pickeight
1391 }%

1392 \long\def\XINT_keep:f:csv_loop_pickeight

1393 HLIH#2 #3,#4,#5,#6 ,#7 ,#8,#9, {{#1,#2,#3,#4 ,#5,#6 ,#7 ,#8 ,#9}}%

1394 \def\XINT_keep: f:csv_loop_end-\expandafter\XINT_ keep:f:csv_loop

1395 \the\numexpr-#1-\xint_c_viii\expandafter.\XINT_keep:f:csv_loop_pickeight
1396 {\csname XINT_keep:f:csv_end#1\endcsname}%

1397 \long\expandafter\def\csname XINT_keep:f:csv_endl\endcsname
1398 H#1#2 #3,#4 ,#5,#6,#7 ,#8 ,#9\xint_bye {#1,#2,#3,#4,#5,#6,#7,#8}%
1399 \long\expandafter\def\csname XINT_keep:f:csv_end2\endcsname
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1400 H#1#2 ,#3,#4 ,#5,#6,#7 ,#8\xint_bye {#1,#2,#3,#4,#5,#6,#7}%
1401 \long\expandafter\def\csname XINT_keep:f:csv_end3\endcsname
1402 #1#2 ,#3,#4 ,#5,#6,#7\xint_bye {#1,#2,#3,#4,#5,#6}%

1403 \long\expandafter\def\csname XINT_ keep:f:csv_end4\endcsname
1404 #1#2,#3,#4 ,#5,#6\xint_bye {#1,#2,#3,#4,#5}%

1405 \long\expandafter\def\csname XINT_keep:f:csv_end5\endcsname
1406 #1#2,#3,#4 ,#5\xint_bye {#1,#2,#3,#4}%

1407 \long\expandafter\def\csname XINT_keep:f:csv_end6\endcsname
1408 #1#2 ,#3,#4\xint_bye {#1,#2,#3}%

1409 \long\expandafter\def\csname XINT_ keep:f:csv_end7\endcsname
1410 #1#2 ,#3\xint_bye {#1,#2}%

1411 \long\expandafter\def\csname XINT_keep:f:csv_end8\endcsname
1412 #1#2\xint_bye {#1}%

4.31.4 \xintTrim:f:csv

Added at 1.2g (2016/03/19) [on 2016/03/17].
Modified at 1.2j (2016/12/22). Redone on the basis of new \xintTrim.

1413 \def\xintTrim:f:csv {\romannumeralO\xinttrim:f:csv 1%
1414 \long\def\xinttrim: f:csv #1#2%

1415 {%

1416 \expandafter\xint_stop_aftergobble

1417 \romannumeralO\expandafter\XINT_trim:f:csv_a
1418 \the\numexpr #1\expandafter.\expandafter{\romannumeral  &&@#23}%
1419 1%

1420 \def\XINT_trim:f:csv_a #1%

1421 {%

1422 \xint_UDzerominusfork

1423 #1-\XINT_trim: f:csv_trimnon