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Preface

In this report we present the TEX and METAFONT sources of the Xy-pic package with TEpXnical com-
mentary. It assumes that you are familiar with the use of Xy-pic as described in the User’s Guide [15]
as well as with the fundamentals of TEX [6] and METAFONT [7].

Overview. Chapter 1 explains the TEX sources of the Xy-picture kernel drawing language. Chapter 2
explains the sources of the standard extensions providing extended graphic capabilities, and chapter 3
the sources of standard features providing specialised notation for particular diagram types. Chapter 5
exposes the METAFONT sources of the standard fonts provided in the distribution.

The appendices contain additional information: Appendix A contains answers to all the exercises of
the main text. Appendix B summarises the backwards compatibility with Xy-pic version 2. Appendix C
contains the GNU General Public License detailing the conditions of use of Xy-pic, and appendix D
various support files contained in the distribution. Finally a bibliography and the index.

The report includes most of the information in the reference manual [16].

License. Most of the Xy-pic package is copyright by the individual authors. We have chosen to use
the “GNU Copyleft” to make the package available without restriction to as many users as possible
and ensure that it is attributed to its authors without risk of persecution. The disclaimer can be found
on the inside cover page; the full text of the license is reproduced as appendix C.
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Chapter 1

Kernel: xy.doc

After giving an overview of the Xy-pic environment in §1.1, this chapter document the basic concepts
of Xy-picture construction in §1.2, including the maintained ‘graphic state’. The following sections give
the precise syntax rules of the main Xy-pic constructions: the position language in §1.3, the object
constructions in §1.4, and the picture ‘decorations’ in §1.5. §1.6 presents the kernel repertoire of
objects for use in pictures; §1.7 documents the interface to Xy-pic options like the standard ‘feature’
and ‘extension’ options.

Section §1.8 documents the more complicated algorithms used to compute directions, edges, and
connections.

1.1 The Xy-pic implementation

This section briefly discusses the various aspects of the present Xy-pic kernel implementation of which
the user should be aware.

1.1.1 Loading Xy-pic

Xy-pic is careful to set up its own environment in order to function with a large variety of formats.
For most formats a single line with the command

\input xy

in the preamble of a document file should load the kernel (see ‘integration with standard formats’
below for variations possible with certain formats, in particular ITEX [10]).

The rest of this section describes things you must consider if you need to use Xy-pic together with
other macro packages, style options, or formats. The less your environment deviates from plain TEX
the easier it should be.

File header: Here is what actually happens in the header of xy.doc. It contains the copyright
message, protection against loading the file more than once, and then bootstrap code to handle
category codes and the DOCMODE format—we explain each separately below:

1 %% $Id: xy.doc,v 3.21 2010/06/17 22:39:25 krisrose Exp $

2 hoh

3 %% Basic Xy-pictures: Xy-pic bootstrap and kernel macros.

4 %t Copyright (c) 1991-2010 Kristoffer H. Rose <krisrose@tug.org>

5 hh

6 % This file is part of the Xy-pic package for graphs and diagrams in TeX.
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CHAPTER 1. KERNEL: XY.DOC

%% Copyright (c) 1991-2010 Kristoffer H. Rose <krisrose@tug.org>

hoto

%% The Xy-pic package is free software; you can redistribute it and/or modify
%% it under the terms of the GNU General Public License as published by the
%% Free Software Foundation; either version 2 of the License, or (at your

%% option) any later version.

hoto

%% The Xy-pic package is distributed in the hope that it will be useful, but
%% WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
%% or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
%% for more details.

hto

%% You should have received a copy of the GNU General Public License along

%% with this package; if not, see http://www.gnu.org/licenses/.

hoto

\ifx\xyloaded\undefined\else\message{not reloaded}\endinput\fi
\let\xyloaded=\relax

% NOTE: Apart from the actual macros (as also found in xy.tex), this file
% contains both the Xy-pic kernel reference manual and TeXnical documentation.
% See xyrefer.man and xysource.man for how to typeset this information.

\message{Bootstrap\string’ing\string:}

{\catcode96 12\catcode‘\#6\catcode‘\.12\catcode‘\:12\catcode‘\’12\catcode‘\011
\ifx\xywarnifdefined\undefined\else \immediate\writel6{}%
\immediate\writel6{Xy-pic Warning: \string\xywarnifdefined\space redefined.}%
\immediate\writel16{}\fi

\gdef\xywarnifdefined#1{\ifx#1\undefined\else \immediate\writel6{}/
\immediate\writel6{Xy-pic Warning: ‘\string#1’ redefined.}}
\immediate\writel6{}\fi}

\xywarnifdefined\xydef@ \gdef\xydef@#1{\xywarnifdefined#1\gdef#1}
\xywarnifdefined\xylet@ \gdef\xylet@#1{\xywarnifdefined#1\global\let#1}
\xywarnifdefined\xynew@

\gdef\xynew@#1#2{\xywarnifdefined#2\csname new#1\endcsname#2}}

\message{catcodes\string,}

\xywarnifdefined\xyuncatcodes

\xywarnifdefined\xyreuncatcodes \def\xyreuncatcodes{\edef\xyuncatcodes{’
\catcode92 0 \catcodel23 1 \catcodel25 2 \catcode37 14

\catcode 9 \the\catcode 9 \catcodelO \the\catcodel0 \catcodel2 \the\catcodel2
\catcode35 \the\catcode35 \catcode36 \the\catcode36 \catcode38 \the\catcode38
\catcode43 \the\catcode43 \catcode45 \the\catcode45 \catcode46 \the\catcoded6
\catcoded47 \the\catcoded7

\catcode60 \the\catcode60 \catcode61l \the\catcodeb6l \catcode62 \the\catcode62
\catcode64 \the\catcode64 \catcode96 \the\catcode96

\newlinechar \the\newlinechar \endlinechar \the\endlinechar }}
\xyreuncatcodes

\xywarnifdefined\xycatcodes \def\xycatcodes{}
\catcode 9 10
\catcode 35 6 \catcode 36 3 \catcode 38 4
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60 \catcode 43 12 \catcode 45 12 \catcode 46 12 \catcode 47 12
61 \catcode 60 12 \catcode 61 12 \catcode 62 12
62 \catcode 64 11 \catcode 96 12 }

64 \xycatcodes
66 \message{docmode,}

6s {\catcode‘\|0 \xywarnifdefined|DOCMODE
6o \gdef |DOCMODE#1{\ifx (#1\relax \xycatcodes \expandafter\ignorespaces
70 \else \skipspecials@ \expandafter\docm@\fi}}

72 \xywarnifdefined\skipspecials@

73 \gdef\skipspecials@{’,

72 \catcode‘\\12 \catcode‘\{12 \catcode‘\}12 \catcode‘\#12 \catcode‘\%12
75 \catcode‘\""L12 \endlinechar‘\~"J }%

77 \catcode‘\/=12 \lccode‘\/‘\\%

7s \lccode ‘\D‘\D \lccode‘\0‘\0 \lccode‘\C‘\C \lccode‘\M‘\M \lccode‘\E‘\E
79 \lowercase{%

so  \xywarnifdefined\docm@ \gdef\docm@{\docm@i}},

s1  \xywarnifdefined\docm@i \gdef\docm@i#1~~J{\docm@ii#1/DOCMODE\docm@iii},
s2 \xywarnifdefined\docm@ii

s3 \gdef\docm@ii#1/DOCMODE{\def\next@{#1}\futurelet\next\docm@iii}y,

s4 \xywarnifdefined\docm@iii \gdef\docm@iii#1\docm@iii{%

s5 \ifx\next\docm@iii \let\next\next@ \docecho@ \let\next@\docm@

s6  \else\ifx\next@\empty \let\next@\docfinish@

s7 \else \edef\next@{\noexpand\docm@iv\next@/DOCMODE#1\noexpand\docm@iv}y,
ss  \fi\fi \next@}}

8o \xywarnifdefined\docm@iv

90  \gdef\docm@iv#1/DOCMODE\docm@iv{\def\next{#1}\docecho@ \docm@}}/

92 \xywarnifdefined\docecho@ \global\let\docecho®@\relax
93 \xywarnifdefined\docfinish@ \gdef\docfinish@{\xyuncatcodes|DOCMODE\next}}

Privacy: Xy-pic will warn about control sequences it redefines—thus you can be sure that there
are no conflicts between Xy-pic-defined control sequences, those of your format, and other macros,
provided you load Xy~pic last and get no warning messages like

¢...7 redefined.

Xy-pic Warning:
In general the Xy-pic kernel will check all control sequences it redefines ezcept that (1) generic tempo-
raries like \next are not checked, (2) predefined font identifiers (see §1.1.3) are assumed intentionally
preloaded, and (3) some of the more exotic control sequence names used internally (like @{-}) are
only checked to be different from \relax.
This is handled by \xywarnifdefined—after we have ensured that it is unique itself'. \xydef @,
\xylet @, and \xynew@{(type)} are abbreviations used to this end throughout Xy-pic instead of \let,
\def, and the \new(type) commands.

!This may seem paranoid but in fact many inconvieniences in the TEX world stem from the fact that somebody
copied somebody elses definition of, say, \xywarnifdefined, modified it, and then used it in something that somehow
got distributed! The ‘flat name space’ problem remains TEX largest problem as a programming language in this TEX
hackers opinion.
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Next some auxilliaries: \xydefcsname@ is similar to \xydef@ except that it builds the control
sequence with \csname ... \endcsname which means that it is \relax when undefined—there is thus
no way to prevent redefinition of control sequences bound to \relax (.

200 \xydef@\xydefcsname@#1{\DN@{#1}\DNii@##1{Y%

200 \ifx ##1\relax\else \xywarning@{\string‘\string##1\string’ redefined}\fi
202 \def##1},

203 \expandafter\nextii@\csname\codeof\next@\endcsname}

\xyletcsnamecsname@ is to \let one weird control sequence be the same as another using several
\expandafters:

210 \xydef@\xyletcsnamecsname@#1#2{\def\1{#1}\def\2{#2}\DNO##1##2{/,

211 \ifx ##1\relax\else \xywarning@{‘\string##1\string’ redefined}\fi

212 \let##1=##21}7,

213 \expandafter\expandafter\expandafter\next@

214 \expandafter\csname\expandafter\codeof\expandafter\1\expandafter\endcsname
215 \csname\codeof\2\endcsname}

Finally \codeof: a useful hack used to allow any characters in control sequences: \codeof(cs)
expands to the characters of the control sequence (cs) as a string of ‘other’ characters, i.e., all of
category 12 and with a 12 after every control sequence. The (cs) must be a macro or it blows up.

225 \xywarnifdefined\codeof

226 \xywarnifdefined\codeof@

227 {\catcode‘\:=12 % to ensure that all of :-> and <-: are other :-)
228 \gdef\codeof#1{\expandafter\codeof@\meaning#1<-:3}

220 \gdef\codeof@#1:->#2<-:{#2}}

Category codes: The situation is complicated by the flexibility of TEX’s input format. The culprit
is the ‘category code’ concept of TEX (cf. [0, p.37]): when loaded Xy-pic requires the characters ,\{}/%
(the first is a space) to have their standard meaning and all other printable characters to have the same
category as when Xy-pic will be used—in particular this means that (1) you should surround the loading
of Xy-pic with \makeatother ... \makeatletter when loading it from within a IATEX package, and
that (2) Xy=pic should be loaded after files that change category codes like the german. sty that makes
" active. Some styles require that you reset the catcodes for every diagram, e.g., with french.sty
you should use the command \english before every \xymatrix.

We define \xyuncatcodes to restore the current catcodes, and \xycatcodes to install our own.

Here is an exact list of the category codes which Xy-pic requires (all standard in plain TEX):

character(s) \ { } CR TAB SP AZaz 0-9 %
category code 0 1 2 ) 10 11 12 14

Furthermore none of the remaining printable ASCII characters
P#$&’ O*, /5717 _“ |~

may be of category 0, 1, 2, 9, 14, or 15, because all should be tokens allowed in the replacement text
of a \def—this also means that they may not be active characters defined to be “\outer”!

All other catcodes needed are established using \xycatcodes defined above—this is the reason the
macros must be loaded at a time where the category codes are stable (otherwise it will make them
stable!).
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Internally Xy-pic enforces the following category codes:

character # $ & ? + - . < = > @ ¢
ASCII code 35 36 38 39 43 45 46 60 61 62 64 96
category code 6 3 4 12 12 12 12 12 12 12 11 12

abbreviation HASH DOLL AND RQ PLUS DASH DOT LT EQ GT AT LQ

with special control sequences named \add(abbreviation)@ that take an argument and expand to it
followed by the original character token, i.e., many tests throughout the program look like \addDOT®@
\ifx \next ...

292

293

294

295

296

297

298

299

300

301

302

303

305

306

308

309

310

311

313

315

316

317

318

\xywarnifdefined\addAT®@
\xywarnifdefined\addHASHQ
\xywarnifdefined\addDOLL®
\xywarnifdefined\addAND@
\xywarnifdefined\addRQ@
\xywarnifdefined\addPLUS@
\xywarnifdefined\addDASH®@
\xywarnifdefined\addDOTQ@
\xywarnifdefined\addLT@
\xywarnifdefined\addEQQ
\xywarnifdefined\addGT@
\xywarnifdefined\addLQ@

\xydef@\xymakeADDO#1#2 #3 {\ifnum\catcode#3=6 \def#1##1{##1#2#2}J,
\else \def#i##t1{##1#2}\fi}

\xydef@\xyrecat@{\xymakeADD@\addAT@}
\xydef@\xyrecat{\xyrecat@}
\xydef@\xyresetcatcodes{\def\xyrecat{\xyrecat@}\xyreuncatcodes
\input xyrecat \relax \xyuncatcodes}

\xyuncatcodes \xyresetcatcodes \xycatcodes

\xydef@\testAND@{{\aftergroup\ifx
\addAND@\ifx\next\addFalse@\else\addTrue@\fi}}

\xydef@\addFalse@{\aftergroup\iffalse}

\xydef@\addTrue@{\aftergroup\iftrue}

However, it is possible to ‘repair’ the problem in case any of the characters #$&’+-.<=>¢ change
category code:

\xyresetcatcodes

will load the file xyrecat.tex (version 3.6) to do it.

%% $Id: xyrecat.doc,v 3.6 2010/06/10 18:45:50 krisrose Exp $

Dot

%% Xy-pic ‘‘Reset Category Codes’’ utility.

%% Copyright (c) 1994-1996 Kristoffer H. Rose <krisrose@tug.org>
It

%% This file is part of the Xy-pic package for graphs and diagrams in TeX.
%% See the companion README and INSTALL files for further information.
%% Copyright (c) 1991-2010 Kristoffer H. Rose <krisrose@tug.org>
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o hh

10 %% The Xy-pic package is free software; you can redistribute it and/or modify
11 %4 it under the terms of the GNU General Public License as published by the
12 %% Free Software Foundation; either version 2 of the License, or (at your

13 %k option) any later version.

4 hh

15 %% The Xy-pic package is distributed in the hope that it will be useful, but
16 %% WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
17 %k or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
18 %% for more details.

19 hh

20 %% You should have received a copy of the GNU General Public License along

21 %% with this package; if not, see http://www.gnu.org/licenses/.

22 hh

Header: The command is defined in xy.doc: the purpose of this file is to be reloadable such that
the characters can be reread by TEX with fresh catcodes.

The code redefines the special \add. .. @ control sequences used for parsing of just those characters,
assuming \next is defined correctly before loading it:

50 \xyuncatcodes
52 \xyrecat @ 64 \catcode 64 11

54 \xymakeADD@\addHASHQ # 35
55 \xymakeADD@\addDOLL® $ 36
56 \xymakeADD@\addANDQ@ & 38
57 \xymakeADD@\addRQ@ > 39
53 \xymakeADD@\addPLUS@ + 43

59 \xymakeADD@\addDASH@ - 45
60 \xymakeADD@\addDOTQ@ . 46
61 \xymakeADDQ\addLT® < 60
62 \xymakeADD@\addEQ®@ = 61
63 \xymakeADD@\addGT®@ > 62
62 \xymakeADD@\addLQ®@ ¢ 96

66 \endinput

es % $Log: xyrecat.doc,v $

69 /% Revision 3.6 2010/06/10 18:45:50 krisrose
70 % Reference to GPL by URL.

1 h

72 % Revision 3.5 2010/04/26 01:45:23 krisrose
73 % First proper integration of xypdf into Xy-pic "make dist".
74 %

75 /% Revision 3.4 2010/04/16 06:06:52 krisrose
76 /% Preparing for a new release...

7 h

78 /% Revision 3.3 1996/12/19 03:31:56 Kkrisrose
79 % Maintenance release

80 %

s1 % Revision 3.1 1995/09/05 20:31:32 Kkris

s2 % Releasing!



1.1. THE Xy*PIC IMPLEMENTATION 7

83 %

s4 % Revision 3.0 1995/07/07 20:14:21 Xkris
s5 % Major release w/new User’s Guide!

s6

s7 % Revision 2.13 1995/07/04 15:11:17 kris
ss 7% Ready to release v37

89 %

90 % NEW file to go in version 3!

The last block of the Xy=pic header bootstraps the “DOCMODE format” used in .doc variants of
Xy-pic macro files in order to keep documentation and macros together in a literal programming style
(this is redundant in the xy.tex macro file where all instances of DOCMODE have been eliminated (see
chapter §D.3.2 for how this is accomplished) but it is included anyway since users may load options
still in DOCMODE format). The details of DOCMODE are described in xydoc.sty, a special ITEX package
used to typeset Xy-pic documentation; please read it if you intend to write Xy-pic options.

Integration with standard formats This is handled by the xyidioms.tex file and the integration
as a ITEX [10] package by xy.sty.
We input xyidioms.tex from the kernel:

320 \input xyidioms

xyidioms.doc: This included file provides some common idioms whose definition depends on the
used format such that Xy-pic can use predefined dimension registers etc. and yet still be independent
of the format under which it is used. The current version (3.6) handles plain TEX (version 2 and 3 [6]),
AMS-TEX (version 2.0 and 2.1 [18]), KIEX (version 2.09 [9] and 2¢ [10]), AMS-BBTEX (version 1.0,
1.1 [2], and 1.2), and eplain (version 2.6 [3]).

1 %k $Id: xyidioms.doc,v 3.6 2010/06/10 18:45:50 krisrose Exp $

2 hoh

3 %% Format-dependent idioms for Xy-pic.

4 %% Copyright (c) 1991-1997 Kristoffer H. Rose <krisroseQtug.org>

5 hh

6 %% This file is part of the Xy-pic package for graphs and diagrams in TeX.

7 %% See the companion README and INSTALL files for further information.

s %% Copyright (c) 1991-2010 Kristoffer H. Rose <krisroseQtug.org>

o hh

10 %% The Xy-pic package is free software; you can redistribute it and/or modify
11 %% it under the terms of the GNU General Public License as published by the
12 %% Free Software Foundation; either version 2 of the License, or (at your

13 % option) any later version.

14 hoh

15 %% The Xy-pic package is distributed in the hope that it will be useful, but
16 %% WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
17 %k or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
18 %% for more details.

19 hh

20 %% You should have received a copy of the GNU General Public License along

2The ‘v2’ feature introduces some name conflicts, in order to maintain compatibility with earlier versions of Xy-pic.
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21 %% with this package; if not, see http://www.gnu.org/licenses/.
22 %h

23 \ifx\xyidiomsloaded\empty \message{not reloaded}\endinput \fi
22 \let\xyidiomsloaded=\empty

Header: This is a separate file so that we can abort the definitions easily using \endinput.

Scratch registers: All the formats currently treated allow the use of the following plain TEX scratch
register conventions (cf. [6, p.346])

e \count@ is available as a local scratch counter register.

e \dimen®, \dimen®@i, \dimen@ii, \dimen3 to \dimen9, and \dimen255 are available as scratch
dimension registers.

e \skip@, \skipl to \skip9, and \skip255 are available as scratch skip registers.
e \toks@ and \toksl to \toks9 are available as scratch token lists.
e \boxz®@ and \box1 to \box9 are available as scratch box registers.

with the constraint that \global should never (always) be used when assigning to number 0, 2, 4, 6,
8, and 255 (1, 3, 5, 7, and 9).

Xy-specific scratch registers: We first give new names to dimension registers 4, 6, and 8, since
none of the formats do that: \A@, \B@, and \R@ are specific to Xy-pic and will be referred to as A, B,
and R in comments.

s4  \xywarnifdefined\A@ \dimendef\A@=4
s5 \xywarnifdefined\B@ \dimendef\B0=6
s \xywarnifdefined\R@ \dimendef\R@=8

Some shared scratch registers are defined last.

Idioms: First check that \undefined is indeed undefined...or rather: the same as an extremely
unlikely control sequence that we are making up:

o7 \ifx\undefined\AveryUNLIKELYc@ntrQ@1SEQUENCEQQ\else
os \errmessage{Xy-pic Error: \string\undefined\space defined.}\fi

These idioms are so common they are just conditionally defined:

104 \ifx\undefined\literal® \def\literal®@#1{#1}\fi
105 \ifx\undefined\eat® \def\eat@#1{}\fi

107 \xydef@\xyFN@{\futurelet\next} % Now private because of AMS-LaTeX change.
108 \ifx\undefined\DN®@ \def\DN@{\def\next@}\fi
109 \ifx\undefined\DNii@ \def\DNii@{\def\nextii@}\fi

111 \ifx\undefined\setboxz@h\def\setboxz@h{\setbox\z0@\hbox}\fi

112 \ifx\undefined\wdz@ \def\wdz@{\wd\z@}\fi
113 \ifx\undefined\boxz@ \def\boxz@{\box\z@}\fi
115 \ifx\undefined\W@ \def\Wo{\immediate\writel16 }\fi

117 \ifx\undefined\space@ \def\space@.{\futurelet\space@\relax}\space@. \fi
119 \ifx\undefined\notempty \def\notempty#1{T\if @#1QF\else T\fil}\fi
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Delayed setup: This is used when it is advantageous to delay loading of something until after
the preamble, i.e., after all options, etc., have been loaded. This is particularly true for nested
\xywithoption uses that will otherwise be executed repeatedly. Currently properly supported with
ETEX 2¢ and the amsppt style of ApS-TEX.

1 \xydef@\xysetup@dummy#1{\xyuncatcodes#1}
132 \xywarnifdefined\xysetup@@

1:

w

134 \ifx\AtEndDocument\undefined

135 \expandafter\ifx\csname amsppt.sty\endcsname\relax

136 \let\xysetup@@=\xysetup@dummy

137 \else

138 \def\xysetup@o#1{y,

139 \expandafter\def\expandafter\topmatter\expandafter{\topmatter
140 #1\xyuncatcodes}}\fi

141 \else

142 \def\xysetup@@#1{\AtBeginDocument{#1\xyuncatcodes}}

143 \fi

15 \ifx\xysetup@@\xysetup@dummy\else
146 \xysetup@@{\let\xysetup@0=\xysetup@dummy \xyuncatcodes}\fi

Similarly, the following provides a place to insert ‘trailing messages’ if the format supports it;
otherwise it just throws away the argument (useful for repeating the most important warnings).

154 \xywarnifdefined\xyclosedown®@@

156 \ifx\AtEndDocument\undefined \let\xyclosedown@@=\eat®@
157 \else \def\xyclosedown@@#1{\AtEndDocument{#1}}\fi

This may be useful to hook into specialised mechanisms for including \special material on the
page.
164 \xylet@\xy@begindvi=\literal®

For example, IATEX 22 (post Dec '94) defines an \AtBeginDvi macro to allow zero-sized material
to be placed at the beginning of each shipped-out page. Among other uses, this allows such material
not to be discarded, when on a page containing only floats. This is used by Xy-pic in connection with
the POSTSCRIPT header dictionary xyps-ps.doc.

174 \ifx\undefined\AtBeginDvi\else
175 \AtBeginDocument{\let\xy@begindvi=\AtBeginDvi}
176 \AtBeginDvi{\globall\let\xy@begindvi=\1literal@}\fi

Shared scratch registers: Everything else in this file is also done by ApMS-TEX so we exit here
when using that format after renaming their \toks@@ to \toks@ii...

186 \ifx\amstexloaded@\relax
187 \xylet@\toks@ii=\toks@@ \endinput \fi

Thus the job of allocating scratch registers is simple except for counters where we only have one
so we use INTEX scratch counters when available and otherwise allocate two new ones:

195 \ifx\@tempcnta\undefined
196 \xynew@{count}\count@®@
197 \xynew@{count}\count@e@
108 \else
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199 \xylet@\count@@=\Q@tempcnta
200 \xylet@\count@@O=\Q@tempcntb
200 \fi

Finally the second scratch token register not available with ETEX.
207 \ifx\undefined\toks@ii \toksdef\toks@ii=2 \fi

End & log: That’s all.
215 \endinput

217 % $Log: xyidioms.doc,v $

218 % Revision 3.6 2010/06/10 18:45:50 krisrose
219 % Reference to GPL by URL.

220 %

221 % Revision 3.5 2010/04/16 06:06:52 krisrose
222 % Preparing for a new release...

223 %

224 % Revision 3.4 1997/05/18 01:14:25 krisrose
225 % Essential bugfixes.

226 %

227 % Revision 3.3 1996/12/19 03:31:56 krisrose
228 % Maintenance release

229 %

230 % Revision 3.1 1995/09/05 20:31:32 kris

231 % Releasing!

232 %

233 % Revision 3.0 1995/07/07 20:14:21 kris
234 % Major release w/new User’s Guide!

235 %

236 % Revision 2.13 1995/07/04 15:11:17 kris
237 % Ready to release v37

238 %

239 % Revision 2.12 1994/10/25 11:34:25 kris
2120 % Interim release just before v3 [works with AMS-LaTeX 1.2]...
oa1 fh

212 % Revision 2.11 1994/07/05 10:37:32 kris
213 % Third 3beta release [bug fixes].

244 % Experimental graph feature included (for ECCT-94 presentation).
245 %

2146 % Revision 2.9 1994/06/09 15:02:49 kris
247 % Release 3beta.

248 %

240 % Revision 2.8 1994/04/08 04:30:00 kris
250 /% Second (bug fix) 3alpha release.

252 /% Revision 2.7 1994/03/08 02:06:01 kris
253 /% Release 3alpha.
254 fh

255 % Revision 2.6.9.1 1994/03/07 04:22:46 kris
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256 /% Last internal 3alpha and pre-2.7 release.

257

258 /% Now contains scratch register allocations.

259 % Cleaned of AMS-TeX special macros.

260 /% Renamed from xyamstex.doc to xyidioms.doc for version 2.7.
261 b

262 % Revision 2.4 1992/01/22 02:15:10 kris

263 % \\ works with AMS-LaTeX: don’t use \Let@ [Werner Struckmann/Darrel Hankerson]
264 % Made redefinition of \text conditional.

265 /b

266 % Revision 2.3 1992/01/10 21:43:09 kris

267 % Fixed AMS-LaTeX name clash problems.

268 %

200 % Revision 2.2 1992/01/09 04:05:40 kris

270 % Patched to fix problem with \text and support AMS-LaTeX.
271 %

272 % Revision 2.1 1992/01/02 14:55:27 kris

273 % Release version.

ora P

275 % Revision 1.3 1991/12/17 04:51:16 kris

276 % Version distributed with ‘final draft’ on Usenet.

xy.sty: If you use IXTEX then this file makes it possible to load Xy~pic as a ‘package’ using the
IATEX 2¢ [10] \usepackage command:

\usepackage [(option),...] {xy}

where the (option)s will be interpreted as if passed to \xyoption (cf. §1.7).

The only exceptions to this are the options having the same names as those driver package options
of chapter 4, which appear in c¢f. [4, table 11.2, p.317] or the INTEX 2¢ graphics bundle. These will
automatically invoke any backend extension required to best emulate the IATEX 2¢ behaviour. (This
means that, e.g., [dvips] and [textures] can be used as options to the \documentclass command,
with the normal effect.)

The file also works as a IATEX 2.09 [9] ‘style option’ although you will then have to load options
with the \xyoption mechanism described in §1.7.

Here is the raw source of xy.sty.

1 hh $Id: xy.sty,v 3.9 2010/06/10 18:45:49 krisrose Exp $

2 hh

s %hh ‘‘Xy-pic as LaTeX 2.09 style option and LaTeX 2e package’’.

4 %% Copyright (c) 1993-1996 Kristoffer H. Rose <krisrose@tug.org>
5 b

6 %% This file is part of the Xy-pic package for graphs and diagrams in TeX.

7 %% See the companion README and INSTALL files for further information.

s %% Copyright (c) 1991-2010 Kristoffer H. Rose <krisrose@tug.org>

o hoh

10 %% The Xy-pic package is free software; you can redistribute it and/or modify
11 %% it under the terms of the GNU General Public License as published by the
12 %% Free Software Foundation; either version 2 of the Licemse, or (at your

13 %k option) any later version.



12

14
15
16
17
18
19
20

21

23
24

25

27
28

29
31

33
34
35
36
38
39

41

42

44
45

46

48
49
50

51

53
54
55

56

58
59
60
61
63
64
66
67
69

70

CHAPTER 1. KERNEL: XY.DOC

Dot

%% The Xy-pic package is distributed in the hope that it will be useful, but
%% WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
%% or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
%% for more details.

hle

%% You should have received a copy of the GNU General Public License along
%% with this package; if not, see http://www.gnu.org/licenses/.

% Load Xy-pic with catcode of @ set as it will be in user text:
\count255=\the\catcode‘\@ {\catcode‘\@=11 \xdef\xystycatcode{\the\count255}}
\makeatletter

% REPAIR bug of the 2e version of AMS-LaTeX where \makeatother is broken...
\ifx\@ifpackageloaded\undefined \makeatother
\else \@ifpackageloaded{amstex}{\catcode‘\@=\active}{\makeatother}\fi

\input xy

% That is all unless this is called as a LaTeX2e ‘native mode’ package. Is
% there an official way to check this? Anyway, this seems to work:
\makeatletter

\ifx\if@compatibility\undefined \catcode‘\@=\xystycatcode \endinput \fi

% Ensure that we are *really* running LaTeX2e...!
\NeedsTeXFormat{LaTeX2e}

% So we can check for pdfTeX.
\RequirePackage{ifpdf}

% This file provides the current version of Xy-pic!
\edef\next{%
\noexpand\ProvidesPackage{xy} [\xydate\space Xy-pic version \xyversion]}\next

% Recognise some standard LaTeX2e class options (cf. old ‘LaTeX Companion’ p.317):
\DeclareOption{cmactex}{\xyoption{dvips}} % Thomas Kiffe’s CMacTeX uses dvips
\DeclareOption{dvips}{\xyoption{dvips}\xyoption{ps}}
\DeclareOption{dvitops}{\xyoption{dvitops}\xyoption{ps}}
\DeclareOption{emtex}{\xyoption{emtex}}

\DeclareOption{ln}{\xywarning@{‘1n’ DVI driver not yet fully supported}}
\DeclareOption{oztex}{\xyoption{oztex}}
\DeclareOption{textures}{\xyoption{textures}}
\DeclareOption{xdvi}{\xyoption{xdvi}}

% Recognise standard aliases for the pdf option.
\DeclareOption{pdftex}{\xyoption{pdf}}
\DeclareOption{dvipdfm}{\xyoption{pdf}}
\DeclareOption{dvipdfmx}{\xyoption{pdf}}

% This is special.
\DeclareOption{colour}{\xyoption{color}} % :-)

% This (obsolete) cmtip style option should be activated after loading:
\DeclareOption{cmtip}{\xyoption{cmtip}\UseComputerModernTips}

% Pass the desired tip size if defined
\DeclareOption{10pt}{\xywithoption{tips}{\def\tipsize@e{10}}}
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THE Xy-PIC IMPLEMENTATION

\DeclareOption{11pt}{\xywithoption{tips}{\def\tipsize@@{11}}}
\DeclareOption{12pt}{\xywithoption{tips}{\def\tipsize@@{12}}}

% Other options are just loaded.
\DeclareOption*{\edef\next{\noexpand\xyoption{\CurrentOption}}\next}

% Reinstall catcode of @...
\catcode ‘\@=\xystycatcode

% ...and process the options.
\ProcessOptions\relax

% Now, if no backend is loaded but we can generate PDF, do.

\ifpdf\makeatletter
\ifx\xydriversloaded@@\xydriversloaded@none
\makeatother\xyoption{pdf}\fi\fi

% That’s all.
\endinput

% $Log: xy.sty,v $
% Revision 3.9 2010/06/10 18:45:49 krisrose
% Reference to GPL by URL.

% Revision 3.8 2010/04/28 07:14:30 krisrose
% New Xy-pic home page installed.

% Revision 3.7 2010/04/26 01:45:23 krisrose
% First proper integration of xypdf into Xy-pic "make dist".

% Revision 3.6 2010/04/25 21:48:06 krisrose
% First proper integration of xypdf into Xy-pic "make dist".

% Revision 3.5 2010/04/20 20:36:43 krisrose
% Documentation updates.

% Revision 3.4 2010/04/16 06:06:52 krisrose
% Preparing for a new release...

% Revision 3.3 1996/12/19 03:31:56 krisrose
% Maintenance release

% Revision 3.1 1995/09/05 20:31:32 kris
% Releasing!

% Revision 3.0 1995/07/07 20:14:21 kris
% Major release w/new User’s Guide!

% Revision 2.13 1995/07/04 15:11:17 kris
% Ready to release v37?

% Revision 2.12 1994/10/25 11:34:25 kris
% Interim release just before v3 [works with AMS-LaTeX 1.2]...

13
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124 %

125 % Revision 2.9 1994/06/09 14:59:19 kris
126 % Release 3beta.

127 %

128 % Revision 2.8 1994/04/08 04:30:00 kris
120 % Second (bug fix) 3alpha release.

130 %

131 % Revision 2.7 1994/03/08 02:06:01 kris
132 % Release 3alpha.

133 %

134 /, New for version 2.7.

1.1.2 Logo, version, and messages

Loading Xy-pic prints a banner containing the version and author of the kernel; small progress messages
are printed when each major division of the kernel has been loaded. Any options loaded will announce
themself in a similar fashion.

Of these, \stripRCS is a very useful hack for extracting the first component of an RCS $...$
keyword value.

a1 \xydef@\stripRCS$#1${\stripRCSO#1: Q0 Q@QQ}

112 \xydef@\stripRCSQ#1: #2@ #300C{%

413 \ifx O#2\string?\else\ifx :#2\else\stripRCSEQ@#2\fi\fi}
114 \xydef@\stripRCSQG#1 #2: @{#1}

416 \xydef@\xyversion{3.8.2}

413 \edef\next{\stripRCS$Date: 2010/06/17 22:39:25 $3}
419 \xylet@\xydate=\next

421 \xydef@\Xygreet@{’

422 \W@{}Y%

423 \W@{ Xy-pic version \xyversion\space<\xydate>1}%

121 \W@{ Copyright (c) 1991-2010 by Kristoffer H. Rose <krisrose@tug.org>}’
125 \W@{ Xy-pic is free software: see the User\string’s Guide for details.})
126 \WO{}}

427 \XygreetQ@

128 \expandafter\everyjob\expandafter{\the\everyjob\Xygreet@}

130 \message{Loading kernel:}

If you refer to Xy-pic in your written text (please do © ) then you can use the command \Xy-pic to
typeset the “Xy-pic” logo. The version of the kernel is typeset by \xyversion and the release date by
\xydate (as found in the banner). By the way, the Xy~pic name? originates from the fact that the first
version was little more than support for (x,y) coordinates in a configurable coordinate system where
the main idea was that all operations could be specified in a manner independent of the orientation
of the coordinates. This property has been maintained except that now the package allows explicit
absolute orientation as well.

119 \xydef@\Xy@{\leavevmode
450 \hbox{\kern-.1lem X\kern-.3em\lower.4ex\hbox{Y\kern-.15em}}}
451 \ifx\undefined\DeclareRobustCommand\let\Xy=\XyQ

3No description of a TEX program is complete without an explanation of its name.
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152 \else\DeclareRobustCommand{\Xy}{\Xy@}\fi

Messages that start with “Xy-pic Warning” are indications that something needs your attention;
an “Xy-pic Error” will stop TEX because Xy-pic does not know how to proceed.

We use the input line number if available and rudimentary help in the form of a reference to the
manual if no specific help string is given. \newlinechar is set locally to ~~J while writing such that
messages of several lines can be written.

160 \message{messages;}

a1 \xywarnifdefined\thelineno@

472 \ifx\inputlineno\undefined \edef\thelineno@{\string?}

473 \else \def\thelineno@{\the\inputlineno}\fi

474 \xydef@\xytracelineno@{ \string[\jobname:\thelineno@\string]}

476 \xydef@\xywarning@#1{{\newlinechar=10
arr \We{}\We{Xy-pic Warning: #1\xytracelineno®.}\W@{}}}

a9 \xydef@\xyerror@#1#2{\if\inxy@\xy©@{ERROR #1}{}\fi

aso {\def\2{#2}\newlinechar=10 %

as1 \ifx\2\empty \errhelp{See the Xy-pic manual for further information.2}%
a2 \else \errhelp{#2}\fi

453 \errmessage{Xy-pic error: #1}}}

Finally one that I hope will never get expanded &

189 \xydef@\xybug@#1{{\newlinechar=10 %

490 \errhelp{This is a bug in Xy-pic and should not happen!"~"J/

491 If it did then please send a bug report with the offending Xy-pic code”"~J%
192 to the author of Xy-pic, krisrose®@tug.org.}%

103 \errmessage{Xy-pic BUG: #1 -- notify krisrose@tug.org.}}}

1.1.3 Fonts

The Xy-pic kernel implementation makes its drawings using five specially designed fonts:

Font Characters Default
\xydashfont dashes xydash10
\xyatipfont | arrow tips, upper half | xyatip10
\xybtipfont | arrow tips, lower half | xybtip10

\xybsqlfont | quarter circles for xybsql10
hooks and squiggles
\xycircfont 1/8 circle segments xycirc10

The first four contain variations of characters in a large number of directions, the last contains 1/8
circle segments.

Note: The default fonts are not part of the Xy-pic kernel specification: they just set a standard for
what drawing capabilities should at least be required by an Xy-pic implementation. Implementations
exploiting capabilitites of particular output devices are in use. Hence the fonts are only loaded by
Xy-pic if the control sequence names are undefined—this is used to preload them at different sizes or
prevent them from being loaded at all.

To be more precise, Xy-pic requires \xydashfont to be a semidirectional font as METAFONT will
generate with the driver file xyd2.mf—this is very important because the italic corrections of the
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characters in this particular font are used to approximate trigonometric computations, so if you re-
place \xydashfont be sure to replace it with another semidirectional font! Similarly, the three fonts
\xyatipfont, \xybtipfont, and \xybsqlfont should be directional as METAFONT will generate with
the driver file xyd.mf.

Finally, \xycircfont should contain 1/8 circle segments of various radii as described in xycirc10.mf.

The following code loads the fonts unless it was already loaded and defines some associated dimen-
sions for \xydashfont and \xybsqlfont: for each of these f we define f; as the length of a unit in
the current direction (used when juxtaposing for connections), f as the height of the unit (used for
several parallel connections), and f,, as the ‘line width’ of the unit (to know how to interface to rules).

557 \message{fonts;}

550 \xydef@\xyfont@#1{\ifx#1\undefined \DN@{\global\font#1}\expandafter\next®
s60 \else \xywarning@{Using previously loaded \string#l\space font}\fi}

562 \xyfont@\xydashfont=xydash10

563 \xydef@\xydashl@{\fontdimen6\xydashfont}
564 \xydef@\xydashh@{\fontdimen5\xydashfont}
565 \xydef@\xydashw@{\fontdimen8\xydashfont}

567 \xyfont@\xyatipfont=xyatip10
s6s \xyfont@\xybtipfont=xybtipl0

570 \xyfont@\xybsqlfont=xybsqll0

511 \xydef@\xybsqll@{\fontdimen6\xybsqlfont}
572 \xydef@\xybsqlh@{\fontdimen5\xybsqlfont}
573 \xydef@\xybsqlw@{\fontdimen8\xybsqlfont}

575 \xyfont@\xycircfont=xycirc10

1.1.4 Allocations

One final thing that you must be aware of is that Xy-pic allocates a significant number of dimension
registers and some counters, token registers, and box registers, in order to represent the state and
do computations. The current kernel allocates 4 counters, 28 dimensions, 2 box registers, 4 token
registers, 1 read channel, and 1 write channel (when running under I¥TEX; some other formats use
slightly more because standard generic temporaries are used). Options may allocate further registers
(currently loading everything loads 6 dimen-, 3 toks-, 1 box-, and 9 count-registers in addition to the
kernel ones).

s0s \message{allocations:}

See §1.1.1 for scratch register allocations.

Picture state: These realise the picture state as described in §1.2.5: ¢, p, the base, and the picture
size:

609 \message{state,}

611 \xynew@{dimen}\X@c
612 \xynew@{dimen}\Y@c
613 \xynew@{dimen}\UQc
614 \xynew@{dimen}\D@c
615 \xynew@{dimen}\L@Oc
616 \xynew@{dimen}\R@c
617 \xynew@{toks}\Edge@c
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619 \xynew@{dimen}\X@p
620 \xynew@{dimen}\Y@p
621 \xynew@{dimen}\U@p
622 \xynew@{dimen}\D@p
623 \xynew@{dimen}\L@p
624 \xynew@{dimen}\R@p
625 \xynew@{toks}\Edge@p

627 \xynew@{dimen}\XQorigin \XQorigin=\z@
628 \xynew@{dimen}\Y@origin \X@origin=\z®@
620 \xynew@{dimen}\X@xbase \X@xbase=1mm
630 \xynew@{dimen}\Y@xbase \Y@xbase=\z@
631 \xynew@{dimen}\X@ybase \X@ybase=\z@
632 \xynew@{dimen}\Y@ybase \YQybase=1mm

63¢ \xynew@{dimen}\X@min
635 \xynew@{dimen}\YOmin
636 \xynew@{dimen}\X@max
637 \xynew@{dimen}\YOmax

Drop and connect: \lastobjectbox@ stores the most recently dropped object.
616 \xynew@{box}\lastobjectbox@

\zerodotbox@ is of zero size with a ‘dot’ in the form of a rule the width and height as the line
width of the line font; \zz @ is ‘almost-zero-check’.

654 \xynew@{box}\zerodotbox@

655 \setbox\zerodotbox@=\hbox{\dimen@=.5\xydashw@

656 \kern-\dimen@ \vrule width\xydashw@ height\dimen@ depth\dimen@}
657 \wd\zerodotbox@=\z@ \ht\zerodotbox@=\z@ \dp\zerodotbox@=\z®@

659 \xynew@{dimen}\almostz@ \almostz@=50sp
o \xydef@\zz@#1{\ifdim#1<\z@-\fi#1<\almostz@\relax}

6!

(=]

662 \xynew@{if }\iftmp®@

Direction state: The direction state is rather complicated and described in detail in §1.8.1.
671 \message{direction,}

673 \xynew@{dimen}\doX
674 \xynew@{dimen}\d@yY
675 \xydef@\sd@X{}
or6 \xydef@\sdeY{}

67s \xynew@{count}\K@ \K@=1024
679 \xynew@{count}\KK@ \KK@=32

6s1 \xynew@{count}\Direction
6s2 \xynew@{dimen}\K@dXdY
6s3 \xynew@{dimen}\K@dYdX

6s5 \xydef@\cosDirection{}
6s6 \xydef@\sinDirection{}

6ss \xywarnifdefined\DirectionChar



18 CHAPTER 1. KERNEL: XY.DOC

eso \xywarnifdefined\SemiDirectionChar

Miscellaneous: Finally some generic allocations used in the following;:

607 \xynew@{read}\xyread@ % for ‘safe input’

698 \xynew@{write}\xywrite® % for ‘saving’ to .xyc file
700 \xynew@{count}\csp@ % for ‘control stack pointer’
701 \xynew@{dimen}\quotPTK@ % for ‘fractions’

The required temporaries are defined by xyidioms.tex.

1.1.5 Utility macros

Finally we define some utility macros.

715 \message{utility macros;}

Simple queue: Just appending to the \toks @ list.
724 \xydef@\addtotoks@#1{\toks@=\expandafter{\the\toks@#1}}

Safe input: Check that file is available before input. Tries the alternate extension .doc in case the
.tex file is not there. The second is the lowest level function used when the desired files cannot be
preloaded and do not exist in .doc form.

735 \xydef@\xyinputorelse@#1#2{J,

736 \expandafter\let\expandafter\next@\csname#lloaded\endcsname
737 \ifx\next@\empty \else

738 \DN@{\xyinputorelse@@{#1}{\xyinputorelse@@{#1.doc}{#2}}}%
739 \fi \next@}

721 \xydef@\xyinputorelse@@#1#2{\openin\xyread@=#1 7
722 \ifeof\xyread@ \DN@{#2}\else \DN@{\closein\xyread@\input#1 }\fi \next@}

Continuation stack: This is used to ‘enter’ a new context and ‘leave’ to the previous context. It
works as a stack defining a control sequence for each level, thus using a counter as the stack pointer.
Defines the following

\csp@ ‘Continuation Stack Pointer’

\enter@{(code)} Enter new block with (code) expanded as continu-
ation

\nter@{(code)} Enter new block with(code) as continuation

\dontleave® Execute continuation without leaving block

\unenter@ Leave block without executing its continuation

\leave@ Leave block (execute its continuation)

So \enter@{}\leave@® is a noop and \leave@ is the same as \dontleave@\unenter®@.
765 \global\csp@=\z@

767 \xydef@\enter@#1{\global\advance\csp@\Cne
76s  \expandafter\xdef\csname cs@\number\csp@\endcsname{#1}\ignorespaces}

770 \xydef@\nter@#1{\globalladvance\csp@\@ne
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711 \expandafter\gdef\csname cs@\number\csp@\endcsname{#1}\ignorespaces}
773 \xydef@\dontleave@{\csname cs@\number\csp@\endcsname}
775 \xydef@\unenter@{\global\advance\csp@\m@ne}

777 \xydef@\leave@{\expandafter\unenter@\csname cs@\number\csp@\endcsname}

Fractions: Below we often use a factor on the form of a quotient A/B. Here is a hack to get it; it
is not very precise but suffices for our needs.

\quotient@ (cs) {A} {B} Defines (cs) to expand (immediately) to the factor
corresponding to A/B; A, B must be dimensions
where |A| < \maxdimen/KK and |B| > KK

\quotient@@ (cs) {A} {B} Same, but uses 8KK for KK.

Notes: (1) If \c is a count register, then {1\c} is a legal dimension. (2) Really computes

((A x [KK[)/(B/ [KK[)) x (1pt/ [K])

and then defines (cs) to expand to the resulting pt value. This means that results are only reasonable
for |[A| < \maxdimen/KK and |B| > KK.

sor \quotPTK@=\p@ \divide\quotPTK@\KQ

sos \xylet@\quotsign@@=\empty

so9 \xywarnifdefined\removePT®@

s10 {\catcode‘p=12 \catcode‘t=12 \gdef\removePT@#1pt{#1}}

s12 \xydef@\quotient@#1#2#3{\A0=#2\relax \BO=#3\relax

s13 \1fdim\A@<\z@\def\quotsign@@{-}\else\def\quotsign@@{+}\fi

s14  \ifdim\quotsign@@\A@<15pt \multiply\AG\KQ@

s15  \else\ifdim\quotsign@@\AG<511pt \multiply\A@\KKQ@

816 \advance\B@\ifdim\B@<\z@-\fi 16sp \divide\B@\KKQ

si7 \else

818 \advance\B@\ifdim\B@<\z@-\fi 512sp \divide\B@\K@

s \fi\fi

s20  \1fdim\ifdim\B@<\z@-\fi\B@<\quotPTK@ \xywarning@{division overflowl}/
s21 \else \advance\A@.5\B@ \divide\A@\B@ \fi

s22 \multiply\A@\quotPTK@ \edef#1{\expandafter\removePT@\the\AC}}

824 \xydef@\quotient@@#1#2#3{\A0=#2\relax \B@=#3\relax \multiply\A@\KK@

825 \advance\B@\ifdim\BO<\z@-\fi 128sp \divide\BO\KK@ \divide\B@ 8 Y

s26  \1fdim\B@=\zQ\else \advance\AQ@.5\BQ@ \divide\A@\B@ \fi

s27 \B@=.125\quotPTK@ \multiply\A@\B@ \edef#1{\expandafter\removePT@\the\AQ}}

¥

Loops: Xy-pic uses its own \loop@ to avoid interference with plain \loop.

s36 \xydef@\loop@#1\repeat@{\def\body@{#1}\iterate@}\xylet@\repeat@=\fi
s37 \xydef@\iterate@{\body@\expandafter\iterate@\else\fi}

Execution: All execution of Xy-commands should be ‘indirect’, i.e., execute

\xy@{ (source) }{(internal commands)}
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where the (internal commands) directly do the desired operation(s). This is used for tracing and
can be used to separate parsing and execution by changing \xy@; \oxy@ is kept stable such that
\let\xy@=\oxy@ will reestablish a sane state; it should only be changed with \change@oxy®@ to make
this easy to verify.

ss4 \xydef@\xyinitial@#1#2{\DNo{#11}/
855  \xyerror@{command used out of context: \codeof\next@}{}}

s57 \xylet@\xy@=\xyinitial@
853 \xylet@\oxy@0=\xy@

seo \xydef@\change@oxy@#1{\let\oxy0=#1\relax
s61 % \WO{*0XYQ:=\meaning\oxy@}%
862 F

This is also used to check whether an Xy-picture is already active; use as \if\inxy@...\else...\fi:
seo \xydef@\inxy@{T\ifx\xy@\xyinitial@ F\else T\fi}

The final execution command is a trick used to put bits of the user’s input inside the \next@ scratch
macro with the user’s catcodes intact: \xy@@ix@{...} is the same as \xy@@{\global\toks9={...}}
except for the category codes used for the ....

s79 \xydef@\xyxy@@ix@{\begingroup
sso  \xyuncatcodes\afterassignment\endgroup\global\toks9=}

This to save some tokens — maybe not worth it:
sse \xydef@\xyo@{\xya{}}
Finally this to establish a sane state — only use within a group!

2 \xydef@\plainxy@{\let\xy@=\xyxy@ \change@oxy@\xy@ \let\xy@Qix@=\xyxy@Qix@}

8

©o

To Do: Clean up all uses of these such that (source) is always that and only that. Define a
method for ‘inner’ aka ‘implied’ (source) that doesn’t really count in that it is a consequence of some
other source. . .

1.2 Picture basics

The basic concepts involved when constructing Xy-pictures are positions and objects, and how they
combine to form the state used by the graphic engine.
The general structure of an Xy-picture is as follows:

\xy (pos) (decor) \endxy

builds a box with an Xy-picture (WTEX users may substitute \begin{xy} ... \end{xy} if they prefer).
(pos) and (decor) are components of the special ‘graphic language’ which Xy=pictures are specified
in. We explain the language components in general terms in this § and in more depth in the following

8.

The code for the \xy...\endxy command is presented last in this section.

1.2.1 Positions

All positions may be written <X ,Y> where X is the TEX dimension distance right and Y the distance
up from the zero position 0 of the Xy-picture (0 has coordinates <Omm,Omm>, of course). The zero
position of the Xy-picture determines the box produced by the \xy...\endxy command together with
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the four parameters Xyin, Xmax, Ymin, and Yyax set such that all the objects in the picture are
‘contained’ in the following rectangle:

Ymax

Xmin 0 Xmax

TEX reference point
Ymin

where the distances follow the “up and right > 0” principle, e.g., the indicated TEX reference point
has coordinates <Xy, 0pt> within the Xy=picture. The zero position does not have to be contained
in the picture, but Xnin < Xmax A Ymin < Ymax always holds. The possible positions are described in
detail in §1.3.

When an Xy-picture is entered in math mode then the reference point becomes the “vcenter”
instead, i.e., we use the point <X, ,-\the\fontdimen22> as reference point.

1.2.2 Objects

The simplest form of putting things into the picture is to ‘drop’ an object at a position. An object is
like a TEX box except that it has a general Fdge around its reference point—in particular this has the
extents (i.e., it is always contained within) the dimensions L, R, U, and D away from the reference
point in each of the four directions left, right, up, and down. Objects are encoded in TEX boxes using
the convention that the TEX reference point of an object is at its left edge, thus shifted <—L,0pt>
from the center—so a TEX box may be said to be a rectangular object with L = Opt. Here is an
example:

U
i SO SO R
D

TEX reference point

The object shown has a rectangle edge but others are available even though the kernel only supports
rectangle and circle edges. It is also possible to use entire Xy-pictures as objects with a rectangle edge,
0 as the reference point, L = —Xin, B = Xmaxs, D = —Ymin, and U = Yax. The commands for
objects are described in §1.4.

1.2.3 Connections

Besides having the ability to be dropped at a position in a picture, all objects may be used to connect
the two current objects of the state, i.e., p and c. For most objects this is done by ‘filling’ the straight
line between the centers with as many copies as will fit between the objects:
B R i sk
T L%ﬁ%‘?%r%

The ways the various objects connect are described along with the objects.

1.2.4 Decorations

When the \xy command reaches something that can not be interpreted as a continuation of the
position being read, then it is expected to be a decoration, i.e., in a restricted set of TEX commands
which add to pictures. Most such commands are provided by the various user options (cf. §1.7)—only
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a few are provided within the kernel to facilitate programming of such options (and user macros) as
described in §1.5.

1.2.5 The Xy~pic state

Finally we summarise the user-accessible parts of the Xy~picture state of two positions together with
the last object associated with each: the previous, p, is the position <X,,, Y,,> with the object L,, R,
D,, Uy, Edgey,, and the current, c, is the position <X,., Y.> with the object L., R., D., U., Edge,.

Furthermore, Xy-pic has a configurable cartesian coordinate system described by an origin position
<Xorigin » Yorigin> and two base vectors <Xgpase,Yapase> and <Xypese s Yypase> accessed by the usual
notation using parentheses:

(r,y) = < Xorigin +x X Xgpase +y X Xybase s
Yorigin + 2 X Yopase + Yy X bease >

This is explained in full when we show how to set the base in note 1.3d of §1.3.

Finally typesetting a connection will setup a “placement state” for referring to positions on the
connection that is accessed through a special ? position construction; this is also discussed in detail
in §1.3.

The Xy-pic state consists of all these parameters together. They are initialised to zero except for
Xibase = bease = 1lmm.

The edges are are available to the programmer as token lists; see §1.8.2 for details.

Procedure: \xy ... \endxy builds an object from an Xy-pic (pos) (decor) sequence as follows:
(L1114) \xy starts the \hbox to contain the Xy-picture, (11115) starts an inner box to be resized ap-
propriately later, sets \xy@ to just execute immediately, and makes a fresh scope for global internal
names, and (11117) initialises the Xy-pic state (setting the size to a ridiculously large negative value),
and finally passes control to the (pos) parser.

Some care is taken to ‘lift’ the diagram a bit to ‘vcenter’ it when in math mode, and \mathsurround
is set to zero to make changes into math mode safe.

1107 \message{pictures: \string\xy,}

1100 \xydef@\xy{\ifmmode\expandafter\xymath@\else\expandafter\xynomath@\fi}
1110 \xydef@\xymath@{\hbox\bgroup \dimen@=\the\fontdimen22\textfont\tw@ \xyinside@}
1111 \xydef@\xynomath@{\hbox\bgroup \dimen@=\z@ \xyinside@}

1113 \xydef@\xyinside®@{’,

1114 \saveXyStyle@ \aftergroup\xycheck@end

1115 \setboxz@h\bgroup

1116 \plainxy@

1117 \X@c=\z@ \Y@c=\zQ@ \czeroEdge®

1m1s - \X@p=\z@ \Y@p=\z@ \U@p=\z@ \D@p=\z@ \L@p=\z@ \ROp=\z@ \Edge@p={\zeroEdgel}/,
1119 \XOmin=\hsize \X@max=-\hsize \Y@min=\hsize \Y@max=-\hsize

120  \mathsurround=\zQ

1121 \expandafter\POS\everyxyQ@}

1123 \xydef@\czeroEdge@{\UCc=\z@ \DQ@c=\UQc \L@c=\UQc \R@c=\UQc \Edge@c={\zeroEdgel}}
1125 \xydefO\xyxyQ#1#2{#2}

1127 \xywarnifdefined\everyxy
1128 \expandafter\def\addEQ@\everyxy#1{\def\everyxy@e{#1}\ignorespaces}

1130 \xylet@\everyxyQ@=\empty
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When finished \endxy does a \relax to disable any parser still active and (1.1144) resets the size
of the generated box to zero if no (unhidden) objects were inserted, and (1.114s) defines a command to
end both the temporary and the ‘proper’ box and set its size correctly—this uses \edef to expand
the required dimensions used within the temporary box before leaving the two groups (namely the
temporary box and the ‘proper’ box).

1142 \xydef@\endxy{\if\inxy@\else\xyerror@{Unexpected \string\endxy}{}\fi
1143 \relax

1144 \dimen@=\Y@max \advance\dimen®@-\Y@min

1145 \ifdim\dimen@<\z@ \dimen@=\z@ \Y@min=\z@ \Y@max=\z@ \fi

1146 \dimen@=\X@max \advance\dimen@-\X@min

1147 \ifdim\dimen@<\z@ \dimen@=\z@ \XGmin=\z@ \X@max=\z@ \fi

1145 \edef\tmp@{\egroup

1149 \setboxz@h{\kern-\the\XO@min\boxz@}/,

1150 \ht\z@=\the\Y@max \dp\z@=-\the\YOmin \wdz@=\the\dimen®
1151 \noexpand\maybeunraise@ \raise\dimen®@\boxz@

1152 \noexpand\recoverXyStyle@ \egroup \noexpand\xy@end

1153 \UGc=\the\Y@max \D@c=-\the\YOmin \L@c=-\the\X@min \R@c=\the\X@max}\tmp@}

1155 \xydef@\maybeunraise@{\if\inxy@\else \dimen@ii=\dp\z@
1156 \ifdim\dimen@ii<\z@ \advance\dimen@\dimen®@ii \fi\fi}

If an \xy is not properly closed by an \endxy then the error message is produced. This happens
if (a) too many \xys or (b) too many \endxys or (c) if there is the correct number of each but the
grouping becomes unbalanced due to a misplaced } or \egroup.

1165 \xydef@\xycheck@end{\xyFN@\xycheckQ@end@}

1166 \xydef@\xycheck@end@{\ifx\next\xyQ@end\DNO\xyQend{}\else\DNO{\xyQ@end}\fi\next@}
1167 \xydef@\xyQ@end{%

1168 \xyerror@{An \string\xy\space environment is not closed correctly.l}%

1169 {I expected \string\endxy. You probably have an umatched {} grouping.l}}

It is possible to insert an ‘initial’ piece of (pos) (decor) at the start of every Xy-picture with the
declaration

\everyxy={ (text) }

This will act as if the (text) was typed literally right after each \xy command, parsing the actual
contents as if it follows this — thus it is recommended that (text) has the form (pos), such that users
can continue with (pos) (decor).

1.3 Positions

1195 \message{positions,}

A (pos)ition is a way of specifying locations as well as dropping objects at them and decorating
them—in fact any aspect of the Xy-pic state can be changed by a (pos) but most will just change the
coordinates and/or shape of c.

All possible positions are shown in figure 1.1 with explanatory notes below.

Exercise 1.1: Which of the positions 0, <Opt,0pt>, <Opt>, (0,0), and /0pt/ is different from the
others? (p-575)
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Syntax Action
(pos) —  ({coord) ¢ + (coord)
| (pos) + (coord) + (pos) + (coord)!-3a
| (pos) - (coord) + (pos) — (coord)!-3a
| (pos) ! (coord) + (pos) then skew!- 3b ¢ by (coord)
| (pos) . (coord) + (pos) but also covering!-3¢ (coord)
| (pos) , {(coord) < (pos) then ¢ «+ (coord)
| (pos) ; (coord) + (pos), swap p and ¢, ¢ < (coord)
| (pos) : (coord) « (pos), set basel-34, ¢ + (coord)
| (pos) :: (coord) + (pos), ybase < ¢ — origin, ¢ < (coord)
| (pos) * (object) « (pos), dropt 3t (object)
| (pos) ** (object) + (pos), connect!-38 using (object)
| (pos) 7 (place)  (pos), ¢ + (place)!-3h
| (pos) @ (stacking) + (pos), do (stacking)1-3°
| (pos) = (saving) « (pos), do (saving)1-3P
(coord) —» (vector) <pos> is (vector) with zero size
| (empty) | ¢ reuse last ¢ (do nothing)
P p
| x|y axis intersection!-3¥ with pe
| s(digit) | s{(number)}  stack!3° position (digit) or (number) below the top
| "(id)" restore what was saved!-3P as (id) earlier
| { (pos) (decor) } the ¢ resulting from interpreting the group!-3!
(vector) — O Z€ero
| < (dimen) , (dimen) > absolute
| < (dimen) > absolute with equal dimensions
| ( (factor) , (factor) ) in current base!-3d
| a ( (number) ) angle in current base!-3¢
| (corner) from reference point to (corner) of ¢
| (corner) ( (factor) ) The (corner) multiplied with (factor)
|/ (direction) (dimen) / vector (dimen) in (direction)!-3™
(cornery — LJ|R|D|U offset 131 to left, right, down, up side
| CL|CR|CD|CU|C offset 132 to center of side, true center
| LD |RD | LU | RU offset1-31 to actual left/down, ... corner
| E|P offset 131 to nearest /proportional edge point to p
| A vertical offset1-31 to math axis
<Opt,\fontdimen22\textfont2>
(place) — < (place) | > (place) shavel 32 (0) /(1) to edge of p/c, f + 0/1
| ( (factor) ) (place) f < (factor)
| (slide) pick placel-30 and apply (slide)
| I {(pos)} (slide) intercept!3) with line setup by (pos) and apply
(slide)
(slide) — / (dimen) / slide! 3! (dimen) further along connection
| (empty) no slide

Figure 1.1: (pos)itions.
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Parsing: First the \POS and \afterP0S (decor)ations, and similar \afterCOORD and \afterVECTORorEMPTY
ones. They handle parsing of (pos), (coord), and (vector); parsing of (corner) and (place) is presented
along with note 1.3n and 1.3h explaining them.

13711 \xydef@\POS{\afterP0S{}}

1373 \xydef@\afterP0S#1{Y%

1374 \DN@##1{\def\afterP0S@{\def\afterPOSQ{##1}#11}}/
1375 \expandafter\next@\expandafter{\afterP0SQ}/,

1376 \afterCOORD{\xyFN@\POS@}}

1378 \xylet@\afterP0S@=\empty

1380 \xydef@\afterCOORD#1{%

1381 \DNQ@##1{\def\afterCOORDO@{\def\afterCOORD@{##1}#1}}%

1382 \expandafter\next@\expandafter{\afterCOORDQ}/

1383 \afterVECTORorEMPTY{\xy@@\czeroEdge@ \afterCOORDG}{ \xyFN@\COORD@}}

1385 \xylet@\afterCOORDO=\empty

1387 \xydef@\afterVECTORorEMPTY#1#2{%

1388 \DN@##1{\def\afterVECTOR@{\def\afterVECTORG{##11}/
1380 \1fVECTORempty@\DN@{#2}\else\DNQ{#1}\fi \next@}1}}
1390 \expandafter\next@\expandafter{\afterVECTORQ}

13901 \xyFN@\VECTORQ}

1393 \xynew@{if }\ifVECTORempty®@
1304 \xylet@\afterVECTORG=\empty

The \afterVECTORorEMPTY command is special in that it takes two arguments: the ‘continuation’
if a (vector) was found and the continuation if (empty) was found (this is not applicable to the other
two since (empty) is a legal (coord) and thus also a legal (pos)).

Next we proceed with the actual parsing primitives: \COORD®@, \P0S@, and \VECTOR@. These are
bound to \xyCOORD®@, \xyP0S@, and \xyVECTORQ in order to be extendable, e.g., the matrix option
extends (coord) to support the [row, column] format by redefining \COORD@ to first test for this new
format and then call \xyCOORDG@.

The parsing commands above are set up such that they all first call the \VECTOR@ command.
(coord) and (pos) parsing then proceeds with calling the \COORD@ if there was no (vector). (pos)
parsing then calls \POS@ to continue the (pos) (in both cases).

First (vector)s:

1413 \xydef@\xyVECTOR@{Y,

1419 \ifx \space@\next \expandafter\DN@\space{\xyFN@\VECTORQ@}%gobble spaces
1420 \else \ifcat A\noexpand\next \let\next@=\VECTORQ@letter

1421 \else \let\next@=\VECTORQother \fi\fi \next@}

1423 \xylet@\VECTOR@=\xyVECTORQ@

All letters used for (vector)s are uppercase (corner)s except for a used for angles (where the main
code is in note 1.3e); this is also where we introduce the auxiliary \notrelaxorelse@ that takes two
control sequences and expands the first unless it is relax in which case it expands the second:

1433 \def\notrelaxorelse@#1#2{\ifx#1\relax \expandafter#2\else\expandafter#1\fi}

1435 \xydef@\VECTOR@letter{’
136 \1fx a\next \expandafter\VECTORQa \else \expandafter\CORNER@ \fi}

1435 \xydef@\VECTOR®@a a(#1){\xy@{a(#1)}{\vfromcartesianangle@{#1}1}/
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1439 \VECTORempty@false \afterVECTOR@}

1446

The (corner) trick is to do nothing when there is nothing and initialise both X and Y in all other
cases.

\xydef@\CORNER@{’

1427 \xy@{}{\A@=-.5\L@c \advance\A@.5\R@c \B@=-.5\D@c \advance\B@.5\UQc
\let\nextii@=\zeroit@}y,
\VECTORempty@true\CORNERQi}

151 \xydef@\zeroit@#1{#1=\z0}

1448

1449

1453 \xydef@\CORNERQi{Y%

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1482

1483

1484

1485

1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

\ifx D\next

\else\ifx U\next
\else\ifx A\next
\else\ifx L\next
\else\ifx R\next
\else\ifx C\next
\else\ifx E\next

\DN@
\DN@
\DN@
\DN@
\DN@
\DN@
\DN@

D{\xy@{D}{\Y@c=-\D@c \nextii@\X@c \B@=\Y@c}\CORNER@ii}%

U{\xy@{U}{\Y@c= \UGc \nextii@\X@c \B@=\Y@c}\CORNER@iil}},
A{\xy@{A}{\Y@c=\fontdimen22\textfont\tw@ \nextii@\X@c \B@=\YQc}\CORNER@ii
L{\xy@{L}{\X@c=-\L@c \nextii@\Y@c \A@=\X@c}\CORNER@iil}},

R{\xy@{R}{\X@c= \R@c \nextii@\Y@c \A@=\XQ@c}\CORNERQiil}%

C{\xy@{C}H{\X@c= \A@ \Y@c= \BO@}\CORNERQiil}%

E{\xye{EH7%

\A0@=\X@c \B@=\YQc \the\Edge@c\z@ \advance\XQ@c-\AQ@ \advance\YQc-\B@}}

\CORNER@iil}¥

\else\ifx P\next \DN@ P{\xy@{P}{%
\A@=\X@c \B@=\YQ@c \the\Edge@c\thr@@ \advance\X@c-\AQ@ \advance\YQc-\B@}/,

\CORNER@iil}¥
\else\ifx (\next

%)

\DN@ (##1) {\xy@{ (##1) }{\XCc=##1\X0c \YOc=##1\YOc}\afterVECTORQ}/,
\else \let\next@=\afterVECTORQ
\EFINFINFI\Fi\fi\fi\fi\fi\fi \next@}

1471 \xydef@\CORNERQ@ii{\xy@0{\let\nextii®=\eat@}},
172 \VECTORempty@false \xyFNG\CORNERQi}

\CORNER@i recognises the ((factor)) also; this does no harm as it was never called if the first
character was a (.

The remaining (vector) forms just set X and Y.

1481 \xydef @\VECTORQother{%

\addLTe\ifx \next

\addGTe{\addLT@\DNO##1}{\xye{<##1>}{\vfromabsolute@{##1}1}/
\VECTORempty@false\afterVECTOR@}%

\else\ifx (\next

%)

\DN@ ({\xyFN@\VECTOR@other@open}’,)

\else\ifx /\next

h/

\DN@/##1/{\xyQ@@ix@{{##1}1}
\xy@{/##1/}{\expandafter\vfromslide@\the\toks9 }%
\VECTORempty@false\afterVECTORQ}

\else\ifx O\next

\DN@ O0{\xy@{0}{\X@c=\z@ \YQc=\z@}\VECTORempty@false\afterVECTORQ}Y

\else

\DN@{\VECTORempty@true\afterVECTORQ}Y
\fi\fi\fi\fi \next@}

Hack: escape out in case of the special (* introducer...picked up by the (coord) parser, then.
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1502 \xydef @\VECTORQotherQopend{7

1503 \1fx *\next \DN@{\VECTORempty@true \xyFN@\afterVECTOR®Q(}%)

1504 \else

1505 \DN@##1) {\xy@{ (##1) }{\vfromcartesian@{##1}}\VECTORempty@false\afterVECTORQ},
1506 \fi \next@}

Next (coord)inates that are not (vector)s

1512 \xydef@\xyCOORD@{Y%

1513 \ifx \space@\next \expandafter\DN@\space{\xyFN@\COORD@}’gobble spaces
1514 \else \ifcat A\noexpand\next \let\next@=\xyCOORD@letter

1515 \else \let\next@=\xyCOORD@other \fi\fi \next@}

1517 \xylet@\COORD@=\xyCOORD@

1519 \xydef@\xyCOORD@letter{’,

1520 \ifx c\next

1521 \DN@ c{\xy@{c}{}\afterCOORDQ}’

1522 \else\ifx p\next

1523  \DN@ p{\xy@{p}\cfromp@ \afterCOORDQ}’

1524 \else\ifx x\next

1525 \DN@ x{\xy@{x}{\R@c=\X@xbase \UQc=\Y@xbase \intersect@}\afterCOORDQ}/,
1526 \else\ifx y\next

1527 \DN@ y{\xy@{y}{\R@c=\X@ybase \U@c=\Y@ybase \intersect@}\afterCOORDC}
1528 \else\ifx s\next

1520 \DN@ s##1{\xye@{s{##1}}{\cfroms@{##1}}\afterCOORDA}%

1530 \else \let\next@=\afterCOORD@ \fi\fi\fi\fi\fi \next@}

1532 \xydef@\xyCOORD@other{%

1533 \ifx "\next %"

1531 \DN@"##1"{\xye{"##1"}{\cfromid@{##1}}\afterCOORDA}%

1535 \else\ifx \bgroup\next

1536 \DNO##1{\xyo{{##1}}{\enter@{\pfromthep@\basefromthebase@}}%

1537 \silencexy@ \POS##1\relax \unsilencexy@ \xy@@\leave@ \afterCOORD@}
1538 \else\ifx (\next %)

1530 \DN@({\xyFN@\xyCOORD@other@open}%)

1540 \else \let\next@=\afterCOORD@ \fi\fi\fi \next@}

1542 \xynew@{if}\ifsilentxy®@

1544 \xydef@\silencexy@{’

1545 \ifsilentxy@ \nter@{}/

1546 \else \nter@{\silentxy@false \let\xy@=\unsilent@@xy@}

1547 \silentxy@true \let\unsilent@@xy@=\xy@ \def\xyQ@##1##2{\unsilent@Oxy@{}{##2}}%
1548 \fi}

1550 \xydef@\unsilencexy@{\leave@}

1552 \xydef@\xyCOORD@other@open{%

1553 \ifx *\next

1554 \DN@x*##1x) {\xy@{ (*}{\enter@{\pfromthep@\basefromthebase@}}%
1555 \POS##1\relax \xy@{*)}\leave@ \afterCOORD@}}

1556 \else \DN@{\xyFN@\afterCOORD®(}%)

1557 \fi \next@}

Finally (pos) parsing after (coord) (possibly (vector)) is interpreted:
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1564 \xydef@\xyP0Se{%

1565 \1fx \space@\next \expandafter\DN@\space{\xyFNO@\P0S@}/gobble spaces
1566 \else\addPLUS@\ifx \next

1567 \addPLUS@\DN@{\xy@+{\enter@\cplusthec@}’

1568 \afterCOORD{\xy@@\leave® \xyFN@\P0OS@}}

1569 \else\addDASHO\ifx \next

1570 \addDASH@\DN@{\xy@-{\enter@\cplusthec®@},

1571 \afterCOORD{\xy@@{\X@c=-\X@c \Y@c=-\Y@c\leave@}\xyFN@\POS®@}}%
1572 \else\ifx !\next

1573 \DN@ !{\xy@!{\enter@\cskewthec@}\afterCOORD{\xy@@\leave@ \xyFNO\POSQ}}/
1574 \else\addDOT@\ifx \next

1575 \addDOT@\DN@{\xy@.{\enter@\cmergethec@}

1576 \afterCOORD{\xy@@\leave@ \xyFN@\POS®@}1}%

1577 \else\ifx ,\next

1578 \DN@ ,{\xy@,{\comma@@}\afterCOORD{\xyFN@\POS@}}%

1579 \else\ifx ;\next

550 \DN@ ;{\xy@;{\swap@}\afterCOORD{\xyFNO\POSQ}}%

1581 \else\ifx :\next

1582 \DN@ :{\xyFN@\P0S@colon},

1583 \else\addEQ@\ifx \next

1584 \addEQ@\DN@{\xyFN@\saveid@}},

1585 \else\ifx *\next

186 \DN@ *{\xyFNO@\P0OS@starl}y,

1587 \else \ifx 7\next

1ss  \DN@?{\xy@7{}\afterPLACE{\xyFN@\P0OS@}}%

1589 \else \addAT@\ifx \next

1500  \addAT@\DN@{\xyFN@\STACKQ}7%

1501 \else

1592 \let\next@=\afterP0SQ

1593 \EINFINFINFIN£IN£INFIN£INFi\fi\fi\fi \next@}

1595 \xylet@\comma@@=\relax
1597 \xylet@\P0S@=\xyP0S@

\comma@@ is a hook used to change the operation of ,, e.g., when reading a stack setup where it
means ‘push’.

The final functions serve only to distinguish between the single character :/* and dual character
: 1 /** operators:

1607 \xydef@\POS@colon{\DNii@{\afterCOORD{\xyFN@\POSQ}}%

1608 \ifx :\next \xy@{::}{\setbase@0\X@c\YQc}\DNG@:{\nextii@}},

1600 \else \xy@:{\setbase@\X@p\YO@p\X@c\YQc}\let\next@=\nextii@ \fi
1610 \next@}

1612 \xydef@\P0OS@star{’

1613 \ifx *\next

1614 \DNO@*##1##{\nextii@{##1}}%

1615 \DNii@##1##2{\xyC0ixQ{{##1}{##2}}V,

1616 \xy@{**##1{##2}}{\expandafter\connect@\the\toks9 }\xyFN@\P0S@}’
1617 \else

1615 \DNO##1##{\nextii@{##1}}),

1619 \DNii@##1##2{\xy@oix@{{##1}{##2}}/,
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1620 \xyQ@{*##1{##2}}{\expandafter\drop@\the\toks9 }\xyFN@\POSQ}/
1621 \fi
1622 \next@}

Simple actions: Next follow the simplest actions; the complicated ones are explained along with
their notes below.

1633 \xydefO@\cfromp@{\X@c=\X@p \Y@c=\Y@p \UQc=\U@p \D@c=\D@p \LO@c=\L@p \RQ@c=\R@p
1634 \Edge@c=\expandafter{\the\Edge@pl}}

1636 \xydef@\pfromc@{\X0p=\X@c \Y@p=\Y@c \U@p=\UQc \D@p=\D@c \L@p=\L@c \R@p=\RQOc
1637 \Edge@p=\expandafter{\the\Edge@c}}

1639 \xydef@\swapdimen@#1#2{\dimen@=#1\relax #1=#2\relax #2=\dimen@}
1641 \xynew@{toks}\swaptoks0Q

1643 \xydef@\swap@{\swapdimen@\X@c\X@p \swapdimen@\YQc\YQp
1644 \swapdimen@\UQc\UQp\swapdimen@\DA@c\D@p \swapdimen@\LOc\L@p\swapdimen@\RQ@c\RQAp
1645 \swaptoksQ@@=\EdgeQc \EdgeQc=\Edge@p \Edge@p=\swaptoks@Q@}

Next the parsing of coordinate pairs in <>:
1651 \xydef@\vfromabsolute@#1{\vfromabsolute@0#1,0}

1653 \xydef@\vfromabsolute@0#1 ,#20{\X0c=#1\relax
1654 \DNO{#2}\ifx\next@\empty \Y@c=\XQc

1655 \else \DNO##1,{\YOc=##1}\next@#2\relax \fi
1656 % \advance\X@c 1sp \advance\Y@c 1sp %HACK

1657 }

The next group of commands are used to store on the control stack with the \enter@ command,
so they expand to something useful:

1664 \xydef@\cfromthec@{\X@c=\the\X@c \Y@c=\the\YQc
1665 \UQ@c=\the\U@c \D@c=\the\D@c \LOc=\the\L@c \RQc=\the\R@c
1666 \Edge@c={\expandafter\noexpand\the\EdgeQcl}}

1668 \xydef@\cfromthep@{\X@c=\the\X@p \Y@c=\the\Y@p
1660 \UQc=\the\UCp \D@c=\the\D@p \LO@c=\the\LOp \R@c=\the\RQp
1670 \Edge@c={\expandafter\noexpand\the\Edge@pl}}

1672 \xydef@\pfromthep@{\X@p=\the\Xep \Y@p=\the\YCp
1673 \UOp=\the\U@p \D@p=\the\D@p \LO@p=\the\LOp \R@p=\the\R@p
1674 \Edge@p={\expandafter\noexpand\the\Edge@p}}

1676 \xydef@\pfromthec@{\X@p=\the\X@c \Y@p=\the\Y@c
1677 \U@p=\the\U@c \DOp=\the\D@c \L@p=\the\LOc \R@p=\the\RGc
167s  \Edge@p={\expandafter\noexpand\the\Edge@c}}

Notes

1.3a. When doing arithmetic with + and - then the resulting current object inherits the size of the
(coord), i.e., the right argument—this will be zero if the (coord) is a (vector).

Exercise 1.2: How do you set ¢ to an object the same size as the saved object "ob" but moved
<X,Y>? (p-575)
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1608 \xydef@\cplusthec@{\advance\X@c\the\X@c \advance\Y@c\the\YQc}

1.3b. Skewing using ! just means that the reference point of ¢ is moved with as little change to the
shape of the object as possible, i.e., the edge of ¢ will remain in the same location except that it
will grow larger to avoid moving the reference point outside c.

Exercise 1.3: What does the (pos) ... !R-L do? (p.575) Bug: The result of ! is always a
rectangle currently.

Procedure: ! moves the center of ¢ by a temporarily read ¢’ and then readjusts the extents:
D, = Y +4+Y.—min(Y - D Y'+Y,) = max(Y.+ D’,0)
U = max(Y+U Y +Y,)— (Y’ +Y.) = max(U —-Y,0)
Yo = Y +Y.
L. = X' +X,—min(X' - L' X"+ X,) = max(X.+ L,0)
R, = max(X'+ R, X'+X.)— (X'+X.,) = max(R —X,,0)
X, X'+ X,

1721 \xydef@\cskewthec@{y
1742 \noexpand\cskew@{\the\Y@c}{\the\X@c}{\the\Dec}{\the\UCc}{\the\Lec}{\the\RCc}}

1744 \xydef@\cskew@# 1#2#3#4#5#6{%

1745 \D@c=#3\advance\D@c \Y@c \ifdim\D@c<\z@ \D@c=\z@ \fi
1746 \UQ@c=#4\advance\UQ@c-\Y@c \ifdim\U@c<\z@ \UGc=\z@ \fi
1747 \advance\Y@c#1%

1748 \L@c=#5\advance\L@c \X@c \ifdim\L@c<\z@ \L@c=\z@ \fi
1749 \R@c=#6\advance\R@c-\X0c \ifdim\R@c<\z@ \R@c=\z@ \fi
1750 \advance\X@c#27,

1751 \Edge@c={\rectangleEdge}}

1.3c. A (pos) covers another if it is a rectangle with size sufficiently large that the other is “under-
neath”. The . operation “extends” a (pos) to cover an additional one—the reference point of ¢ is
not moved but the shape is changed to a rectangle such that the entire p object is covered.

Bug: non-rectangular objects are first “translated” into a rectangle by using a diagonal through
the object as the diagonal of the rectangle.

Procedure: . takes a temporary object ¢’ and adjusts the extents of ¢ such that it is covered.
L. = X' —min(X'— L., X —L) = max(L,A+ L)
R, = max(X'+ R, X+ R)— X" = max(R.,,—A+ R)
D, = Y —-min(Y -D.,Y —-D) = max(D.,B+ D)
U = max(Y+U,Y+U)-Y' = max(U,—B+U)

with <A, B> = <X’'—X,Y’—Y>. First method 2 of the object is used to convert it into a rectangle.

1786 \xydef@\cmergethec@{%
1787 \noexpand\cmerge@{\the\Y@c}{\the\X@c}{\the\D@c}{\the\UQc}{\the\LAc}{\the\RQc}}

1789 \xydef@\cmerge@#1#2#3#4#5#6{\the\Edgec4/,
1790 \A@=#2\advance\A@-\X@c \B@=#1\advance\B@-\Y@c
1791 \dimen@=#5\advance\L@c \AQ@ \ifdim\L@c<\dimen@® \LOc=\dimen@ \fi
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1792 \dimen@=#6\advance\RQc-\A@ \ifdim\R@c<\dimen@ \R@c=\dimen®@ \fi
1793 \dimen@=#3\advance\D@c \B@ \ifdim\D@c<\dimen@ \D@c=\dimen@ \fi
17904 \dimen@=#4\advance\UQc-\B@ \ifdim\U@c<\dimen@ \U@c=\dimen®@ \fi
1795 \advance\X@c\A@ \advance\Y@c\B@}

1.3d. The operations : and :: set the base used for (coord)inates having the form (x,y). The :
operation will set <Xorigin» Yorigin> 10 D, <Xgpase» Yabase> to ¢ — origin, and <X ypase » Yybase> tO
<—Yibase s Xabase> (this ensures that it is a usual square coordinate system). The :: operation
may then be used afterwards to make nonsqare bases by just setting ybase to ¢ — origin. Here are
two examples: firstly 0;<1cm,Ocm>: sets the coordinate system

ybase x (1,1)

. zbase
origin
while <1cm, .5cm>;<2cm,1.5cm>:<1lcm,lcm>:: defines
ybase X (1,1)
before v zbase
T \be
AN
origin

o

where in each case the o is at 0, the base vectors have been drawn and the x is at (1,1).

When working with cartesian coordinates these three special (factor)s are particularly useful:

\halfroottwo 0.70710678 ~ %ﬁ
\partroottwo  0.29289322 ~ 1 — %ﬂ
\halfrootthree 0.86602540 ~ %\/ﬁ

More can be defined using \def (or \newcommand in I4TEX).

1853 \xydef@\halfroottwo{.70710678}
1854 \xydef@\partroottwoq{.29289322}
1855 \xydef@\halfrootthree{.8660254}

Procedure: The code chosen by the parsing is very simple; the only tricky bit is to ensure that
\basefromthebase@ always expands to set the current base.

1367 \xydef@\vfromcartesian@#1{\vfromcartesian@@#10}

1369 \xydef@\vfromcartesian@@#1,#20{%
1870 \X@c=\X@origin \advance\X@c#1\X0xbase \advance\X@c#2\XQybase
1571 \YQ@c=\YQ@origin \advance\YQ@c#1\YOxbase \advance\Y@c#2\Y@ybase}

1873 \xydef@\setbaseQ#1#2#3#4{/,

1872 \XQ@origin=#1\relax \YQ@origin=#2\relax

1875 \XO@xbase=#3\relax \advance\X@xbase-\XQorigin
1876 \YO@xbase=#4\relax \advance\Y@xbase-\YQ@origin
1877 \XQ@ybase=-\Y@xbase \YQ@ybase=\X@xbase}

1879 \xydef@\setbase@Q#1#2{}
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Vectors for angles in [0° : 45°]: contains all angles required to typeset fractions up to {5 x 2, 1—16 X 27,
and i x 21 exactly, and two extra low ones to ensure that all gaps are less than 5° and the precision

of all sine/cosines better than TIOO'
a (cos a, sin ) fractions of 27 flipped fractions of 27
0 (1,0) g NN E AN
4.090909 | (.99677570, .08023846) - -
6 (.99452190, .10452846) - -
8.181818 | (.98982144, .14231484) 2 2
10 (.98480775, .17364818) z 2
12.857143 | (.97492791, .22252093) 2 5
15 (.96592583, .25881905) %
16.363636 | (.95949297, .28173256) & 2
18 (.95105652, .30901699) %555 3.5
20 (.93969262, .34202014) s 3
22.5 (.92387953, .38268343) %
24.545455 | (.90963200, .41541501) = 2z
25.714286 | (.90096887, .43388374) 2 3
30 (86602540, .5) 3126016 T2 | 631261 001 12
32.727273 | (.84125353, .54064082) & 30
36 (.80901699, .58778525) 2= 2 45
38.571429 | (.78183148, .62348980) s i
40 (.76604444, .64278761) : 8
40.909091 | (.75574957, .65486073) L =
45 (.70710678, .70710678) 53,2, -

Figure 1.2: Computing angle vectors

1380 \X@ybase=#1\relax \advance\X@ybase-\XQorigin

1881

\Y@ybase=#2\relax \advance\YQ@ybase-\YQ@origin}

1883 \xydef@\basefromthebase@{\XCorigin=\the\XQorigin \YQ@origin=\the\YQorigin

1884

1885

\X@xbase=\the\X0@xbase \YO@xbase=\the\Y0@xbase
\X@ybase=\the\XQybase \Y@ybase=\the\YQybase}

1.3e. An angle o in Xy-pic is the same as the coordinate pair ( cos a, sin ) where a must be an integer
interpreted as a number of degrees. Thus the (vector) a(0) is the same as (1,0) and a(90) as
(0,1), etc.

The translation involves several steps: (1.1960) Normalise the argument to be within [0° : 360°[.
(11963) Flip angle around z-axis and then y-axis to ensure it is in the first quadrant, i.e., within
[0° : 90°[. (r196s) Flip around diagonal to ensure angle within [0° : 45°[. (i1971) Find values
¢ < a < 9 from the table in figure 1.2 (using recursive table lookup — at most 3 tests needed).
(1.2028) build vector (z,y) interpolated between the sin/cos values for ¢ and 1 using the formula

—¢

Y—¢

(cos ¢ + k(costp — cos @), sin¢ + k(siny —sing)) , where k =

(1.2039) build the chosen vector.
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1950 \xydef@\vfromcartesianangle@#1{\enter@\basefromthebase@ \RQ=#1\p@

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

\B@=360\p@
\loop@ \ifdim\R@<\z@ \advance\R@\B@ \repeat®
\loop@ \ifdim\R@>\B@ \advance\R@-\B@ \repeat@
\ifdim\R@<.5\B@\else \RO=-\R@ \advance\RQ@\BQ
\X@ybase=-\X@ybase \Y@ybase=-\Y@ybase \fi
\B@=180\p@
\ifdim\R@<.5\B@\else \R@=-\R@ \advance\RQ\B@
\X@xbase=-\X0xbase \Y@xbase=-\Y@xbase \fi
\B@=90\p@
\ifdim\R@<.5\B@ \let\nextiii@=\1literalQ@
\else \RO@=-\RQ@ \advance\RQ\B@ \def\nextiii@##1,##20{##2,##10}\fi
\dimen@=\z@ \DN@{1,00}%
\dimen@ii=45\p@ \DNii@{.70710678,.707106780}}
\chooseangleinterval@
{\chooseangleinterval®@
{\chooseangleinterval@®
{\chooseangleinterval@
{\chooseangleinterval@
{}%
{4.090909}{.99677570, .08023846Q@1}7%
{33%
{63{.99452190, . 104528460},
{\chooseangleinterval@®
{3%
{8.181818}{.98982144, .14231484@},
{333
{10}{.98480775, . 173648180}/,
{\chooseangleinterval@
{}%
{12.857143}{.97492791, .22252093@},
{333%
{15}3{.96592583, .25881905@},
{\chooseangleinterval®
{\chooseangleinterval@®
{3%
{16.3636363}{.95949297, .281732560},
{33%
{18}{.95105652, .30901699@}7,
{\chooseangleinterval@
{}%
{203}{.93969262, . 342020140},
{3333%
{22.53}{.92387953, .382683430}%
{\chooseangleinterval®
{\chooseangleinterval@
{\chooseangleinterval@
{}%
{24.5454553}{.90963200, . 415415010}
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2008 {}}%

2009 {25.714286}{.90096887, . 433883740}
2010 {}}%

2011 {30}{.86602540, .50}%

2012 {\chooseangleinterval®

2013 {\chooseangleinterval@®

2014 {}%

2015 {32.727273}{.84125353, . 540640820},
2016 {3}%

2017 {36}{.80901699, .587785250}%

2018 {\chooseangleinterval@

2019 {\chooseangleinterval®@

2020 {}%

2021 {38.571429}{.78183148, . 623489800},

2022 {3
2023 {40.909091}{.75574957, .65486073@},

2024 {\chooseangleinterval@
2025 {3%
2026 {40}{.76604444, .6427876101}%

2027 {333}3}%

202s  \A@=\RQ@ \advance\A@-\dimen@

2020 \1fdim\ifdim\A@<\z@-\fi\A@<.01\p@ \edef\next@{\expandafter\nextiii@\next@}’
2030 \else \B@=\dimen®@ii \advance\B@-\R@

2031 \ifdim\A@<\B@ \dimen@=\toradians@\AQ

2032 \edef\next@{\next@ \expandafter\removePT@\the\dimen®@ @},
2033 \else \dimen@=-\toradians@\B@

2034 \edef\next@{\nextii@ \expandafter\removePT@\the\dimen@ @}7
2035 \fi

2036  \expandafter\interpolatepoint@\next@

2037 \edef\next@{\expandafter\nextiii@\next®@}},

2038 \fi

2030 \expandafter\vfromcartesian@@\next®

2020 \leave@}

2042 \xydef@\chooseangleinterval@#1#2#3#4{/,

203 \BO=#2\p@ \def\next{#3}%

2044 \ifdim\R@<\B@ \dimen@ii=\B@ \let\nextii®@=\next #1%

2045 \else \dimen@=\B@ \let\next@=\next \ifdim\BO<\RQ@ #4\fi\fi}

2047 \xydef@\interpolateinterval@#1,#20#3,#40{/,

208 \AQ@=#1\p@ \dimen@=#3\p@ \advance\dimen@-\A@ \advance\A@\next\dimen@

2049 \B@=#2\p@ \dimen@=#4\p@ \advance\dimen@-\B@ \advance\B@\next\dimen®

2050 \edef\next@{\expandafter\removePT@\the\AQ, \expandafter\removePT@\the\BG @}}

2052 \xydef@\toradians@{0.01745329%}

2054 \xydef@\interpolatepoint@#1,#20#30{/

2055 \A@=#1\p@ \dimen@ii=#3\A@ \dimen@ii=-.5\dimen@ii \advance\A@#3\dimen@ii

2056  \dimen@=-#2\p@ \advance\A@#3\dimen@

2057 \B@=#2\p@ \dimen@ii=#3\B@ \dimen@ii=-.5\dimen@ii \advance\B@#3\dimen®@ii

2058 \dimen@=#1\p@ \advance\B@#3\dimen®

2050 \edef\next@{\expandafter\removePT@\the\AQ, \expandafter\removePT@\the\BC @}}
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Figure 1.3 shows all directions.
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Figure 1.3: All directions.

1.3f. To drop an (object) at ¢ with * means to actually physically typeset it in the picture with
reference position at c—how this is done depends on the (object) in question and is described in
detail in §1.4. The intuition with a drop is that it typesets something at <X.,Y.> and sets the

edge of ¢ accordingly.

Procedure:

(1.2108) sets up the direction to allow for directionals and builds the requested (object)

in the (global) \lastobjectbox@ box, (12110) adjust the picture size unless it is a hidden object,
setting \dimen@ = X. — L., and (1.2116) drop the object in the picture at the right point by setting
box0 and using the \Drop@®@ method.

2108 \xydef@\drop@#1#2{
2109
2110
2111 \dimen@=\YG@c
\dimen@=\Y@c
\dimen@=\X@c
\dimen@=\X@c
\fi
\ifInvisible@\else

2112

2113

2114

2115

2116

2117

2118

\global\setbox\lastobjectbox@=\object#1{#2}/,
\ifHidden@ \dimen@=\X@c \advance\dimen@-\L@c \else
\advance\dimen@ \UQc
\advance\dimen@-\D@c
\advance\dimen@ \R@c
\advance\dimen@-\L@c

\ifdim\Y@max<\dimen@ \Y@max=\dimen@ \fi
\ifdim\dimen@<\Y@min \Y@min=\dimen®@ \fi
\ifdim\X@max<\dimen®@ \X@max=\dimen@ \fi
\ifdim\dimen@<\X@min \X@min=\dimen®@ \fi

\setboxz@h{\kern\dimen@ \raise\Y@c\box\lastobjectbox@}%
\ht\z@=\z@ \dp\z@=\z@ \wd\z@=\z@ {\Drop@@}\fi}

Note: All typesetting into a picture should use or emulate \drop@!
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1.3g. The connect operation ** will first compute a number of internal parameters describing the
direction from p to ¢ and then typesets a connection filled with copies of the (object) as illustrated
in §1.2.3. The exact details of the connection depend on the actual (object) and are described in
general in §1.4. The intuition with a connection is that it typesets something connecting p and ¢
and sets the ? (pos) operator up accordingly.

Procedure: Set up the direction to allow for directional objects, then save ¢, build the (object) in
\lastobjectbox@, restore ¢, and perform the \Connect@®@ method to connect using \lastobjectbox@.

2144 \xydef@\connect@#1#2{\setupDirection@ \enter@{\cfromthec®@}%
2145 \global\setbox\lastobjectbox@=\object#1{#2}\1leave®
2146 \Connect@@}

2148 \xydef@\preconnect@#1#2{\setupDirection@ \enter@{\cfromthec@}y
2149 \global\setbox\lastobjectbox@=\object#1{#2}\1leave@ \connectStore@
2150 \ifInvisible@ \Connect@@ \else \Invisible@true\Connect@@\Invisible@false \fi}

The \preconnect command is for internal use by arrow ... it makes use of the following;:

2157 \xynew@{box}\connectobjectbox@

2158 \xylet@\connectDrop@@=\empty

2159 \xylet@\connectpreXY@style@=\empty
2160 \xylet@\connectpostXY@style@=\empty

2162 \xylet@\connectRest@0=\empty

2164 \xydef@\connectStored{’,

2165 \global\setbox\connectobjectbox@@=\copy\lastobjectbox®@

2166 \let\connectDrop@@=\Drop@@

2167 \let\connectpreXY@style@ =\preXY@style®

2168 \let\connectpostXY@style@=\postXY@style@

2160 \xdef\connectRest@e{Y

2170 \def\noexpand\Upness@{\Upness@}/,

2171 \def\noexpand\Leftness@{\Leftness@}/,

2172 \ifInvisible@ \noexpand\Invisible@true \else \noexpand\Invisible@false \fi
2173 \1fHidden®@ \noexpand\Hidden®@true \else \noexpand\Hidden@false \fil}}

2175 \xydef@\connectRestore@{%

2176 \ifvbox\connectobjectbox@@

2177 \setbox\lastobjectbox@=\copy\voidb@x

2173 \else

2179 \global\setbox\lastobjectbox@=\copy\connectobjectbox@@
2150 \fi

2181 \1let\Drop@@=\connectDrop@Q

212 \globall\let\preXY@style@ =\connectpreXY@style®

2183 \globalllet\postXY@style@=\connectpostXYQstyle®

2184 \connectRest@Q}

See note ‘define (shape)’ for the use of \preXY@style@ and \postXY@style@ to apply special
(style)s, specified via (object-modifier)s; being saved here by \connectStore@ as \connectpreXY@style@
and \connectpostXY@style®@ to be reset by \connectRestore@.

1.3h. Using 7 will “pick a place” along the most recent connection typeset with **. What exactly
this means is determined by the object that was used for the connection and by the modifiers
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Figure 1.4: Example (place)s

described in general terms here.

The “shave” modifiers in a (place), < and >, change the default (factor), f, and how it is used, by
‘moving’ the positions that correspond to (0) and (1) (respectively): These are initially set equal
to p and ¢, but shaving will move them to the point on the edge of p and ¢ where the connection
“leaves/enters” them, and change the default f as indicated. When one end has already been
shaved thus then subsequent shaves will correspond to sliding the appropriate position(s) a TEX
\jot (usually equal to 3pt) further towards the other end of the connection (and past it). Finally
the pick action will pick the position located the fraction f of the way from (0) to (1) where
f =0.5if it was not set (by <, >, or explicitly).

All this is probably best illustrated with some examples: each ® in figure 1.4 is typeset by a
sequence of the form p; ¢ **@{.} ?(place) *{\oplus} where we indicate the ?(place) in each case.
(We also give examples of (slide)s.)

Procedure: The code for parsing (place) is the following. To get first <> to move to edge and
the remaining to move a \jot we have both initial and continuing versions for each, the idea being
that the second and following go to the edge of a small temporary object with radius \jot.

Note: This parser tests the new parsing principle that \xy@ should always be called as \xy@{
source Y target }!

\xydef@\afterPLACE#1{/,

\DN@##1{\def\afterPLACE@{\xyQ@@\leave@ \def\afterPLACEQ{##1}#13}}/
\expandafter\next@\expandafter{\afterPLACEG},
\def\PLACEf@{{.5}}%

\xy@@{\enter@{\pfromthep@}y

\Creset@@ \def\PLACEf@{{.5}}%

\let\PLACEedgep@@=\PLACEedgep@ \let\PLACEedgec@0=\PLACEedgec@}/,
\xyFN@\PLACEQ}

\xydef@\PLACEf@{}

\xydef@\PLACEedgep@@{}
\xydef@\PLACEedgec@@{}

\xydef@\PLACEedgep@{\Cshavep@@ \def\PLACEedgep@@{\Cslidep@@\jotl}}
\xydef@\PLACEedgec@{\Cshavec@@ \def\PLACEedgec@@{\Cslidec@@{-\jotl}}}
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2205 \xylet@\afterPLACEQ@=\empty

2297 \Xydef@\PLACE@{%

2208 \1fx \space@\next \expandafter\DN@\space{\xyFN@\PLACE@}},gobble spaces
2200 \else\addLT@\ifx \next

2300 \addLT@\DNO{\addLTO\xy@{\def \PLACEf0{{0}}\PLACEedgep@@}\xyFNO\PLACEQ}Y,
2301 \else\addGT@\ifx \next

2302 \addGT@\DN@{\addGT@\xy@{\def\PLACEf@{{1}}\PLACEedgec@@}\xyFN@\PLACER}/,
2303 \else\ifx (\next %)

2304 \DNQ@(##1) {\def\PLACEf@{{##1}}\xy@{ (##1) }{\def \PLACEf@{{##1}}}\xyFN@\PLACE®Q}/,
2305 \else\ifx !\next

2306 \DN@!{\xyFN@\PLACE@interceptl}’

2307 \else

230 \DN@{\xy@@{\expandafter\Calong@Q@\PLACEfQ@ \czeroEdge@}\PLACEQQ}Y

2300 \fi\fi\fi\fi\fi \next@}

2311 \xydef@\PLACE@intercept{%

2312 \ifx \space@\next \expandafter\DN@\space{\xyFNO@\PLACE@interceptl}/gobble spaces
2313 \else\ifx \bgroup\next

2314 \DNO##1{\xy@{! {##1}}{}\PLACE@intercept@{##1}1}/

2315 \else\ifx (\next %)

2316 \DNQ@(x##1x) {\xy@{! (x##1x) }{}\PLACE@intercept@{##1}1}/

2317 \else \DN@{\xyerror@{{<pos>} expected after ! in <place>}{}1}%

2318 \fi\fi\fi \next@}

2320 \xydef@\PLACE@intercept@#1{’,

2321 \xy@@{\enter@{\pfromthep@\basefromthebase@}\begingroup}y

2322 \xyQ@Qix@{#1}\xy@@{\plainxy@ \expandafter\POS\the\toks9\relax
2323 \edef\next@{\endgroup

2324 \X@c =\the\X@c \YO@c=\the\YQ@c \X@p=\the\XOp \Y@p=\the\Y@p}J
2325 \next@ \Cintercept@@ \leave@}%

2326 \PLACE@Q}

2328 \Xydef@\PLACE@@{%

2320 \ifx \space@\next \expandafter\DN@\space{\xyFN@\PLACE@Q}/gobble spaces
2330 \else\ifx /\next \DN@/##1/{\xy@{/##1/}{\Cslidec@o{##1}}\afterPLACEQ}/
2331 \else \let\next@=\afterPLACEQ

2332 \fi\fi \next@}

1.3i. A (slide) will move the position a dimension further along the connection at the picked position.
For straight connections (the only ones kernel Xy-pic provides) this is the same as adding a vector
in the tangent direction, i.e., ?.../A/ is the same as 7...+/A/.

1.3j. This special (place) finds the point where the last connection intercepts with the line from p to
c as setup by the (pos), thus usually this will have the form !{(coord); (coord)}*, for example,
Bug: Only works for straight arrows at present.

\xy <lcm,Ocm>:
(0,0) *=0{+}="+" ;
(2,1)*=0{\times}="*" *x@{.} ,
(1,00x+{A} ; (2,2)x+{B} **x@{-}
?r{"+";"x"} *{\bullet}

4The braces can be replaced by (x...%) once, i.e., there can be no other braces nested inside it.
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\endxy

will typeset

+ A

1.3k. The positions denoted by the azis intersection (coord)inates x and y are the points where the

2454

2455

2456

2457

line through p and c intersects with each axis. The following figure illustrates this:

ybase zbase .-;°X

\/ cc
origin . op

y

Exercise 1.4: Given predefined points A, B, C, and D (stored as objects "A", "B", "C", and
"D"), write a (coord) specification that will return the point where the lines AB and CD cross
(the point marked with a large circle here):

(p.575)

Procedure: We solve the fo