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Abstract

A macro isprovided for typesetting crosswordsvia (plain) TEX, or any TeX, which allows\ hal i gn
use. The specification of the crossword information can be done in the WY SIWY G way,! and does

not require\ hal i gn markup, just the data.
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1 Introduction

Thiswork emerged from my work ontablesand FIFO—
First In First Out.?

Hamilton Kelley (1990) published sophisticated IATEX
macros for ‘drawing’ crosswords.

Although not a crossworder myself, it comes to mind
that typesetting crosswords comes down to

o specification of the puzzle and the solution

¢ providing the clues

o typesettingit all.

It isnot difficult to use\ hal i gn. The difficulty isto
keepit simpleand flexible, to adopt simple conventions,
and to allow natural input.

2 Examples

First the puzzle, next the clues and finally the solution
to the puzzle are given as examples of use.

2.1 Puzzle

isobtained via

\input crwtex

What You See Is What You Get

\ bdat a%

P*On

DEk*

*n*S

Edi t

\ edat a\ mar kup\ dat a

$$\ puzzl et rue\ cr wh dat a$$

Conventionsfor \ bdat a (data ) \ edat a®
o cell descriptions have to be given per line
e * denotes crossed out cell
o capitals denote marked open cells (with reference
numbersto the clues), and | etters of the solution
o lower case letters, denote empty cells, and letters of
the solution.

I chose to provide the crossword information via the
above given conventions, because it is natural and can
be prepared independently. | refrained from the inter-
active provision of theinformationwithin TEX, because
| don’t know how to correct typoseasily in that way.

\ mar kup\ dat a insertsthe mark up necessary for the
expansion of \ cr w, viaredefinition of \ dat a.

\ puzzl et rue\ cr W\ dat a typesets the puzzle.

2.2 Clues

Is there a problem? Just columns of text, eventually
aligned.* This subsection has nothing to do with the
filecrw. t ex.

2Table Diversions, to be presented at EuroTeX92, and FIFO and LIFO incognito, submitted for publication.

A ‘white lie; spacesare partly allowed for crossed out cells, see the Appendix.

* Admitted, it is not trivial to have the clues formatted with the numbers hanging out without mark up information in the
text. This can be handled by a macro with two arguments and a space as separator to distinguish the clue number from the clue
text. This macro can be invoked after lines have been taken apart via\ bf i fol . . . \ efi f ol . It isanalogousto the nesting
applied in\ mar kup. Thiscan be suitably applied within a\ val i gn.
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Across Down
2 Switch mode 1 Publicdomain
3 Knuth 2 All right
6 Prior to TEX 4 All comestoit

5 Atari type
is obtained via

\ smal | ski p\ noi ndent

\ vt op{\ hsi ze=21ex\ obeyl i nes Across
2 Switch node

3 Knuth

6 Prior to \TeX

}\ vt op{\ hsi ze=25ex\ obeyl i nes Down
1 Public domain

2 Al right

4 Al cones to it

5 Atari type}

2.3 Solution

\ puzzl ef al se toggles typesetting the solution, in
uppercase. After \'i nput crw. t ex, data definition
and markup, the solution

isobtained via
$$\ def \ nun{ }\ cr wA dat a$$

Redefinition of \ num—\ def \ nun{ } —suppresses
the typesetting of the reference numbers for the clues.

3 Programming

Crossword diagrams can be characterized by a table
with 1-character elements: (marked) empty cels,
crossed out cells, and letters. A cell is\ csi ze by
\ csi ze, with height . 8\ csi ze. The carriage re-
turn, "~ M is an active character allowing WY SIWY G
input. The consequence is that no & s nor \ cr -s are
needed in the data® The nice side-effect is that visual
verification of the input isalleviated. The WY SIWY G
provided dataistransformed into marked up dataready
for usewithin\ hal i gn® by themacro\ mar kup. An
inefficiency is that the programming of the markup is
doneonce, whilethe mark up will beinserted whenever
\ dat aisinvoked. Themacro\ cr wtypesetsthecross-
word. The numbering of the marked cellsis done auto-
matically, row-wise and hidden.

3.1 Filecrw.tex

\l et\ ea=\expandafter \new f\ifpuzzle

\ newcount\ cnt \ newdi men\ csi ze\ csi ze=3ex
%

\def\crw#l{\toxi t{\of finterlineskip%
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\halign{\bcell w dthOpt%f strut

\ prc##\ ecel | &8\ bcel I\ rel ax

\ prc##\ ecel I\ cr#1}%end \ halign
\global\cnt0}}%end \crw

%

\def\toxit#1{\vtop{\hrule

\ hbox{\ vrul e\ vbox{#1}\ vrul e}
\hrule}}%end \toxit (\vtop used)

%

\ def\ bcel | {\ hbox to\csize\bgroup\vrule
hei ght . 8\ csi ze depth. 2\ csi ze}
\let\ecell =}9%B 385, \egroup

%

\def\prc#l{\if*#1\cc\el se\ifx\rel ax#1%
\cclel se%o crossed out cell

\ifnum #1=\'| ccode' #1\| ow{ #1}\ el se%
\cap{#1}\fi\fi\fi}%nd \prc
\def\cc{\| eaders\ hrul e height.8\csize
depth. 2\ csi ze\hfill}%nd Crossed Cell
\def\l ow#1{\ifpuzzle\null\el se\hfil %
\uppercase{#1}\fi\hfil}%end \I| ow

\ def\ cap#1{\ numi fpuzzl e\ nul | %
\else\hfil#1\fi\hfil}%end \cap

%

\ def\ nun{\ gl obal \ advance\ cnt 1\ r el ax%
\vbox to.8\csize{\rl ap{\kernlpt%
\fivermthe\cnt\hss}\vfil}}%nd \ num
%

% urthernore, in order to onit & and \cr
% n the data (natural input)

\ def \ mar kup#1{\ ea\ gdef \ ea#1\ ea{\ ea%
\bfifol #1\ efifol }}%nd \ narkup

%

{\catcode'\""M=13 % ocal scope

%°i ck up and processing of lines

\ gdef\ bfifol #1° " M2\ ef i f ol { %

\ process{#1}%process |ine
\Vifx\enpty#2\enpty\l et\auxl =\1r%

\el se\def\aux!| {\rs\bfifol #2\ efifol } %
\filauxl} }%nd | ocal scope

%

\ def\ process#1{\ bfi f o#l\ efi f 0}

%

% ck up etc of chars per line

\def\ bfi fo#1#2\ ef i f o{#1%ut #1 back
\ifx\enpty#2\ enpty\ | et\aux=\rel ax%

\ el se\def\aux{\ cs\bfifo#2\efifo}%
\filaux}%nd \bfifo...\efifo

%

\def\cs{& \def\rs{\cr\noalign{\hrule}}
\def\lr{\cr}

%

%ext is necessary to allow spaces

% or * (except in last colum)

\ def \ bdat a{\ bgr oup\ obeyl i nes%

\ obeyspaces\ st or e}

\ def\ st or e#1\ edat a{\ egr oup\ def\ dat a
{#1}}

{\ obeyspaces\ gl obal \l et =\rel ax}

\ endi nput 9%R7/ 3/ 92 cgl @ug. nl

®When they are provided along with the data, the invoke\ mar kup\ dat a is superfluous.
SVianesteduseof \ bfi fo. ..\ efif o, see FIFO and LIFO incognito
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\crw

The crossword is implemented as a ruled \ hal i gn,
with the framing added separately via \toxit.
\offinterlineskip suppresses the space
between the rows of the table. The explicit number
of cellsis not necessary to specify. The counter for the
reference numbersisreset at the end.

\bcell...\ecell

The cell size is prescribed via the size of \ hbox and
\vrul e. For the first column \ vrul e is set to
wi dt hOpt , for the others the default width is used.

\prc

The macro typesets the cell contents according to the
\data. (\ hali gn takes care of the (inserted) &s,
\cr-s, and \ noal i gn-s)) \i f*#1 tests whether a
crossed out cell has to be typeset, and if so\ cc isin-
voked. For the other situation according to the case of
the letter \ | ow(er case letter) or \ cap(ital letter), is
invoked.

\cc

Crossed out cells are typeset as black cellsviaapplica
tion of the |eaders mechanism.”

\low,\ cap

How the cell contentswill betypeset depends upon the
switch \ i f puzzl e. The letters are typeset in upper
case and centered. Notetheinvoke of \ num

\ num

Generates and typesetes the reference numbers in the
left upper corners.

\ mar kup

The \data is processed per line Vvia
\bfifol...\efifol. The separator "~ M splits
thedata. Thefirst lineisdelivered in thefirst argument
and the rest in the second argument. This splitting up
isrepeated recursively.

\bfifol...\efifol
\bfifo...\efifo isinvoked and \ rs, respect-

ively \ | r, isadded. \ r s denotes row separator, and
\ I r standsfor last row.

\bfifo...\efifo
Inserts column separators, \ cs.

\bdata, \store

These store the user provided information between
\ bdat a and \ edat a in \ dat a, with the carriage
return as active character.

Bijlage X

3.2 Some pitfalls

In the macro \prc a test is needed to re-
veal the case of a letter. The PASCAL-like
test \if\lowercase{#1}#1...% is a pitfal;
\lowercase{\if#1}#1 and \ifnum #1>96
work.

Thefunctionality\ bdat a ( data ) \ edat a storesthe
user supplied information with active carriage returns.
However,

\ def \ bdat a{\ bgr oup\ obeyl i nes\ gdef \ dat a
\ bgr oup}
\ def \ edat a{\ egr oup\ egr oup}

isapitfall (the\ bgr oup after\ gdef must bean expli-
cit brace!). In the examples the switch settings and the
redefinition of \ numand \ r s, have been done within
the math display, in order to keep the modifications
local.

4 ltisall inthegame
Puzzle, clues and solution can be typeset al a once.

Across Down

[Pl O[N]
2 Switch mode 1 Public domain E
) Le[o]i]7]
3 Knuth 2 All right
6 Prior to TEX 4 All comesto it

5 Atari type

isobtained—after\ i nput crw. t ex, datadefinition
and markup—via

$$\ vcent er {\ noi ndent\ sevenr m csi ze=3ex
\ puzzl et rue\ crwh dat a\ pari ndent =3ex

\ vt op{\ hsi ze=21ex\ obeyl i nes Across

2 Switch node

3 Knuth

6 Prior to \TeX}

\ vt op{\ hsi ze=25ex\ obeyl i nes Down

1 Public domain

2 Al right
4 Al comes to it
5 Atari type}

\fiverm csize=3ex

\ puzzl ef al se\ def\ nun{}\crw dat a} $$

The automatic placement of crosswords in the text,
as ‘floating bodies, is not dealt with. See therefore
the general \ i gpl ace. t ex, Zamstra and Rogers
(1989).

"Thisrevealed adriver bug. \ hbox to \csize {...\cc} inthe crosswordwas not completely black, compare..

& Jurgen Knappen communicated the elegant solution \i f num #1 = \l ccode’ #1. . ..

Victor Eijkhout suggested

among others\'i f num \ sfcode ‘#1 = 1000... (TeXbook p.76). The elegant solution isalso in his book.
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5 Variations

51 Blackor...

The appearance of the black cells can be changed via
redefinition of \ cc.

Solutionsare a so typeset just with | etters at the appro-
priate places in the diagram; without rules and black
cels.

P O N
D EK
N S
EDI T

This can be obtained after \ i nput crw. t ex, data
definition and markup, via

\ def\ sol #1{\vtop{\ of fi nterl i neski p%

\ hal i gn{ & hbox to\csize{\vrul e%

hei ght . 8\ csi ze depth. 2\ csi ze%

wi dt hOpt \ pr oc##}\ cr %end preanbl e
#1}}}%end \sol

\def\proc#1{\if*#1\el se\ifx\rel ax#1%

\el se%o bl ack cells

\ hfil\uppercase{#1}\fi\fi\hfil}%nd\proc
$$\ def\rs{\cr}\sol \data$$

5.2 No solution diagrams

Why not supply the solution similar to the clues, as
columns of text?

Across Down
20N 1PD
3DEK 20K
6 EDIT 4 END

5ST
5.3 *-symbol

It isaminor adaptation to use another symbol to denote
crossed out cells.

6 Conclusion

Isthisjust for FUN?1 hopethat the approach facilitates
the use of TEX for typesetting crosswords. Moreove,
theworked out ideasfor inputting dataWyY SIWY G-like
and have TEX to modify them appropriately for fur-
ther processing, can be applied to typesetting of other
games, for example bridge and chess, and in general to
typesetting of (simple) tables with natural input.

It was easier to write the macro from scratch than to
understand the IATEX macros of Hamilton Kelley. To
my experience thisis symptomatic for IATEX, and its
derivatives.

From the application point of view the following gen-
eral issues have been dealt with

e automatic mark up

¢ natural (and minimal) input

e automatic and hidden numbering
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o ruledtables.

TeXnically use has been made of

o fillingitup (\ | eaders,\ hrul e)

o testing case  of letter
= \l ccode' #1)

¢ local catcode changes for making carriage return
active (\ cat code‘ \""M= 13 )°

e 2-part macros and storing the data provided in
between by the user

e abstractionfrom & and\ cr

o parameterizing viaa switch and redefs

testing for empty argument (\i fx \ enpty #2

\empty...)

nested if-s

replicator mechanism in preamble

parameter separation

FIFO recursion.

(\i fnum #1

The author claimsthat crosswordscan be typeset easily
and of high-quality via TEX.

All the nitty-gritties put in reminded me of DgK'°

‘Yet dozen small refinements add up to
something that is important to me, and |
think such refinements might prove im-
portant to other people as well’
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Appendix

Hamilton Kelley's puzzle'!

is obtained—after \ i nput crw. t ex—via
\ bdat a%BHK’ s exanpl e

SI CTDSFP*
Swam Cho | cecap
opmrtnl*

Hwithout BHK's clues, see for those his article.
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Bopeep Schedul e
sl ai yu *
Thal assogr apher
e sna r*
HAi r pi n UrbRage
r oShbi *
Scalenetri angLe
Oaucge*
Avbunted Al l ege
aveel ea*
Floral NI Tace
Il eyt ysy*
\ edat a\ mar kup\ dat a
$$\ puzzl et rue\ cr wA dat a$$

The above shows that the macros also take spaces for
crossed out cells, except for those in thelast column. It
seems to beimpossibleto get hold of spaces at lineends
in TEX, because TEX del etes endspaces, to accommod-
ate for some computer series which fill up lines with
trailing spaces. | could circumvent the S-state, where
multiple spaces are skipped, TEXbook p.46.

The above isthe next best to complete natural input for
crosswords. If the spaces interfere with other parts of
the document, the last line{\ obeyspaces. . .}, of
crw. t ex can be deleted, and no spaces are accounted
for in the crossword.
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