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Preface

This User’s Guide brings together in one document everything needed for the day-to-day use of
Version 3 of the Lout document formatting system.

There are three other documents describing Lout: the Expert’'s Guide [5], which you need
if you want to add new features to Lout; a journal paper on the design and implementation of
Lout [3]; and a set of overhead transparencies [4] that cover much the same ground as this Guide.
These documents are all distributed with the software.

Lout is distributed free of charge under the GNU Public License. The primary source
Is directory

ftp://ftp.it.usyd.edu.au/jeff/lout

containing a gzipped tar file of the current version (curremdly-3.36.tar.gz), and various
other things including a PostScript version of this guide. The distribution contains source code,
libraries, documentation, license, and installation instructions.

A mailing list has been set up for discussion of all topics related to Lout. To subscribe (or
unsubscribe), visit

http://lists.planix.com/mailman/options.cgi/lout-users/

After subscribing, to post an item send emaibiat-users@lists.planix.com; it will be forwarded
to all subscribers via email.

Lout began in 1984 as a research project into the design of a high-level language for
document formatting. At that time my name for the subject was ‘document layout,” and this
terminology survives in the name ‘Lout’. The initial design was strongly influenced by Brian W.
Kernighan and Lorinda L. Cherry’s eqn equation formatter [2], and also by Brian K. Reid’s Scribe
system [9]. That research phase ended in October 1991 with the first public release of Lout.

Since then the system has been steadily improved and extended. Optimal paragraph break-
ing and automatic hyphenation were copied from Donald E. KnugXsystem [6], and the opti-
mal paragraph breaking algorithm was applied to the problem of producing optimal page breaks.
The first implementations of horizontal galleys and optimal page breaking were by my student
Gabor Inokai. Vincent Tan contributed the PDF back end. Ludovic Courtes contributed the
@Math package. Valeriy E. Ushakov smoothed the path for many people, by his contributions to
improving Lout’s robustness, and his tireless management of and responses to the Lout mailing
list. The current mailing list maintainer is Greg Woods. The number of other people who have
offered comments and suggestions to me is so great that it is quite out of my power to acknowl-
edge them individually. | hope that seeing their ideas adopted will be thanks enough.

Jeffrey H. Kingston

School of Information Technologies

The University of Sydney 2006, Australia
jeff@it.usyd.edu.au
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Chapter 1. The Basics

The Lout document formatting system has been designed with the needs of the ordinary user very
much in mind. Although the features of Lout are virtually endless, and include mathematical
equations, diagrams made from lines and shapes, bibliographic databases, and so on, the system
Is very simple to use.

1.1. Getting started

Suppose you want to produce the following little document:

Introduction by W. J. Harvey

For Virginia Woolf, Middlemarch was
‘the magnificent book which for all its im-
perfections is one of the few English nov-
els written for grown-up people.’

She was, no doubt, thinking of
George Eliot's unblinking but compas-
sionate delineation of her characters, of
the subtlety of psychological analysis and
the maturity of moral comment which un-
derlie this complex and varied novel of
English provincial life in the early nine-
teenth century.

Unlike word processing and desktop publishing systems, with Lout you cannot see and edit your
document on the screenin thisfinished form. Instead, you edit an ordinary text file, in which your
text is augmented with symbols that mark out the headings, paragraphs, and so on. Although it
would be nice to be able to see and edit the finished form, working with a text file and symbols
does have some compensating advantages.

The first step in producing your introductiontdbddlemarchis to use the text editor of your
choice to construct this text file:
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@SyslInclude { doc }

@Doc @Text @Begin

@Display @Heading { Introduction by W. J. Harvey }

For Virginia Woolf, @I Middlemarch was ‘the magnificent book which for all its
imperfections is one of the few English novels written for grown-up people.
@PP

She was, no doubt, thinking of George Eliot’s unblinking but compassionate
delineation of her characters, of the subtlety of psychological analysis and
the maturity of moral comment which underlie this complex and varied novel
of English provincial life in the early nineteenth century.

@End @Text

Comparing this with the finished form, it's easy to guess t@ais a symbol that causes the
following thing to be printed in italics, and th@PP starts a new paragraph. The other symbols
are not much harder.

@SysiInclude { doc }instructs Lout to read setup filecalleddoc, in which the symbols are
defined. Setup files are the subject of Chapter 4, but you can go a long way without worrying
about them. @Doc @Text @Begin and @End @Text have no visible effect, but they must
bracket the document as a whole. Again, you don’t have to know what they are for.

That explains everything except the part that produces the heading. It's an interesting
glimpse of the way that Lout’s symbols cooperate with each other:

@Display @Heading { Introduction by W. J. Harvey }

The @Display symbol does the centring and leaves space above and below, @&Hiading
switchesto a bold font. The braces group the words of the heading together so that these symbols
apply to all of it; without them they would apply to just the first word. All this is explained in
detail in Sections 1.2 and 1.3.

Once the file is ready, the next step is to get it processed by the Basser Lout interpreter. If
the file’'s name igntro, the command for this on the Urigperating system is

lout intro > intro.ps

The output is the PostScrigitle intro.ps, which is suitable for printing on many laser printers and
other devices. There are programs that show you the result on your screen as well, although you
won't be able to edit it there. You can also get plain text output (Section 3.6) and PDF output.

There are a few points that often confuse people as they begin, so we’ll treat them briefly
now with pointers to later sections where they are done properly.

Some characters are symbols that produce special effects — for exdmptE, produce
grouping — and to turn off these effects the characters must be enclosed in double ¢fiotes:
produces {. The complete set of these special charactersis

Il & {} # @ ~ ~ \'

Unix is a trademark.
2PostScript is a trademark of Adobe Systems, Inc.
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Section 1.4 treats unusual characters in full detail.

Symbols like@Doc and@Text must be separated from each other by one or more spaces,
otherwise Lout will think they are part of one symbol. See Section 1.3 for the details.

People familiar with other systems might expect that leaving a blank line would cause Lout
to start a new paragraph; but this is not so, you must use a paragraph symbol. Lout will ordinarily
take notice of how many spaces you type between words (Section 1.3), but it will mimic the
spacing rules of two other systems, troff argX(Tif you prefer (Section 1.19).

When Lout runs, you might see some error messages containing the words ‘unresolved
cross reference’and ‘no destination point’— not onifiteo above, but on more complicated ones
(anything with a footnote, for example). These just mean that you have to risutltemmand
again to finish off the complicated things (Section 2.8), and they will gradually go away. Of
course, if you see error messages about missing braces, unknown symbols, and so on, you need
to revise your file. Lout will tell you the line number of the problem, and how far along the line
itis.

WARNING: Lout allows documents to cause arbitrary system commands to be executed.
These typically do useful things such as format computer programs and uncompress graphics
files, but itis possible for a malicious person to send you a document which includes a command
to delete all your files, send abusive mail to the President of the United States in your name, etc.
You can protect yourself against this possibility by using the ‘safe execution’flag:

lout -S suspect.document > out.ps

Then no system commands will be executed; instead, Lout will print them so that you can

confirm for yourself that they are safe before running again without the flag. These system

commands are Lout’s only potentially unsafe features, but you also need to worry about whether
the resulting PostScript file contains malicious code, since the document may direct Lout to
include arbitrary PostScript code in the output. The safe execution of PostScript programsis a
matter for PostScript interpreters, not for Lout. For example, the popular Ghostview program

has a-safer command line option, which is rumoured to disable unsafe PostScript features.

1.2. Objects, symbols, options, and lengths

Lout is not concerned with the exact shapes of individual characters, only with the
rectangular areas they occupy:

Bidliagy)

When letters join together into a word, the result is a larger rectangle enclosing them all:

»,
» O |

When words join into lines we get even larger rectangles:

Biology is the study of living things.

and so on up through paragraphs and columns to the largest rectangles, which are pages. We call
any such rectangle, whether made up of one character, one word, one line, one paragraph, one
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page, or anything else, aject

We also often say, for example, ‘the obj&dt { Hello world }, referring to a piece of Lout’s
input as an object. This makes sense because we are anticipating the result produced, in this case
the objectHello world. It’s true that if a line break happens to fall betwedeallo andworld,
the result of@! { Hello world } is not a single rectangle. We answer this by thinking of objects
as existing before paragraph breaking rearranges them.

Not everything is an object, howeve@I alone is not an object, merely a symbol with
the potential of producing an object when given an object to work on. To understand this, ask
yourself what rectangl@]I alone could possibly represent: there is no such rectangle.

It helps to imagine the assembly of objects taking place before your eyes. Ldekednd
imagine the objects H, e, |, |, 0 being assembled into the larger object Hello; latlatvorld
and imagine Hello and world being assembled into Hello world. When looking at

@I { Hello world }

you need to imagine th@! symbol consuming the following object, Hello world, and replacing
it with the objectHello world. Here is another example:

@CurveBox { Hello world }

The @CurveBox symbol (Section 8.3) consumes Hello world and replaces it with the object

Hello world

This brings us to a basic principle of Lout¥here you can put one object, you can put any object
A few examples will show the vast range of possibilities opened up by this:

@CurveBox { @I Hello world }

produces

Helloworld

It doesn’t bothe@CurveBox if one of the words inside it is in italics. Next:

@I| @CurveBox { Hello world }

produces

Hello world

The object following@I1 cannot be jus®CurveBox, since that is not an object by itself (it needs
to be applied to some object first). So the object follow@igs @CurveBox { Hello world }, and

itis this thatis consumed @I and modified. Th&1symbolis happy to hunt through the object
looking for words to italicize. We could go on indefinitely in this way, producing

([elo) woria)
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for example by@CurveBox { @CurveBox Hello @CurveBox world }.

Symbols like@CurveBox often haveoptions which are subsidiary symbols that modify the
result. For example@CurveBox hasmargin andpaint options:

@CurveBox
margin { 0.5c }
paint { lightgrey }

{ Hello world }

Options come immediately after the main symbol, before any following object. Each consists

of the option name followed by the value we want the option to have, always enclosed in braces.
Setting out options on separate lines as we have done above makes them easy to see but is not
compulsory (end of line and space are the same to Lout). The result, naturally enough, is a curved
box with a 0.5 centimetre margin around its contents, painted light grey:

Hello world

Options are optional: if you leave out an option, Lout supplies a senddultvalue for it.
Options may be given in any order. They are a very useful way of adding flexibility to symbols
without cluttering things up when they aren’t needed. They also help with learning: you can
learn the basic symbol first and worry about the options later.

Whenever a length is required, as in thargin option above, it may be given using any one
of the following seven units of measurement:

Centimetres

Inches (i =2.54c)

Points {2p = 1i)

Ems (2m = 1i)

1f is the current font size

1s is the current width of a space character
1v is the current inter-line spacing

< W "3T T O

The first four all define absolute distances and are strictly interchangeable. It is traditional to
measure font sizes in points; typical sizes B2p and10p, but fractional sizes are allowed.

If you use thef unit, the length will depend on the current font size. This can be very
useful. For example, the default value of thargin option of @CurveBox is 0.3f (0.3 times the
current font size). If you use a large font, for example in an overhead transparency, you get a
correspondingly large margin without having to ask for it.

Thes andv units are less useful. Theunit is used within paragraph symbols (Section 1.8)
to ensure that the space between paragraphs widens with the inter-line spacing.
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1.3. Spaces and braces

Every symbol in Lout either consists entirely of lette@ic considered to be a letter) or
entirely of punctuation characters. Here are some examples of each type:

From letters  From punctuation

@PP {
margin }

Now if two symbols made from letters are run together like this:
@CurveBox@I Hello (wrong!)

Lout will take this to mean one word or symbol call@CurveBox@lI, which is wrong. In the
same way, a letter-type symbol cannot be run together with a word. However, punctuation-type
symbols can be run together with anything. For example, in

@CurveBox{ Hello @I { world }}.

Lout understands th@ CurveBox and{ are separate, and it also sorts guinto two right brace
symbols and a full stop. It might seem strange to treat punctuation and letters so differently, but
computer programming languages have done it like this for many years, and it works well. This
Is the first use for spaces: to separate letter-type symbols from each other and from words.

To see the second use for spaces, consider two words side by side:

Hello world

We want this to produce Hello world, so a space between two words in the input must mean a
space between them in the result. Apply the golden rule (where you can put one object, you
can put any object) and you get thisspace between two objects in the input produces a space
between them in the resulFor example,

@CurveBox Hello @CurveBox world

produces

The space between the two obje@€urveBox Hello and @CurveBox world appears between
them in the result; the other two spaces do not separate objects so do not appear in the result.

Two objects may be separated by a number of spaces other than one. If they are separated
by no spaces, they will appear immediately adjacent in the result; if separated by two spaces,
they will appear two spaces apart; and so on. In English it is correct to leave two spaces between
the end of one sentence and the beginning of the next, for example. See Section 1.19 for two
alternative ways to interpret white space in Lout.

Occasionally the two uses for spaces conflict. For example, to produce
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we need to have no spaces between the two objects, butigtierand the following@CurveBox
would be run together, which will not work. The solution is to use braces:

{ @CurveBox Hello { @CurveBox world }

None of the six spaces in this example lie between two objects.

However, the main use of braces is to inform Lout that the object within them is to be kept
together, so that any nearby symbols are to apply to all of it. For example, leaving the braces out
of @I { Hello world } would mean thag@1 applies only tcHello.

When an object-consuming symbol li# is followed by an object enclosed in braces, that
Is the object consumed. For example,

This is @I { absolutely necessary }, since otherwise ...
produces
This isabsolutely necessargince otherwise ...

with the objectabsolutely necessary italicized, but not the following comma. If there are no
braces, the object consumed is everything up to the next object-separating space:

This is @I necessary, since otherwise ...
produces
This isnecessarngince otherwise ...

with an undesirable italic comma. In practice, this means you can avoid braces only when
italicizing a single word with no punctuation attached.

One common pitfall is to use unnecessary braces, like this:
@I { @CurveBox { Hello world } } (bad!)

Another is to think that all spaces produce space in the result, and so write
@l{@CurveBox{Hello world}} (worse!)

Use braces only when necessary, and add extra spaces where they do not separate objects, and
your documents will be far easier to read while you are working on them. Don’t be fooled by
the argument that says it doesn’t matter because it doesn't affect the final printed result.

1.4. Characters

The usual way to get characters into a document is simply to type them as we have been
doing all along. However, for some charactersthisis not possible, either because they have some
special meaning, gsand} do, or because the keyboard has no button for them. This section
explains how to get every possible character: every printable character in the ISO-LATIN-1
character set, every character in the Adobe Systems Symbol font, plus the characters ,, ,,, ...,
&, e, i, fl, -, —, o, T, F, f./, an&. If it exists at all, you will find it here. ISO-LATIN-2
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and Russian characters are available separately. In principle, there is no limit to the characters
available, but to go beyond those given in this section requires expertise in defining encoding
vectors and fonts [5].

First up we have the characters that you get simply by typing them. The characters
themselves are shown at the left, and what you type to get them at the right:

% % ’

N~
N
o1
(&)

X OMrT-DOw+ &
TX O Ty © W+ &

SOXMV oN *-—
SOXMYV 0N * =
O— < TGO Il NP~

[—

co—o0o—CO—0ONOO~—~
©

cCoOTOoO—TC QO 0OANOO—
< oTo—o—< TTwOIll NRr~—

N> >SoN-HZ I m--
<

N > SONAHZ I W-"-

X = — =
X = — —h

S o x ol
sa x ol
<unw3Jeoo<nIoXr--

<K ngQe<nzo>"

Next come charactersthat have buttons but have a special meaning if they are typed directly, and
consequently have to be enclosed in double quotes to turn off this meaning:

" " # o & & / /
@ "@" VoW A {
| Fooy ~ " (space character)

If you think you want", you probably really want “ and ”, for which see below. You can place
whole sequences of characters, special or not, inside one pair of double quotes:

jeff/includes/su_crest.eps  “jeff/includes/su_crest.eps"
"@PP" ""@PP\""

The following characters have been deemed important enough to deserve their own symbols:

@Star

J @Bullet O i @ParSym

§ @SectSym T  @Dagger ¥ @DaggerDbl
. @CDot £ @Sterling ¥ @Yen

f @Florin ° @Degree ! @Minute

" @Second o @Lozenge X @Multiply

+  @Divide [l  @CopyRight 0 @Register
[0 @TradeMark € @Euro

Next we have the complete ISO-LATIN-1character set, whose members you get w@lCtiee
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symbol followed by the name of the character you want:

—~ &

-—= XA TUrIUQA®HNO-

4= X ~+~ T — T Q

o= MmO mP O X O — MO Die.

<o

Of course, many of these characters can also be typed directly, or with the aid of double quotes,
as we have seen. If your keyboard has accented characters on it, you can type them directly too;

@Char space
@Char dollar
@Char parenleft
@Char comma
@Char zero
@Char four
@Char eight
@Char less
@Char at
@Char D
@CharH
@Char L
@Char P
@Char T
@cChar X
@Char backslash
@Char quoteleft
@Chard
@Char h
@Char |

@Char p
@Char't

@Char x
@cChar bar
@Char grave
@Char macron
@Char ring
@Char caron
@Char sterling
@Char section
@Char guillemotleft
@Char macron
@Char threesuperior

@Char periodcentered

@Char guillemotright
@Char questiondown
@Char Atilde

@Char Ccedilla
@cChar Edieresis
@Char Idieresis
@Char Oacute
@Char multiply
@Char Ucircumflex
@Char germandbls
@Char atilde

@Char ccedilla
@Char edieresis
@Char idieresis
@cChar oacute
@Char divide
@cChar ucircumflex
@Char ydieresis

%

< co3 09— <COZ—M>PIl ©Jpr 1 —

<

d

Ya

c o — oo CQOU —m> >

@Char exclam
@Char percent
@Char parenright
@Char hyphen
@Char one
@Char five
@Char nine
@Char equal
@Char A

@Char E

@Char |

@Char M

@Char Q

@Char U
@cCharY

@Char bracketright
@Char a

@Char e

@Chari
@Charm

@Char g
@Charu
@Chary

@Char braceright
@Char acute
@Char breve
@Char cedilla
@Char space
@Char currency
@Char dieresis
@Char logicalnot
@Char degree
@Char acute
@Char cedilla
@Char onequarter
@Char Agrave
@Char Adieresis
@Char Egrave
@Char Igrave
@Char Eth
@Char Ocircumflex
@Char Oslash
@Char Udieresis
@Char agrave
@Char adieresis
@Char egrave
@Char igrave
@Char eth
@cChar ocircumflex
@Char oslash
@Char udieresis

*

@Char quotedbl
@Char ampersand
@Char asterisk
@Char period

2 @Chartwo

(e}

N<-=-3S— =g >N<IUTDZwTW®V -

l

>

® K —

T+

Ya

<ot St D e < OO 2 — [T Do D>

@Char six
@Char colon
@Char greater
@Char B

@Char F
@CharJ

@Char N

@Char R

@Char V

@Char Z

@Char asciicircum
@Char b

@Char f

@Charj

@Charn
@Charr
@Charv

@Char z

@Char asciitilde
@Char circumflex
@Char dotaccent
@Char hungarumlaut
@Char exclamdown
@Char yen
@Char copyright
@Char hyphen
@Char plusminus
@Char mu
@Char onesuperior
@Char onehalf
@Char Aacute
@Char Aring
@Char Eacute
@Char lacute
@Char Ntilde
@Char Otilde
@Char Ugrave
@Char Yacute
@Char aacute
@Char aring
@Char eacute
@Char iacute
@Char ntilde
@Char otilde
@Char ugrave
@Char yacute

- H®

—S0VO0OXROO V- N W=~ +

-~ = n 0 XQ o]

To oo oy m>UC~O:Of—>rn>Fa DL o4 v@ p--o-

@Char numbersign
@Char quoteright
@Char plus
@Char slash
@Char three
@Char seven
@Char semicolon
@Char question
@Char C

@Char G

@Char K

@Char O

@Char S

@Char W

@Char bracketleft
@Char underscore
@Char c

@Char g

@Char k

@Char o

@Char s

@Char w

@Char braceleft
@Char dotlessi
@Char tilde
@Char dieresis
@Char ogonek
@Char cent
@Char brokenbar
@Char ordfeminine
@Char registered
@Char twosuperior
@Char paragraph
@Char ordmasculine
@Char threequarters
@Char Acircumflex
@Char AE

@Char Ecircumflex
@Char Icircumflex
@Char Ograve
@Char Odieresis
@Char Uacute
@Char Thorn
@Char acircumflex
@Char ae

@Char ecircumflex
@Char icircumflex
@Char ograve
@Char odieresis
@Char uacute
@Char thorn
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if not, you need to use th@Char symbol, in which case you will probably need braces as well:

gar{@Char ccedilla}on

Chapter 1. The Basics

to distinguish the@Char symbol and the character name from adjacent letters.

Next we have the Adobe Systems Symbol font, a treasure trove of exotic characters

obtained with the@ Sym symbol:

'OMA43a>I>POANo0™O- —~O

oo —opgoO00g<xd0goddHme =1 #—= -—mA 5 >5 o

@Sym space
@Sym existential
@Sym parenleft
@Sym comma
@Sym zero

@Sym four

@Sym eight
@Sym less

@Sym congruent
@Sym Delta
@Sym Eta

@Sym Lambda
@Sym Pi

@Sym Tau

@Sym Xi

@Sym therefore
@Sym radicalex
@Sym delta
@Sym eta

@Sym lambda
@Sym pi

@Sym tau
@Symxi

@Sym bar

@Sym minute
@Sym florin
@Sym spade
@Sym arrowright
@Sym second
@Sym partialdiff
@Sym equivalence
@Sym arrowhorizex
@Sym Rfraktur
@Sym emptyset
@Sym reflexsuperset
@Sym element
@Sym registerserif
@Sym radical
@Sym logicalor
@Sym arrowdblright
@Sym registersans

@Sym parenlefttp
@Sym bracketleftex
@Sym braceleftbt
@Sym integraltp
@Sym parenrightex
@Sym bracketrightbt

!
%
)

*PN~ECcoOoE -~ mQ =€ <0 — M>>Il ©OpF

e IV < ¢

DDDDDDDDIIDI:IDI:IDDDH

@Sym exclam
@Sym percent
@Sym parenright
@Sym minus
@Sym one

@Sym five

@Sym nine

@Sym equal

@Sym Alpha
@Sym Epsilon
@Sym lota

@Sym Mu

@Sym Theta
@Sym Upsilon
@Sym Psi

@Sym bracketright
@Sym alpha

@Sym epsilon
@Sym iota

@Sym mu

@Sym theta

@Sym upsilon
@Sym psi

@Sym braceright
@Sym lessequal
@Sym club

@Sym arrowboth
@Sym arrowdown
@Sym greaterequal
@Sym bullet

@Sym approxequal
@Sym carriagereturn
@Sym weierstrass
@Sym intersection
@Sym notsubset
@Sym notelement
@Sym copyrightserif
@Sym dotmath
@Sym arrowdblboth
@Sym arrowdbldown
@Sym copyrightsans
@Sym parenleftex
@Sym bracketleftbt
@Sym braceex
@Sym integralex
@Sym parenrightbt

@Sym bracerighttp

0O O

e NON~NgOoO < ONNTZDLHTYV - 0ON

o 1

Oo—poooOeblroooooOoo:

@Sym universal
@Sym ampersand
@Sym asteriskmath
@Sym period
@Sym two

@Sym six

@Sym colon

@Sym greater
@Sym Beta

@Sym Phi

@Sym thetal
@Sym Nu

@Sym Rho

@Sym sigmal
@Sym Zeta

@Sym perpendicular
@Sym beta

@Sym phi

@Sym phil
@Symnu

@Sym rho

@Sym omegal
@Sym zeta

@Sym similar
@Sym fraction
@Sym diamond
@Sym arrowleft
@Sym degree
@Sym multiply
@Sym divide
@Sym ellipsis
@Sym aleph

@Sym circlemultiply
@Sym union

@Sym propersubset
@Sym angle

@Sym trademarkserif
@Sym logicalnot
@Sym arrowdblleft
@Sym lozenge
@Sym trademarksans
@Sym parenleftbt

@Sym bracelefttp
@Sym angleright
@Sym integralbt
@Sym bracketrighttp
@Sym bracerightmid

~Nw~+ 0%

—ROMQOXT1X -

OO0 QooMpoOoIO0Ooo0O0OgpQg¥ O+ > €8 <~—E Qo X<X|

O

@Sym numbersign
@Sym suchthat
@Sym plus

@Sym slash
@Sym three
@Sym seven
@Sym semicolon
@Sym question
@Sym Chi

@Sym Gamma
@Sym Kappa
@Sym Omicron
@Sym Sigma
@Sym Omega
@Sym bracketleft
@Sym underscore
@Sym chi

@Sym gamma
@Sym kappa
@Sym omicron
@Sym sigma
@Sym omega
@Sym braceleft
@Sym Upsilonl
@Sym infinity
@Sym heart
@Sym arrowup
@Sym plusminus
@Sym proportional
@Sym notequal
@Sym arrowvertex
@Sym Ifraktur
@Sym circleplus
@Sym propersuperset
@Sym reflexsubset
@Sym gradient
@Sym product
@Sym logicaland
@Sym arrowdblup
@Sym angleleft
@Sym summation

@Sym bracketlefttp
@Sym braceleftmid
@Sym integral
@Sym parenrighttp
@Sym bracketrightex
@Sym bracerightbt
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There is only one Symbol font; it does not come in bold or italic faces like the other fonts.
Typing@B @Sym alphais therefore useless, and anyway there is no haltaracter in any font
distributed with Lout.

Next there are the dingbats. Here they are with their (regrettably meaningless)’names:

) O ® O ® 91 ® _g. ) g @ g.
all O a2l 0 (|a202 O a3 [0 ad4| 0O a5 [
all9 O |(all18 O | alld O all 0O alz 0O al3d 0O
al4q 0O aly 0O alg O || al0y O al7 O alg O
alg 0O az20 O a2l O az22 0O a23 0O az4 O
a2y 0O a2q 0O az27 O a28 0O a6l 0O a7 O
ag 0O a9 0O algq 0O a29 0O a30 0O a3l [
a32 0O a33 O a34 0O a3y O a3g O a3’ O
a3g O a39 O a40 O a4l O a42l O a43 O
ad4 [ a4y 0O adqg [O ad7 0O a4g8 0O a49 0O
as0 O a5l 0O ab2 0O a54 [ aby 0O abq [
ab7 O ab8 [ ab9 0O a6l 0O a6l 0O a62l O
a3 [ a64 0O a6y [ aégq 0O a67 0O a6g [
a69 0O a’g 0O arl e arz2 O a’r3 m ar4q O
a203 O a7’y 0O ||a204 O a’g A arl v arg§ 0O
a7r9 0O asl » a82 O a83 0O | a84 O ag7 O
a98 [ || a99 0O |aldg 0O ||al0l O (al0Z O || al103 0O
alo4 O | aloq O ||al0q O ||al08§ O |[allZ & | alll e
alld v | al09 « |[al2g 0O (| al21 0O |al2Z O || al23 O
al24 0O | al24 O ||al2q O | al279 O |al2d O ||al29 O
al3gd O | al31 O (|al32 O || al33 O |al34 O || al35 O
al3dgq 0O || al37 O ||al38 O (|al39 0O |al40 O | al4l O
ald2 0O | al43 O ||al44 O | al45 0O |(al4q O || al4q O
aldg 0O |(al49 O ||ald5q 0O | al51 O (|al52 0O | al53 O
alb4 0O | albyq O ||al5q O | als54 O ||al5§ O || als59 O
aled O | alel - | alé3 -~ |al6é4 : |[al9q O ||aley O
al92 O | aleq O ||al6é7q O || al6g O ||al69 O ||al7q O
al7l 0O | al72 O ||al73 O ||al6e2 O |al74 O | al7y O
al7q O |al7q O ||al78 O | al79 O ||al93 O | al8q O
al99 O |[al81 0O |a20q O |al82 O || a201 O | al83 O
al84 0O | al9q O ||al83 O | al94 0O |[al9§ O | al8§ O
al9y 0O (|al87 O | al88 O (|al89 O |al9q O | al91 O

4f you see only conventional charactersin this table, the problem is that your viewer does not have access to the Dingbats
font. The author’s viewer has this problem, for example, but his printer doesn't.
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The easiest way to get a dingbat is to write, for example,
@Ding al123

which produces the dingbat with the given name from the table above. This is just a short-
hand for

{ Dingbats Base } @Font { @Char a123 }

In other words, dingbats are just another font.

Finally we have a few more characters that you get withd@@har symbol, although they
aren’t ISO-LATIN-1 characters.

, @Char quotesinglbase ,, @Char quotedblbase ... @Char ellipsis E @Char OE
0e @Char oe “ @Char quotedblleft " @Char quotedblright  fi @Charfi

fl @Charfl — @Char endash — @Char emdash e @Char bullet
T @Char dagger T @Char daggerdbl f @Char florin /  @Char fraction

Most of these characters are also in the list of ‘charactersimportant enough to deserve their own
symbols’given above.

1.5. The empty object

It is possible to produce examples in which an object is clearly missing:

{@! }

The @1 symbol is supposed to italicize the following object, but in this example there isn’'t one.
A more plausible example is

@PP
@PP

There are supposed to be paragraph objects between paragraph symbols, but here there aren’t.

Wherever an object is clearly missing, Lout insert®ampty objegtwhich is a rectangle of
size zero by zero that prints as nothing. Here are two other ways to get an empty object:

¢ "

Braces always enclose an object, so Lout is obliged to insert an empty object between them; the
two double quotes make a word with no characters in it, which is taken to be an empty object.

1.6. Fonts and font sizes

A fontis a collection of characters that may be printed. For example, here is the Times
Roman font:
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"#$%&’()*+,-./0123456789:;<=>?@[\]"_*
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
{3=1"""7 7 T CER¥I8TO3«-® 23 Y- 19%V0ls Y,

s A o N N TINS

and here is the Times ltalic font:

M"#$%& ()*+,-./0123456789:;<=>?@[\]"_"
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
{|}~I\,A~—V...o ,,LV CEOY :§--©a«_|_®_0123' U - 10»YaYe %,

5

s A A s s oA A s N s A s

As their names imply, these two fonts belong toTimaes familya collection of fonts designed to
go well together. Every font hasfamily namesuch as Times, Helvetica, or Courier, anihee
name such as Roman or Italic. To find out how to get the unusual characters, see Section 1.4.

Documents look best when they use just one font family, so the most common need is to
change to a different face within the current family. We have already&emhich changesto
the Italic face of the current family; there are six such symbols:

@B {Helloworld}  Hello World
@I { Hello World } Hello World
@Bl {HelloWorld} HeloWorld
@Il { HelloWorld}  Hello World
@S { Hello World } HeLLo WoRLD
@R { HelloWorld}  Hello World

The symbols’ names stand for Bold, Italic, Bold-Italic, Italic-1talic (see below), Small capitals,
and Roman. Itis conventional to use Bold for headings; Italic for emphasis, terms being defined,
and subsidiary headings; and Roman for the rest. Small capitals are not really a different font;
they are made on demand from the current font. So you can write, for example,

@I| @S { Hello World }

and geHeLLoWorLp. You can change the size of small capitals usingd@if@nt or @InitialFont
symbols, as described below.

The @R symbol is almost unnecessary, since the document as a whole is set in a Roman
face; but it is occasionally useful:

@1 { An ltalic sentence with one @R Roman word }
produces

An ltalic sentence with onreRomanword
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This illustrates the general principle that the effect of a font symbol on the following object is
subject to font symbols within that object.

When part of a title is to be set in italic font, neith@t nor @Bl is suitable because the part
should appear in bold italics in the title itself, but in ordinary italics in running headers and the
table of contents. Th@ll symbol is the one for this situation: it produces bold italics when the
current font is bold, and ordinary italics otherwise.

Changing families is a little more complicated. Here is the complete list of font families
and their faces available with Basser Lout Version 3:

AvantGarde Base Slope Bold BoldSlope BoldObl Book BookOblique
CondBold CondBook CondDemi CondMedium Demi DemiOblique
ExtraLight ExtraLightObl Medium MediumObl

Bookman Base Slope Bold BoldSlope Boldltalic Demi Demiltalic
Light Lightltalic Medium Mediumltalic

Chancery Base Slope Bold BoldSlope
Roman Bold Italic Light Demi Lightltalic Mediumltalic

Courier Base Slope Bold BoldSlope BoldOblique Oblique

Helvetica Base Slope Bold BoldSlope Black BlackOblique
BoldOblique Compressed Cond CondBlack CondBlackObl
CondBold CondBoldObl CondLight CondLightObl
CondOblique ExtraCompressed
Light LightOblique Narrow NarrowBold NarrowBoldObl
NarrowObl Oblique UltraCompressed

Schoolbook  Base Slope Bold BoldSlope Boldltalic Italic Roman

Palatino Base Slope Bold BoldSlope Boldltalic
BoldltalicOsF BoldOskF lItalic ItalicOsF Roman SC

Symbol Base Slope Bold BoldSlope

Times Base Slope Bold BoldSlope Boldltalic

BoldltalicOsF BoldSC ExtraBold Italic ItalicOsF
Roman RomanSC Semibold Semibolditalic
Dingbats Base Slope Bold BoldSlope

Lout understands all these fonts, but your printing device may not. Times, Helvetica, Courier,
and Symbol at least seem to be ubiquitous, although not in every face. These fonts work only
with languages that use the Latinl character set; consult Section 1.14 for more information about
this. It is not difficult for a Lout expert to extend this list [5].

It is a convention in Lout that every font family should at least contain faces cadee
Slope, Bold, andBoldSlope, and these faces are what AR, @1, @B, and@BI symbols give you.
But this convention is something of a fiction for two reasons. First, some font families don’t have
faces that could reasonably be described as bold or whatever. In particulayntbel family
contains just one face, and all four conventional face names produce that face. Second, the four
conventional face names are not names that typographers actualBolsexcepted.Slope
produces an italic face in some families and an oblique one in others. Asthe table shows, the true
names are available if you want to use them, but it is very convenient to haiepaface that
is guaranteed to exist no matter which family is used.
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The @Font symbol changes the font of the following object. For example,
{ Helvetica Slope } @Font { Hello World }
produces

Hello World
When changing to a different family, a face name must follow the family name; but when
changing face within a family, just the face name is sufficient.

To make the characterslarger or smaller, you need to chandgerthgizewhich can also be
done with the@Font symbol. Font sizes are traditionally measuredamts there are 72 points
to one inch, and the most common font sizes are 12 point and 10 point. However, as Section 1.2
explains in detail, any length including fractional lengths is acceptable:

24p @Font { Hello World }

changes to 24 point size, producing

Hello World

It is also possible to specify a font size relative to the current size:means two points larger,
-2p means two points smaller, ancbf means 1.5 times the current font size.

If you switch font sizes in the middle of a line, asin
Here's a 20p @Font big word

you will discover one of Lout’s obscure secrets:
Here's ablg word

Adjacent letters are aligned vertically through their middles, not through the baseline, causing
this awkward alignment. This was done because it makes equation formatting easy, and exam-
ples like the above look poor anyway. However, if you want to do this and so require alignment
through the baseline, you can get it, with theselinemark option to the@Font symbol:

baselinemark @Font { Here's a 20p @Font big word }

which produces

Here’s a blg word

If you want it this way throughout your document, you can paselinemark in your ini-

tial font (see below). Lout's equation formatter contains the opposite option, which is
xheightzmark @Font { ... } (which aligns through a point half the height of an x character) so
you won't disrupt equation formatting if you do this, although if you put an equation inside a
paragraph, its axis will be aligned with the baseline of the adjacent words.

There is ar@F symbol which switches to a fixed width font family:
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@F { Hello world }
produces the equivalent ¢Courier Base -1p } @Font ..., like this:

Hell o worl d

The-1pisincluded to compensate for the relatively large appearance of the Courier font.

The document as a whole will be sefliimes Base 12p. To change this you need to change
the @InitialFont option, for example to

@InitialFont { Helvetica Base 10p }

to get Helvetica 10 point. You must give all three part@imitialFont: family, face, size. If you
are using your own setup file, as explained in Section 4.1, you can fin@ tthigalFont option
there. If not, you can set it at the beginning of your document as explained in Section 3.1.

The@InitialFont option is also a good place to set the size of small capitals if you don't like
the default size that Lout gives you:

@InitialFont { Helvetica Base 10p setsmallcaps 0.9 }

In this example we're asking for small capitals to have size 0.9 times the height of ordinary cap-
itals. The number followingetsmallcaps is a ratio, not a length, so it carries no unit of measure-
ment. You can pusetsmallcaps in an ordinary@Font symbol too, if you like. For example,

{ setsmallcaps 0.9 } @Font @S { Hello, world }
has result
HELLO, WORLD

However for consistency most people would gstsmallcaps only in @InitialFont, if at all.

There are two features that make fonts look better on the dagaturesare pairs of letters
run together; the most common ligatures are ‘fi’and #lérningis moving adjacent letters closer
together, for example in ‘VA.” Lout considers ligatures and kerning to be integral parts of each
font; you can prevent them from happening only by enclosing one of the letter®@raCol
symbol, as in@OneCol { V }A. Alternatively, to turn off ligatures you can write

nolig @Font{ ...}

and then ligatures will not be used within the object follow@gont. Should you ever need to
turn ligatures on within a region where they are turned off,ligs@ Font.

1.7. Headings

The @Heading symbol makes the following object into a heading. Actually, all it does is
change the font, so if you want a centred heading you have to display it as well:

@Display @Heading { A Centred Heading }
Following text
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If you want a left-justified heading, us@LeftDisplay instead of@Display. Alternatively, you
can use no display symbol at all, but then you will need paragraph symbols before and after:

@DP
@Heading { A Left-Justified Heading }

@PP
Following text

The font used iBold in the current family, although you can change this by changing the
@HeadingFont option in the setup file (Section 4.1).

In complex documents, large-scale structure symbols (Section 2.7) are usually more
appropriate than th@Heading symbol.

1.8. Starting a new line, paragraph, or page

The usual way to start a new paragraph is with @eP ‘plain paragraph’ symbol. It
produces a small vertical space and indents the first line of the new paragraph. Some document
formatting systems interpret a blank line as a request to start a new paragraph. This is not the
case with Lout: a blank line is two line-endings, equivalent to two spaces.

The @LP ‘left paragraph’symbol produces the same vertical spa@RB, but omits the
indent. The@LLP ‘left line paragraph’symbol starts a new paragraph using the usual inter-line
spacing and no indent, or in other words it starts a new line. If you are using it to create single
lines, you need thines paragraph breaking style instead (Section 1.9).

The @DP ‘display paragraph’ symbol produces a somewhat larger vertical space, equal to
the amount used before and after displays (Section 2.1), with no indent. To get even more space,
use@DP repeatedly. Another symba®LOP, leaves a paragraph break the size of the gap left
outside (that is, before and after) lists (Section 2.2). This is usually eq@ib@

The @NP ‘new page’ symbol causes the following paragraph to begin on a new page or
column. Of course, Lout starts a new page or column automatically when the old one is full, so
@NP is needed only rarely.

To make each section begin on a new page you must s@ SeetionGap setup file option
(Section 2.7). To make one particular section start on a new page or column@iiceithin
the previous section, at the end. Plac@dlP between sections will not work.

Occasionally Lout will start a new page or column directly after a heading, which looks very
poor. The obvious answer is to place@mP just before the heading, but when the document is
later revised and the heading no longer falls near the page or column endir@NhRiwill have
to be taken away again. A better answer is to precede the heading@i@N® ‘conditional new
page’ symbol, which checks whether enough space remains in the page or column for a heading
and at least two lines of text. If S@CNP does nothing; if not@CNP causes a new page or
column to be begun, lik@NP. The recommended arrangement is
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@DP

@CNP

@Heading { A Heading }
@PP

First paragraph of next part ...

The @CNP symbol should be preceded by eith@DP or @LP, preferably@DP, and this
determines the amount of space when@ieP action does not occur.

The ultimate answer to the conditional new page problem is to recognise that the heading
is the beginning of a new section of the document, and to use a large-scale structure symbol
like @Section (Section 2.7). Conditional new page is just one of many services provided
automatically by these symbols.

Some people do not like to see the first line of a paragraph alone at the bottom of a page, or
the last line of a paragraph alone at the top (these blemishes are sometimes called widows and
orphans). You can instruct Lout not to allow these; see the next section for details.

You can modify the effect of the paragraph symbols by changing options in the setup file.
For general information about setup files and their options, consult Section 4.1; here we just
explain how the relevant options work. The options and their default values are

@ParaGap { 1.30vx }
@Paralndent { 2.00f }
@DisplayGap { 1.00v }

The values are lengths (Section 1.2), except that for reasons beyond ou@eaesap must
be a length with am appended, as shown. T@ParaGap option determines how much vertical
space will be inserted b@PP and @LP. The default valuel.30vx, is 30% more than the
normal inter-line spacing; to get no extra spacing, changetio@vx. The@Paralndent option
determines the width of the indent produced@P, and its default value is twice the current
font size. The@DisplayGap option determines the amount of vertical space inserte@ by,

as well as the vertical space before and after displays.

1.9. Paragraph breaking

Paragraph breakingis the process of inserting line breaks into paragraphs at places
appropriate to the columnwidth. Lout works out suitable column widths and performs paragraph
breaking automatically, finding an ‘optimal’ break with the method used bygKesystem. It
offers ten styles of paragraph breaking, which we will explore with the aid of this example:

It is a truth universally
acknowledged, that a single man
in possession of a good fortune,
must be in want of a wife.

Changing the paragraph breaking style is similar to changing the font, colour, or language, and
is done using thé&Break symbol:

ragged @Break ...
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This example causes every paragraph in the following object to be broken usimagdbée style,
of which more below.

The first two of the ten styles perforime adjustmentwhich means that they enlarge the
spaces between the objects making up each line so as to fill the lines completely:

adjust @Break ... It is a truth universally acknowledged,
that a single man in possession of a good
fortune, must be in want of a wife.

outdent @Break ... Itis a truth universally acknowledged, that
a single man in possession of a good
fortune, must be in want of a wife.

Theadjust style is frequently used, so it has been chosen as the default style. Outdenting adds a
small space at the start of each line except the first, and is much less common.

The next four styles do not adjust lines, leaving the paragragged

ragged @Break ... It is a truth universally acknowledged,
that a single man in possession of a good
fortune, must be in want of a wife.

cragged @Break ... It is a truth universally acknowledged,
that a single man in possession of a good
fortune, must be in want of a wife.

rragged @Break ... It is a truth universally acknowledged,
that a single man in possession of a good
fortune, must be in want of a wife.

oragged @Break ... Itis a truth universally acknowledged, that
a single man in possession of a good
fortune, must be in want of a wife.

The paragraph is broken in the same placesadjsst breaks it, but the resulting lines are
left-justified, centred, or right-justified with respect to each other, rather than adjosigded
is like outdent except the resulting lines are not adjusted.

If you have a few words that must be kept together on one line, the recommended way is to
separate them by ansymbol:

According to Prof.~Jones, the effect of ...

It's best not to bother about this until you actually get a bad line break, since chances are good
that the words will fall on one line anyway.

The last four styles differ from the first six in breaking the paragraph at the points where it
is broken in the original input:
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lines @Break ... It is a truth universally
acknowledged, that a single man
in possession of a good fortune,
must be in want of a wife.

clines @Break ... It is a truth universally
acknowledged, that a single man
in possession of a good fortune,
must be in want of a wife.

rlines @Break ... It is a truth universally
acknowledged, that a single man
in possession of a good fortune,

must be in want of a wife.

olines @Break ... It is a truth universally
acknowledged, that a single man
in possession of a good fortune,
must be in want of a wife.

The lines are left-justified, centred, right-justified, or outdented with respect to each other in the
same way as for the ragged styles.

When using thdines style, there are some fine points concerning the proper use of white
space. Consider this example:

@IndentedDisplay lines @Break @1 {
Teach me to hear Mermaides singing,
Or to keep off envies stinging,

And finde

What winde
Serves to'advance an honest minde.

}
The result is the indented display

Teach me to hear Mermaides singing,
Or to keep off envies stinging,

And finde

What winde
Serves to’advance an honest minde.

This style is the only one for which it is useful to indent individual lines in the input; as the result
shows, such indents will be respected. However, Lout’s rule that only white space separating
objects affects the result (Section 1.3) still holds, which means that indenting the first line is
not effective:
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@IndentedDisplay lines @Break @1 {
And finde
What winde

Serves to’advance an honest minde.

}

produces

And finde
What winde
Serves to’advance an honest minde.

This may seem awkward at first, but actually it is extremely convenient because you don’t have

to worry about whether the first line of the paragraph should appear on a new line as above,
or immediately after the opening brace: space at that point does not separate two objects,
so it has no effect. The indent can be obtained by starting the first line with an empty object

(Section 1.5):

@IndentedDisplay lines @Break @1 {
{ Andfinde

What winde
Serves to’advance an honest minde.

}

The resultis

And finde
What winde
Serves to’advance an honest minde.

as desired.

When usindines, clines, rlines, andolines @Break, blank lines are respected and ordinarily
appear at their full height. However, it often looks better to give somewhat less than this to blank
lines. For this there is thidanklinescale option to@Break:
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@IndentedDisplay { lines blanklinescale 0.6 } @Break @I {
Go, and catch a falling star,
Get with child a mandrake root,
Tell me, where all past years are,
Or who cleft the Devil’s foot,
Teach me to hear Mermaides singing,
Or to keep off envies stinging,
And finde
What winde
Serves to’'advance an honest minde.

If thou be’st born to strange sights,
Things invisible to see,

Ride ten thousand days and nights,
Till age snow white hairs on thee,

Thou, when thou return’st, wilt tell me

All strange wonders that befell thee,
And swear
No where

Lives a woman true, and fair.

}

As shownbplanklinescale may appear at any point in the object to the lefgaiBreak, followed by
a number indicating how much to scale the usual height of a blank line by. The object to the left
of @Break has to be enclosed in braces as shown, to ensure that its extent is clear. The resultis

Go, and catch a falling star,

Get with child a mandrake root,
Tell me, where all past years are,

Or who cleft the Devil’s foot,
Teach me to hear Mermaides singing,
Or to keep off envies stinging,

And finde

What winde
Serves to’advance an honest minde.

If thou be’st born to strange sights,
Things invisible to see,

Ride ten thousand days and nights,
Till age snow white hairs on thee,

Thou, when thou return’st, wilt tell me

All strange wonders that befell thee,
And swear
No where

Lives a woman true, and fair.

in which the verses are separated by considerably less than a full blank line; instead of a
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baseline-to-baseline gap of twice the interline space, as usual, the gap here is only 1.6 times the
interline space. Two blank lines would give 2.2 times the interline space, and so on. There is no
unit of measurement associated witanklinescale, because it is a scale factor, not a length.

To set the entire document in a paragraph breaking style otherattjast, you need to
change the@InitialBreak option, as explained at the end of Section 1.10.

Some people don't like to see the first line of a paragraph alone at the foot of a page or
column (the rest appearing on the next page). You can instruct Lout not to allow this with

unbreakablefirst @Break ...

meaning that the first line cannot be broken off from the rest of the paragraph. Similarly,

unbreakablelast @Break ...

instructs Lout to prevent the last line of a paragraph from appearing alone at the top of a page or
column. These features would probably be invoked in@heitialBreak option, like this:

@InitialBreak { unbreakablefirst unbreakablelast hyphen adjust 1.2fx }

You can turn them off wittbreakablefirst @Break and breakablelast @Break. In both cases

Lout makes it happen by breaking at the previous place, either between paragraphs or two lines
from the end of a paragraph. Both features are compatible with L@ @stimizePages option,

which optimizes the overall page layout subject to these requirements.

1.10. Line spacing

The @Break symbol also controls the amount of space placed between the lines of
paragraphs. This distance is best given using/thrit of measurementiv is the current line
separation (see Section 1.2 for a description of lengths in general). For example,

2vX @Break ...

produces double spacing in the paragraphs of the following object, and

0.9vx @Break ...
produces cramped spacing, which can be useful in large tables that don’t quite fit on one page.
Thex following thev is required, but its meaning is beyond our scope [5].

To set the entire document in a different line spacing from the default, you need to change
the @InitialBreak option. If you are using your own setup file (Section 4.1), change it there. If
not, you can change it at the beginning of your document, as described in Section 3.1.

The default value of th@InitialBreak option produces thadjust paragraph breaking style
with a line spacing of 1.20 times the current (that is, the initial) font size, and hyphenation on:

@InitialBreak { adjust 1.20fx hyphen }
To get double spacing, change it to

@InitialBreak { adjust 2.40fx hyphen }
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To get ragged paragraphs with hyphenation off, change it to
@InitialBreak { ragged 1.20fx nohyphen }

and so on. It is a good idea to define the initial line spacing using uiné, since then if you
change the initial font size the line spacing will change with it. However, any length (Section
1.2) with anx appended will do14px for 14 point,0.5cx for 0.5 centimetres, etc. Don’t use the

v unit though, because it refers to sopreviousline spacing, whereas here we are defining the
line spacing for the first time.

1.11. Hyphenation

The @Break symbol also controls hyphenatiohyphen @Break turns it on,nohyphen
@Break turns it off. For example, ragged breaking is often done without hyphenation:

@IndentedDisplay { ragged nohyphen } @Break {
This little paragraph will appear with
ragged ends to its lines.

}

Lout’s method of choosing hyphenation points is copied from gixeslstem, except that Lout
will never place a hyphen within a sequence of characters that form a ligature (fl and fi are the
most common ligatures).

Hyphenation usually works well by itself; you should never need to interfere with its ideas
of what to do. However, if you do want to tell Lout where you think a hyphen could be inserted,
you can use th&- symbol:

after&-math

This both allows hyphenation at the point marked and preventsit in the adjacent word fragments.
If & occursdirectly after a hyphen or slash character, hyphenation will be permitted but no extra
hyphen will be inserted.

To prevent hyphenation of a word, enclose the word i@@neCol symbol. To turn
hyphenation off throughout the document, you need to se@tin@ialBreak option tonohyphen,
as described at the end of Section 1.10.

1.12. Margin kerning

The@Break symbol offers a variant of ordinary paragraph breaking catheagin kerning
in which small characters that happen to end up at the start or end of a line protrude slightly
into the margin. This is said to make documents look better, particularly in narrow columns.
For example,

2i @Wide marginkerning @Break {
This is a test, just a little test, of
margin kerning. It should kern small
characters at the margins.
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}

produces

This is a test, just a little test,
of margin kerning. It should
kern small characters at the
margins.

in which the comma at the end of the first line protrudes. (For@wide symbol, which
produces a two-inch column here, see Section 8.10.)

As with most @Break options, you probably want this in you@InitialBreak option,
described in Section 1.9, if you use it at all. By default there is no margin kerning. To turn it off
in a context where it is on, us®marginkerning @Break.

1.13. Underlining
The @Underline symbol underlines the following object:

This little paragraph of text will have
@Underline { three underlined words } in it.

produces

This little paragraph of
text will have three un-
derlined wordsn it.

The underlining is continuous unless a line break intervenes. You can’t use this symbol to
underline an arbitrary object: it is carefully designed to produce high-quality underlining of
single words and parts of paragraphs, and it works only for those objects.

Each font contains information about how words in that font should be underlined: how far
below the baseline the line should be drawn, and how thick. @bederline symbol uses this
information; the font it bases its underlining on is the font of the first object underlined if it is a
word, or else the font of the enclosing paragraph.

The underline produced b@underline will have the same colour as whatever is being
underlined. If you want a different colour, you need @€olouredUnderline or equivalently
@ColoredUnderline symbol, which takes a colour on the left as well as the thing to be underlined
on the right:

This little paragraph of text will have
blue @ColouredUnderline { three underlined words } in it.

produces

This little paragraph of
text will have three un-
derlined wordsn it.
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The colours available are as for t@Colour symbol from Section 8.1.

There is no way to set a default value for the colour of a coloured underline, but you can
make it easy to get an underline of a specific colour, by placing a definition at the start of your
document, like this:

import @BasicSetup
def @MustCheck right x { blue @ColouredUnderline x }

This allows you to type@MustCheck instead ofblue @ColouredUnderline. Definitions are
explained in general in Section 2.13.

1.14. Languages other than English

When part of a document is written in a language other than English, Lout should be
informed of this using théLanguage symbol:

... the garter, he said: French @Language { ‘Honi soit qui mal y
pense’}, and this saying ...

Changing language is quite analogous to changing font usin@ guat symbol.
At the time of writing, the following languages were available:

Croatian Hrvatski Italian Italiano it

Czech Cesky Cestina cs Norwegian Norsk no

Danish Dansk da Polish Polski pl

Dutch Nederlands nl Portuguese Portugués pt

English en Russian ru

EnglishUK en-GB Slovak Slovensky Slovencina
Esperanto eo Slovenian Slovenia Slovenija sl
Finnish Suomi fi Spanish Espaniol es

French Francais Francais fr Swedish Svenska sv

German Deutsch de UpperSorbian hornjoserbsce serbsce

Hungarian Magyar hu

File include/langdefs in the distribution always has the exact list of known languages. As
shown, most languages have alternative names, all equally acceptabl@tcstinguage symbol.
EnglishUK differs from English only by applying hyphenation rules said to be more appropriate
for British English.

Since accented characters (Section 1.4) are always available irrespective of the language,
at first sight it might seem that there is no need to bother informing Lout what language you are
writing in. However, words are hyphenated differently depending on the language, and some
symbols have different results in different languages. For example,

Danish @Language @Date

produces
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19. februar, 2008

and the alphabetic list symbols of Section 2.2 also vary with the current language. So it's worth
doing for the sake of knowing that non-English parts will appear as they should.

If your entire document is in a language other than English, you need to change the
@InitialLanguage option:

@InitialLanguage { Deutsch }

If you are using your own setup file (Section 4.1), you can change it there. If not, you can change
it at the start of your document, as explained in Section 3.1.

Czech, Polish, and Slovenian (at least) use the Latin2 character set, and users of these
languages have to place

@Syslnclude { latin2 }

at the start of their documents in order to get access to the Latin2 versions of the Tdwse

have family names such as TimesCE, CourierCE, HelveticaCE, and so on (CE standing for
Central European), to distinguish them from the same fonts encoded in Latinl. The face names
are unchanged. A typical Latin2 document would therefore start off like this:

@SysInclude { latin2 }
@SyslInclude { doc }
@Document
@InitialLanguage { Polish }
@InitialFont { TimesCE Base 12p }
1

Depending on the document type there may be a few other font-setting options in the setup file
that need to be changed; in fact, it might be best to produce your own setup file in this case,
replacingdoc, with the changed optionsin it. See Section 4.1 for how to do this. You could even
start your setup file off witl@ SysInclude { latin2 } to avoid the trouble of typing it at the top of
every document. Consult databaselitn2.1d in the standard database directory for a complete
list of Latin2 fonts.

Russian uses Cyrillic characters. In principle, users of Russian have to place
@SyslInclude { russian }

at the very start of their documents in order to get access to Cyrillic fonts. However no such
fonts are distributed with the current version of Lout, so this line does nothing at present. Other
left-to-right languages are easily added, so consult the author if your language is not listed.

LPrior to Version 3.21 of Lout, some accented characters were missing from these Latin2 fonts, but this deficiency
has now been corrected by getting Lout to generate output for these characters which prints their base letter and
accent separately.
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1.15. The current date and time

The @Date and@Time symbols produce the current date and time:
It is now @Time on @Date.

produces something like
Itis now 4.57 p.m. on 19 February, 2008.

The result depends on the current language.
Both symbols have @Format option that changes the format of the result:

@Date @Format { @DayNum"/"@MonthNum"/"@ShortYear }
The result is the@ Format option with the symbols replaced by the appropriate values:

19/2/08

The/ characters have been enclosed in double quotes for the usual reason (Section 1.4).
Here is the full list of symbols that you can use within b@lFormat options:

@Year The year, €.g1994

@ShortYear The last two digits of the year, e.g4
@Month The month, e.gbecember

@ShortMonth The month abbreviated, e Dec
@MonthNum The number of the month, betweg¢and12
@Day The day of the week, e.§aturday
@ShortDay The day abbreviated, e gat

@DayNum The day of the month, betweamand31
@MeriDiem a.m.or p.m.

@ShortMeriDiem  am or pm

@Hour The hour, betweed0 and23

@ShortHour The hour, betweed and23

@TwelveHour The hour, betweenand12

@Minute The minute, betweed0 and59

@Second The second, almost always betwe@and59

The default format fo@Date in English is
@Date @Format { @DayNum @Month, @Year }
and the default format fa@Time in English is
@Time @Format { @ TwelveHour.@Minute @MeriDiem }

Both default formats depend on the current language, and @\tanth, @ ShortMonth, @Day,
and@ShortDay,@MeriDiem and@ ShortMeriDiem.
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1.16. Superscripts and subscripts

There are@Sup and@Sub symbols for producing superscripts and subscripts:
2 @Sup nd

produces

2nd

and the@Sub symbol works in a similar way. These symbols are probably never required
in English language text, since the only uses for them are in footnotes, which produce the
superscript automatically, and equations, which have their own versions of these symbols. Both
symbols have gap option which determines the vertical spacing.

1.17. Verbatim and piped text

The @Verbatim symbol prints the following object exactly as it appears in the input file.
All special meanings for characters, symbols, etc. are turned off; there is one result line for each
input line. For example,

@IndentedDisplay @Verbatim {
A line of "verbatim" text
Another line, with a \ character

}

has result

A line of "verbatim" text
Another line, with a \ character

Use@F @Verbatim { ... } to get the result in a fixed-width font.

If the verbatim text containgor } characters, then they should either be balanced or else
you need to use the alternative form

@Verbatim @Begin

@End @Verbatim

so that there is no doubt about where the verbatim text ends. Although we have said that there are
no special meanings, there is one exception to this r@kiclude and@SysInclude commands

are recognized, allowing all or part of the verbatim text to come from some other file. Braces do
not have to be balanced in that file.

Occasionally the first line of some verbatim text begins with some spaces that have to
be preserved. This is a problem f@Vverbatim because it ignores all white spaces following
the opening brace and all white spaces preceding the closing brace. However, the alternative

Prior to Version 3.13 the@Verbatim symbol was restricted to Unix systems only. This restriction no longer applies to
@Verbatim and@RawVerbatim, but it does apply t@Pipe, @PipeVerbatim, and@PipeRaw\Verbatim.
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@RawVerbatim symbol stops ignoring white spaces at the opening as soon as a newline character
is reached; in other words, it will preserve all white spaces following the first newline.

The @Pipe symbol (available on Unix-style systems only) may be used to pipe some text
through a Unix command. For example,

@ID lines @Break "sort" @Pipe {
Gaskell, Elizabeth

Lawrence, D. H.

Austen, Jane

Dickens, Charles

}

will cause the object between braces follow@g@ipe to be piped without interpretation through

the Unixsort command; its output is the result of tl@Pipe command, here made into a display
preserving the line breaks in the output. The final result will be the four authors, one per line,
in alphabetical order. We can’t show this result to you because that would make this manual not
compilable on non-Unix systems.

The double quotes arourgbrt are not necessary in this example, but may be in more
complex ones. For example, one can see just the first few lines of the sorted result using

"sort | head" @Pipe ...
and here the quotes are necessary becgigsene of the special characters that need quoting,

according to Section 1.4. The quotes also serve to group the command into a single Lout object.

Some Unix commands don’t need any input, and then the object follo@irige may be
empty. For example,

"Is" @Pipe {}

will list the files of the current directory.

Any Lout symbols in the result of th@Pipe symbol, such a@PP, @Box, and so on, will
be interpreted in the usual way. This is convenient because it allows you to write your own Unix
commands that include Lout symbols in their output. However, sometimesit is preferable if the
output is treated verbatim. For example,

"pwd"” @Pipe {}

attempts to print the current working directory, but this will not come out well because the output
contains/ symbols, which Lout will then attempt to interpret as Lout symbols. To avoid this
problem, use@ PipeVerbatim instead of@Pipe:

"pwd" @PipeVerbatim {}

This causes the output of the command to be enclosed@Werbatim @Begin and
@End @Verbatim. There is also @PipeRawVerbatim symbol which encloses the output in
@RawVerbatim rather than the ordinar@ Verbatim.
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1.18. Drop capitals

There are two symbols for producing drop capit@®ropCapTwo and@DropCapThree.
Place the capital to be dropped just before the symbol, and the rest of the paragraph after it:

| @DropCapTwo {
tis a truth universally acknowledged, that a single man
in possession of a good fortune, must be in want of a wife.

}

produces the object

t is a truth universally acknowledged, that
a single man in possession of a good
fortune, must be in want of a wife.

@DropCapThree is the same except that the capital is larger and spreads over three lines.

Because Lout occasionally gets the height of the enlarged capital slightly wrong, there is a
height option which allows you to change the height if you need to:

H @DropCapTwo height { 1.5v }
{

}

This shows the default value for the height of the capit@ibropCapTwo: 1.5timesthe current
inter-line spacing. The default height@DropCapThree is 2.5v.

These symbols produce an object which may appear anywhere in the usual way. A
paragraph symbol will be needed after the paragraph. The paragraph breaking style of the body
of the paragraph will badjust nohyphen; this cannot be changed at present.

1.19. Alternative conventions for white space

As Section 1.3 explains, when two objects are separated by one or more white space
characters (spaces, tabs, and newlines), this same amount of white space will separate the two
objects in the output.

Two other conventions for interpreting these white spaces have been used in other document
formatting systems. Roughly, they are:

troff  Like Lout, except that at every point where a sentence ends at the end of an input
line, add one extra space in the output.

TeX  Replace all sequences of two or more white spaces by one. Then, at every point
where a sentence ends, whether or not it is at the end of a line, add one extra space
in the output.

Lout offers these two alternative conventions by means of@indtialSpace option. This is
similar to the@InitialFont option described at the end of Section 1.6, in that you can set it at the
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beginning of your document, like this:

@SyslInclude { doc }

@Document
@InitialSpace { lout }

1

@Text @Begin

@End @Text

or you can set it in the setup file. The above example shows the default i@ltyeyhich
produces Lout’s usual spacing; the alternative valuegaiffeandtex.

How to tell whether a sentence has ended is a vexed question. Fesftimeethod, Lout
looks for a word at the end of a line ending in one of ", *.’,*?", or ‘' optionally followed by either
a right quote character or a right parenthesis. Actually, this depends on the current language
(Section 1.14); the rule just given is for English, and other languages may differ.

Thetex rule for where a sentence ends is slightly more complicated. Lout looks for a word,
not necessarily at the end of an input line, which ends as describadffdout in addition has a
lower-case letter preceding that.

In all cases you must use a paragraph symbol, sucd®RB or @LP, to separate your
paragraphs. The common convention of other systems, that a blank line marks a paragraph, is
never true of Lout.

Whatever rule is adopted, there are occasional exceptions where you will have to indicate
explicitly whether you want an ordinary space or a between-sentences space. For this there are
two symbols;- (ordinary space) ang~ (between-sentences space). For example,

Dr.~Kingston

will produce an ordinary space between the two words, even wsthvhich would otherwise
consider that spot to be the end of a sentence. Spaces adjacent to these two symbols have
no effect on the result. Please note however tharoduces an unbreakable space (that is,

one that will never be replaced by the end of a line) in contrast to just leaving a space, which

is breakable.
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2.1. Displays
The @Display symbol displays the following object in the centre of the page or column:
@Display @I { Invitation to Afternoon Tea }

has result

Invitation to Afternoon Tea

Space is inserted automatically above and below the display; no paragraph symbols are needed.

To make the display appear at the left margin instead of centred@us#Display instead
of @Display. To make anindented display, ugéndentedDisplay or @QuotedDisplay; the latter
indents at the right margin as well as at the left. There are@tSentredDisplay and@Centered-
Display symbols which centre the display just lik@Display does, and@RightDisplay which
rightjustifies the display.

If you use displays frequently you might prefer abbreviated forms of their names. These are
made from@ and the capital letters of the full nam@D, @LD, @ID, @QD, and@CD. Owing
to a clash with the name of another syml@RightDisplay has no abbreviation.

Displays often need to be set using a different font, paragraph breaking style, and so on to
the surrounding text. It's best to set out such displays like this:

@CentredDisplay @I clines @Break {
Invitation to Afternoon Tea

with

Mr. and Mrs. Gilbert Newington-Smith
}

You can have as many of these symbols as you like, including specialized on@glikeeBox
and@Thbl. The only rule is that the display symbol must come fi@t: @Display ...is wrong.

It's not a good idea to have one display immediately followed by another one, because there
will be too much vertical space between them. Use a list instead (Section 2.2). Displays at the
ends of paragraphs look awkward and are best avoided.

A display may come out partly on one page or column and partly on the next, if it has places
where it obviously can be broken in two. For example, a display which is an ordinary paragraph
of text might be broken in two between any two lines. To force a display to keep together on one
page or column, use ti@OneRow symbol like this: @Display @OneRow { ... }.

Other display symbols produce aligned and numbered displays, and raw displays (i.e.
without vertical space). Although these can display any object as usual, in practice they are used

33
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for mathematics, so they are described in Section 7.5.

Three setup file options control the appearance of displays. (For a general introduction to
setup files and their options, consult Section 4.1.) Here they are with their default values:

@DisplayGap { 1.00v }
@Defaultindent { 0.5rt }
@Displaylndent { 2.00f }

@DisplayGap is the amount of vertical space inserted before and after displays, and may be any
length (Section 1.2). The default valueQ0v, is equal to the current inter-line spacing.

@Defaultindent is the indent produced b@Display; 0.5rt produces centring, although why
it does so is beyond our scope [@RDisplayindent is the indent fox@ IndentedDisplay, and used
at both margins by@QuotedDisplay. Its default value2.00f, is twice the current font size.

2.2. Lists

The @IndentedList symbol introduces a sequence of items to be made into a displayed
list:

preceding text

@IndentedList

@Listltem @1 Emma

@Listltem @I { Mansfield Park }
@EndList

following text

After the initial @IndentedList symbol, each item is introduced I@Listitem, and the list ends
with @EndList. The result here is

preceding text

Emma

Mansfield Park
following text

with space inserted automatically before, between, and after the items.

As the example shows, tf@IndentedList symbol causes the items to be indented. Also
available are@LeftList, @QuotedList, @CentredList, and @CenteredList, which format the
items like the corresponding display symbols do. Other list symbols genelabeldor each
item. For example@NumberedList causes the items to be numbered:
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@Heading { Quiz }

@NumberedList

@Listltem { Which American statesman owned a two-storey clock? }
@Listltem { Which Yankee commander from the Civil War cut a
swathe of destruction through the State of Georgia? }

@EndList

has result
Quiz
1. Which American statesman owned a two-storey clock?

2. Which Yankee commander from the Civil War cut a swathe of destruction through the
State of Georgia?

The generated labels are added at the left margin. Here is the full set of label-generating list
symbols, showing the first label produced by each:

1. @NumberedList (1) @ParenNumberedList
I.  @RomanList () @ParenRomanlList

.  @UCRomanList ()  @ParenUCRomanList
a. @AlphaList (@) @ParenAlphalList

A. @UCAIphaList (A) @ParenUCAIphalList
. @BulletList

[l @StarList

— @DashList

The Roman numerals end at cc (200), but ordinary decimal numbers have no limit. The labels
produced by the four alphabetical list symbols are determined by the current language; in English
they start at and end at.

You may also supply your own labels using tl@TaggedList symbol. Each item is
introduced by@Tagltem instead of@Listitem. Since such labels tend to be quite wide, there are
@WideTaggedList and@VeryWideTaggedList symbols which leave extra space for them:

@WideTaggedList

@Tagltem { 9 a.m. } { Breakfast in the Ipamena Lounge,
served with Irish coffee and fresh croissants. }
@Tagltem { 10 a.m. } { Prof. A. Smith

speaks on ‘The Wealth of Nations.’ }

@EndList

Each @Tagltem symbol is followed by the desired label between braces, and then the item
proper. The label may be empty, but still its enclosing braces must be there. The result here is

9a.m. Breakfastin the Ipamena Lounge, served with Irish coffee and fresh croissants.

10 a.m. Prof. A. Smith speaks on ‘The Wealth of Nations.’
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An alternative way to accommodate wide labels is the ‘drop item, which looks like this:

10 a.m.
Prof. A. Smith speaks on ‘The Wealth of Nations.’

Individual items are dropped in this way by usi@propTagltem instead of@Tagltem. There

Is also a@DropListitem symbol corresponding t@Listitem, but it is very rarely needed. Lout

IS not able to decide for itself whether a label is wide enough to require a drop item. Lout will
refuse to skip to the next column or page between a drop tag and its item, preferring instead to
move the drop tag to the next column or page.

Each list has a ‘raw’ version which omits the preceding space,@BddList has a raw
version which omits the following space. These are mainly used when an item is itself a list:

@ParenNumberedList

@Listltem {
@RawParenRomanList
@Listltem { MV Nominees,

hereinafter called the vendor, ... }
@RawEndList

}
@EndList

produces
(1) () MV Nominees, hereinafter called the vendor, ...

If @ParenRomanList had been used instead @RawParenRomanlList, (1) and (i) would have
appeared on different lines; or@EndList had been used instead@RawEndList, there would
have been too much space following the list.

A list item may come out partly on one page or column and partly on the next, if it has places
where it obviously can be broken in two. For example, a listitem which is an ordinary paragraph
of text might be broken in two between any two lines. To force a list item to keep together on
one page or column, use ti@OneRow symbol like this: @Listitem @OneRow { ... }.

Occasionally it is desirable to start a new page or column between two list items. This
cannot be done by insertir@NP between them, because the space between two list items is
a kind of no-man’s land where nothing is allowed to be. Insteadg@bistNewPage symbol is
used: it is permitted only between two list items, and its effect is to make the following list item
appear at the top of the next page or column. It may be used within any kind of list.

Another special list item is@Listinterruptitem. This prints its content without any
numbering or formatting:

@NumberedList

@Listltem { This is the first list item. }
@Listinterruptlitem { This is an interruption to the list. }
@Listltem { This is the second list item. }

@EndList
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produces

1. Thisisthe firstlist item.

This is an interruption to the list.

2. Thisis the second list item.

Although @Listinterruptitem is written like a list item, the result appears to be an interruption to
the list. It may be used in any kind of list.

Yet another kind of listitem symbol ®Paragraphitem, which introduces a list item whose
labels are integrated into a paragraph:

@Heading { Extract from GNU General Public License }
@LeftList

@Paragraphitem {

You may copy and distribute verbatim copies of the Program’s
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty ...

}

@Paragraphltem {

You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you ...

}
@EndList

has result
Extract from GNU General Public License

1. You may copy and distribute verbatim copies of the Program’s source code as you
receive it, in any medium, provided that you conspicuously and appropriately publish on
each copy an appropriate copyright notice and disclaimer of warranty ...

2. You may modify your copy or copies of the Program or any portion of it, thus
forming a work based on the Program, and copy and distribute such modifications or work
under the terms of Section 1 above, provided that you ...

Since the numbers are part of the item, the kind of list to use is@istftList rather than
@NumberedList. It would be better if@Listitem could be used, but problems behind the scenes
prevent this.@Paragraphltem has astyle option that works much like thetyle option of @List
described just below.

Another useful variation is theaulti-column listin which the items are spread over several
columns within the current column. Any kind of list may be converted into a multi-column list.
For example, here is how to get a multi-column bullet list:
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@BulletList
colnum {3}
colgap { 1.0c}
colheight { 5.0c }

followed by the listitems an@EndList as usual. This list willappear spread over three columns,
with the items placed down the first column, then down the second, and so on. The columns will
have equal width, as wide as possible given that they are separated from each other by the gap
given bycolgap. Ideally, one would want the columns to have equal height, just enough to hold

all the items; but since Lout is not clever enough to do this, you must specify a fixed height for
each column, using thmlheight option; and this height must be small enough to allow the entire

list to fit onto one page, since it is effectively an unbreakable display.

The value ofcolnum must be either 1, 2, 3, 4, or 5. If itis 1 (the default valuwe)gap and
colheight are not used and the result is an ordinary list. The valuslfap andcolheight may
be any width; the default values are those shown above. All the features available for ordinary
lists and list items work in the usual way with multi-column lists: one may keep a listitem in one
column by enclosing it i@ OneRow, cause a break to the next column us@gistNewPage,
and soon. If thereis not enough space in the columnsto hold all the items (a real possibility since
their height is fixed), any excess is dropped, sometimes with and sometimes without a confusing
error message.

Every symbol introduced in this section has an abbreviated form consistidgafowed
by its capital letters only. For exampl&@RawNumberedList abbreviates to@RNL, and
@Listitemto @LI. The sole exception i®RawList, which has no abbreviation becau@®&L is
the abbreviation fo@RomanlList.

Expert users will be interested to learn that all of the list symbols described in this section
are derived from the two basic oneé®List and @RawList, merely by setting options. Here are
all the options, together with their default values:

@List
type { num }
style { num }
labelwidth { 2f }
labelright { No }
labelrightgap { 2s }
indent{ Oc }
rightindent { Oc }
gap{1lv}
start {1}
font { }
break { }
colnum {1}
colgap { 1.0c}
colheight { 5.0c }

These options may be used with all of the list and raw list symbols, except that some combina-
tions don’'t make sense, for examjheent with @CentredList or style with @BulletList, since
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the list symbol has clearly already set the option.

The type option determines the type of numbering (Arabic, Roman, etc.) and is not
intended for ordinary use, since there are distinct symbols for each type, as we have seen. The
style option determines the format of the label, arayn symbol within it being replaced by the
number (in Arabic, Roman, etc. as determined bytsipe option) of the item. For example,
@ParenNumberedList is just

@List
style { (num) }

and@BulletList is just

@List
style { @Bullet }

with num not mentioned since no number is wanted. ©igaggedList symbol and its variants
also have thatyle option; in their case, theum symbol within it must be mentioned exactly
once, and its value is set to produce the label supplied by the author.

Thelabelwidth option determines the width set aside for the labels; this is wiagakéde-
TaggedList and @VeryWideTaggedList differ from @TaggedList. If labelright is Yes, it means
that the label is to appear right-justified in this width, apart from a wialiblirightgap to the right
of it to separate it from the content of the list item. The default valualsdlrightgap, 2s, is the
width of two spaces. Ifabelright is No, labelrightgap is not used.

Theindent andrightindent options determine the space left blank at the left and right mar-
gins. The value given to these options may be any length, for exangpl@alf an inch), o10.5f
(half the current font size). Section 1.2 describes lengthsin general. There are also three useful
symbols denoting lengthgd Displayindent is the amount by which indented and quoted displays
are indented@Widelndent and @VeryWidelndent are the indents used @®@WideTaggedList
and@VeryWideTaggedList. Using these symbols helps to keep documents consistent.

The gap option determines the vertical space inserted between items. Once again this
must be a length, although since it is vertical rather than horizontal, somewhat different kinds
of lengths are appropriatet.5v for 1.5 times the current vertical space between lines, or the
default value@DisplayGap, which produces the amount of vertical space used before and after
displays. Owing to problems behind the scenes, there is no list option for the space before or after
the list as a whole. To change this space in one list, use a raw list and insert your own paragraph
symbols; to change it in every list there is a setup file option, described below.

Thestart option is the number assigned to the first item. It must be decimal:

@ParenRomanList
start {25}

looks strange, but it is the correct way to number the first item (xxv).

Thefont option defines a font (or any value suited for t@¢ont symbol) which is to be
applied to each item (but not the labels). For example, you might be bothered by the fact that a
listitem whose last line has no descendersin its letters is closer to the next list item, producing a
slightly irregular appearance. One way to solve this problemis
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@NumberedList
font { strut }

since the valuatrut given to the@Font symbol causes it to insert an invisible vertical strut into
every word under the influence of that symbol. For more information, including another way to
insert struts, consult Section 8.10.

The break option defines a break style (suitable for t@Break symbol) which is to
be applied to each item. If you wanted each item in a ragged style, for example, you could
just write

@NumberedList
break { ragged }

rather than laboriously enclosing each itemdgged @Break.

The last three optionsplnum, colgap, andcolheight work together to produce multi-column
lists, as explained earlier. When the default valueadiumis used (i.e. 1);olgap andcolheight
are ignored and the result is an ordinary list.

Here is a larger example of these options in action. Settingibdémt andrightindent to
@DisplayIndent produces an effect similar @QuotedDisplay:

preceding text
@List

style { @I {Iltem num}: }

indent { @Displaylndent }

rightindent { @Displaylndent }

labelwidth { @Widelndent }

start { 10 }
@Listltem { The vendor ... in the case of accident. }
@Listltem { The vendor ... adjacent to the facility. }
@EndList
following text

The resultis

preceding text

Item 1Q The vendor will not be liable for any injury caused by the escape of
radiation or radioactive materials from the facility, nor for the costs of
repair of any property damaged by nuclear blast or fallout in the case
of accident.

Item 11 The vendor will not be liable for any injury caused by radioactive
materials being transported to or from the facility, nor for injury caused
by radioactive materials stored adjacent to the facility.

following text

You can change tha@efaultvalues of théabelwidth, labelright, labelrightgap, indent, rightindent,
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gap, andbreak options, by setting options calle@ListLabelWidth, @ListLabelRight, @ListLa-
belRightGap, @ListIndent, @ListRightindent, @ListGap, and@ListBreak optionsin the setupfile
(Section 4.1). These default values will then apply to every list in the document unless overridden
by an option, just like the usual default values. The setup file also @@dsaOuterGap option

which determines the gap before the first and after the last list item in non-raw lists.

2.3. Footnotes and endnotes

A footnote is created by typing
@FootNote { Like this. }

after the word that the footnote refersto. It will be numbered automatically and placed at the foot
of the page or columhor, if space there is insufficient, it may start on or run onto the following
page or column. The footnote must be enclosed in braces.

The @FootNote symbol has @Location option which determines where it goes:

@FootNote
@Location { ColFoot }

{.}

places the footnote at the bottom of the column, and

@FootNote
@Location { PageFoot }

(..}

places it at the bottom of the current page, occupying the full page width even in a multi-column
document (this is occasionally useful for footnotes to headings). Of course, in a single-column
document there is no difference anyway. The default value ofithecation option isColFoot.

Endnotes work in exactly the same way as footnotes, except that the symbol to use is
@EndNote and they appear either at the end of the document or at the end of some major part
of it, depending on the type of document (Chapter 3). Endnotes are always column width and
so have n@Location option.

Footnotes are usually labelled with consecutive Arabic numberals, but you can tell Lout to
label a footnote (not an endnote) with something else, like this:

@FootNote

@Label { @Dagger }
{ This footnote will be labelled with a dagger, not a number. }

whose result should appear at the bottom of this pa&yembols commonly used for footnote
labels include@Dagger (1), @DaggerDbl (T), @Star (), @SectSym (8), and@ParSym (1)), but
you can use any object. If you want no label at all, use an empty object like this:

ILike this.
"This footnote will be labelled with a dagger, not a number.
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@FootNote
@Label {}

Footnotes with a@Label option are excluded from the automatic numbering that applies to
other footnotes.

The language of a footnote or endnote will be the language of the document as a whole.
Thisis not necessarily the same as the current language at the point where the footnote or endnote
occurs, or even the language of the enclosing large-scale structure symbol. It may be necessary
to enclose the body of the footnote in a language symbol, like this:

@FootNote { French @Language{...}}

Doing it the other wayRrench @Language @FootNote ..) is not effective.

Afootnote attached to the very last line of a chapter or appendix of a book occasionally runs
onto the first page of the following chapter or appendix, and this looks very poor. If this happens,
the solution is to place a@LP after the last line (including the footnote).

In the rare case where more than one footnote is attached to one wo@ AnsgherFoot-
Note for the second and subsequent footnotes:

something or other.
@FootNote { The first footnote. }
@AnotherFootNote { The second footnote. }

This ensures that the superscripts will be separated by commas, as convention demands.

The setup file contains a number of options for controlling the appearance of footnotes.
(See Section 4.1 for a general introduction to setup files and their options.) Here are all the
options, with their default values:

@FootNoteThrough { No }

@FootNoteLocation { ColFoot }

@FootNoteNumbers { Arabic }

@FootNoteFont { 0.80f }

@FootNoteBreak { 1.20fx }

@FootNoteFormat { { number &0.05f } @Insert body }
@FootLen { 2.00c }

@FootAboveGap { 1.00v }

@FootGap { 0.20c }

There are also setup file options for controlling endnotes. Since they are quite similar to the ones
for footnotes, we won’'t say any more about them here.

@FootNoteThrough may be Yes or No; Yes means that the footnotes are numbered
continuously through the document (or through each chapter in the case of hdoksgans
that the numbering begins afresh on each p&EootNoteLocationdeterminesthe default value
of the @Location option mentioned above; it may be eitt@slFoot or PageFoot.

@FootNoteNumbers determines how the footnotes are numbered; it majrhibic, Roman,
UCRoman, Alpha, or UCAIpha, which give the obvious results. It may also Bellets, which
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uses sequences of bullets to mark the footnotes, following a style proposed by typographer Jan
Tschichold, and it may b&ymbols, which produces the traditional sequence of daggers and
similar symbols.

@FootNoteFont and@FootNoteBreak determine the font and paragraph breaking style of
footnotes. The default value @FootNoteFont produces the same font family and face as the
bulk of the document, but reduced to 0.8 times the original size.

@FootNoteFormat determines the format of the footnote. Tingmber symbol within it
must appear exactly once, and is replaced by the number of the footnote (if numbereoddy he
symbol is replaced by the body (that is, the content) of the footnote. The default value shown
uses symbols from raw Lout to add a small space at the right of the number, then insert it at the
beginning of the first paragraph of the body. Another suitable value might be

@FootNoteFormat { number |1fx body }

which places the body in a separate column to the number, one font width to the right of the left
edge of the number.

@FootLen determines the length of the small horizontal line drawn above the footnotes;
@FootAboveGap determines the minimum space to be left clear above this line@afubtGap
determines the vertical separation between footnotes. All three may be any length.

2.4. Margin notes and arbitrary placement
A note can be placed in the left margin by typing
A left note. @LeftNote { A left note. }

after the word that the note refers to. The note will appear in the margin at the same height on
the page as that word, unless that would cause it to overlap a previous margin note, in which case
it will be shifted downwards (but never onto the next page). The note may be an arbitrary Lout
object; for example, you might type

A left note. @LeftNote @I { A left note. }

to make your note come out in italics.

You can get a note in the right margin by usi@RightNote instead of@LeftNote. To get Aright
a note in the outer margin (left on even pages, right on odd pages®0seerNote; and for the "Ote-

Aninner  opposite, us@InnerNote. Antouter
note. . ) ) o note.
By default, Lout produces margins that are 2.5 centimetres wide, which is not really enough

to accommodate reasonable margin notes. To change these margins, you need to change options
in the setup file, as explained in Section 4.3.

The appearance of the margin notes themselves is also determined by options in the setup
file (for a general introduction to setup files and their options, consult Section 4.1). Here are the
options and their default values:
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@MarginNoteFont { 0.80f }
@MarginNoteBreak { ragged 1.10fx }
@MarginNoteHGap { 0.5¢ }
@MarginNoteVGap { 1.00v }
@MarginNoteWidth { 1.50c }

@MarginNoteFont determines the font; the default value produces the current font scaled to 0.8
times the current siz&€lope 0.80f would yield italic notes, and so or@MarginNoteBreak is the
paragraph breaking style, similar to tl@@nitialBreak setup file option.

@MarginNoteHGap determines how far away from the adjacent text column the margin
note will appear; the default value is 0.5 centimetres. Notice that, by this definition, margin
notes will appear in the page body margin (Section 4.3) if there is @MarginNoteVGap is
the minimum vertical separation between margin notes (i.e. it determines how far downwards a
note will be shifted to avoid the previous one@MarginNoteWidth determines the width of the
column in which margin notes (both left and right) are set; the default value of 1.5 centimetresis
suited to the 2.5 centimetre page margins that are the default, but if you widen the page or page
body margins you will be able to increa@MarginNoteWidth too.

Left notes extend into the left margin (including the left page body margin) a total distance
of @MarginNoteHGap plus @MarginNoteWidth, and it is up to you to make sure that this does
not put them off the page. Similar remarksapply to right notes. And since notes are never shifted
to the next page, only downwards, there is also a risk that a note will be shifted off the bottom
of the page, if it is very long or if preceding notes obstruct it. Again, itis up to you to avoid
problem by keeping your notes small and not too close together.

Margin notes inside footnotes, figures and tables work well. Margin notes in multi-column
documents are disastrous unless used very sparingly. Margin notes do not appear in plain text
output (Section 3.6).

A more radical way to place objects at arbitrary points on the current page is provided by
the @Place symbol:

@Place
x {right - 1c - xsize }
y{{foot+top}/2}
{
@Box { Hello }

}

The placed object may be any object. This particular example produces a box whose
(horizontal) position is such that its right edge is one centimetre from the right edge of the page,
and whose (vertical) position is halfway ughe page.

In addition to numbers, with or without units of measurement (Section 1.2), the following
symbols may be used inside thandy options:
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left The left edge of the page
right The right edge of the page
foot The foot edge of the page
top The top edge of the page

+ Addition (positive is to the right and up)

- Subtraction (negative is to the left and down)
* Multiplication

/ Division

xsize The width of the object being placed

xmark  The column mark of the object being placed (for expert users)
ysize The height of the object being placed

ymark  The row mark of the object being placed (for expert users)

Negative numbers have to be enclosed in double quotes to avoid the 4rigalg mistaken

for subtraction. The usual precedences and associativities apply to the mathematical operators;
braces (not parentheses) may be used for grouping. It is best to give valuaady that do

not depend on any assumptions about where the coordinate system’s origin is; this is true of the
examples above. At the point wheg@Place occurs, the result is an empty object. As with
margin notes, Lout does not know what is happening and will not lay out the rest of the page
around the placed object.

2.5. Theorems, lemmas, corollaries, definitions, propositions, examples, and claims

A theorem is created like this:

@LD @Theorem
@Title { Fermat's Last Theorem }

{

@Eq {asupn+bsupn!=csupn}forall positive integers @Eq { a },
@Eq{b}, @Eq{c}and @Eq{n}when @Eq{n>2}.

@LP

@Proof | have a proof of this theorem, but the margin

is too small to contain it. @EndProof

}

where we have used ti@LD ‘left display’ symbol from Section 2.1to get a left-justified display,
and the@Eq symbol from Chapter 7 for the equations. The resultis

Theorem 2.1 (Fermat’s Last Theorem):a" + b" # ¢" for all positive integers, b, c andn
whenn > 2.

Proof: | have a proof of this theorem, but the margin is too small to contain it. O

The @Theorem symbol produces an object with no adjacent vertical space, hence it needs to be
used in conjuction with display or paragraph symbols. The theorem is numbered automatically,
with the title and number inserted at the start of the first paragr@pritle may be omitted.
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@Proof producesroof: with the appropriate following space, a@EndProof produces a
box at the end of the line. They may be used anywhere, not just within thebrems.

There are seven symbols that produce independently numbered sequencesin thisway. They
are@Theorem, @Definition, @Claim, @Proposition, @Lemma, @ Corollary, and@Example.

The setup file contains options which determine whether the theorem numbers include a
chapter number@ChapterNumInTheorems), or a section numbe@SectionNumInTheorems),
and soon. Asection number automatically includes a chapter number, etc. There are also options
to change the word printed. For example, if you need a sequence of conjectures, change the
@ClaimWord setup file option to

@ClaimWord { Conjecture }
and use theé Claim symbol for your conjectures. You can even put

import @DocumentSetup
macro @Conjecture { @Claim }

into your mydefs file (Section 2.13) if you wish, so that you can wr@Conjecture in your
documents instead @ Claim.

The setup file also contains two options which control the format of the theorem (claims and
so on have corresponding options). Here they are with their default values:

@TheoremTitleFormat { (title) }
@TheoremFormat { { @B { word @NumSep number title: } &2s } @Insert body }

The first option is used only when@Title is given to the theorem, and it determines how the title

is formatted: theitle symbol within the option stands for tf@Title option. The default value

shown places parentheses around the title. The second option determines the format of the entire
theorem. Within itword stands for the value a® TheoremWord; number is the number of the
theoremtitle is the title of the theorem after formatting i@ TheoremFormat (if there is a title;
otherwiseitle is @Null, which prints as nothing and even deletes the preceding space as required);
andbody is the body of the theorem. The default value prints the word, number and title with a
colon in bold, and inserts them and two spaces into the first paragraph of the body; another value
might be

@TheoremFormat { @B { word @NumSep number title } @LP body }

which places the header in bold on a line by itself, separated from the body by a paragraph break.
For @NumSep see page 113.

Owing to problems behind the scenes, @&heorem symbol and its companions have a
potential efficiency problem: although all numbers are finalized on the second run, it takes Lout
time proportional to the square of the highest theorem number to do this. So large numbers of
theorems numbered together might be slow.

! Occasionally@EndProof does not appear as far to the right as it should. This problem can be fixed by using
@LD @HExpand @Theorem, which instructs Lout to make sure that as much horizontal space as possible is allocated
to the theorem.
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2.6. Figures and tables

Figures are created in a similar way to footnotes:

@Figure
@Caption { Basser Lout }
@Diag vstrut { yes } treehsep { 1c } {
@HTree { @Box Lout @FirstSub arrow { yes } @Box PostScript }

}

The @Figure symbol places the following object (which in this example is created using the
advanced graphics features of Chapter 9) at the top of the following column or page, labelled
by the @Caption option and automatically numbered. You can see this example at the top of
page 48. Tables are obtained in the same way u@iTaple instead of@Figure. There is a third
symbol called@Floater. It won’t be mentioned again, but it works exactly like ligFigure and
@Table.

@Figure and@Table each have a@InitialLanguage option which determinesthe language
of the figure or table. If this is omitted, the language of the document as a whole will be used,
not the language where the figure or table occurs.

The two symbols also have@CaptionPos option, which determines whether the caption
appears above or below the figure or table. The defaBklsw, the alternative ig\bove.

The question of what is a suitable running header to print on pages containing figures and
tables (possibly from different sections) is a rather awkward one. On any page with a figure or
table at the top, Lout uses whatever running header was appropriate for the text on the previous
page. In practice it seems to work quite well.

If your document contains many figures, large figures, or multi-page figures, you are likely
to encounter cases where Lout’s assignment of figures to pages is not pleasing. In that case,
you can improve things by moving the figures around within the body text, and by using the
@Location option of the@Figure symbol, which determines where the figure will appear. Its
possible values are

PageTop The figure will appear at the top of the following page, occupying the full page
width; or, if there is insufficient space there (owing to other figures already
present), at the top of the first subsequent page with sufficient space.

EvenPageTop Like PageTop except that the first page of the figure or table will be an
even-numbered (left-hand or verso) page — useful for double-page spreads.

FullPage Like PageTop except that nothing else will appear on the same page as the fig-
ure except the usual running headers and footers, and possiblyFotirege
figures and table's.

EvenFullPage Like FullPage except that the first page of the figure or table will be an
even-numbered (left-hand or verso) page, ikenPageTop.

This location replaces th@FullPage option of earlier versions of Lout, which has been withdrawn.



48 Chapter 2. Adding Structure to Documents

Lout PostScript

A

Figure 2.1. Basser Lout

PageFoot The figure will appear at the foot of the current page, occupying the full page
width; or, if there is insufficient space there, at the top of the following page
and so on as fopageTop.

ColTop The figure will appear at the top of the following column, occupying the col-
umn width; or, if there is insufficient space there, at the top of the first subse-
qguent column with sufficient space. This is different fr@ageTop only in
multi-column documents.

ColFoot The figure will appear at the foot of the current column, occupying the column
width; or, if there is insufficient space there, at the top of the following column
as forColTop. This differs fromPageFoot only in multi-column documents.

ColEnd The figure will appear in a column at the end of the document (or chapter,
appendix etc. in the case of books). There i®ageEnd value corresponding
to ColEnd.

AfterLine The figure will appear as a column-width display immediately after the line in

the final printed document in which it occurs.

TryAfterLine The same aafterLine unless there is insufficient space in the current column
to hold the displayed figure, in which case it switcheStTop instead.

Display The figure will appear as a display at the point it occurs. ThereTeyiisplay
value corresponding tisplay.
Raw The figure will appear as an object, with no extra spacing, at the point it occurs.

This is useful, for example, for getting two figures side by side in one display:
use a displayed table containing two raw figures.

The @Table symbol also has this option. The default locatiorPigyeTop, but this can be
changed by changing tf@FigureLocation and@TableLocation setup file options.

The numbers assigned to figures and tables, and their ordering in any list of figures or tables,
is based on where they appear in the final printed document, not on where they appear in the
source files. This is better for the reader in the unusual case of a fixed figure being overtaken
by a floating one. If a section number is printed as part of a figure number, and the figure floats
forward from one section into another, the figure number will reflect the later section, not the
earlier one as it should. You can fix this problem by moving the figure to an earlier point in the
section, or by not having section numbers in figures (see below).

@°Figure and @Table each have & OnePage option, whose value may bees or No.
Setting@OnePage to Yes causes the figure or table and its caption to be kept together on one
page or column (enclosing the body of the figure or tabl@@neRow would have the same
effect except that it would not incorporate the caption, hence the need for this option). You need
to be certain that the whole assembly will fit on one page when sefiiDgePage to Yes. If it
doesn't, Lout should warn you with a message such as

25.3c object too high for 23.4c space; will try elsewhere
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giving the size of the oversize object and the size of the space it failed to fit into; but (unfortu-
nately) it does not given a clear indication of whether trying elsewhere succeeded or not. When
you see this message you need to check for yourself whether the figure was actually printed or
not; it may mean merely that the figure was put back to a later page than the first possible one.

Thedefaultvalue of the@OnePage option for each figure or table depends on the value of
its @Location option as follows:

No PageTop ColTop ColEnd Raw
Yes PageFoot ColFoot Display AfterLine TryAfterLine

These choices represent a guess that figures that the user is happy to see at the page foot or in a
display are probably going to be small enough to keep on one page, but that other figures may
not be. In any case, these are only default values and you m@etPage as you wish.

By default, the body of the figure will be centred, and this usually looks best, at least for
small figures.@Figure and@Table each have @Format option which controls this format:

@Figure
@Format { @CurveBox @HExpand @CC @Body }

Within the @Format option, the@Body symbol stands for the body of the figure or table; it
must appear exactly once. Display symbols sua@asntredDisplay may not be applied to the
@Body symbol; instead, there a@Il, @QQ, @CC, and@RR, which indent, quote, centre, or
right-justify the following object. The example just given centresthe figure ins@earveBox
which is horizontally expanded (by tti@HExpand symbol, which is not specific to figures) to
occupy the full width of the page or column, rather than fitting snugly around the figure.

Although @CC will always centre the figure or table, occasionally it underestimates the
amount of space available to centre in, and hence the figure or table appears only partly centred,
or even left justified. This occurs when nothing on the page extends the full width of the page.
If this problem occurs, use

@Format { @HExpand @CC @Body }

The @HExpand symbol expands the space available to the following object to the maximum
possible amount, so that the centring is with respect to the full available width as desired.

The @Format option applies to just the body of the figure, not to its caption. It applies to
each page or column of a multi-page or multi-column figure; for example, the above format will
draw a box around each page of a multi-page figure, and each page will be separately centred.
ColEnd andRaw figures are exceptions to this rule: they always apply the format to the figure as
a whole. This means that you cannot box multi-page figures of these two types, since the result
would be an unbreakable object too large to fit on one page.

There are setup file options for controlling the appearance of figures and tables. Only those
for figures will be given here, since the ones for tables are identical exceprbiatreplaces
Figure in their names. Here they all ate:

These are as of Version 3.15 and above. Prior to that there@®eeptionFont, @ CaptionBreak, and@CaptionFormat
options, and@CaptionFormat took values that did not include tlkaption symbol.
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@FigureLocation { PageTop }

@FigureFormat { @CC @Body }

@FigureWord { figure }

@FigureNumbers { Arabic }

@FigureCaptionPos { Below }

@FigureCaptionFont { }

@FigureCaptionBreak { }

@FigureCaptionFormat { @B { word @NumSep number. &2s } @Insert caption }
@MakeFigureContents { No }

@FigureListWord { figurelist }

@FigureLocation is the default value of th&Location option of figures. Changing it, for
example toFullPage, changes the location of all figures at once. You may still override this
location for any individual figure, however, by giving that figur@&ocation option. In a similar
way, @FigureFormat is the default value of th@Format option (this shows why figures are
centred by default) an@FigureCaptionPos is the default value o CaptionPos.

@FigureWord determines the word that is part of the figure number. The default Vigjue,
ure, produces ‘Figure’or its equivalent in the current language; any other value produces itself.

@FigureNumbers determines whether figures are numbered automatically or not; the
choices ar@lone, Arabic, Roman, UCRoman, Alpha, anduCAlpha. Depending on the document
type and where the figure or table occurs, the number might include a chapter number as well.
This is determined by options in the setup file for your document type; for example,

@SectionNuminFigures { No }

appears in theeport setup file, and means that a section number will not appear in the figure
number (unless you change the optiorvés).

@FigureCaptionFont and @FigureCaptionBreak determine the font and paragraph
breaking style used in the captions of figures. Their default values are empty, meaning to use the
initial font and break styles; but, for example, you could have

@FigureCaptionFont { -2p }

in your setup file to get a smaller font size in your captions.

The @FigureCaptionFormat option determines the format of the caption. Within it, the
symbolword stands for the ‘Figure’word as defined @FigureWord; thenumber symbol stands
for the number of the figure; anghption stands for the body of the caption. The default value
shown above prints the word and number and a period in bold, inserted together with a gap of
two spaces into the first paragraph of the caption. If you don’t us@tineert symbol you'll
run into problems with multi-paragraph captions.

You can get a list of figures at the start of your document by settin@tieakeFigureCon-
tents setup file option tores. The format of these lists will follow the format of tables of con-
tents. These lists are only available in books (Section 3.3). The title printed above the list of
figures is determined by th@FigureListWord option; the default valudigurelist, produces ‘List
of Figures’or its equivalent in the current language; any other value produces itself.
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2.7. Large-scale structure: chapters, sections, etc.

Lout’s large-scale structure symbols vary with the type of docum@at{apter for books,
@Overhead for overhead transparencies, etc.), but they all work in the same way. Here is a
typical example@Section, as it would actually be used:

@Section

@Title { Allocation of teachers }
@Begin
@PP
Apart from the usual need to avoid clashes, the allocation of teachers must
ensure that no teacher teaches more than seven periods per day, or ...
@End @Section

First comes the symbol itself, then any options in the usual way, and then the following object,
enclosed in@Begin and @End @Section. The following object, also called the body of the
section, may contain paragraphs, displays, and all the other features as usual. The body should
begin with a paragraph symbol, which may@eP or @LP as you prefer. The resultis a section

like the present one, automatically numbered, with@etle option for its heading, preceded by

a conditional new page symbol (Section 1.8).

When@Section symbols are used within an ordinary document, they must be bracketed by
@BeginSections and@EndSections symbols, like this:

@SyslInclude { doc }

@Doc @Text @Begin
preceding text
@BeginSections

@Section ... @End @Section
@Section ... @End @Section

@Section ... @End @Section
@EndSections
@End @Text

This arrangement is reminiscent of the one for lists, and, as for lists, there may be no paragraph
or new page symbols before, between, or after the sections.

The@Begin ... @End @Sectionthat brackets the body of each section may be abbreviated
to{...}. However, the long formis recommended because it helps Lout to detect missing or extra
braces within the body of the section.

To change the gap between sections, you need to chang@3betionGap option in the
setup file, as explained in Chapter 3. If you just want a new page or column before one section,
then use th@NewPage option of that section, like this:
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@Section
@Title { Bandicoots and quolls }
@NewPage { Yes }

@Begin

@End @Section

The @NewPage option is only available with large-scale structure symbols that usually do not
appear on a new page (lik@Section), and it forces them to appear on a new page. You can'tuse
it with large-scale structure symbols that usually appear on a new pag&(@kepter) to force
them not to — there is no way to do that.

All large-scale structure symbols havegarag option, whose use is explained in Section
2.8, and a@RunningTitle option. If running page headers have been reque@&iinningTitle
will be used if it is given, otherwis@Title will be used for the running header. For example, the
present section begins like this:

@Section
@Title { Large-scale structure: chapters, sections, etc. }
@RunningTitle { Large-scale structure }
@Tag { largescale }

@Begin

The point is that the section title is rather long for a running title, and so w&uRaenningTitle
to get an abbreviated version of it.

Section titles typically appear in Bold face in the section heading, but in Roman face in
tables of contents and running page headers. So if part of your title is in italics, enclog#iit in
rather than jus@! to ensure that you get the right kind of italics in both contexts.

All large-scale structure symbols also have @mitialLanguage option which sets the
current language for the duration of that symbol. However, footnotes, endnotes, figures, tables,
references, and index entries are set in the initial language of the document as a whole, unless
you change their language explicitly using ti¢anguage symbol.

The remainder of this section describes the setup file options for controlling the appearance
of large-scale structure symbols. (For an introduction to setup files, consult Section 4.1.)
These options mainly appear in the th@Use clause, since exactly which large-scale structure
symbols exist depends on the type of document. For example, here are the setup file options from
thedoc setup file relating to appendices:
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@AppendixWord { appendix }

@AppendixNumbers { UCAlpha }
@FirstAppendixNumber { 1}
@AppendixHeadingFont { Bold }
@AppendixHeadingBreak { ragged 1.2fx nohyphen }
@AppendixHeadingFormat { number @DotSep title }
@AppendixGap { 2.0v @OrlfPlain 2f }
@AppendixinContents { Yes }
@AppendixNumIinTheorems { No }
@AppendixNumInDisplays { Yes }
@AppendixNumiInFigures { No }
@AppendixNuminTables { No }

@AppendixPrefix { }

There are similar options for each large-scale structure symbol. Here is a brief explanation.

@AppendixWord contains the word that is to be prefixed to the appendix number in full
headings. The special valagpendix produces Appendix or its equivalent translated into the
current language. Any other value produces itself.

@AppendixNumbers determines the style of numbering of appendices, and mayatgc,
Roman, UCRoman, Alpha, UCAIpha, or None meaning unnumbered. Most commorAigbic,
but appendices traditionally use upper-case letters, hence thelW@hlgha given above.

@FirstAppendixNumber { 1} is the number (always in Arabic) to assign to the first
appendix. Itisalmostalways 1, but a few people like to start their numbering from O; this is only
possible if the style of numbering specified ®AppendixNumbers is Arabic.

@AppendixHeadingFont and @AppendixHeadingBreak specify the font and paragraph
breaking style to be applied to the appendix heading (relatig@ bitialFont and@InitialBreak);
the default values shown above produce Bold in the current font family and size, and ragged
breaking without hyphenation.

@AppendixHeadingFormat defines the format of the appendix heading. Within it, the
symbolshumber andtitle stand for the appendix number (including the appendix word) and title
respectively. The@DotSep symbol produces a dot and two spaces, except when there is no
number, when it produces nothing. For example, to draw a full-width rule under the heading,
change this option to

@AppendixHeadingFormat { number @DotSep title @LP @FullWidthRule }

Arbitrary formats are acceptable.

@AppendixGap determines the vertical space to leave between appendices; the default
above leavegv, except that when plain text output is in effect it leagémstead. To get a new
page between appendices, use the magic \@uehich is raw Lout for new page. In books,
the major components (preface, introduction, tables of contents, parts, chapters, appendices, and
indexes) always start on a new page and there is nothing you can do to change that.

@AppendixinContents determines whether the appendix will be listed in the table of con-
tents, and may bees or No. The next few options determine whether an appendix number will
be included in the numbers assigned to theorems etc., numbered displays, figures, and tables.



54 Chapter 2. Adding Structure to Documents

There is a@StructPageNums setup file option which determines whether page numbers
will include the numbers of large-scale structure symbols. If Yeis @AppendixPrefix is pre-
fixed to all page numbers of pages containing appendices. For example, @tidpgndixPre-
fix to APP- produces page numbers APP-A-1, APP-A-2, and so on. The object separating each
element of such compound numbers is determined bgithemberSeparator setup file option,
which has default valugbut which can easily be set t@r -- if desired.

Running page headers above appendices always include the title of the appendix, so there is
no option for specifying whether to do so or not. But for subappendices and other such smaller
units, the choice of whether to mention them in running headers is left to the user:

@SubAppendixNumInRunners { Yes }

Despite the misleading name, this option determines whether the entire subagjlerakxvell
as number will be used as a running header.

2.8. Cross references and links

Cross references are a useful feature of documents, but they are a problem for authors.
Suppose that at one point of your document you have

We hold these truths to be self-evident, that all men are created equal,
that they are endowed by their Creator with certain inalienable Rights,
that among these are Life, Liberty, and the pursuit of Happiness...

and that at some other point, earlier or later, you have

The anti-slavery cause, founded as it was on the Declaration
of Independence (page 181), could appeal to patriotic as
well as moral sentiments...

This is across referenceand the problem is that as the document is revised, the Declaration of
Independence might move to page 185, and the cross reference must be found and changed.
Lout has a simple solution to this problem. Instead of writing the page number, write

The anti-slavery cause, founded as it was on the Declaration
of Independence (page @PageOf { decl.of.ind }), could appeal to
patriotic as well as moral sentiments...

instead, and at the point referred to, write
We @PageMark decl.of.ind hold these truths to be self-evident, that...

Inserting @PageMark decl.of.ind will not affect the result, but Lout makes a note of the
number of the page on which the word preceding it appears, and inserts that number in place of
@PageOf decl.of.ind. The tagdecl.of.ind, may be any simple word (actually Lout will accept a
multi-word tag, but they are very inconvenient and better avoided). The braces are there, as usual,
to control grouping: we don’t want the following punctuation characters in the tag.

One tag calledast.page is created automatically for you@PageOf last.page gives the
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number of the last page of the document. For example, the result for this document is 329.

Cross referencing also applies to large-scale structure symbols su@iClespter and
@Section (any symbol with a@Title option), as well as@FootNote, @EndNote, @Figure,
@Table, the numbered display symbols, a@d.istitem and @DropListltem (but not@Tagltem
and@DropTagltem). Each of these symbols hagarag option:

@Section
@Title { Cross references }
@Tag { cross }

@Begin

@PP

Cross references are a useful ...

Now you can use th@PageOf symbol to find the number of the page on which the symbol’s
result begins, and th@ NumberOf symbol to find its number:

For further information on this point, please consult
Section @NumberOf cross (page @PageOf { cross }).

produces
For further information on this point, please consult Section 2.8 (page 54).
For symbols with a@Title option (chapters, sections, etc.) there is alsa@hétleOf symbol:

For further information on this point, please consult
the @TitleOf { cross } section.

produces

For further information on this point, please consult the Cross references and links
section.

But this symbol won’t work for footnotes, list items, and other things without a title.

Like all tags, the value of th@Tag option should be a simple word (although Lout does
accept multi-word tags). Cross referencing of list items yields just the number of the item, in
Arabic, Roman, or whatever; it does not include the surrounding parentheses or other decorations
introducted by the list’style option.

To work cross references out, Lout has to process your document more than once, storing
information between runs in special files it creates whose names efdma.ld. A complex
document like this Guide requires five runs, but since every run produces a perfectly good
PostScript file suitable for proof reading, in fact you need two runs to start with and one run per
cycle of revision thereafter, only one more than would have been necessary in any case.

The cross referencing system assumes that each Unix directory contains only one Lout
document (possibly spread over many files). If you keep several documents in one directory you
can turn off the cross referencing with theflag:

lout -s simple > simple.ps
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Since this will cause question marks to replace footnote and section numbers, and other products
of cross referencing, it is only feasible for simple documents. Alternatively, you can reset cross
referencing when switching from one document to another, by removinigdilé. You should

also remove this file if your document changes radically — from a report to a bodk, say.

PDF viewers and recent versions of PostScript viewers offer a high-tech version of cross
references callelinks, which allow the user to click on, say, the entry for a section in a table of
contents and be immediately transported to the page on which that section begins. In principle,
anything could happen when a link is clicked on, but Lout only offers two kinds of limiternal
links that transport the user to some page in the current documentexachal linksthat
transports the user to a URL location on the World Wide Web.

Lout automatically makes an internal link out of every page number it prints in the table of
contents and in the index, and every reference citation. You can also insert your own links, using
the @CrossLink symbol like this:

See cross @CrossLink { Section @NumberOf cross }

The@CrossLink symbol consumes two objects, one to its left and the other to its right, and we’'ll
explain each of these now.

The object on the rightSection @NumberOf cross in our example) can be an arbitrary
Lout object: you don’t have to hau®NumberOf or @PageOf inside it, although in practice
you often will, since it makes sense to put a low-tech link wherever you have a high-tech one, for
the benefit of readers of paper versions. This object on the right is what is printed, so the overall
result in this example is

See Section 2.8

But, beyond this, clicking anywhere on this object on the screen will invoke the link, transporting
the user to some other page.

The object on the lefttoss in our example) must be a tag that is acceptable t@thegeOf
symbol described earlier in this section. The link will transport the user who clicks on it to the
page that@PageOf would point to if given that tag. You can ensure that your tag is acceptable
in the usual ways: by usin@PageMark, or by giving the tag as th@Tag option of a chapter,
section, etc. as described earlier in this section.

A moment ago we said that the object to the right@€rossLink is what is printed by the
@CrossLink symbol. Thisistrue by default, but there i@CrossLinkFormat option in the setup
files which allows you to change the appearance of this printed object. (See Section 4.1 for a

IAn unfortunate and long-standing bug causes Lout to crash occasionally when reading from a cross-reference database
file that it wrote on the preceding run. The problem has to do with mistakenly taking a literal word, or part of such a word,

as an invocation of a symbol. The crash will occur ongbeondrun (because the database file is written, not read, on

the first run), and might be accompanied by an error message mentioning rstigickeEnvor SetTarget You can make

it happen, for example, by including

pnformat @Index { watch me crash! }

in your document — thpnformat tag, a literal word, will be mistaken for thenformat option of @Index by the database
reader. If this problem appears, try enclosing tags that you entered recently in double quotes. Epciasiagabove
in double quotes fixes the example problem.
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general description of setup files and their options.) The default val@bssLinkFormat is
@CrossLinkFormat { @Body }

Within the @CrossLinkFormat option, the@Body symbol stands for the object to the right of
@CrossLink. It is actually the value of@CrossLinkFormat that is printed, so, for example,
changing it to

@CrossLinkFormat { blue @Colour @Underline @Body }

causes all link objects to be printed in blue and underlined. If you want a special format just for
one link, there is @Format option to@CrossLink that overrideg CrossLinkFormat:

cross @CrossLink @Format { @CurveBox @Body } { Section @NumberOf cross }

You can also give the formatting you want directly, since the object to the rig@t@fossLink
can be an arbitrary Lout object:

cross @CrossLink @CurveBox { Section @NumberOf cross }

However, in this form the@CrossLinkFormat setup file option is still applied.

External links are obtained in much the same way as internal ones, except that the symbol
to use is@ExternalLink and instead of supplying a tag, you need to supply a URL.:

"http://snark.ptc.spbu.ru/~uwe/lout/lout.ntml" @ExternalLink { Lout Home Page }

Once again the result is the object to the right, modified by@fgrmat option; and there is an
@ExternalLinkFormat setup file option that works in the same way@SrossLinkFormat. This

time, though, the effect is to jump right out of your document to the given place on the World
Wide Web, assuming that the software you are using to display your document is capable of such
a thing.

At present, the@CrossLink and @ExternalLink symbols behave as though@OneCol
symbol encloses the object to their right. This means that that object is kept together on one
line of any enclosing paragraph, and inter-word spaces within it are not adjusted along with the
inter-word spaces of any enclosing paragraph. This deficiency might be corrected in the future,
but meanwhile it means that it is best to keep your objects on the right short.

2.9. Tables of contents

Lout takes note of the titles of all your large-scale structure symbols (Section 2.7) and what
pages they begin on, and it uses this information to produce a table of contents like the one at the
start of the present document. It is totally automatic; you do nothing.

Some details of the appearance of the table of contents, including whether to make one or
not, are controlled by options in the setup file. The default setting is to make one in books but not
to in other types of documents, but by changing the setup file you can have a table of contentsin
any type of document.

Section 4.1 describes setup files in general and how to change the options within them. The
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options relevant to tables of contents and their default values are:

@MakeContents { No }
@ContentsGap { 0.20v }
@ContentsGapAbove { 0.80v }
@ContentsGapBelow { 0.00v }
@ContentsLeader { .. }
@ContentsLeaderGap { 4s }
@ContentsRightWidth { 3f }

The @MakeContents option may beves or No, and determines whether a table of contents is
made or not. Its default value Mo but it is set toves in thebook setup file.

@ContentsGap determines how much vertical space to leave above each line of the table
of contents, in addition to the usual single line spacing; its value may be any length (Section 1.2).
The default value).20v, is twenty percent of the current inter-line spacing.

Some entries, such as those for chapters and appendices in books, are more important
than others@ContentsGap does not apply to these entries; inste@d;ontentsGapAbove and
@ContentsGapBelow are used above and below each of them, again in addition to the usual
single line spacing.

@ContentsLeader is the object which is repeated across the page to connect each entry
with its page number; popular values arand. and the empty object@ContentsLeaderGap
determines how far apart these objects are; the default vadLie four times the width of a space
character@ContentsLeaderGap may be0s, but only if @ContentsLeader is non-empty.

@ContentsRightWidth reserves some space at the far right for page numbers. Any entry
wide enough to intrude into this space is broken into two or more lines to keep it clear.

In addition to these options, each document type has options that determine which large-
scale structure symbols will be listed in the table of contents. For example, among the options
to the@BookSetup symbol in thebook setup file are these:

@ChapterinContents { Yes }
@SectionInContents { Yes }
@SubSectioninContents { Yes }
@SubSubSectioninContents { No }
@AppendixinContents { Yes }
@SubAppendixinContents { Yes }
@SubSubAppendixInContents { No }

Each may be eitheYes or No; these default values produce entries for everything except
sub-subsections and sub-subappendices.

2.10. Glossaries

A glossary is a section at the end of a document containing terms and their definitions,

The features described in this section are closely based on a design by Thorsten Seitz.



2.10. Glossaries 59

with a reference back to the page of the document where each termisfirst used. It's similarto an
index, except that there are fewer entries and they are longer and more spaced out — for reading
rather than just reference.

In order to get a glossary, you have to be using eithemthuk or report setup file, and
you have to make your own copy of the setup file (as described in Section 4.1) and change the
@MakeGlossary option within it to Yes. Lout does not insert a glossary automatically. The
glossary will appear at the end of the document, immediately before any index.

To make an entry in the glossary, place something like this in your main text at the point you
are defining the term:

Object @Glossary {

Part of a document occupying a rectangular area;
may be a simple word, or a collection of smaller
objects composed in arbitrary ways.

}

The object to the left of@Glossary is the term being defined, and the object to the right is its
definition. Nothing will appear in the main text where you put this, but the term will appear in
the glossary, accompanied by its definition and the page number of this spot.

The term should be just a word or a short sequence of words. The definition may be aslong
and complex as you wish, containing paragraphs, displays, and so on.

The glossary items will appear sorted alphabetically. You can useoitieey option of
@Glossary to provide a separate sorting key:

{@Char florin} @Glossary sortkey { florin } {
The florin character.

}

This entry will appear in the list where things beginning witto, not where théorin character
code would place it. If you do this, since the term being defined is no longer used as a sort key
it is free to be an arbitrary object, not restricted to be a word or a short sequence of words.

Creating a glossary entry does not automatically create an index entry (Section 2.11). If
you want an index entry for your glossary term as well (as you probably will) you need to make
that separately, and you will need to use a different tag from the tag used by the glossary entry
(which is either the term being defined,sarrtkey if given). To make an index entry that points
into the actual glossary, which you also probably need, just place your index entry somewhere
inside the definition.

In your main text you may want to indicate to the reader that some word or phrase appears
in the glossary. For that there is tl@nGlossary symbol:

... where you can put one @InGlossary { object } ...

The thing between braces does not actually have to be in the gloggar@jossary usually
just changes the font, by default to small capitals, and it does not change anything unless
@MakeGlossary is Yes.

The remainder of this section explains how to change the appearance of the printed glossary,
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by setting options in the setup file. For a general introduction to setup files and their options, see
Section 4.1; here we just explain how the particular options relating to glossaries work.

Most of the glossary options appear within t®ocumentSetup @Use clause. Here they
are (excep@GlossaryFormat which we’ll discuss in a moment) with their default values:

@MakeGlossary { No }

@GlossaryText { @Null }

@GlossaryFont {}

@GlossaryBreak {}

@GlossaryGap { @DisplayGap }
@GlossaryColumnNumber{ 2 }
@GlossaryColumnGap { 1.00c @OrlfPlain 6s }
@InGlossaryFont { smallcaps }
@InGlossaryFormat { @Body }

First comes@MakeGlossary, which determines whether to make a glossary, as we know.

@GlossaryText is some arbitrary text that will be placed before the first entry of the glos-
sary. You can also give this option to t@Book and@Report symbols, and that would probably
be the best place since such text is usually part of the document content, not the setup.

@GlossaryFont and @GlossaryBreak are font and break style options which are applied
to each glossary entry. The default values don’t change the font or break style at all.

@GlossaryGap determines the vertical separation between one glossary entry and the next.
You can give any length (Section 1.2) here; the default is the gap used around displays.

@GlossaryColumnNumber and@GlossaryColumnGap determine the number of columns
on glossary pages, and the width of the gap between them. By default you get two columns per
page and a one centimetre gap (or six spaces in plain text output), as for indexes (Section 2.11).

@InGlossaryFont and @InGlossaryFormat determine the appearance of the result of the
@InGlossary symbol. The first changes the font; the second allows for more radical formatting.
Within it, @Body stands for the object following th@InGlossary object, and you can do
anything you like with it here. For example,

@InGlossaryFormat { @CurveBox @Body }

would cause@InGlossary to enclose the following object in a curvebox (which would look
horrible, of course). The default values change to small capitals but nothing more.

@GlossaryFormat, which we omitted earlier because it is more complex, determines the
format of each glossary entry. Here it is with its default value:

@GlossaryFormat {
+3p @Font @S @Name @Right @1 { @Word&&page @PageNum }
@DP
@RawlndentedDisplay @Body

}
We’'ll go through this bit by bit.
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First, the value of the optionislonger than usual so we have spread it over three lines. There
is nothing significant in this; end of line is the same as a space to Lout, and we've used three lines
just to show the value clearly.

Within @GlossaryFormat three symbols are made available specially:

@Name Will be replaced by the term being defined

@PageNum  Will be replaced by the number of the page of the spot where the
@Glossary symbol is placed

@Body Will be replaced by the definition

Now let’s look at what the default format does. The first bit,
+3p @Font @S @Name

produces the term being defined, three points larger than would have been the case otherwise,
and in small capitals. Th@Right symbol causes what follows it to appear at the far right, so

@I| { @Word&&page @PageNum }

will appear at the right of the column on the same line as the term. The va@&wid&&page
iS just page in the current language, ar@PageNum is a page number as we know, so this
produces something like

page 143

at the right. After that we hav@DP which leaves a display-sized vertical gap, then the body
appearsin an indented display, made Raw so that there is no trailing vertical space.

You can change this option to anything you like. For example, suppose you prefer bold to
small capitals, you want the page number in parentheses after the term, and you want each entry
to be kept together in one column:

@GlossaryFormat {
@OneRow {
@B @Name (@1 { @Word&&page @PageNum })
@DP
@RawlIndentedDisplay @Body
}
}

And so on.

There are a few more setup file options for glossaries, to be found i@BwkSetup or
@ReportSetup @Use clause of the setup file. Here they are with their default values:

@GlossaryWord { glossary }
@GlossarylnContents { Yes }
@GlossaryPrefix {}



62 Chapter 2. Adding Structure to Documents

The first determines the word that will be used as the title of the glossary. The default value
shown produceSlossary in English and its equivalent in other languages. You could change it,
for example, to

@GlossaryWord { List of Definitions }

@GlossaryIlnContents determines whether the glossary will be listed in the table of contents if
there is one; an@GlossaryPrefix is used by structure page numbers.

2.11. Indexes

Although Lout is not clever enough to guess what entries should go in your index, it
will do almost everything else for you: sort the entries and attach the correct page numbers
automatically. As for tables of contents, the default setting is to have an index in books but not in
other types of documents. This and a few aspects of the appearance of the index can be changed
by changing the setup file, as explained at the end of this section.

Now, suppose you are discussing Galileo and you want his name in your index. Let’s be
ambitious and say that you want the index to contain something like this:

Galileo Galilei
life of, 201
telescope, his use of, 201-203
trial of, 205-211242,395

These lines show off Lout’s five tricks: the first igaw entry(no page number attached); the
second is aub-entry(indented); the third has page number rangastead of a single page
number; and the fourth hasw@erged entryseveral page numbers or ranges within one entry) and
aspecial elementhe page number in italics).

We'll get to them in a moment, but first, let’s see how to get a basic entry, like this one:
Galileo Galilei, 201

To get this into your index, type
galileo @Index { Galileo Galilei }

at the point where you mention Galileo. Nothing will be printed there, but the object following
the @Index symbol will be placed in the index, with a comma and the correct page number
appended automatically.

The object preceding th@Index symbol is a compulsory key which is used for sorting the
index entries but which is not itself printed anywhere. It is best to construct these sorting keys

1The collating sequence used to decide what comes after what is either the collating sequence useerbyrtipe
library routine (just the underlying binary character codes), or else the one useddnyttig collating sequence, which
understands accented characters and whose effect depends on your locale. To find outswtif)és in use or not,

type lout -V which prints out several lines of this and similar information, including information about command line
flags to switch between the two kinds of collation.

If the sorting you get turns out to be not what you expected, the first thing to try is the replacement of all accented
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from lower-case letters and the . character only, beginning with a letter, although multi-word
keys are allowed. These sorting keys do not have to be distinct from the tags used in cross
referencing; however, they do have to be distinct from each other, unless you want merged entries
(see below).

Our first trick, raw entries (no page number attached), is very easy: jus@&sevindex
instead of@Index. So the first line of our ambitious example is obtained by

galileo @RawIndex { Galileo Galilei }

This could go anywhere, since no page numbers are involved.

Our second trick, sub-entries, is also very easy, since a sub-entry differs from an ordinary
entry only by having an indent. The symbola@sSubindex, so the second line of our ambitious
example is produced by

galileo.life @Sublndex { life of }

You should always give sub-entries the same sorting key as their corresponding main entries,
plus a . and another word, because then you can be certain that the sorting will place sub-entries
directly after their main entries. There is@SubSubindex symbol that produces a double
indent, and there ar®RawSublindex and@RawSubSublndex symbols.

For our third trick, page number ranges, we usettheption of the@Index, @Sublindex,
and@SubSublindex symbols. For example, to produce the sub-entry

telescope, his use of, 201-203
put

galileo.telescope @Sublndex to { gt.end } { telescope, his use of }
at the beginning of the range, and

@PageMark { gt.end }

atthe end. You can use any tag you like insidetthegotion, as long as it differs from every other
tag (notice that sorting keys do not have to differ from tagstdoptions do: this is because
options go inta@PageMark like other tags do, and if two tags are the same we would have an
ambiguous result o PageOf). If both ends of the range fall on the same pagetdiwgption is
ignored: you will never get 201-201.

Our fourth trick is the merged entry:
trial of, 205-211, 242, 395

The main thing to grasp is that this merged entry was originally three separate entries (sub-entries
in this case):

letters in index keys by unaccented ones. Sorting is quite an intractable problem: etreail{j gets the sorting right
for one language, there still remains the problem of sorting multilingual indexes.
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trial of, 205-211
trial of, 242
trial of, 395

We already know how to produce these three entries, using @8edindex symbols, one with

ato option. Now we have discovered that Lout is able to merge several entries into one entry.
This raises two questions: how does Lout know which entries to merge? and given those entries,
what does the merging produce?

The answer to the first question is that Lout merges entries whose sorting keys are equal.
The merged entry above is produced by these three entries, placed in the appropriate places:

galileo.trial @Sublindex to { gtrial.end } { trial of }
galileo.trial @Sublndex { trial of }
galileo.trial @Sublndex { trial of }

The entries are merged because they have the same sortinggkiiey frial), not because they
happen to have the same contenél(of). In fact, once the page numbers are added the content
is not the same at all.

Now, having decided that the three entries

trial of, 205-211
trial of, 242
trial of, 395

must be merged, what does Lout do? Without being too formal, it finds the shortest larger entry
that contains everything in the given entries, more or less, preserving the order in which the
entries’ points of origin appear in the final printed document.

If the entries are not different at all, then the result will be the same as each of them. With
this in mind, let us return to our initial, ambitious example:

Galileo Galilei
life of, 201
telescope, his use of, 201-203
trial of, 205-211, 242, 395

We now know how to produce all four of these entries, but one problem of some practical
importance remains. Suppose we delete the section on the life of Galileo. If we had put the entry
that produces ‘Galileo Galilei’ in that section, we might inadvertently delete it, and the other
two sub-entries will lose their main entry. Before deleting anything, we must hunt through it for
index entries and ponder their significance, an error-prone and time-wasting thing to do.

The solution is as follows. When an index entry has sub-entries, make it raw, and repeat it
just before each of its sub-entries:

galileo @RawlIndex { Galileo Galilei }
galileo.life @Sublindex { life of }

at the first place,
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galileo @RawlIndex { Galileo Galilei }
galileo.telescope @Sublindex { telescope, his use of }

at the second, and so on. Now it is easy to verify that every sub-entry has a main entry; and when
deleting a sub-entry we can and should delete the adjacent main entry. After sorting, our index
entries will be

galileo Galileo Galilei

galileo Galileo Galilei

galileo Galileo Galilei

galileo Galileo Galilei

galileo Galileo Galilei

galileo.life life of, 201

galileo.telescope telescope, his use of, 201-203
galileo.trial trial of, 205-211

galileo.trial trial of, 242

galileo.trial trial of, 395

The first five entries have the same sorting key, and will be merged as required.

Each index entry symbol hagpaformat option, which affects the way the page number of
the entry is printed in the index. For example,

galileo.trial @Sublndex pnformat { Main } { trial of }

indicates that this is an entry of formetin. By default the format i©rdinary; it may beMain,
producing a bold page number in the indexSpecial, producing an italic page number.

As the name suggests, theformat option is actually a format option, within which the
@PageNum symbol stands for the index page number, so you could even write

galileo.trial @Sublndex pnformat { @Underline @PageNum } { trial of }

to get an underlined page number. However, it is rarely a good idea to upsaftieat option

in this way. Better to decide once and for all what variants on the basic format you are going
to have, call one variamfiain and the otheBpecial, use the setup file options described later in

this section to redefine the appearance of page numbers for these two index entry formats, and
explain in the@IndexText what the formats mean.

When index entries with different formats are merged, naturally each page number
preservesits own format. If there are two merged entries with the same page number but different
formats, the result is plausible but indeterminate. A page number range is formatted according
to the format of the index entry which is its starting point. To change the format cftémeof
the index entry, just do the usual thing. For example,

galileo @Index @I { Galileo Galilei }

will cause the stem of the entry to appear in an italic font.
The language of the index entry will be the initial language of the document as a whole,
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which is not necessarily the language at the point where the index entry occurs. To get the correct
language you will need @Language symbol following the@Index symbol:

galileo. @Index Italian @Language { Galileo Galilei }

or whatever. If you don't do this your index entry might be hyphenated incorrectly.

Although the page numbers in index entries will be kept up to date automatically as the
document changes, as all crossreferencesare, it is best to refrain from inserting index entries until
the document is complete and an overall plan of the structure of the index can be made. Place
index entries for floating figures and tables within their captions.

Large indexes may benefit frogpacers- empty spaces or even headings between the parts
for each letter of the alphabet. One simple way to get blank line spacers i€R#uwindex,
like this:

b @RawIindex {}
¢ @Rawlindex {}
d @RawlIndex {}

.z”@RaWIndex {3

These phantom entries will insert blank lines before the region of each English letter except ‘a’.
In fact there is a symbol calle@IndexBlanks that makes exactly these 25 entries. Unfortunately,
these blanks will occasionally appear at the top of a column, and if there are no tags beginning
with x, for example, there will be two blank lines between the w and y entries. You can start off
with @IndexBlanks and replace it later by the appropriate subset, if necessary.

A more elaborate kind of spacer can be placed into the index with@melexSpacer
symbol, like this:

a @IndexSpacer A

This is roughly equivalent ta @RawIndex A in that it puts the entry at sort positiora; but

it also places extra space above and below it, and it includes a font change, so #hatdhds

out like a heading (you can see the effect in the index of this docum@nltjdexSpacer also
includes a conditional new page effect, so that the spacer never appears alone at the bottom of
a column.

You need to change things slightly for the first spacer:
a @InitialindexSpacer A

to tell Lout to omit the unwanted space above it. There i@amlexLetters symbol which places
the 26 spacers

1For Lout to solve this problem automatically, it would need to be told which letter each index entry belongs under,
perhaps by symbol®Aindex, @BIndex, etc. The author felt that this would have been too tedious.
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a @InitialindexSpacer A
b @IndexSpacer B

Z @IndexSpacer Z

into your document for you in one go. Users of other alphabets are recommended to define a
similar symbol of their own.

The remainder of this section describes how to change the appearance of the index by
setting options in the setup file. For setup files and their options in general, consult Section 4.1.

There are several setup file options for the index. Here they are with their default values:

@Makelndex { No }

@IndexText { @Null }

@IndexFont { }

@IndexBreak { oragged 1.2fx }
@IndexFormat { @Body }
@SublndexFormat { {1f @Wide}@Body }
@SubSubindexFormat { {2f @Wide}@Body }
@IndexTypeOrdinary { @PageNum }
@IndexTypeMain { @B @PageNum }
@IndexTypeSpecial { @ @PageNum }
@IndexRangeFormat { @From--@To }
@IndexColumnNumber { 2 }
@IndexColumnGap { 1.00c }

@IndexCtd { Yes }

@IndexCtdWord { continued }
@IndexCtdFormat { @Body @I (@CtdWord) }
@IndexSpacerAbove { 2v }
@IndexSpacerBelow { 1v }
@IndexSpacerFont { +3p }
@IndexSpacerFormat { @Body }

The @Makelndex option, which may béres or No, determines whether to produce an index
or not. Although the default value i¢o, any type of document may be given an index just by
changing it toves. This has already been done in ik setup file, but not in the others.

@IndexText is some text to put at the start of the index, after the heading but before any
index entries. It will appear full width on the page. This option is also available as an option of
the @Document, @Report, and@Book symbols.

@IndexFont determines the font and font size of index entries (€iges Base 12p).
Leaving it empty as above produces the same font as the rest of the docu@ieaéxBreak is
the paragraph breaking style applied to index entdesjged is the traditional and best way.

@IndexFormat allows a more radical control of the appearance of the index entry than just
its font and break style. Within it, th@Body symbol stands for the entry, not including any page
numbers. The default value just leaves the index entry as is, but the corresponding options for
formatting subindexes®SublndexFormat and@SubSublindexFormat) are more interesting:
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@SublndexFormat { {1f @Wide}@Body }

causes subindexes to begin with an indent of widfimmediately followed by the entry. For
more information about lengths like, see Section 1.2. Another possible format is

@SublndexFormat { -- @Body }

which causes the subindex to begin with an en-dash and two spaces instead of an indent.

@IndexTypeOrdinary, @IndexTypeMain, and @IndexTypeSpecial give the page number
format to use when the index entry typ@islinary, Main, andSpecial respectively. Within them
the @PageNum symbol stands for the page number or page number range being printed. The
value of these options can be an arbitrary object. If the valugrafaamat option is notOrdinary,
Main, or Special, then thepnformat option itself is printed; it too may contain @PageNum
symbol, as explained earlier.

@IndexRangeFormat gives the format to use when a page number range, such as 5-8, is
to be included in an index entry. Within it the symb@i$rom andTo stand for the first and last
page numbers respectively. These will always be different widenlexRangeFormat is used;
Lout knows never to insert a range when the two end points are equal. The default value just
separates the two numbers by an en-dash with no space.

@IndexColumnNumber and @IndexColumnGap determine the number of index columns
per page, and the gap between them, and are exactly analogous@cti@nnNumber and
@ColumnGap options described in Section 2.12.

The next three options work together to control the appearance of running Héadbes
index:

@IndexCtd { Yes }
@IndexCtdWord { continued }
@IndexCtdFormat { @Body @I (@CtdWord) }

If an @Index entry has@Subindex entries that run over to the next column, Lout will print an
unobtrusive running header at the top of that column, something like this in English:

procrastinatiorgctd.)

It will print two running headers if @ Sublindex entry has@ SubSubindex entries that run over,

one for the main entry and an indented one for the sub-entry. You can turn off these running head-
ers by setting@IndexCtd to No. A particular word is associated with index running headers; by
default it isctd. in English and its equivalent in other languages. This is what the default value,
continued, of the @IndexCtdWord option gives you; if you want some other word, change that
option to the word you want. Finally, you can control the format of the running headers using
@IndexCtdFormat. Within this option, the symbaBody stands for the value of the index entry

that is running over (as formatted [@indexFormat, @ SubindexFormat, or @ SubSublndexFor-

mat but without any page numbers), a@CtdWord stands for the word produced by tl@@n-

10wing to problems behind the scenes, if more than three copies of the same running header appear on the same page,
their horizontal positions will become confused, probably resulting in the apparent disappearance of all but the last three.
Of course, this is highly unlikely to happen, since it means there must be a four-column index with a page on which all
four columns have the same running header.
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dexCtdWord option. The default value a®IndexCtdFormat, shown above, yieldsthe index entry
followed by @IndexCtdWord in italics and parentheses.

Finally, we have four options to control the appearance of index spacers:

@IndexSpacerAbove { 2v }
@IndexSpacerBelow { 1v }
@IndexSpacerFont { +3p }
@IndexSpacerFormat { @Body }

@IndexSpacerAbove and @IndexSpacerBelow determine the amount of extra space to insert
above and below index spacers (except t@atitialindexSpacer usesQv for its above space).

Any lengths from Section 1.2 are acceptable here; the default lengths shown are two times
and one times the current inter-line spacir@IindexSpacerFont may contain any font change
acceptable to th@Font symbol; the default increases the size by 3 points. For more radical
changes to the spacer form@jndexSpacerFormat allows any symbols to be applied to the
spacer object, which is represented by the syn@Bbdy within this option. For example,

@IndexSpacerFormat { @Underline @Body }

will cause the spacer to be underlined.

The @IndexSpacer symbol hasabove, below, font, andformat options which override the
four setup file options. For exampl@|nitialindexSpacer is equivalent to

@IndexSpacer above { Ov }

Whether you will ever need to vary the appearance of index spacers individually in this way is
very doubtful, but the capacity is there.

Lout offers the possibility of having up to three independent indexes (useful for author
indexes, etc.). The other two are called index A and index B, and they precede the main index in
the output. Just repladedex by IndexA to refer to index A, and bynhdexB to refer to index B.

For example,

smith.j @IndexA { Smith, John }
will insert an index entry to index A, an@IndexBBlanks will insert the usual 25 blank entries

into index B. There are setup file options to change the titles of indexes.

In large projects it might help to rename t@@ndexA symbol to something else, such as
@Authorindex. This can be done by placing

import @DocumentSetup
macro @Authorindex { @IndexA }

in the mydefs file. See Section 2.13 for an introduction to tingdefs file; the wordmacro is
needed here instead déf because we are introducing a new name for an existing symbol, not
defining a new symbol.
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2.12. Multiple columns

You can change the number of columns of text per page, and the width of the gap between
the columns, by changing these two setup file options:

@ColumnNumber { 1}
@ColumnGap {1.00c }

If you are using your own setup file (Section 4.1), you can find and change them there. If not,
@ColumnNumber may be changed at the beginning of your document (Section 3.1).

@ColumnNumber may be any number between 1and 10, with default value 1as shown, and
@ColumnGap may be any length (Section 1.2). The column width is derived from these options
using the obvious formula

pagewidth- margins— (@ColumnNumber — 1) x @ColumnGap
@ColumnNumber

columnwidth=

You must ensure that this comes to something reasonable.

These two options do not apply to pages containing an index. For them there are similar
setup file options calle@IndexColumnNumber and@IndexColumnGap (Section 2.11).

Most document types permit you to have multiple columns, but certain things will be kept
full width regardless of th& ColumnNumber option: figures and tables, chapter headings, and
so on. The details vary with the document type, so are deferred to Chapter 3.

2.13. Defining new symbols

Whenever you find yourself typing the same thing repeatedly, you can save a lot of time
by defining your own personal symbol to stand for that thing. For example, suppose you type
your company’s name, Batlow Food Distributors Pty. Ltd., frequently. You can define your own
symbol,@Batlow say, so that

Concerning your crate supply contract with @Batlow, @Batlow wishes to ...
produces

Concerning your crate supply contract with Batlow Food Distributors Pty. Ltd., Batlow
Food Distributors Pty. Ltd. wishes to ...

You will never have to type Batlow Food Distributors Pty. Ltd. again.

The method is to create a file callegdefs in your current directory, containing definitions
like this:

import @BasicSetup
def @Batlow { Batlow Food Distributors Pty. Ltd. }

The meaning of the first linémport @BasicSetup, will be explained shortly. After that comes
def for ‘define,’ then the name of the symbol being defined, then its value between braces. So
this example defines a symbol call@Batlow to stand for the object following it between
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braces. Lout will read this file during its setup phase (Section 4.1). Alternatively, you can place
definitions directly into your document files, following yo@Sysinclude lines and before
@Doc, @Report, or whatever symbol your document proper starts with.

Your symbols may have any names you wish made from lettergardowever, it is good
practice to have exactly or@, at the start, and to choose distinctive names that have no chance
of being the same as the name of any existing sym@m®atlow is a good choice, for example.

The object between braces is quite arbitrary; in particular, it may contain symbols. For
example, suppose you frequently need a small grey box:

import @BasicSetup
def @GreyBox { @Box paint { lightgrey } {} }

This defines a@GreyBox symbol that producer1. Most of the symbols in this guide are
from the BasicSetup packagehich is whyimport @BasicSetup is required: it makes these
symbols available to the definition, and can actually be omitted before definitions like the one
for @Batlow which do not use any symbols. However it does no harm, so we place it in front of
every definition as a matter of course.

Now suppose you frequently need a grey box, but enclosing differentth ENTRY | one

moment| EXIT |the next. You could try omitting th@ from the definition above, but that does
not work, because Lout notices the missing object while reading the definition, and inserts an
empty object in the usual way (Section 1.5).

However, there is a way to define@GreyBox symbol so tha@GreyBox ENTRY produces

[ENTRY], @GreyBox EXIT produce{ EXIT | and so on:

import @BasicSetup
def @GreyBox right x { @Box paint { lightgrey } x }

The addition ofright x immediately after the symbol’'s name plac@sreyBox into that class
of symbols, like@l and@Box, which consume and transform the object to their right. Xire
right x means that the object to the right will be referred ta agthin the definition. Soin

@GreyBox { Hello world }
@GreyBox consumes the following object, which becomeso that the value is

@Box paint { lightgrey } { Hello world }

which produce| Hello world|.

It is a good principle to choose symbol names that refer to what the symbol is for, rather
than how it does what it does. Here is a good example:

import @BasicSetup
def @Poetry right x { lines @Break @I x }

ILater chapters of this guide introduce specialized symbols for producing tables, equations, diagrams, graphs, and
computer programs. You need a differémport clause when using those symbols within a definition, because they are
not from the BasicSetup package. Examples may be found in the chapters concerned.
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This kind of name is very pleasant to use, since it allows you to forget about what is going on
behind the scenes:

@IndentedDisplay @Poetry {
Teach me to hear Mermaides singing,
Or to keep off envies stinging,
And finde
What winde
Serves to’advance an honest minde.

}

Most of Lout’s symbols follow this principle.

You can define symbols that consume the object to their left as well as the object to their
right, as the@Font, @Break, and@Colour symbols do:

import @BasicSetup
def @HeadingBox left x right y
{ @Box { @CentredDisplay @Heading x y }

}

This definition occupies several lines only because it is long; as usual, end of line is the same as
one space. Now

Cheating @HeadingBox {
The Department uses assignments ... of that student alone.

}

IS much easier to type than the equivalent example in Section 8.3. The result is the same:

Cheating

The Department uses assignments both as a teaching device and as a major compo-
nent of its assessment of each student. It therefore requires that all programs, ex-
ercises etc. handed in bearing an individual student’s name be the work of that stu-
dent alone.

Do not use a paragraph, display, or list symbol at the beginning or end of a definition, since the
result is not what people who do it are hoping for.
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Particular types of documents have specialized formatting requirements: title pages in books,
abstracts in technical reports, and so on. Lout provides a rangeafment typewith the
appropriate specialized features for each type.

There arefive types: ordinary documents, technical reports, books, overhead transparencies,
and stand-alone illustrations. The features of all other chapters are available within each docu-
ment type, but the features of one type are not available within other types.

3.1. Ordinary documents

Ordinary documents are the simplest kind, consisting of a plain sequence of numbered
pages. To produce an ordinary document, useltieesetup file and thé&@Doc symbol:

@Syslnclude { doc }
@Doc @Text @Begin

@End @Text

where... stands for the body of your document. This is the arrangement from Section 1.1 for
getting started. Alternatively, you can begin w@Document instead of@Doc:

@SyslInclude { doc }

@Document
@InitialFont { Times Base 12p }
@InitialBreak { adjust 1.2fx hyphen }
@InitialSpace { lout }
@InitialLanguage { English }
@PageOrientation { Portrait }
@PageHeaders { Simple }
@FirstPageNumber {1}
@ColumnNumber { 1}
@OptimizePages { No }
@Unpaginated { No }

1

@Text @Begin

@End @Text

This shows all the options @ Document, with their default values. As usual with options, the
options of @Document may be given in any order, and only the ones that need to be changed
need be given at all. Notice ti¥eafter the last option. Its meaning is beyond our scope, but total
disaster will ensue if it is forgotten. Th@Doc symbol is an abbreviation fa@Document //,

73
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which is why you don’t need with @Doc.

The eight options are a selection of setup file options (Section 4.1) that frequently need to be
changed. If your changes to the overall formatting are confined to these options, you can change
them here and avoid having your own setup file. If you already have your own setup file, change
them in either place and omit them in the other.

@InitialFont is the font of the bulk of the document, and should contain a family, a face, and
a size. The default value selects the Times family, the Base face, and the 12 point size.

@InitialBreak controls the behaviour of paragraph breaking in the bulk of the document. It
should have three parts: a paragraph breaking sadiedt, ragged, etc.), an inter-line spacing
(1.2fx for single spacing.4fx for double spacing, and so on), and eithgshen or nohyphen for
turning hyphenation on or off. It may also hawebreakfirst or nobreaklast (or both), meaning
to disallow a page break after the first line of a paragraph, or before the last, respectively.

@InitialSpace determines how Lout treats white space between two objects, as described in
Section 1.19.@InitialLanguage determines the language of the bulk of the document.

@PageOrientation determines the orientation of the page. Its value magdogait (the de-
fault), Landscape, ReversePortrait, Or ReverseLandscape. See Section 4.2 for further details.

@PageHeaders determines the appearance of page headers and footers throughout the
document, and may bidone, Simple, Titles, or NoTitles. Section 4.4 has the details, but just
briefly, None means no page headers at&ihple means a page number between hyphens at the
top of each page except the firsitjes produces full running titles as in this guide, andTitles
is like Titles with the running titles omitted, leaving just the page numbers.

@FirstPageNumber is the page number given to the first page.

@ColumnNumber is the number of columns per page in the bulk of the document, and may
be anything froni (the default value) ta0. It is possible to produce full-width ordinary text in
a multi-column document, using tk@Fullwidth symbol:

@SyslInclude { doc }
@Document
@ColumnNumber { 2 }
I
@Text @Begin
@Fullwidth {
@CentredDisplay @Heading { NOTICE TO TRESPASSERS }
}Trespassers are hereby notified that, ...
@End @Text

This produces a full-width heading above a two-column body. The Wm@spassers has been
placed immediately after the closing brace@fullwidth because (regrettably) any space here
will appear beford@respassers in the output. Alternatively you could use a paragraph symbol:

@Fullwidth {
@CentredDisplay @Heading { NOTICE TO TRESPASSERS }

}
@PP

Trespassers are hereby notified that, ...
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You can have sever@FullWidth symbols, producing full-width text wherever you want. Just be
aware that@Fullwidth always causes a fresh page to be begun, it will never appear on the same
page as a figure or table, and it is not able to hold a table of contents, a section, or an appendix.

Lout ordinarily places lines onto a page until space runs out, then moves to the next page and
so on. This often produces ugly empty spaces at the bottoms of pages preceding large unbreak-
able displays. Setting th@ OptimizePages option toYes causes Lout to examine the overall
situation and try to minimize the ugliness, using thgX dptimal paragraph breaking algorithm.

It takes two runs to do this, with intermediate results stored in Lout’s cross reference database
(Section 2.8); so deleting filleut.li will reset it, which might be wise after major changes. It

is possible for the optimizer to cycle, never settling on a single final best version; this is usually
caused by footnotes or floating figures inserted at points that end up near page boundaries.

The @Unpaginated option, whose value is ignored unless plain text output is in effect,
produces unpaginated output when change@tdsee Section 3.6).

Within the @ Text symbol, it is possible to have a sequence of sections:

preceding text
@BeginSections

@Section ... @End @Section
@Section ... @End @Section

@Section ... @End @Section
@EndSections

as described in Section 2.7. Within any section, a similar arrangement produces subsections:

preceding text

@BeginSubSections

@SubSection ... @End @SubSection
@SubSection ... @End @SubSection

@SubSection ... @End @SubSection
@EndSubSections

Within any subsection, there may be sub-subsections, obtained@&aginSubSubSections,
@SubSubSection, and@EndSubSubSections. There are no sub-sub-subsections.

Also within the@Text symbol only, there may be a sequence of appendices:

preceding text
@BeginAppendices

@Appendix ... @End @Appendix
@Appendix ... @End @Appendix

@Appendix ... @End @Appendix
@EndAppendices

These will be ‘numbered’ A, B, C etc. as is conventional. Within any appendix there may
be a sequence of subappendices, obtained in the usual way @BeginSubAppendices,
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@SubAppendix, and@EndSubAppendices. There are sub-subappendices as well, following the
same pattern, but no sub-sub-subappendices.

In addition to the@Title option, each large-scale structure syml@Bection, @SubSec-
tion, @SubSubSection, @Appendix, @SubAppendix, and@SubSubAppendix) has a@Tag op-
tion for cross referencing (Section 2.8),@nmnitialLanguage option for changing the language of
that part of the document, and@RunningTitle option which will be used in place @Title in
running headers if given@RunningTitle is useful when the full title is rather long.

The features described in other chapters are all available within ordinary documents.
Endnotes and references appear automatically at the end of the document. Figures are labelled

Figure 1, Figure 2, etc., and tables are labelled Table 1, Table 2, etc.

To get a table of contents, set t@MakeContents option in the setup file t¥es, and insert
the symbol@ContentsGoesHere at the point where you would like the table of contents to
appear, anywhere before the first section:

@Syslnclude { doc }

@Text @Begin

@CentredDisplay @Heading { Safety Procedures }
@Heading { Contents }

@DP

@ContentsGoesHere

@DP

@End @Text

You must supply your own heading, as well as paragraph symbols before and after. Regrettably,

@ContentsGoesHere may not be placed inside a display, nor ins@eullwidth.

To get an index, set th@Makelndex option in the setup file tores, and follow the
instructions in Section 2.11. The index will appear automatically at the end of your document.

Within the doc setup file there is a@OrdinarySetup symbol whose options control the

appearance of features specific to ordinary documents (in other words, the features described in

this section). Here is a representative sample of these options, showing their default values:

@Use { @OrdinarySetup
# @IndexWord { index }
# @AppendixWord { appendix }
# @SectionNumbers { Arabic }
# @SectionHeadingFont { Bold }
# @SectionGap { 2.00v }
# @SectionInContents { Yes }
# @SectionContentsindent { Of }

}

Section 4.1 explains how to make your own setup file and change its options.

The @IndexWord option determines what the index is called, if there is one. The default

value,index, produces the word ‘Index’in the current language. Any other value produces itself.
The @AppendixWord option is similar; its default value is ‘Appendix’in the current language.
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@SectionNumbers determines how sections will be numbered, and mapdee, Arabic,
Roman, UCRoman, Alpha, or UCAIpha. The default value israbic for sections and also all other
large-scale structure symbols except appendices, for whichuCipha. This produces the
appendices numbered in upper-case letters (A, B, C, etc.) that were mentioned earlier.

@SectionHeadingFont is the font used for section headings. The default value produces
the bold face from the family of the initial font. A family name or size is also acceptable:

@SectionHeadingFont { Helvetica Base +2p }

makes the section heading appear in the Helvetica font, two points larger than the initial size.

@SectionGap determines how much space is left blank before each section title; the default
value shown above is twice the current inter-line spacing. The special alay be used to
get a page break rather than a space. There are similar options for other large-scale structure
symbols, which determine how much space is left before each one.

@SectionIinContents determines whether or not an entry is made in the table of contents for
each section; it may bees or No, but would always b&es. The default value of the correspond-
ing options for sub-subsections and sub-subappendices, howelie@SectionContentsindent
determines the indent of the contents entry if printed at all; the default value shown ahove,
asks for zero indenting, so the entry will appear at the left margin.

3.2. Technical reports

To make a technical report, start off with theport setup file and th&@Report symbol:
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@SyslInclude { report }

@Report
@Title {}
@Author {}
@Institution {}
@DateLine { No }
@AtENd {}
@CoverSheet { Yes }
@ContentsSeparate { No }
@InitialFont { Times Base 12p }
@lInitialBreak { hyphen adjust 1.2fx }
@InitialSpace { lout }
@InitialLanguage { English }
@PageOrientation { Portrait }
@PageHeaders { Simple }
@ColumnNumber { 1}
@FirstPageNumber {1}
@OptimizePages { No }
@AbstractDisplay { Yes }
@ADbstractTitle { Abstract }
@Abstract {}
@GlossaryText { @Null }
@IndexText { @Null }
@IndexAText { @Null }
@IndexBText { @Null }

1

This shows all the options a@Report! with their default values. As usual with options, they
may be given in any order, and only the ones whose values need to be changed need be given at
all. The meaning of thé symbol is beyond our scope, but disaster will ensue if it is forgotten.

The @Title option holds the title of the report. It will be printed using times paragraph
breaking style (Section 1.9), which centres each line, so it makes sense to have multi-line titles:

@Report

@Title {
The solution of real instances of
the timetabling problem

}

With a multi-line title, each line after the first should begin at the left margin, not indented. It
doesn’t matter where the first line begins, because space following an open brace is ignored.

The @Author and @Institution options hold the author's name and institution or address,
and will also be printed using théines style. If there are several authors but only one institution,
list all the authors in thé&Author option:

1Before Version 3.13@Abstract followed // rather than preceded it, and had some options that are now withdrawn. Old
documents may therefore need some superficial rearrangement.
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@Author { Tim B. Cooper and Jeffrey H. Kingston }

With more authors, or with more than one institution, it is best to ignore@hwestitution option
and place all the information within th@Author option, enclosing institution information @1
symbols. In extreme cases, a table with columns of authors might be necessary (Chapter 6).

@DateLine may be set ttNo, meaning no datelin&gs, meaning print the current date, or
anything else, which is taken to be a date and printed:

@DateLine {4 July, 1776 }

A good plan is to us@DateLine { Yes } until the report is finalized.

The @AtEnd option will come out on a single unnumbered page with no page headers or
footers, and using the same margins as for even pages, after the very last page of the report;
even after the index if there is one. It is intended to make it possible to include a back cover, so
@PageOf last.page does not take account of a@AtEnd page.

The remaining options (exce@iAbstract) are setup file options (Section 4.1) that frequent-
ly need to be changed. If your changes to the overall formatting are confined to these options,
you can change them here and avoid having your own setup file. If you already have your own
setup file, change them in either place and omit them in the other.

If @CoverSheet is Yes, an unnumbered cover sheet will be produced containing the title,
author, institution, abstract, and dateline. Otherwise they will appear on the first page. The ‘cover
sheet’ is in reality a sequence of Intro pages (Section 4.4), numbered by default with Roman
numerals on pages after the first.

In order to get a table of contents, it is necessary to use your own setup file (Section 4.1
explains how to do this) and to set tl@@vakeContents option within it to Yes. The table of
contents will ordinarily appear beginning on the first page, but ifd@l@ntentsSeparate option
of @Report is set toYes it will appear on separate pages.

@InitialFont is the font of the bulk of the report, and should contain a family, a face, and a
size. The default value selects the Times family, the Base face, and the 12 point size.

@InitialBreak controls the behaviour of paragraph breaking in the bulk of the report. It
should have three parts: a paragraph breaking stgiedt, ragged, etc.), an inter-line spacing
(1.2fx for single spacing.4fx for double spacing, and so on), and eithgshen or nohyphen for
turning hyphenation on or off. It may also hawebreakfirst or nobreaklast (or both), meaning
to disallow a page break after the first line of a paragraph, or before the last, respectively.

@InitialSpace determines how Lout treats white space between two objects, as described in
Section 1.19 @InitialLanguage determines the language of the bulk of the report.

@PageOrientation determines the orientation of the page. Its value magdogait (the de-
fault), Landscape, ReversePortrait, or ReverseLandscape. See Section 4.2 for further details.

@PageHeaders determines the appearance of page headers and footers. Its value may be
None, Simple, Titles, or NoTitles. Section 4.4 has the details, but just brieflgne produces no
page headersimple produces a centred page number between hyphens on every page except
the cover sheet and the first pageles produces full running titles as in the present document,
andNoTitles is like Titles with the running titles omitted, leaving just the page numbers.

@ColumnNumber is the number of columns per page in the bulk of the report, and
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may be anything from (the default value) ta0. However, there is nothing analogous to the
@Fullwidthsymbol of ordinary documents. Instead, the cover sheet, title material,and all figures
and tables will be printed full width, and the rest will be set in columns. There is a separate
@IndexColumnNumber option in the setup file which determines the number of columns in the
index (Section 2.11).

@FirstPageNumber is the page number given to the first page.

Lout ordinarily places lines onto a page until space runs out, then movesto the next page and
so on. This often produces ugly empty spaces at the bottoms of pages preceding large unbreak-
able displays. Setting th@ OptimizePages option toYes causes Lout to examine the overall
situation and try to minimize the ugliness, using tgX dptimal paragraph breaking algorithm.

It takes two runs to do this, with intermediate results stored in Lout’s cross reference database
(Section 2.8); so deleting filleut.li will reset it, which might be wise after major changes. It

is possible for the optimizer to cycle, never settling on a single final best version; this is usually
caused by footnotes or floating figures inserted at points which end up near page boundaries.

Finally we have three options that control the abstr@oibstractDisplay may beYes or
No; it determines whether the abstract is displayed (occupying the full page width except for
an indent at each side like a quoted display) or inline (occupying the column width). There is
a more general optior®@AbstractFormat, in the setup file that offers more formatting choices.
@AbstractTitle is the title of the abstract; its default valueAbstract or its equivalent in the
current language. Finally@Abstract contains the abstract itself; it may be empty or absent, in
which case there will be no abstract. The abstract may contain footnotes in the usual way.

The @GlossaryText, @IndexText, @IndexAText, and @IndexBText symbols allow you to
insert some arbitrary text after the title of the glossary, index, etc., and before the entries.

After the compulsory/ comes the report body in the form of a sequence of sections:

@Section

@Title { Introduction }
@Begin
@PP

@End @Section

No @BeginSections or @EndSections symbols are needed. The general rule is that you need
these bracketing symbols only when you are inside something else. Sections lietiTeiden
ordinary documents, but they don't lie inside anything else in technical reports.

A section may have subsections, betw@BeginSubSections and@EndSubSections:

preceding text

@BeginSubSections

@SubSection ... @End @SubSection
@SubSection ... @End @SubSection

@SubSection ... @End @SubSection
@EndSubSections

Within each subsection there may be sub-subsections, each introdu@8ubSubSection,
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with the whole sequence bracketed@BeginSubSubSections and @EndSubSubSections:

preceding text

@BeginSubSubSections

@SubSubSection ... @End @SubSubSection
@SubSubSection ... @End @SubSubSection

@SubSubSection ... @End @SubSubSection
@EndSubSubSections

There are no sub-sub-subsections.
After the sections comes an optional sequence of appendices:

@Appendix

@Title { Derivation of the renewal formula }
@Begin
@PP

@End @Appendix

No @BeginAppendices or @EndAppendices symbols are needed, because (like the sections
above) these appendices do not lie inside any other large-scale structure symbol. The appendices
are numbered A, B, C, etc., as is conventional for them. Within each appendix there may be
a sequence of subappendices, obtained with@subAppendix symbol and bracketed by
@BeginSubAppendices and@EndSubAppendices:

preceding text

@BeginSubAppendices

@SubAppendix ... @End @SubAppendix
@SubAppendix ... @End @SubAppendix

@SubAppendix ... @End @SubAppendix
@EndSubAppendices

There are sub-subappendices following the same pattern, but no sub-sub-subappendices.

The report ends with the last section or appendix; any reference list or index will be
appended automatically. Although we have described how to create reports as though everything
was in one large file, in practice it is much better to divide the report into multiple files, following
the method given in Section 3.8.

In addition to the@Title option, each large-scale structure syml@Section, @SubSec-
tion, @SubSubSection, @Appendix, @SubAppendix, and@SubSubAppendix) has a@Tag op-
tion for crossreferencing (Section 2.8),@mnitialLanguage option for changing the language of
that part of the document, and@RunningTitle option which will be used in place @@Title in
running headers if given@RunningTitle is useful when the full title is rather long.

The features described in other chapters are all available within technical reports. To get a
table of contents, change tl@MakeContents option in the setup file t¥es; the rest is automatic,
and you don’t need th@ContentsGoesHere symbol from ordinary documents. To get anindex,
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again you need only change t@akelndex setup file option toves. Endnotes and references
appear at the end of the report. Figures and tables are numbered 1, 2, 3, etc.

Within the report setup file there is @ReportSetup symbol whose options control the
appearance of features specific to reports (in other words, the features described in this section).
Section 4.1 explains setup files and their options in general; here is a representative sample of
these options, showing their default values:

@Use { @ReportSetup
# @CoverSheet { Yes }
# @DateLine { No }
# @ReferencesBeforeAppendices { No }
# @AbstractWord { abstract }
# @ContentsWord { contents }
# @SectionNumbers { Arabic }
# @SectionHeadingFont { Bold }
# @SectionGap { 2.00v }
# @SectionInContents { Yes }
# @SectionContentsindent { Of }

}

@cCoverSheet and @DateLine are as for@Report; you can set them in either place as you
prefer. @ReferencesBeforeAppendices determines whether the reference list is printed out
before or after any appendice@AbstractWord determines the value of the title of the abstract

if none is given there; its default valuahstract, produces ‘Abstract’ in the current language.
@cContentsWord is similar; its default value produces ‘Contents’ in the current language. The
other four options control the appearance of sections, and there are similar options for controlling
the other large-scale structure symbols.

@SectionNumbers determines how sections will be numbered, and mapde, Arabic,
Roman, UCRoman, Alpha, or UCAlpha. The default value ig\rabic for sections, and also for
all large-scale structure symbols except appendices, for whicku@Adpha. This produces the
appendices numbered in upper-case letters (A, B, C, etc.) that were mentioned earlier.

@SectionHeadingFont is the font used for section headings. The default value shown
above produces the bold face from the family of the initial font. A family name and size is
acceptable here as well:

@SectionHeadingFont { Helvetica Base +2p }

produces section headings in the Helvetica font, two points larger than the initial font size.

@SectionGap determines how much space is left blank before each section title; the default
value shown above is twice the current inter-line spacing. The special 2almay be used to
get a page break rather than a spa@sectioninContents determines whether or not an entry
Is made in the table of contents for each section; it mayeser No. @SectionContentsindent
determines how far the contents entry is indented from the left margin if printed at all. There are
similar options for other large-scale structure symbols.
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3.3. Books
To produce a book, start off with th®ok setup file and théBook symbol:

@SyslInclude { book }

@Book
@Title {}
@Author {}
@Edition {}
@Publisher {}
@BeforeTitlePage {}
@OnTitlePage {}
@AfterTitlePage {}
@AtENd {}
@InitialFont { Times Base 12p }
@InitialBreak { adjust 1.2fx hyphen }
@InitialSpace { lout }
@InitialLanguage { English }
@PageOrientation { Portrait }
@PageHeaders { Titles }
@ColumnNumber {1}
@FirstPageNumber {1}
@IntroFirstPageNumber { 1 }
@OptimizePages { No }
@GlossaryText { @Null }
@IndexText { @Null }
@IndexAText { @Null }
@IndexBText { @Null }

1

This shows all the options a@Book with their default values. As usual, these options may
be given in any order, and only those to be changed need be given at all. The meaning of the
symbol after the last option is beyond our scope, but total disaster will ensue if it is forgotten.

The @Title, @Author, and @Edition options will appear on the title page, in thénes
paragraph breaking style which centres each line (Section 1.9).@Heblisher option will
appear at the foot of the title page.

The @BeforeTitlePage option will come out on the page (or pages) preceding the title page.
This is where publishers advertise other books of a similar kind, perhaps from a series.

If @OnTitlePage is given it will replace the title page that usually appears, superseding the
@Title, @Author, @Edition, and@Publisher options in the process.

The @AfterTitlePage option will come out on the page (or pages) following the title page.
This is where publishers traditionally put copyright notices, information about production, and
cataloguing-in-publication data. If this option is empty or omitted, there will be no such pages.

The @AtEnd option will come out on a single unnumbered page with no page head-
ers or footers, and using the same margins as for even pages, after the very last page of the
book; even after the index if there is one. It is intended to make it possible to include a back
cover, so@PageOf last.page (Section 2.8) does not take account of a@AtEnd page. (To
make a colophon, which occupies any number of humbered pages after the index, consult the
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@Colophon symbol below.)

The remaining options are a selection of setup file options (Section 4.1) that frequently need
to be changed. If your changes to the overall formatting are confined to these options, you can
change them here and avoid having your own setup file. If you already have your own setup file,
change them in either place and omit them in the other.

@InitialFont is the font of the bulk of the book, and should contain a family, a face, and a
size. The default value selects the Times family, the Base face, and the 12 point size.

@InitialBreak controls the behaviour of paragraph breaking in the bulk of the book. It
should have three parts: a paragraph breaking sadiet, ragged, etc.), an inter-line spacing
(1.2fx for single spacing.4fx for double spacing, and so on), and eithgshen or nohyphen for
turning hyphenation on or off. It may also hawebreakfirst or nobreaklast (or both), meaning
to disallow a page break after the first line of a paragraph, or before the last, respectively.

@InitialSpace determines how Lout treats white space between two objects, as described in
Section 1.19.@InitialLanguage determines the language of the bulk of the book.

@PageOrientation determinesthe orientation of the page. Its value magdogait (the de-
fault), Landscape, ReversePortrait, Or ReverseLandscape. See Section 4.2 for further details.

@PageHeaders determines the appearance of page headers and footers. Its value may be
None, Simple, Titles, or NoTitles. Section 4.4 has the details, but just brieflgne andSimple
are not really suitable for bookSitles produces full running titles as in the present document,
andNoTitles is like Titles with the running titles omitted, leaving just the page numbers.

@ColumnNumber is the number of columns per page in the bulk of the book, and may
be anything fromi (the default value) td0. Irrespective of its value, all prefatory material,
all chapter and appendix headings, and all figures and tables will be printed full width. There
IS a separat@IndexColumnNumber option in the setup file which determines the number of
columns in the index (Section 2.11).

@FirstPageNumber is the page number to be given to the first non-introductory page.
@IntroFirstPageNumber is the page number of the first introductory page; it will usually appear
in Roman but must be given in Arabic.

Lout ordinarily places lines onto a page until space runs out, then moves to the next page and
so on. This often produces ugly empty spaces at the bottoms of pages preceding large unbreak-
able displays. Setting th@OptimizePages option toYes causes Lout to examine the overall
situation and try to minimize the ugliness, using tg¥ dptimal paragraph breaking algorithm.

It takes two runs to do this, with intermediate results stored in Lout’s cross reference database
(Section 2.8); so deleting filleut.li will reset it, which might be wise after major changes. It

Is possible for the optimizer to cycle, never settling on a single final best version; this is usually
caused by footnotes or floating figures inserted at points which end up near page boundaries.

The @GlossaryText, @IndexText, @IndexAText, and @IndexBText symbols allow you to
insert some arbitrary text after the title of the glossary, index, etc., and before the entries.

After the compulsory/ comes an optional preface:
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@Preface

@Title { About this book }
@Begin
@PP

@End @Preface

Since the title of most prefacesis simply Preface, that is the default value in English@frtthe
option. Within the preface, just befo@End @Preface, there may optionally be a sequence of
sub-prefaces enclosed@BeginSubPrefaces and @EndSubPrefaces, like this:

@BeginSubPrefaces

@SubPreface ... @End @SubPreface
@SubPreface ... @End @SubPreface
@EndSubPrefaces

After the preface there will automatically appear a table of contents listing the introduction, chap-
ters, sections, subsections, appendices, sub-appendices, bibliography, and index as appropriate.

The pages up to this point will be numbered in lower case Roman numerals; subsequent
pages will be numbered in Arabic starting from tlagFirstPageNumber option of @Book.
There is a setup file option for changing this to a single numbering sequence (see below).

Next comes an optional abbreviations sections, exactly like the preface except that its name
IS @Abbreviations and the default title in English is Abbreviation. There are no sub-abbrevia-
tions, and no support for what goes inside; you need to use a list or table to lay out the abbrevia-
tions, in the usual way.

Next comes an optional introduction, exactly like the preface except that its name is
@Introduction and the default title in English is Introduction:

@Introduction
@Begin
@PP

@End @Introduction

It may have sub-introductions, exactly like sub-prefaces:

@BeginSublintroductions

@Sublntroduction ... @End @Sublntroduction
@Sublntroduction ... @End @Sublntroduction
@EndSublntroductions

After the introduction comes a sequence of chapters in the usual style:
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@Chapter

@Title { Australian Native Plants }
@Begin
@PP

@End @Chapter

No @BeginChapters or @EndChapters symbols are needed, because these chapters are not
inside any other large-scale structure symbol. Within a chapter, there may be a sequence of
sections, each introduced I@Section, all bracketed by@BeginSections and @EndSections:

preceding text
@BeginSections

@Section ... @End @Section
@Section ... @End @Section

@Section ... @End @Section
@EndSections

Within each section there may be subsections, each introduce@3ubSection, and the
sequence as a whole bracketedd®BeginSubSections and@EndSubSections:

preceding text

@BeginSubSections

@SubSection ... @End @SubSection
@SubSection ... @End @SubSection

@SubSection ... @End @SubSection
@EndSubSections

The subsections may contain sub-subsections, but there are no sub-sub-subsections.

After the chapters comes an optional sequence of appendices. Each is introduced by
@Appendix in the usual way:

@Appendix

@Title { Climatic Regions of Australia }
@Begin
@PP

@End @Appendix

No @BeginAppendices or @EndAppendices symbols are needed, because (like chapters) these
appendices do not lie inside any other large-scale structure symbol. The appendices are num-
bered A, B, C, etc., as is conventional for them. Within each appendix there may be a sequence
of subappendices, obtained with t@sSubAppendix symbol and bracketed b BeginSubAp-
pendices and@EndSubAppendices:
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preceding text

@BeginSubAppendices

@SubAppendix ... @End @SubAppendix
@SubAppendix ... @End @SubAppendix

@SubAppendix ... @End @SubAppendix
@EndSubAppendices

There are sub-subappendices following the same pattern, but no sub-sub-subappendices.

Apart from any colophon, described below, the book ends with the last chapter or appendix;
any reference list or index will be appended automatically. Although we have described how to
create books as though everything was in one large file, in practice it is much better to divide the
book into multiple files, following the method given in Section 3.8.

In addition to the@Title option, each large-scale structure symbol (@®reface, @Intro-
duction, @Chapter, @Section, @SubSection, @SubSubSection, @Appendix, @ SubAppendix,
and@SubSubAppendix) has a@Tag option for cross referencing (Section 2.8),@initialLan-
guage option for changing the language of that part of the document, @®anningTitle option
which will be used in place o@Title in running headers if given. This last is useful when the
full title is rather long.

The @Chapter symbol has three additional options for dividing the book into parts:

@Chapter
@PartNumber { Part A }
@PartTitle { The Ancient World }
@PartText { ... }

Any chapter with a non-empi@PartNumber or @PartTitle option will become the first chapter

of a part. It will be preceded by two pages containing the part number, title, and text, and there
will also be an entry made in the table of contents. Parteateumbered automatically: you
have to supply your own numbers or letters as shown above.

After the last chapter or appendix, an optional colophon may be given:

@Colophon @Begin

This document was typeset using the Lout document
formatting system. The resulting PostScript file

was converted to PDF using GNU @I { ps2pdf }.
@End @Colophon

For this to work, however, th@MakeColophon option of the setup file must be changed to

Yes (see next paragraph). A colophon appears at the very end of the book, after the index. It
may occupy several pages, and these will be numbered as usual. See gisuiiEne option

above, which is intended to hold a one-page unnumbered back cover. As the example suggests,
colophons these days are generally used for notes concerning how a book was produced. They
are an old form that has been revived; previously, according to my dictionary, they contained
information now printed on the title page.

A colophon is like a preface except that it appears at the end, and should logically be im-
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plemented like th@Preface symbol. Unfortunately, owing to problems behind the scenes it has
instead been implemented like glossaries and indexes: you have {@#ttkeColophon option

in the setup file tores. There are setup file options for setting the font and break style, column
number and column gap, and headi@JolophonFont, @ColophonBreak, @ColophonColumn-
Number, @ColophonColumnGap, and@ ColophonWord). There are als@ ColophoninContents
and@ColophonPrefix options for determining whether the colophon appears in the table of con-
tents, and its prefix when structured page numbers are used.

The features described in other chapters are all available within books. A table of contents
and index will appear automatically, and you will need to change the setup file to avoid them.
Endnotes will appear at the end of the enclosing preface, introduction, chapter, or appendix.
The numbering of figures and tables includes a chapter or appendix number: the first figure of
Appendix C will be Figure C.1, and so on. Figures and tables within the preface or introduction
are numbered 1, 2, 3, etc. A figure or table will never appear on the same page as the beginning
of a chapter or appendix. References work as described in Chapter 5. As explained there, it is
possible to have a list of references at the end of each chapter as well as at the end of the book.

Within the book setup file there is a@BookSetup symbol whose options control the
appearance of features specific to books (in other words, the features described in this section):

@Use { @BookSetup
# @TitlePageFont { Helvetica Base }
# @SeparatelntroNumbering { Yes }
# @PrefaceAfterContents { No }
# @ReferencesBeforeAppendices { No }
# @ChapterStartPages { Any }
# @ChapterWord { chapter }
# @ChapterNumbers { Arabic }
# @ChapterHeadingFont { Bold 2.00f }
# @ChapterHeadingBreak { ragged 1.2fx nohyphen }
# @ChapterHeadingFormat { number @DotSep title }
# @AboveChapterGap { 3.00f }
# @ChapterinContents { Yes }
# @ChapterContentsindent { Of }

}

This is just a representative sample of these options. Section 4.1 explains how to make your own
setup file and change its options; here we just explain what the options do.

@TitlePageFont is the font used on the title page of the book, not including a size.

@ChapterStartPages determineswhat kinds of pages chaptersand other major components
of the book may begin on, and may Bey, Odd, or Even, meaning any page, odd-numbered
pages only, or even-numbered pages only. It may alSabePage, which means that chapters
and appendices will continue directly after the previous chapter or appendix, on the same page
(other major components such as the table of contents and index will start on a fresh page as
usual). If you switch t@&amePage, you will probably need to adjugd ChapterHeadingFont and
@AboveChapterGap, described below, since their default values are intended for use with chap-
ters and appendices that start on a fresh page; and you will also need to begin the body of your
chapter with a paragraph symbol such@isP or @PP, since otherwise there will be no vertical
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space between the chapter heading and body.

@SeparatelntroNumbering determines whether the introductory part of the book is to have
a separate numbering sequence or r@ReferencesBeforeAppendices determines whether
any final list of references appears before or after any append@e&sapterword determines
the word used in chapter titles; its default valakapter, produces ‘Chapter’ in the current
language. The other six options control the appearance of chapters, and there are similar options
for controlling the other large-scale structure symbols.

@ChapterNumbers determines how chapters will be numbered, and maydre, Arabic,
Roman, UCRoman, Alpha, or UCAlpha. The default value ig\rabic for chapters and also for
all large-scale structure symbols except appendices, for whicku@Adpha. This produces the
appendices numbered in upper-case letters (A, B, C, etc.) that were mentioned earlier.

@ChapterHeadingFont is the font used for chapter headings. The default value shown
above produces the bold face of the initial font family, at twice the initial size. A family name is
acceptable here as welChapterHeadingBreak is the break style for chapter headings.

@ChapterHeadingFormat allows you to change the format of the heading. The symbol
number within it will be replaced by the number of the chapter (actually including the word
Chapter as well in the current language, &€gapter 12); the symboltitle within it will be
replaced by the title. So you could write, say,

@ChapterHeadingFormat { @Box paint { lightgrey } { number @DP title } }

to get the title below the number, both enclosed in a box. The default value us@®ti8ep
symbol from Section 4.4 to show the number and title separated by a dot and two spaces, like

@ChapterHeadingFormat { number. title }

except when there is no number. This option is applied to other major headings, in the preface,
introduction, table of contents, appendices, reference list, and index. In all these other cases,
number is an empty object, except for appendices, when it conggipsndix A or whatever.

There is a@PartHeadingFormat option for determining the format of part headings. It
works in the same way @ ChapterHeadingFormat, with number andtitle symbols standing for
the relevant@PartNumber and@PartTitle options. The default value is

@PartHeadingFormat { @CD number @DP @CD title }
which centres the number and title. The default paragraph breaking styileets but you may

place a@Break symbol within@PartHeadingFormat to change this.

The example of boxed titles for chapters given above suffers from two practical deficiencies.
First, the box won'’t extend right across the page, and second, when theneusibher we don'’t
want@DP either. Here is a value fa@ChapterHeadingFormat that solves both problems:



90 Chapter 3. Types of Documents

@ChapterHeadingFormat {
number @Case {
{} @Yield @Box paint { lightgrey } @HExpand { title }
else @Yield @Box paint { lightgrey } @HExpand { number @DP title }
}
}

The@Case symbol (Expert's Guide [9]) distinguishes between the cases wietier is empty

and non-empty; th@HExpand symbol expands the horizontal space occupied by the heading to
the maximum possible, so that when the box is drawn around it it will occupy the full page width.
The format can be as complicated as you like, and there is no need to squeeze it all onto one line;
as always, the end of a line is the same as one space.

Every chapter and appendix begins on a new pa&@aboveChapterGap determines how
much space is left blank above the chapter title; the default value is three times the initial font
size. There are similar options for other large-scale structure symbols, which determine how
much space is left before each one.

@ChapterInContents determines whether or not an entry is made in the table of contents for
each chapter; it may bées or No, but would always b&es. The default value of the correspond-
ing options for sub-subsections and sub-subappendices, howeMer,@ChapterContentsin-
dent determines how far from the left margin the contents entry is indented if it is printed at all.
The default value shown above causes no indenting; but the default values for the corresponding
@SectionrContentsIndent and@ SubSectionrContentsindent symbols ar&f andeéf respectively,
producing the familiar indenting structure.

3.4. Overhead transparencies

To produce overhead transparent{bereafter called overheads), start off with ttides
setup file and thé@OverheadTransparencies symbol:

1In Version 3.15 overhead transparencies were updated and brought into line with the other document types. Although
existing source files do not need to be modified, their printed appearance may change (spacing, running headers). There
are some new setup file options, and some changes to existing setup file options.
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@SyslInclude { slides }

@OverheadTransparencies
@Title {}
@RunningTitle {}
@Author {}
@Institution {}
@DateLine { No }
@InitialFont { Times Base 20p }
@InitialBreak { ragged 1.2fx nohyphen }
@InitialSpace { lout }
@InitialLanguage { English }
@PageOrientation { Portrait }
@PageHeaders { Titles }
@FirstPageNumber {1}
@FirstOverheadNumber { 1}
@FirstLectureNumber { 1}
@OptimizePages { No }

1

This shows all the options afdOverheadTransparencies with their default values. As usual

with options, they may be given in any order, and only the ones whose values need to be changed
need be given at all. The meaning of theymbol after the last option is beyond our scope, but
disaster will ensue if it is forgotten.

If @Title is not empty, an initial overhead will be produced containingd@htle, @Author,
@Institution, and @DateLine options. @DateLine may be set t?No, meaning no datelinégs,
meaning print the current date, or anything else, which is taken to be a date and printed.

Each overhead has a running header printed in small type at the top lef@RineningTitle
option goes into this header, or, if there is@®unningTitle option,@Title is used instead.

The remaining options are a selection of setup file options (Section 4.1) that frequently need
to be changed. If your changes to the overall formatting are confined to these options, you can
change them here and avoid having your own setup file. If you already have your own setup file,
change them in either place and omit them in the other.

@InitialFont is the font in which the overheads will be set, and should contain a family, a
face, and a size. A good font size for overheads is 20 points, so that is the default size.

@InitialBreak controls the behaviour of paragraph breaking in the overheads. It should
have three parts: a paragraph breaking sedguét, ragged, etc.), an inter-line spacing.@fx for
single spacing.4fx for double spacing, and so on), and eithgshen or nohyphen for turning
hyphenation on or off. Adjusted lines and hyphenated words are difficult to read from overheads,
so the default is not to have the@lnitialSpace determines how Lout treats white space between
objects (Section 1.19)@InitialLanguage determines the language of the overheads.

@PageOrientation determines the orientation of the page. Its value magdogait (the de-
fault), Landscape, ReversePortrait, or ReverseLandscape. See Section 4.2 for further details.

@PageHeaders determines the appearance of page headers and footers. Its value may
be None, Simple, Titles, or NoTitles. Section 4.4 has the details, but just brieflgne produces
no page headerSjmple produces page numbers onfytles produces full running titles, and
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NoTitles is similar toSimple in this context.

@FirstPageNumber is the number given to the first pag@FirstOverheadNumber is the
number given to the first overhead, a@d-irstLectureNumber is the number given to the first
lecture, of which more below. See preceding sectiongf@ptimizePages.

After the compulsoryl come the overheadsthemselves. There are two alternatives: a series
of overheads, corresponding to a single lecture, or a series of series of overheads, corresponding
to a series of lectures. If the first is wanted, use this arrangement:

@SyslInclude { slides }
@OverheadTransparencies
@Title { ... }
@Author { ... }
@DateLine { ...}

/!
@Overhead ... @End @Overhead
@Overhead ... @End @Overhead

@Overhead ... @End @Overhead

@Overhead is a large-scale structure symbol, similat@section, with the usual options:

@Overhead
@Title { Trends in investment since 1980 }
@RunningTitle { Investment }
@Tag { investment }
@InitialLanguage { English }
@Begin

@End @Overhead

If @Title is given it will appear as a centred, bold display at the beginning of the overhead. As
usual, these options may be given in any order or omitted altogether.

The body of the overhead is quite arbitrary. Typically one tends to use lists and displays
more than paragraphs, but all the usual features are available. Each overhead begins on a fresh
page, but it may occupy more than one page.

@Overhead also has @Format option which allows you to specify an arbitrary format for
the body of the overhead (that is, everything except its title). For example,

@Format { @CurveBox @HExpand @VExpand @Body }

encloses the body in a curvebox, with the box expanded to the full available width and height.
Unlike the similar option for figures and tables, however, @isormat option unfortunately has

not been set up to work with multi-page overheads, so if you use the format just given you have
to make sure your overheads all fit on one page. To draw boxes arouadtttepage, use the
@PageBox setup file options.

Lout does not provide any special support for overlays. A good way to make them is to
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first produce one overhead containing all the layers simultaneously. Once this is correct, enclose
the entire body of the overheadwhite @Colour, make one copy of the text of the overhead for
each layer, separating the copies W@NP (new page) symbols, and, in each copy, enclose the
parts that are to appear in that layeblack @Colour (or any other colour). This works because
white @Colour makes an object invisible without altering its size.

We turn now to the second major alternative, which is a series of lectures, like this:

@SyslInclude { slides }
@OverheadTransparencies
@Title { ... }
@Author { ... }
@DateLine { ...}

/!
@Lecture ... @End @Lecture
@Lecture ... @End @Lecture

@Lecture ... @End @Lecture

@Lecture is a large-scale structure symbol, again with the usual options:

@Lecture
@Title { Macro-Economic Policies for the Nineties }
@RunningTitle { Macro-economic policies }
@Tag { macro-economics }
@InitialLanguage { English }
@Begin

@End @Lecture

If @Title is non-empty the series of overheads will begin with an overhead containing the title
alone, centred on the page using thires paragraph breaking style. This means that it makes
sense to have a multi-line title. Any text following ti@Begin will appear under the lecture title

as you would expect. Within the body @Lecture, place a series of overheads bracketed by
@BeginOverheads and@EndOverheads:

@BeginOverheads
@Overhead ... @End @Overhead

@EndOverheads

The @Overhead symbol is exactly as described earlier.

The features described in other chapters are available with overheads. Endnotes and
references appear automatically at the end of the overheads. You can have a table of contents,
by setting the@MakeContents option of the setup file t¥es. It will appear automatically after
any title overhead. The setup file options have been set on the assumption that you want your
lectures to appear in the table of contents, but not individual overheads. It is not possible to have
an index, and it is not possible to have multiple columns.
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Within the slides setup file there is a®OverheadSetup symbol whose options control
the appearance of features specific to overheads (in other words, the features described in this
section). Here are some of these options and their default values:

@Use { @OverheadSetup
# @DateLine { No }
# @FirstOverheadNumber {1}
# @FirstLectureNumber {1}
# @ContentsWord { contents }
# @LectureNumbers { Arabic }
# @OverheadNumbers { Arabic }
# @TitlePageFont { Helvetica Base }
# @AboveTitleGap { 0.5i }
# @AboveAuthorGap {1.0i }
# @AbovelnstitutionGap { 0.5i }
# @AboveDateLineGap { 0.5i }
# @LectureHeadingFont { Bold 1.20f }
# @LectureHeadingFormat { @Centre number @DP @Centre title @DP }
# @OverheadHeadingFormat { @Centre title @DP }
# @OverheadHeadingFont { Bold }
# @LecturelnContents { Yes }
# @OverheadInContents { No }
# @ReferencesInContents { Yes }

}

For an introduction to setup files and their options, consult Section 4.1. The first four options
are as for@OverheadTransparencies as described aboveé ContentsWord determines the table

of contents heading; its default valumntents, produces ‘Contents’ in the current language.
@LectureNumbers and@OverheadNumbers determine the style of numbering of lectures and
overheads, and may bi®ne, Arabic, Roman, UCRoman, Alpha, or UCAlpha as usual. Nextcome
options for setting the font of the overall title page, the gap above the title, author, institution, and
dateline that appear on that page; then options controlling the appearance of the headings at the
start of each lecture and overhead, and finally options which determine which entries are made
in any table of contents.

The @LectureHeadingFormat option determines the format of the heading of each lecture.
Within it, the symbohumber stands for the number of the lecture, including the ‘Lecture’word
if there is one, andtle stands for the title of the lecture. The default value centres the number
and title, with display gaps below each on@OverheadHeadingFormat is similar; it has the
same symbols but the default value chooses not tawséer.

Other setup file options exist which permit you to have a box drawn around each overhead,
and to change the page size, margins, and orientation. These are described in Chapter 4.

Section 4.4 describes the setup file options that control the appearance of page headers and
footers. With overheads, the values given to @®lajorTitle, @MinorTitle, @MajorNum, and
@MinorNum symbols within those options are as follows.@fLecture is being used:
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@MajorTitte  The @RunningTitle option of @OverheadTransparencies, or its @Title
option if @RunningTitle is absent;

@MinorTitle  The @RunningTitle option of the current@Lecture, or el