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Abstract

This article describes how to customize the page layout of your LaTeX documents, i.e how to change page
margings and sizes, headers and footers, and the proper placement of figures and tables (collectively called
floats) on the page.

Originally thiswasthe documentation of the fancyheadings package. It did contain aso other info, e.g. ad-
vanced use of marks. It has now been upgraded to include more, e.g. the handling of floats. The fancyhead-
ings documentation has been upgraded to conformto version 2 of this package®. For reasonsof compatibility
with certain operating systems, the name of the package has been changed to fancyhdr.

Although this paper uses IATEX 2 commands, most of the techniques can be used with older IATEX versions
with appropriate changes.

1 Introduction
A pagein alATeX document is built from various elements as shown in figure 1.

The body contains the main text of the document together with the so called floats (tables and figures).

The pages are constructed by IATEX’s output routine, which is quite complicated and should therefore not be modified.
Some of the packages described in this paper contains small modificationsto the output routine to accomplish things that
cannot be done in another way. You should use these packagesto get the desired result rather than fiddling with the output
routine yourself.

There aanumber of things that you must be aware of:

1. The margins on the left are not called \ | ef t mar gi n, but \ evensi demar gi n (on even-numbered pages) and
\ oddsi denmar gi n (on odd-numbered pages). In one-sided documents \ oddsi denar gi n is used for either.
\'| ef t mar gi nisalsoavalid IATEX parameter but it has a different use (namely the indentation of lists).

2. Most of the parameters should not be changed in the middle of adocument. Some changes might work at a pagebreak.
If you want to change the height of asingle page, you can usethe\ enl ar get hi spage command.

The margin notes area contains small pieces of information created by the\ mar gi npar command. On twosided docu-
ments the margin notes appear on the left and right alternatively. The margin notes are not on fixed places with respect to
the paper but at approximately the same height as the paragraph in which they appear. Due to the algorithm used to decide
the placement of margin notes, in atwosided document unfortunately they may appear on the wrong side if they are close
to a page break. If you want to put information on fixed places in the margins you may use the technique described in
sections 19 and 20.

Thefirst part of this paper describes how to change the header and footer areas. The last part describes how to get your
floats at the desired place.

2 Pageheadersand footers

The page headers and footers in IATEX are defined by the \ pagestyl e and \ pagenunberi ng commands.
\ pagest yl e definesthe general contents of the headers and footers (e.g. where the page number will be printed), while
\ pagenumnber i ng defines the format of the page number. IATEX has four standard pagestyles:

*A considerable part of this article was written by George Grétzer (University of Manitoba) in Notices Amer. Math. Soc. Thanks,
Georgel
Ithis version is due to be released Real Soon Now
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1 one inch +\ hoffset 2 one inch + \voffset
3 \oddsidenmargin = 53pt 4 \topmargin = 17pt
5 \headhei ght = 12pt 6 \headsep = 25pt
7 \textheight = 598pt 8 \textwi dth = 345pt
9 \narginparsep = 1lpt 10 \narginparwi dth = 57pt
11 \footskip = 30pt \ mar gi npar push = 5pt (not shown)
\ hof fset = Opt \vof f set = Opt
\ paperwi dth = 597pt \ paper hei ght = 845pt

Figure 1. Page elements. The values shown are those in effect in the current document, not the defaults.
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enpty no headers or footers

pl ai n no header, footer contains page number centered

headi ngs no footer, header containsname of chapter/section and/or subsection and
page number

nyheadi ngs no footer, header contains page number and user supplied information

Although these are useful styles, they are quite limited. Additional page styles can be defined by defining commands of
theform\ ps @xx. Thiscommand is executed when a\ pagest yl e{ xxx} isgiveninthe document. The\ ps @ xx
command should define the following commandsfor the contents of the headers and footers:

\ @ddhead header on odd numbered pagesin two-sided documents (on all pagesin
one-sided)

\ @venhead header on even numbered pagesin two-sided documents

\ @ddf oot footer on odd numbered pages in two-sided documents (on all pagesin
one-sided)

\ @venf oot footer on even numbered pagesin two-sided documents

These are not user commands, but rather “variables’ that are used by IATEX’s output routine. As the command names
contain the character ' @, they should be defined in a package file, or otherwise be sandwiched between the commands
\ nakeat| et t er and\ makeat ot her.

The\ pagenunber i ng command defines the layout of the page number. It has a parameter from the following list:

ar abi ¢ arabic numerals
ronan lower case roman numerals
Roman upper case roman numerals
al ph lower case letter
Al ph upper case letter

The\ pagenunber i ng{ xxx} definesthe command\ t hepage to be the expansion of the page number in the given
notation xxx. The pagestyle command then would include \ t hepage in the appropriate place. Additionaly the
\ pagenunber i ng command resets the page humber to 1. The\ pagest yl e and \ pagenunber i ng apply to the
page that is being constructed, so they should be used at a location whereit is clear to what page they apply (see section
17).

3 What isfancyhdr

The fancyhdr macro package allows you to customize in IATEX your page headers and footers in an easy way. You can
define:

three-part headers and footers

decorativelines in headers and footers

headers and footers wider than the width of the text

multi-line headers and footers

separate headers and footers for even and odd pages

different headers and footersfor chapter pages

different headers and footer on pages with floats

Of course, you also have complete control over fonts, uppercase and lowercase displays, etc.

4 Simpleuse of fancyhdr

To use this package in a lATEX 2¢ document, place the file f ancyhdr . sty in a directory/folder where TeX can find it
(normally in the input directory/folder), and include in the preamble of your document after

\ docunentcl ass{...}
the commands:

\ usepackage{fancyhdr}
\ pagest yl e{f ancy}

We can visualize the page layout we can create with fancyhdr as follows:

2For LaTex2.09 you should specify [ f ancyhdr] inthe\ docunent st yl e instead of the\ usepackage command.
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L eftHeader CenteredHeader RightHeader
page body
L eftFooter CenteredFooter RightFooter

The LeftHeader and LeftFooter are left justified; the CenteredHeader and CenteredFooter are centered; the RightHeader
and RightFooter areright justified.

We define each of the six “fields’” and the two decorative lines separately.

5 A simpleexample
K. Grant iswriting areport to Dean A. Smith, on “ The performance of new graduates’ with the following page layout:

The performance of new graduates

page body

From: K. Grant To: Dean A. Smith 3

where“3" is the page number. Thetitle: “The performance of new graduates” is bold.
Thisis accomplished by these commandsfollowing\ pagest yl e{ f ancy} *:

\'| head{}

\ chead{}

\rhead{\ bf seri es The performance of new graduates}
\Ifoot{From K. Gant}

\cfoot{To: Dean A Snmith}

\rfoot{\thepage}

\ r enewcommand{\ headr ul ewi dt h}{0. 4pt}

\ r enewcommand{\ f oot r ul ewi dt h}{0. 4pt}

(The\ t hepage macro displays the current page number. \ bf ser i es isthe IATEX2¢’sway of selecting bold face.)

Thisis now fine, except that the first page does not need all these headers and footers. To eliminate all but the centered
page number, issue the command

\'t hi spagestyl e{pl ai n}

after the\ begi n{ docunent } andthe\ naket it | e commands.
Alternatively, issue

\'t hi spagestyl e{enpty}

if you do not want any headers or footers.

Infact the standard LATEX classeshavethecommand\ maket i t | e definedinsuchaway thata\ t hi spagest yl e{ pl ai n}
is automatically issued. So if you do want the fancy layout on a page containing \ maket i t| e you must issue a
\'t hi spagest yl e{fancy} afterthe\ naketitl e.

6 An example of two-sided printing
Some document classes, such asbook. cl s, print two-sided by default: the even pages and the odd pages have different
layouts; other document classes use thet wosi de option to print two-sided.

Now let us print the report two-sided. L et the above page layout be used for the odd (right-side) pages, and the following
for the even (left-side) pages:

3Note that version 1 of fancyheadings used the\ set | engt h command to changethe\ . . . r ul ewi dt h parameters.
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Even page
Odd page
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Figure 2: Selectors

The performance of new graduates

page body

4 From: K. Grant To: Dean A. Smith

where“4” is the page number.
Here are the commands:

\fancyhead{} %clear all fields

\ fancyhead[ RO, LE] {\ bf seri es The performance of new graduat es}
\ fancyf oot [ LE, RQ {\t hepage}

\fancyfoot[LO CE]{From K. Gant}

\fancyfoot[ CO RE] {To: Dean A. Snmith}

\ r enewconmand{\ headr ul ewi dt h}{0. 4pt}

\r enewconmand{\ f oot r ul ewi dt h}{0. 4pt}

We use the more general commands\ f ancyhead and \ f ancyf oot . These have an additional parameter between
square brackets that specifies for which pages and/or parts of the header/footer they apply. Thefirst\ f ancyhead com-
mand omits this parameter, and thus appliesto all header fields. In general thisisonly useful to get rid of the defaultsor a
previous definition, asis done here. The selectorsthat can be used between the square brackets are given in figure 2. Se-
lectors can be combined so\ f ancyhead[ LE, RO {t ext } will definethefield for both the left header on even pages
and theright header on odd pages. If you don't givean E or O the definition appliesto both. Similar for LRC. So the use of
\' | head in the previous section is just an abbreviation for \ f ancyhead[ L] . The selectors may be given as uppercase
or lowercase letters.

Thereisalso amoregeneral command\ f ancyhf that you can use to combine the specificationsfor headers and footers.
Thisalows additional selectors H (header) and F (footer). Infact\ f ancyhead and\ f ancyf oot arejust\ f ancyhf
with H and F prespecified.

Again, you may use\ t hi spagest yl e{pl ai n} for asimple page layout for page 1.

7 Redefining pl ai n style

Some IATEX commands, like\ chapt er, usethe\ t hi spagest yl e command to automatically switch to thepl ai n
page style, thus ignoring the page style currently in effect. To customize even such pages you must redefine the pl ai n
pagestyle. Aswe indicated before you could do this by defining the\ ps @l ai n command, but fancyhdr gives you an
easier way with the\ f ancypagest yl e command. This command can be used to redefine existing pagestyles (like
pl ai n) or to define new ones, e.g. if part of your document is to use a different pagestyle. This command has two pa-
rameters: oneisthe name of the pagestyle to be defined, the second consists of commands that change the headers and/or
footers, i.e. f ancyhead etc. Also alowed are changesto\ headr ul ewi dt h and\ f oot r ul ewi dt h. Asan exam-
ple, let usredefinethe pl ai n style for the report in Section 6 by making the page number bold.

\ fancypagestyl e{ pl ai n} { %

\fancyhf{} %clear all header and footer fields

\fancyfoot[C] {\ bfseries \thepage} % except the center

\ r enewconmand{\ headr ul ew dt h}{Opt}
\r enewcommand{\ f oot rul ewi dt h}{Opt }}

8 Thedefault layout
Let ususethe book. cl s documentclass and the default settings for fancyhdr; so we only issue the commands
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\ usepackage{fancyhdr}
\ pagestyl e{fancy}

and let fancyhdr take care of everything. On the pages where new chapters start, we get a centered page number in the
footer; there is no header, and there are no decorative lines.

On an even page, we get the layout:

1.2 EVALUATION CHAPTER 1. INTRODUCTION

page body

On an odd page, we get the layout:

CHAPTER 1. INTRODUCTION 1.2 EVALUATION

page body

where the header text is dlanted uppercase.
This default layout is produced by the following commands:

\ fancyhead[ LE, RO {\ sl shape \ri ght mar k}
\fancyhead[ LO, RE] {\ sl shape \I ef t mar k}
\ fancyfoot[ C] {\thepage}

The following settings are used for the decorative lines:

\ headrul ewi dth 0.4pt
\footrul ewi dth 0 pt

The header text isturned into all uppercasein book. cl s.

9 Thescoop on IATEX’smarks

Usually, for documents of classbook andr epor t , you may want to use chapter and section information in the headings
(chapter only for one-sided printing), and for documents of classar ti cl e, section and subsection information (section
only for one-sided printing). IATEX uses amarker mechanism to remember the chapter and section (section and subsection)
information for a page; thisis discussed in detail in the IATEX Companion, Section 4.3.1.

There are two ways you can use and change the higher- and lower-level sectioning information available to you. The
macros: \ | ef t mar k (higher-level) and \ r i ght mar k (lower-level) contain the information processed by LATEX, and
you can use them directly as shown in Section 8.

The\ | ef t mar k containsthe Left argument of theLast\ mar kbot h on the page, the\ r i ght mar k containsthe Right
argument of the fiRst\ mar kbot h or the only argument of thefiRst \ mar kr i ght onthe page. If no marks are present
on apage they are “inherited” from the previous page.

You can influence how chapter, section, and subsection information (only two of them!) is displayed by redefining the
\ chapt er mar k,\ sect i onmar k,and\ subsect i onmar k commands®. You must put the redefinition after thefirst
cal of \ pagest yl e{ f ancy} asthis sets up the defaults.

Let usillustrate this with chapter info. It is made up of three parts:
e the number (say, 2), displayed by the macro\ t hechapt er
o the name (in English, Chapter), displayed by the macro\ chapt er nane

4There are similar commands for par agr aph and subpar agr aph but they are seldom used.
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Code: Prints:

\renewcomand{\ chapt ermark} [ 1] { % Chapter 2. Do it now
\ mar kbot h{\ chapt er nane
\ \thechapter.\ #1}{}}

\renewcomand{\ chapt ermark} [ 1] { % CHAPTER 2. Do it now
\ mar kbot h{\ MakeUpper case{ %
\ chapt ernane}\ \thechapter. %

\ #1}{}}

\renewcomand{\ chapt ermark} [ 1] { % CHAPTER 2. DO IT NOW
\ mar kbot h{\ MakeUpper case{ %
\ chapt ernane\ \thechapter. %

\ #1331}

\renewcomand{\ chapt ermark} [ 1] { % Do it now
\ mar kbot h{#1}{}}

\ r enewconmand{\ chapt ermar k} [ 1] { % 2. Do it now
\ mar kbot h{\'t hechapter.\ #1}{}}

\renewcomand{\ chapt ermark} [ 1] { % 2. Chapter. Do it now
\ mar kbot h{\ t hechapter. %
\ \chapternane.\ #1}{}}

Figure 3: Marker variants

o thetitle, contained in the argument of \ chapt er mar k.

Figure 3 shows some variantsfor “ Chapter 2. Do it now” (the last exampleis appropriatein some non-English languages).
The % signs at the end of the lines are to prevent unwanted space. Normally you would continue the lines and remove
these % signs°.

For the lower-level sectioning information, do the sasmewith\ mar kri ght .
Soif “Section 2.2. First steps’ is the current section, then

\renewcommand{\ secti onmar k}[ 1] {\ narkri ght {\t hesecti on.\ #1}}
will give“2.2. First steps”

Redefining the\ chapt er mar k and\ sect i onmar k commands may not eliminate all uppercaseness. E.g. the bibli-
ography will have atitle of BIBLIOGRAPHY in the header, as the\ MakeUpper case is explicitly given in the defini-
tion of \ t hebi bl i ogr aphy. Similar for INDEX etc. If you don’'t want to redefine these commands, you can use the
\ noupper case command that fancyhdr makes availablein the header and footer fields. Notethat thismay screw other
things, like uppercase roman numeralsin your headers, so it should be used with care. Essentially this command typesets
its argument in an environment where\ MakeUpper case and\ upper case are changed into do-nothing operations.

\'I head{\ noupper case{\ri ght mar k}}
\r head{\ noupper case{\ | ef t mark}}

It should be noted that the IATEX marking mechanism works fine with chapters (which always start on a new page) and
sections (which are reasonably long). It does not work quite as well with short sections and subsections. Thisisaproblem
with IATEX, not with fancyhdr.

As an example let's take a page layout where the leftmarks are generated by the sections and the rightmarks by the sub-
sections (asisdefaultinthear ti cl e class). Take a page with some short sections, e.g.

Section 1.
subsection 1.1

Sthe \ MakeUpper case command is used in IATEX 2. to generate uppercase text, while in IATEX 2.09 \ upper case is used.
The differenceisthat \ MakeUpper case aso deals with non-ASCI| letters. Fancyhdr defines\ MakeUpper case to be an aliasfor
\ upper case if it isn't defined.
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subsection 1.2
Section 2.

Asthe leftmark containsthe last mark of the pageit will be “ Section 2.”, and the rightmark will be “subsection 1.1” asit
will bethefirst mark of the page. So the page header info will combine section 2 with subsection 1.1 whichisn’t very nice.
The best you can do in these casesis use only the\ r i ght mar ksand redefine\ sect i onmar k accordingly. A IATEX
command\ fi r st ef t mar k would also be anice addition (seetheext r amar ks packagein section 18).

Another problem with the marks in the standard IATEX classes is that the higher level sectioning commands (e.g.
\ chapt er) call \ mar kbot h with an empty right argument. This meansthat on thefirst page of a chapter (or a section
in article style) the \ ri ght mar k will be empty. If thisis a problem you must manually insert extra\ mar kri ght
commands or redefinethe\ chapt er mar k (\ sect i onmar k) commandsto issue a\ mar kbot h command with two
decent parameters.

Asafinal remark you should also notethat the* formsof the\ chapt er etc. commandsdo not call the mark commands.
So if you want your preface to set the header info but not be numbered nor be put in the table of contents, you must issue
the\ mar kbot h command yourself, e.g.

\ chapt er *{ Pr ef ace\ mar kbot h{ Pref ace}{}}

Enteringthe\ mar kbot h commandinsidethe\ chapt er * insuresthat the mark will not be separated from thetitle by a
page break. Of coursewith\ chapt er * thiswouldn’t be aproblem if you put the mark command after the chapter title,
asthe\ chapt er * command starts at a new page. However with a\ sect i on* it could be dangerousto say:

\'secti on*{Preface}
\ mar kbot h{ Pr ef ace}{}

as a page break may occur between the two commands.

10 Dictionary style headers

Dictionaries and concordances usually have a header containing the first word defined on the page or both the first and
the last words. This can easily be accomplished with fancyhdr and IATEX's mar k mechanism. Of course if you use the
marks for dictionary style headers, you cannot use them for chapter and section information, so if there are also chapters
and sections present, you must redefinethe\ chapt er mar k and\ sect i onnar k to make them harmless:

\renewconmand{\ chapt er mark}[ 1] {}
\renewcomand{\ secti onmar k}[ 1] {}

Now you do a\ mar kbot h{ #1} { #1} for each dictionary or concordance entry #1 and use\ r i ght nmar k for the first
entry defined on the pageand\ | ef t mar k for the last one.

If you want to use a header entry of the form firstword—lastword it would be nice if thiswould be reduced to just the form
firstword if both are the same. This could happen if thereisjust one entry on the page. In this case atest must be madeto
check if the marks are the same. However, TEX's marks are strange beasts, which cannot be compared out of the box with
theplain TEX \ i f commands. Fortunately thei f t hen package workswell:
\ newcomrand{\ nymar ks}{
\i fthenel se{\equal {\l eftmark}{\rightmark}}
{\rightmark} %if equal
{\rightmark--\leftmark}} %if not equal

\ fancyhead[ LE, RQ {\ nynar ks}
\ fancyhead[ LO, RE] {\ t hepage}

Dictionaries are often done with two columns. Unfortunately there is a bug in IATEX’s twocolumn option which causes
some marksto belost. If you use the package in figure 4, thiswill be solved®’.

11 Fancy layouts

You can make a multi-line field with the\ \ command. It is also possible to put extra space in afield with the\ vspace
command. Note that if you do this you will probably have to increase the height of the header (\ headhei ght ) and/or
of thefooter (\ f oot ski p), otherwise you may get error messages“ Overfull \ vbox ...hasoccurred while\ out put is
active’8. See Section 4.1 of the IATEX Companion for detail.

For instance, the following code will place the section title and the subsection title of an article in two lines in the upper
right hand corner:

5Thisisasimplification of the actual code. Get the real package from the CTAN sites.

"Thenul ti col package uses asimilar technique.

81f youuse11pt or 12pt you will probably also have to do this, because IATEX's defaults are quite small
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% fixmarks. sty:

% Pat ch LaTeX s output routine to handle marks correctly with two col unns.
% Joe Pal | as <pal | as@du. st anf or d. neon>

% Corrected by Piet van Qostrum <pi et @s.ruu.nl> on Feb 5, 1993, Cct 5, 1994

\ def\ @ut put dbl col {\if@irstcolum \global\@irstcolumfal se
% Renmenber the marks fromthe first colum
\ gl obal \ set box\ @ ef t col urm\ copy\ @ut put box
\'spl i t maxdept h=\ maxdi men \ cbaddness=10000
\ set box\ @ut put box\ vspl i t\ @ut put box t o\ maxdi nen
\ xdef\ @i rstcol t opmar k{\ t opmar k} %
\xdef\@irstcol firstmark{\splitfirstmark}%
\ifx\@irstcol firstmark\enpty\global\let\@etmarks\rel ax\el se
\gdef\ @etmarks{\let\firstmark\@irstcol firstmrk
\let\topmark\ @i rstcol t opmar k} %
\fi
% End of change
\else \global\@irstcol umtrue
\ set box\ @ut put box\ vbox{\ hbox to\textw dth{\ hbox to\col umwi dth
{\box\ @eftcolum \hss}\hfil \vrule w dth\col umseprul e\ hfil
\ hbox t o\ col umw dt h{\ box\ @ut put box \ hss}}}\ @onbi nedbl f| oats
% Override current first and top with those of first colum if necessary
\ @et mar ks
% End of change
\ @ut put page \ begi ngroup \ @bl fl oat pl acenent \ @t art dbl col um
\@hileswif@col made \fi{\ @ut put page\ @t art dbl col um}\ endgr oup
\fi}

Figure 4: Fix marks in twocolumn style

\ docunentcl ass{articl e}

\ usepackage{fancyhdr}

\ pagest yl e{f ancy}

\ addt ol engt h{\ headhei ght } {\ basel i neski p}
\renewconmand{\ secti onmar k} [ 1] {\ mar kbot h{#1}{}}
\renewcomand{\ subsecti onmar k}[ 1] {\ mar kri ght {#1}}
\rhead{\I| ef t mar k\\\ ri ght mar k}

You can also customize the decorative lines. You can make the decorative line in the header quite thick with
\ r enewcommand{\ headr ul ewi dt h}{0. 6pt}

or you can make the decorative line in the footer disappear with

\ renewconmand{\ f oot r ul ewi dt h} {Opt }

The decorative lines, themselves, are defined in the two macros\ headr ul e and\ f oot r ul e. For instance, if you want
adotted line rather than a solid line in the header, redefine the command\ headr ul e:
\r enewcommand{\ headr ul e} {\ vbox to Opt {\ hbox

to\ headwi dt h{\dotfill}\vss}}
Thereisone additional parameter that you can set: \ f oot r ul eski p. It definesthe distance between the decorativeline
in the footer and the top of the footer text line. By default it is set to 30% of the normal line distance. You may want to
adjust it if you use unusally large or small fontsin the footer. Changeit with\ r enewconmand.

12 Two book examples
The following definitions give an approximation of the style used in L. Lamport’s IATEX book.

Lamport’s header overhangsthe outside margin. Thisis done as follows.

The width of headers and footersis\ headwi dt h, which by default equals the width of the text: \ t ext wi dt h. You
can make the width wider (or narrower) by redefining \ headwi dt h with the \ set | engt h and \ addt ol engt h
commands. To overhang the outside margin where the marginal notes are printed, add both \ mar gi npar sep and
\ mar gi npar wi dt h to\ headwi dt h with the commands:

\ addt ol engt h{\ headwi dt h} {\ mar gi npar sep}
\ addt ol engt h{\ headwi dt h} {\ nar gi nparw dt h}

You must issue these commands after thefirst\ pagest yl e{f ancy} command as thiswill establish the default for
\ headwi dt h®.

%Inversion 2 of fancyhdr it is usually safe to do it before, but it is still advised to do after.
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And now a compl ete definition of Lamport’sbook style:

\ docunent cl ass{book}
\ usepackage{fancyhdr}
\ pagestyl e{fancy}
\ addt ol engt h{\ headwi dt h}{\ mar gi npar sep}
\ addt ol engt h{\ headwi dt h}{\ mar gi npar wi dt h}
\ renewconmand{\ chapt er mar k} [ 1] {\ mar kbot h{#1}{}}
\renewcommand{\ secti onmar k} [ 1] {\ nar kri ght {\ t hesecti on\ #1}}
\ fancyhf{}
\ fancyhead[ LE, RQ {\ bf seri es\ t hepage}
\fancyhead[ LQ {\ bf seri es\ri ght mar k}
\ fancyhead[ RE] {\ bf seri es\ | ef t mar k}
\ fancypagestyl e{pl ai n}{%
\fancyhead{} %get rid of headers
\renewconmmand{\ headrul ewi dt h}{Opt} % and the line

}

Noticethat the\ chapt er mar k and\ sect i onmar k commands have been redefined to eliminate the chapter numbers
and the uppercaseness.

For the second example, we take the © -IATEX book.
Chapter pages have no headers or footers. So we declare

\'t hi spagestyl e{ enpty}

for every chapter page, and we do not need to redefine plain.

Chapter and section titles appear in the form: 2. DO IT NOW, so we have to redefine \ chapt er mar k and
\ secti onnar k asfollows (see Section 9):

\ renewconmand{\ chapt er mar k}[ 1] %

{\ mar kbot h{\ MakeUpper case{\t hechapter.\ #1}}{}}
\renewconmand{\ secti onmar k}[ 1] %

{\ mar kri ght {\ MakeUpper case{\t hesection.\ #1}}}

In an even-header, the page number is printed asthe L eftHeader and the chapter info asthe RightHeader; in an odd-header,
the section info is printed as the LeftHeader and the page number as the RightHeader. The CenteredHeaders are empty.
There are no footers.

Thereis adecorativeline in the header. It is 0.5pt wide, so we need the commands:

\ r enewconmand{\ headr ul ewi dt h}{0. 5pt}
\ r enewcomrand{\ f oot r ul ewi dt h}{Opt}

Thefont used in the headersis 9 pt bold Helvetica. The PSNFSS system by Sebastian Rahtz uses the short (Karl Berry)
name phv for Helvetica, so thisfont is selected with the commands:

\fontfam | y{phv}\fontseries{b}\fontsize{9}{11}\sel ectfont
(See Sections 7.6.1 and 11.9.1 of the IATEX Companion.) Let us define ashorthand for this:

\ newcomrand{\ hel v}{%
\fontfanmily{phv}\fontseries{b}\fontsize{9}{11}\sel ectfont}

Now we are ready for the page layout:

\ docunent cl ass{book}
\ usepackage{fancyhdr}
\ pagest yl e{f ancy}
\ r enewcomrand{\ chapt er mar k} [ 1] %
{\ mar kbot h{\ MakeUpper case{\t hechapter.\ #1}}{}}
\r enewcomrand{\ secti onmar k}[ 1] %
{\ markri ght {\ MakeUpper case{\t hesection.\ #1}}}
\ r enewconmand{\ headr ul ewi dt h}{0. 5pt}
\ r enewcomrand{\ f oot r ul ewi dt h}{Opt}
\ newcomand{\ hel v} {%
\fontfam | y{phv}\fontseries{b}\fontsize{9}{11}\sel ectfont}
\ fancyhf{}
\fancyhead[ LE, RQ {\ hel v \t hepage}
\ fancyhead[ LQ {\ hel v \ri ght mar k}
\ fancyhead[ RE] {\ hel v \ I ef t mar k}
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13 Special pagelayout for float pages

Some people want to have a specia layout for float pages (pages only containing floats). As these pages are generated
autonomically by IATEX, the user doesn't have any control over them. Thereisno\ t hi spagest yl e for float pages
and any change of the page style will at least also affect the page before the float page. With fancyhdr, however, you can
specify in each of the header- or footer fields

\'i ffl oat page{ valuefor float page} { valuefor other pages}

You can even use thisto get rid of the decorative line on float pages only by defining:
\renewcomand{\ headr ul ewi dt h}{\i f f| oat page{Opt }{0. 4pt}}

Sometimes you may want to change the layout also for pages that contain a float on the top of the page or a float on the
bottom of the page.

fancyhdr givesyou the commands\ i f t opf | oat and\i f bot f| oat similarto\i f f | oat page.

Note: Marks in floats will not be visible in IATEX's output routine, so it is not useful to put marksin floats. So thereis
currently no way to let afloat (e.g. afigure caption) influence the page header or footer.

14 Those blank pages

Inthebook classwhentheopenany optionisnot givenor inther eport classwhentheopenri ght optionisgiven,
chapters start at odd-numbered pages, half of the time causing a blank page to be inserted. Some people prefer this page
to be completely empty, i.e. without headers and footers. This cannot be donewith\ t hi spagest yl e asthiscommand
would have to be issued on the previous page. Thereis, however, no magic necessary to get this done:

\ cl ear page{\ pagest yl e{ enpt y}\ cl ear doubl epage}

As the \ pagestyl e{enpty} is enclosed in a group it only affects the page that may be generated by the
\ cl ear doubl epage. You can of course put the abovein a private command. If you want to have this done automati-
cally at each chapter start or when you want some other text on the pagethen you must redefinethe\ cl ear doubl epage
command.

\ nmakeat | etter
\ def\ cl ear doubl epage{\ cl ear page\i f @wosi de \i f odd\ c@age\ el se
\ hbox{}
\vspace*{\fill}
\ begi n{center}
This page intentionally contains only this sentence
\end{center}
\vspace{\fill}
\'t hi spagestyl e{enpty}
\ newpage
\'i f @wocol utm\ hbox{}\ newpage\fi\fi\fi}
\ makeat ot her

15 N of M style page numbers

Somedocument writersprefer the pagesto be numbered asn of m wherem isthenumber of pagesin thedocument. Thereis
apackagenof m st y available, but someversionsof it aredefective, and most don’ t work with fancyhdr becausethey take
over the complete page layout. For IATEX 2, thereis apackage | ast page available which you can use with fancyhdr
asfollows:

\ usepackage{ | ast page}

iéfoot{\thepage\ of \pageref{Last Page}}
If you are still using IATEX2.09 and you are not able to switch to IATEX 2 you can use the IATEX2.09 compatible
| ast page209. st y. which isdefined asfollows:

\I et\ ori genddocunent =\ enddocunent
\ def\ enddocunent {\ cl ear page\i f @il esw

{\ addt ocount er{page}{-1} \inmedi ate\wite\ @mi naux

{\'string\new abel { Last Page}{{}{\thepage}}}}\ori genddocunent}

Thevalue of the Last Page label can be used to make different headers or footers on the last page of a document. E.g. if
you want the footer of every odd page, except if it is the last one, to contain the text “please turn over”, this can be done
as follows':
\ usepackage{| ast page}
\usepackage{i f t hen}

i;foot{\ifthenelse{\isodd{\value{page}} \and \ not
\ val ue{ page} =\ pager ef { Last Page} { pl ease turn over}{}}

10This requires areasonably recent version of thei f t hen package.
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16 Chapter or section related page numbers

In technical documentation very often page numbersare used of theform 2-10 wherethefirst number isthe chapter number
and the second is the pagenumber relative to the chapter. Sometimes section is used rather than chapter. The package
chappg can be used to get this format. If you want to change the layout e.g. use a dot rather than a dash, or a section
rather than a chapter, you should make a private copy and edit it.

This package redefines\ t hepage as\ ar abi c{chapt er}-\ arabi c{ page}. Unfortunately this gives numbers
rather than lettersfor appendices. A better definition would be\ t hechapt er -\ ar abi c{ page} butyou can givethis
definition yourself after the\ usepackage{ chappg} command. What the package also doesis reset the page number
to 1 at the beginning of each chapter.

Thereis afundamental difference between the page numbering of the style “m of n” as described in the previous section
and the current one. The m of n style is only used in the page header or footer, but not in the table of contents, index, or
referenceslike “ See page xx”. Thereforeit does not changethe command\ t hepage. The page numbering style“2-10",
however should be used in all references to the page number, thereforeit must be done by redefining\ t hepage.

17 When to change the headers and footer s?

Sometimes you want to change the header or footer layout in the course of a document. Some of these changes can be
accomplished by using the mark mechanism as may be seen in section 9 and 18. However, sometimes we want a more
drastic change, e.g to change the page numbering from roman to arabic (with \ pagenunber i ng), to change one of the
fancyhdr fields or to change to another page style. Sometimes you may be surprised to find the change to occur too early.
In general the above mentioned changes take effect immediately, i.e. on the page that is currently being built. 1f you want
the change to take effect at the next page you must make sure that the current page is finished. In most cases this can be
done by issuing a\ cl ear page command before any of the above mentioned changes. If thisis not possible you can
usethe af t er page packagewith:

\ af t er page{\ | head{new val ue}} or \afterpage{\pagenunbering{roman}. You canhot use
\ af t er page to change the \ pagest yl e as the commands issued by \ af t er page are local in a group, and the
\ pagest yl e command makesonly local changes. The\ pagenunber i ng and the fancyhdr commands make global
changes so they will work, aswill the\ t hi spagest yl e command.

It should be noted that although the fancyhdr commandslike\ f ancyhead take effect immediately, this does not mean
that any “variables’ used in these commands get the value they have at the place where these commands are given. E.g.
if \ fancyf oot [ C] {\t hepage} isgiventhe page number that will beinserted in the footer is not the page number of
the page where this command is given, but rather the page number of the actual page where the footer is constructed. Of
course for the page number thisis what you expect, but it is also true for other commands.

So if you have a book where each chapter is written by a different author and you want the name of the author in the lower
left-hand corner you can use the following commands:

\ newconmand{\ TheAut hor }{}

\ newcommand{\ Aut hor } [ 1] {\ r enewcomand{\ TheAut hor } {#1}}

\ | f oot {\ TheAut hor}

and start each chapter withthecommand\ Aut hor { Real Nane} . If however, theauthor namewould be changed before
a pageis completed the wrong author could come in the footer. This would be the case if you gave the above command
before the \ chapt er command rather than after it. Another source of problems is the fact that TEX's output routine
processes commands ahead, so it may aready have processed some commands that produce text that will appear on the
next page. See the next section for an example.

18 Headersand footersinduced by the text

We have seen how we can use IATEX's marks to get information from the document contents to the headers and footers.
Themarks mechanismisthe only reliable mechanism that you can useto get changing informationto the headersor footers.
Thisis because IATEX may be processing your document ahead before deciding to break the page.

Sometimes the two marks that IATEX offers are not enough. An exampleis the following:
If asolution to an exercise goes across a page break, then | would like to have “(Continued on next page...)” at the bottom of
thefirst page and “(Continued...)” at the top in the margin of the next page.

You cannot use IATEX's mark mechanisms for thisif you also want to use chapter and section information.

The code from figure 5 constitutes a package that gives you two extra marks that can be used in this situation*!. Hereisa
way to use this package:

Y After | made this package | discovered a packagesecr et . sty that does asimilar thing to mark confidential paragraphs if they
cross a page boundary. It does it, however, by changing the output routine.
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% ext ramarks. sty
\ def\ @ ef t mar k#1#2#3#4{ #1}
\ def\ @i ght mar k#1#2#3#4{ #2}

\ def \ mar kbot h#1#2{{\ def \ pr ot ect {\ noexpand\ pr ot ect \ noexpand}
\let\label\relax \let\index\relax \let\glossary\rel ax
\ expandaft er\ @rar kbot h\ @ hemar k{ #1} { #2}
\'mar k{\ @ hemar k}}\i f @obreak\ifvrode\ nobreak\fi\fi}
\ def\ mar kri ght #1{{\ def\ pr ot ect {\ noexpand\ pr ot ect \ noexpand}
\let\label\relax \let\index\relax \let\glossary\rel ax
\ expandafter\ @rmar kri ght\ @ henar k
{#1}\ mar k{\ @ hemar k}}\i f @obreak\i f virode\ nobreak\fi\fi}
\ def \ @rar kri ght #1#2#3#4#5{\ gdef \ @ hemar k{{#1} { #5} {#3} {#4}}}
\ def \ @rar kbot h#1#2#3#4#5#6{\ gdef\ @ hemar k{ {#5} { #6} { #3} {#4} } }
\def\ | ef t mar k{\ expandaf ter\ @ ef t mar k\ bot mar k{}{}{}{}}
\ def\right mark{\ expandafter\ @i ghtmark\firstmark{}{}{}{}}
\def\firstleftmark{\expandafter\@eftmark\firstmark{}{}{}{}}
\ def\l astright mark{\ expandafter\ @i ght mark\ bot mark{}{}{}{}}

\def\ @hemar k{{}{}{}{}}

\ def \ ext ramar ks#1#2{{\ def \ pr ot ect {\ noexpand\ pr ot ect \ noexpand}
\let\label\relax \let\index\relax \let\glossary\rel ax
\ expandaf t er\ @rar kextra\ @ hemar k{ #1} { #2}
\ mar k{\ @ hermark}}\i f @obreak\ifvnode\ nobreak\fi\fi}
\ def \ @rar kext r a#1#2#3#4#5#6{\ gdef \ @ hemar k{{#1} { #2} { #5} {#6} } }
\def\firstxmark{\expandafter\@irstxmark\firstmark{}{}{}{}}
\ def \ t opxmar k{\ expandafter\ @i r st xmar k\ t opmar k{}{}{}{}}
\ def\ | ast xmar k{\ expandaf t er\ @ ast xmar k\ bot mark{}{}{}{}}
\def\ @i r st xmar kK#1#2#3#4{ #3}
\ def \ @ ast xmar k#1#2#3#4{ #4}

Figure 5. Package for extramarksin IATEX

\ usepackage{ ext r amar ks}

ib.agestyl e{fancy}
\ I head{\firstxmark}
\rfoot{\I| ast xmar k}

\ extramar ks{}{Conti nued on next page\l dot s}
Some text that may or may not cross a page boundary...
\ extramar ks{ Cont i nued\ | dot s}{}

Note that the\ ext r amar ks command must be close to the text, i.e no empty lines (paragraph boundaries) should inter-
vene. Otherwise the page may be broken at that boundary and the extramarks would come on the wrong page.

There are two new marks that can be used in the page layout with this package: If commands of the form
\ ext ramar ks{my} { my} are given \ firstxmark gives you the first m; value and \ | ast xmar k gives you
thelast m, value of the current page. It also givesyouthe\ fi rstl ef t mark and\ | ast ri ght mar k commands that
complement the standard IATEX marks.

To stress the point that marks are the correct way to do this, let me give you a“solution” that will not work?:

\ | head{ Cont i nued}

\rfoot{Continued on next page\l dots}

Some text that may or may not cross a page boundary...
\'| head{}

\rfoot{}

You may be tempted to think that thefirst\ | head and\ r f oot will bein effect when TEX breaksthe pagein themiddle
of thetext, and the last oneswhen the page breaks after the text. Thisisnot true asthe whole paragraph (including the last
definitions) will be processed before TEX considersthe page break, so at the time of the page break the last definitionsare
effective, whether the page break occursinside the text or outside of it. Putting a paragraph boundary between the text and
the last definitions will not work either, because you don't want the first definitions to be in effect when TeX decides to
break the page exactly at thisboundary. Actually the marks mechanism wasinvented to get rid of these kinds of problems.

In the above exampl e the text “ Continued” appearsin the page header. It may be nicer to put it in the margin. Thiscan be
easily accomplished by positioning it at afixed placerelative to the page header. In plain TEX you would use a concoction

LActually there is another way but it requires two IATEX passes: you can put \ | abel commands before and after the text and
compare the\ pager ef s.
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of \ hbox to Opt,\vbox to Opt,\ hskip,\ vskip,\ hss and\ vss butfortunately LATEX'spi ct ur e environ-
ment gives a much cleaner way to do this. In order not to disturb the normal header layout we put the text in a zero-sized
pi ct ur e. Generally thisisthe best way to position things on fixed places on the page. You can then also use the normal
headings. See also section 20 for another example of this technique.

\ | head{\ set| engt h{\ uni t| engt h}{\ basel i neski p} %
\ begi n{pi cture} (0, 0)
\put (-2, -3){\ makebox(0,0)[r]{\firstxmark}}
\end{ pi cture}\l ef t mar k}
This solution can of course also be used for the footer. Make sure you put the pi ¢t ur e asthefirst thing in left-handside
entries and last in right-handside ones.

Finally you may want to put “(Continued...)” in thetext rather than in the header or the margin. Then you haveto use the
af t er page package. We a so decide to make a separate environment for it.
\ newenvi ronnent { cont i nued} {\ par

\extramar ks{}{Conti nued on next page\l dot s}

\ af t er page{\ noi ndent\ firstxmark\vspace{lex}}
}{\extramar ks{(Conti nued\l dots)}{}\par}

Itisabit dangerousto use\ f i r st xmar k outside the page layout routine, but apparently with\ af t er page thisworks.
If you would need the information further on in the page you must remember the state of the marksin your own variable.
You can set thisin one of the fancyhdr fields. For exampleif you want to add something after the broken piece of text
you can use the following:

\ newcommand{\ nysaved}{}

\ newenvi r onment { cont i nued} {\ par

\ extramar ks{}{Conti nued on next page\l dot s}

H\ extramarks{(Continued\| dots)}{}\par\vspace{lex}\nysaved}
\ I head{\ | ef t mar k}
\chead{\i ft henel se{\ equal {\| astxmark}{}}

{\ gdef\ nysaved{}}

{\ gdef\ mysaved{\ noi ndent [ Conti nued from previ ous page] }}}

If you want to include one of the marks or other varying information in the saved text, you must use\ xdef rather than
\ gdef .

19 A movie
If you put at each page on the same place apicturethat slightly changesfrom pageto pageyou can get amovie-likeeffect by
flipping through the pages. You can create such amovie easily with fancyhdr. For simplicity we assume that each picture
isinapostscript (EPS) filecalled pi ¢ (n).ps where (n) isthe page number and that we usethegr aphi cs or gr aphi cx
package'®. To put the movie in the righthandside bottom corner the following will work:
\rfoot{\setlength{\unitlength}{lm}

\ begi n{pi cture} (0, 0)

\ put (5, 0){\i ncl udegr aphi cs{pi c\t hepage. ps}}

\end{ picture}}
Noticethat the\ uni t | engt h parameter should beset locally inthefancyhdr field in order to avoid unwanted interference
with itsvalue in the text.

20 Thumb-indexes

Some railroad guides and expensive bibles have so called thumb-indexes, i.e. there are marks on the sides of the pages
that indicate where the chapters are. You can create these by printing black blobs in the margin of the pages. The vertical
position should be determined by the chapter number or some other counter. Asthe position isindependent of the contents
of the page, we print these blobs as part of the header in a zero-sized pi ct ur e as described in the previous section.

Of course we have to take care of two-sided printing, and we may want to have an index page with all the blobs in the
correct position. The solution requires some hand-tuning to get the blobs nicely spaced out vertically. For the application
that | had there were 12 sections, so | made the blobs 18 mm apart, i.e. 9 mm blob separated by 9 mm whitespace. In
order to avoid calculationsthey aresetinapi ct ur e environment with the\ uni t | engt h set to 18 mm. Page numbers
are set in the headers at the outer sides, and the blobs are attached to these. In this example the section numbers are used
to position the blobs, but you can replace this with any numeric value. See figure 6 for the resulting overview page and
figure 7 for the code.

131f you use an older version of IATEX you could use theepsf or epsfi g package.
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1 Introduction
2 Thefirst year

3 Specidisation

Figure 6;: Thumb-index overview page

\'set| engt h{\ uni tl engt h}{18mj}
\ newcommand{\ bl ob}{\rul e[-.2\unitlength] {2\unitl ength}{.5\unitlength}}

\ newconmand\ r bl ob{\ t hepage
\ begi n{pi cture} (0, 0)
\ put (1, -\ val ue{section}){\bl ob}
\end{ picture}}

\ newconmand\ | bl ob{%
\ begi n{pi cture} (0, 0)
\ put (-3, -\val ue{section}){\bl ob}
\end{ pi cture}%
\ t hepage}

\ pagestyl e{fancy}
\cfoot{}

\ newcount er{l i ne}

\ newcomand{\ secnane}[ 1] {\ addt ocounter {l i ne}{1} %
\put (1, -\val ue{line}){\bl ob}
\put(-7.5,-\value{line}){\Large \arabic{line}}
\put (-7,-\val ue{line}){\Large #1}}

\ newconmand{\ over vi ew} {\ t hepage
\ begi n{pi cture} (0, 0)
\'secname{ | ntroducti on}
\'secnanme{The first year}
\ secnane{ Speci al i sati on}
...etc...
\end{ picture}}

\ begi n{ docunent }

\fancyhead[ R] {\ over vi ew}\ nbox{}\ newpage % Thi s produces the overvi ew page
\fancyhead[ Rl {} % Front matter may follow here

\ cl ear page

\ fancyhead[ RE] {\ ri ght mar k}

\ fancyhead[ RQ {\ r bl ob}

\ fancyhead[ LE] {\ | bl ob}

\ fancyhead[ LQ {{\| ef t mar k}

Figure 7: Thumb-index code
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21 Float placement

Floats are page elements that float with respect to the rest of the document. Standard floats are tables and figures, but with
the float package you can easily make new ones, like algorithms. Most of the time floats work satisfactory, but sometimes
IATEX seemstoo stubborn to do what you want. This section describes how you caninfluence IATEX so that it will do most
of the time what you want. There might, however be some pathol ogical cases whereit isimpossible to convince IATEX to
do things your way. In the following we will use figures as an example but everything applies to other floats as well.

The most encountered problems with floats are:

1. Youwant afloat at a certain position in the text, but IATEX movesit, usually to the next page.

2. From acertain point, IATEX moves | your floats to the end of the document or the end of a chapter.
3. IATEX complains about “Too many floats’.

In the first two cases you must first check if you have given the correct “placement” parameter to you float, e.g.
\ begi n{figure}[ htp] specifies that your figure may be placed either: Here (i.e. in the text position where the
command is given), on the Top of a page (which may be the page where you put the command), or on a separate Page of
floats. You could also have specified “b” for Bottom of the page. The order of the lettersisinsignificant, you cannot force
IATEX to try Bottom first and then Top by specifying[ bt ] .

If LATEX doesn’t put the float at the place where you expected it, it is usually caused by the following:

1. Thefloat didn't fit on the page. In this case it has to move to the next page or even further. If you didn’t specify either
[t] or[b] intheposition parameter, IATEX must saveit until it has enough for apage of floats. So don’t specify only
[ h] . If youwant to give IATEX achanceto put the float on a page of floats, you must also specify “p”.

2. The placement would violate the constraintsimposed by IATEX's float placement parameters. Thisis one of the most
occurring causes and it can easily be corrected by changing the parameters. Hereisalist of them:

Counters— changewith\ set count er

t opnumnber max. number of floats at top of page 2

bot t ormunber max. number of floats at bottom of page 1

t ot al nunmber max. number of floats on a page 3
Other — changewith\ r enewcomrand

\topfraction max fraction of page for floats at top 0.7

\ bottonfraction max fraction of page for floats at bottom 0.3

\textfraction min fraction of pagefor text 0.2

\ fl oat pagefracti on minfraction of floatpage that should havefloats 0.5

There are also some others for double column floats in two-column documents.

The valuesin the righthand column are the defaults for the standard IATEX classes. Other classes could use different de-
faults. Asyou see with the default values a float will not be put in the bottom of a page if its height is more than 30%
of the page height. So if you specify [hb] for a float which is taller it has to move to a float page. But if it is less than
50% of the page height it will have to wait until some more floats are given before a float page can be filled to satisfy the
\ f| oat pagef racti on parameter. If you have this kind of behaviour you can easily adapt the parameters, e.g. with:
\renewcommand{\ t ext fracti on}{0. 05}

\renewcomand{\ t opf racti on}{0. 95}

\ renewconmand{\ bot t onf racti on}{0. 95}

\renewcomand{\ f | oat pagefracti on}{0. 35}
\ set count er {t ot al nunber } {5}

You may want to be careful not to make\ f | oat pagef r acti on too small, otherwise you may get too many small
floatpages.

You can force IATEX to ignore most of the parameters for one specific float occurrence by including an exclamation mark
(1) in the placement parameters, e.g.

\ begi n{figure}[!htb]

Floatswhich containa“t " in the position parameter could be placed beforethe place where they arereferenced (but onthe

same page). Thisisnormal behaviour for IATEX but some peoplejust don't likeit. There are anumber of waysto prevent

this:

1. Of coursedeletingthe“t ” will help, but in general thisis undesirable, as you may want the float to be placed at the top
of the next page.

2. usethef | af t er package which causes floats never to be placed “ backwards’.
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3. usethecommand\ suppr essf | oat s[ t] **. Thiscommand will cause floats for the top position on this pageto be
moved to the next page. This can also be donewith [ b] or without parameter for all floats on this page.

If in spite of all your attemptsIATEX still movesyour floatsto the end of the document or the end of a chapter, you caninsert
a\ cl ear page command. Thiswill start anew page and insert all pending floats before continueing. If it isundesirable
to have a pagebreak you can use the afterpage package and the foll owing command:

\ af t er page{cl ear page}

Thiswill wait until the current page is finished and then flush all outstanding floats. In some pathological circumstances
af t er page may give strange results, however.

Finally, if youwant afloat only at the place whereyou defineit, without IATEX moving it whatsoever, you can usethefloat
package and give the command:

\restyl efloat{figure}

inthe preamble. Now youwill be ableto specify [ H] asthe position parameter, which will mean“HERE and only HERE”.
This may cause an unwanted page break however’®. If you want to avoid the unwanted pagebreak, i.e. let IATEX move
thefloat only if it doesn’t fit on the page, the use the afterpage package with:

\ af t er page{\ cl earpage \begin{figure}[H ... \end{figure}}

Complaints from IATEX about “Too many floats’ are usually caused by one of the above problems: floats not being able
to be placed and IATEX collecting too many of them. The solutions given above, especially those with\ cl ear page in
them will usually help. In some cases there really are too many floats, as IATEX has alimited number of “boxes’ to store
thefloats. The package morefloats can be used to increase this number. |f you need still morethen you must edit aprivate
copy of thisfile, but even then there will be some limit that you cannot pass. Then your only resort will be to change your
document.

22 Multipage Floats
IATEXs floats cannot be split across pages. Sometimes, however, you want to have a table or figure that doesn’t fit on
one page. The easiest way isto split these into multiple table or figure environments, but this has a number of undesirable
effects:

e Wheredo you split it? Thisisin general more difficult for tables than for figures.

e How do you keep them together?

e You don't want more than one entry in the list of figures/tables.

Although these problems are not fully solvablein al cases, here are a couple of suggestions:

221 Tables

For tableslonger than apageyou can usethel ongt abl e package. Thispackagedefinesal ongt abl e environment that
isakind of amalgamationof t abl e andt abul ar . It hasapproximately the same syntax asthet abul ar environment,
but it adds some features of t abl e, like captions. Longtableswill be automatically split when they don't fit on the page.
Andthey will beenteredinthelist of tableswhen acaptionisgiven. They will not float, however, and cannot be used inside
afloat environment. This could mean that another t abl e environment, which was defined beforethel ongt abl e, will
float past it, and therefore the numbers may get out of order. Another problem could be that thel ongt abl e startsrather
far down the page, which isn’t apleasant sight. If you want thel ongt abl e to start at the top of the page, the best thing
todoistoincludeitinan\ af t er page command (using theaf t er page package). Asal ongt abl e isby definition
large, itisbest to put it in aseparatefile, and\ i nput itinthe\ af t er page command:

\ af t er page{\ i nput {nyt abl e}}

\ af t er page{\ cl ear page\i nput { nyt abl e} }

Thelast form has the additional advantage that most of the outstanding floats will be printed first.

22.2 Figures

Thereisn't an equivaent| ongf i gur e solution, so for figuresyou will usually haveto split it yourself. In general thisis
less of aproblem. However, the problem you get now ishow to keep them together, i.e. how to get the parts on subsequent
pages, and how to get asingle entry in the list of figures.

You will have to split the figure into pieces and put each part in a separatef i gur e environment. To keep them together
it is best to use only the [ p] placement, so that they will be put on floatpages. As they are bigger than a page thisis
appropriate. The first part would then get a\ capt i on, the subsequent parts would be used without a caption. If you
want to add a caption-like text, enter it as normal text rather than a\ capt i on, so that it will not be entered in the list of
figures. It may also be desirable to issue a\ cl ear page first, just like we did for thel ongt abl e, and to encapsulate
thisinthe\ af t er page command. E.g.

14This command and the “!” placement parameter are not defined in IATEX2.09.
B5Thereused to be aher e. st y with the same effect, but this isincompatible with IATEX 2¢
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\ af t er page{\ cl ear page\i nput { myfi gure}}
wheremyf i gur e. t ex contains:

\ begi n{fi gure}[p]

\'i ncl udegr aphi cs{nyfigl. eps}
\caption{This is a nmultipage figure}
\ I abel {fi g: xxx}

\'end{figure}

\ begi n{figure}[p]

\'i ncl udegr aphi cs{nyfi g2. eps}

\ begi n{center}

Fi gure™\ref{fig: xxx} (continued)
\end{center}

\end{figure}

You have to make sure that the last part is big enough, otherwise IATEX could decide to postpone it until it has collected
some morefloats. Thiscan be done either by making the figure big enough (e.g. by adding some\ vspace), or by tweak-
ing the\ f | oat pagef r act i on parameter.

If you want your multipagefigureto start at alefthand-side (even-numbered) pageyou can use atest inthe\ af t er page
command (using thei f t hen package):
\ af t er page{\ cl ear page

\'i fthenel se{\isodd{\val ue{page}}{\afterpage{\input{myfigure}}} % odd page
{\input{nyfigure}}}} % even page

If there are too many floats on the skipped page, this may still fail to start your multipage figure on an even page, however.
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