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1 Graphics

1.1 Creating graphics
1.1.1 Creating graphics in Mathematica

e When creating graphics in Mathematica with labels, use FormatType -> OutputForm,
TextStyle -> FontFamily -> "Times", FontSize -> 12toavoid Math-
ematica fonts and for proper text size.

To make sure that Mathematics doesn’t use its own fonts for symbols, go to Edit
-> Preferences -> Global options,andsetFormatting Options -> Font
Options -> PrivateFontOptions -> OperatorSubstitution to false.

e The default for the Export function in Mathematica is an image that is four inches
wide at 72dpi. When I create an image in Mathematica that I want to use with
width x in I4TEX and also on the web, I use

Export["*.pdf", graphics, "PDF", ImageSize -> x*72/2.54];
Export["*.png", graphics, "PNG", ImageResolution -> 600,
ImageSize -> x*72/2.549].

In Mathematica, use export instead of display. Display relies on psrender,
but PDF export still uses psrender.

PDF files from Mathematica use the MediaBox (whole page) instead of the Art-
Box (BoundingBox), but I can remove the white margins in Acrobat. The PNG
files are fine, but I can use ThumbsPlus to autocrop them for an even tighter fit.

e A better alternative is to create an EPS file and convert it to PDF using the
epstopdf or epsapdf macros, the eps2pdf GUI or GSview.

In Mathematica, Export["file.eps", %, "EPS"] creates EPS files without
preview that start with %!. Export["file.eps", %, "EPSTIFF"] creates a
binary preview at the beginning of the file.
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Mathematica uses PlotRange to define the BoundingBox for EPS export.

1.1.2 I5TgXtools
pict2e Removes the restrictions in the IATEXpicture environment.

epic/eepic The epic package uses the drawline command instead of the line com-
mand, so a line can be specified by its endpoints instead of its length. However,
the slope of the line is still restricted. The eepic package allows for arbitrary
slopes, but is not compatible with pdfTEX. I use a separate file to create a DVI
file and then use the DVI to PDF function of WinEdt. I then remove the white
margins in Acrobat.

overpic The overpic package adds TgX labels.

PSTricks Does not work with PDFTeX, but one can de-PSTricks the output and use
with PDFTeX.

PGF/TikZ PGEF is similar to PSTricks and the standard picture environment. Produces
both PostScript and PDF output and works together with PDFTeX.
1.1.3 IXIgXfriendly drawing programs

TpX Windows drawing program that imports EMF/WMF and SVG (and EPS and
PDF through PStoedit) and outputs ISIEX, EPS, PDF, PNG, MetaPost, SVG,
PSTricks, EMF/WMF or PGF. I can import EPS files from Mathematica into
TpX using PStoedit. I can then replace the Mathematica labels with TgX labels
and save in either PGF or PDF. I must manually edit the caption and reference
label.

Ipe Windows/Linux program that imports JPG and PNG and outputs PDF or EPS. IPE
comes bundled with a command line tool called pdftoipe that converts arbitrary
PDF files to a format that can be edited with IPE.

LaTeXPiX Windows drawing program that imports JPG and PNG and outputs eepic
or PGF. Working on eepic, PGF, EMF/WMF and EPS import.

JpgfDraw Outputs PGF, PNG or EPS.

1.1.4 PSTricks frontends

TpX

LaTeXDraw Outputs PSTricks. You can see the PSTricks code generated as you draw.
jPicEdt Outputs I5TEX, eepic and PSTricks.

Sketch 3D oriented. and Outputs PSTricks or PGF and TikZ.

Gnuplot



1.1.5 Metapost frontends

TpX

mfpic Outputs Metapost. Works with both I&TgXand PDFTeX.
Metagraf D oriented. Java based. Outputs Metapost.
Asymptote D oriented. Outputs Metapost.

Featpost D oriented. Outputs Metapost.

1.1.6 PGF frontends
TpX

LaTeXPiX

JpgfDraw

Sketch

1.1.7 Converting graphics
JjPicEdt jPicEdt can import and output I&TEX, eepic and PSTricks code.

PStoedit Converts EPS and PDF to various formats, including EMF/WMF and SVG.
Can be used with TpX.

1.1.8 Scanning

Scan line art and text at grayscale, not black and white.

1.2 Converting graphics
1.2.1 PDF

e There are two versions of epstopdf.exe. One is part of MikTeX and one is
from CTAN (I install it in localtexmf). There is also an epstopdf PERL script on
CTAN. All use GSview.

eps2pdf . exe is a stand-alone GUI on CTAN (I install it in localtexmf).
They seem to give files of comparable size, which are smaller than the PDF files

from Acrobat Distiller.

e There are also two WinEdt macros, which must be installed in
c:\Users\Helmer\AppData\Roaming\WinEdt\Macros\LaTeX\.

The epsapdf macro calls epstopdf, while eps2pdf macro calls GSview directly.

epsapdf used to have trouble with spaces in the file name, but that seems to
have been fixed.

epsapdf can be used to correct the bounding box and to reposition the figure in
the lower right corner.



eps2pdf works on EPS files with binary preview at the beginning, while epstopdf
requires that I edit the beginning first.

In general, WinEdt no longer requires the MUI plugin, but for eps2pdf I must
first install the MUI plugin.

eps2pdf gives full page PDF files and I must change the paper size to a4 when
installing. I can use Remove White Margins in Acrobat or the pdfcrop tool,
which is part of MikTeX.

eps2pdf does not read bounding box information correctly.

e To convert multiple files I use

for %f in (*.eps) do gswin32c -sDEVICE=pngl6m
-sOutputFile=Y,"nf.png -dEPSCrop -r600
-dSAFER -dBATCH -dNOPAUSE %f

e To make the Type 1 Mathematica fonts available to Ghostscript, open GSview,
go to Options -> Advanced Configure and under Ghostscript Options
add

c:\Program Files\Wolfram Research\Mathematica\5.1\-
SystemFiles\Fonts\Typel

to -sFONTPATH="c: \psfonts".

1.2.2 Converting EPS to PNG

e GSview conversion to PDF, PGN or JPG gives full page files, but I can use
autocrop in ThumbsPlus for PGN or JPG or Remove White Margins in Ac-
robat.

epstopdf . exe (from CTAN) with epstopdf -sDEVICE=pnglém -outfile=p.png
p-eps gives a file with nice resolution, reasonable file size and correct Bound-
ingBox.

epsapdf gives a low resolution file. If I select to scan the HiRes BoundingBox,

I get a full page file. If I select advanced options, I get an error message and
cannot convert.

Both the eps2pdf macro and GUI give the wrong BoundingBox. In the GUI, I
can select -sDEVICE=png16m as an additional parameter. I then get a nice file
with the correct BoundingBox, but with a PDF extension. In the macro I can
unselect the BoundingBox. I then get a full page file that I can crop.

1.2.3 Ghostscript

Ghostview is an X11 user interface for Ghostscript, allowing you to view and navigate
PostScript files. GV is a version of Ghostview with an improved user interface and
the ability to display PDF files. A similar program called GSview is available for use
under Linux/X11, Windows and OS/2.



1.3 Including graphics

e \includegraphics{"C:/Documents and Settings/signature"} works, but
not if I give the extension of the file. MiKTeX is not case sensitive when search-
ing for files.

\usepackage{ifpdf}

\ifpdf

\usepackage [pdftex]{graphicx}
\else
\usepackage [dvips] {graphicx}
\fi

If the graphicx package uses the dvips driver, dvips.def defines the graphic ex-
tensions .eps,.ps,.eps.gz,.ps.gz,.eps.Z. If the graphicx package uses the pdfTEX
driver, pdftex.def defines the graphic extensions .png,.pdf,.jpg,.mps.

So under pdfTEX, includegraphics searches for PNG, PDF, JPG and MPS in
that order.

e When not using pdfTgX, I can use
\includegraphics[width=6cm, bb=0 0 344 168]{./p.jpg}

to include JPG files. Notice that I have to give an extension, unless I use the
\DeclareGraphicsExtensions command.

2 Text tricks

2.1 Font sizes

The default settings of font sizes in ISTgX are given in Table[T]

2.2 Miscellaneous text tricks

e Use

\usepackage[latinl]{inputenc}
\usepackage [T1]{fontenc}

to input international characters Must use two single right quotes instead of dou-
ble quote.

e center environment starts a new paragraph, while the centering declaration
doesn’t.

e \emph gives better spacing than \em.

e An end of file marker (*Z) in a DOS text file that is \input prints an .



10pt Default | 11pt Option | 12pt Option
tiny Spt 6pt 6pt
scriptsize 7pt 8pt Spt
footnotesize 8pt Ipt 10pt
small Ipt 10pt 11pt
normalsize 10pt 11pt 12pt
large 12pt 12pt 14pt
Large 14pt 14pt 17pt
LARGE 17pt 17pt 20pt
hu gce 20pt 20pt 25pt
Huge 25pt 25pt 25pt

Figure 1: Default settings of font sizes in I&TEX.

Title LARGE
Author large

Abstract name | small bold
Abstract text small

Section Large bold
Subsection large bold

e The form of the footnote mark is determined ny thefootnote. latex.tex
sets it to \fnsymbol{footnote}, while maketitle redefines it to \arabic-
{footnote}. \footnotetext leaves no mark in the text, and does not step the
counter. But there is no 0 in fnsymbol, so if [use \footnotetext, \maketitle
and fnsymbol it comes out empty!

e Since there might be several captions in a figure or \table environment,
\caption works like a sectioning command within the environment, with the
\label command going either after the \caption command or in its argument.



3 Math tricks
3.1 Displayed math

no alignment | alignment

e | one equation multiline split

two or more equations | gather align

e split is actually a twocolumn environment, with the left column right aligned
and the right column left aligned. It is meant to split one formula inside an align
or gather, whereas alligned and gathered collect several formulas, similar
to an array with one column.

align aligns at one point, alignat align several align’s.

Do not leave empty lines before math displays. It adds an empty paragraph
indent. Compare

24242424+2424+24+2=16

with
242424242+2+24+2=16.

In general, write & =, not= & inalign.
Here I write = &

X =y,
and here I write & =

X =y.

However, if I must break the right hand side, I can write

\begin{alignx*}
x={} &y \
& + z
\end{align*}
to get
x=y
+z.

e To number tables within equations, set
\renewcommand{\fnum@table}{\tablename™\theequation}
and put \addtocounter{equation}{1}\verb before each table.

e \begin{gather}
\begin{gathered}
\end{gathered}
\end{gather}

will put the tag in the middle.



3.2 Fonts and symbols
¢ In math mode, : is a relation symbol while \colon is a punctuation symbol.

e amssymb redefines certain symbols, including \Box for \square. I can’t use
amssymb with MathTime Professional, so to avoid using \square, which will
load a CM font, I use the amsthm package. I use \quedhere if the proof ends
with a displayed equation.

e The eufrak gives fraktur, but not bbb. amsfonts gives fonts, while amssymb
gives the fonts and defines symbols. I write \mathbb{R}.

e \ldots is redefined in the amsmath package, so I must use \dots.
e x gives the raised asterisk *, $*$ gives x*.

e \mathbf uses a bold roman font.

3.3 Operator names

e \DeclareMathOperator{\tr}{tr} is the amsmath version of
\newcommand{\tr}{\mbox{tr}}.

e There is also a command \operatorname such that using \operatorname{abc}
in a math formula is equivalent to a use of \abc defined by \DeclareMathOperator.
This may be occasionally useful for constructing more complex notation or other
purposes. (Use the variant \operatornamex* to get limits.)

4 Tables

subsectionArray

The array package lets you insert commands automatically before or after a
column’s cell.
\begin{tabular}{|>{\scriptsize\raggedright\arraybackslash}p{2cm}|}
changes the font size, adjusts the spacing in the parboxes and avoids the problem that
redefines \\, so it can’t be recognized as the end of table rows.

4.1 Tabls

To change the height of all rows in a table, use \renewcommand\arraystretch{2}.
To adjust the row height automatically, use the tabls package.

4.2 Easytable
Use

\RequirePackage{easy,etex}
\documentclass{beamer}
\usepackage[thinlines,thicklines]{easytable}
\begin{document}

to avoid running out of \dimen’s when using easytable.



5 CJK

Use IME to input in MS Word or EmEditor. Save as text with encoding
GB2312, Big5 or UTFS. Open in WinEdt.

WinEdt does not support Unicode, so CJK text will not display properly. This
also includes accented characters with UTF-8 encoding.

Some Unicode editors may add the “BOM” (Byte Order Mark) at the very
beginning of the file, even if the output file encoding is set to UTF-8. The BOM
under UTF-8 is the byte sequence OXxEF 0xBB OxBF. If the output file starts
with those three bytes, they should be removed, or you may get strange
warnings, log entries, or even errors while processing with ISTEX.

To get anything unusual, like for instance pinyin tone marks, into the bookmarks
when using hyperref, you have to use the \texorpdfstring command, for
example \section{\texorpdfstring{\Jie2 \Qi4}{Ji\’e Q\‘i}}. This
example was easy, because the tone marks for the second or fourth tones can be
obtained by standard accented characters. If you want to get for example the
tone marks for the first or third tones, you have to first get the Unicode code
from Reading and Writing Chinese Characters and Pinyin on the Web Using
Unicode. You then write for example
\section{\texorpdfstring{\Tang1}{T{\001\001}Ing}}. If you want to
use Chinese characters, you have to find the codes from the links on Chinese
TeX Using the CJK LaTeX Package, Unicode TrueType Fonts and PDFTeX
under Windows, and write for example
\section{\texorpdfstring{i5}{\166\157}}. Please note that the
pdfstring uses octal numbers for the hex Unicode strings. You can use
http://www.ascii.cl/conversion.htmConversion Table - Decimal, Hexadecimal,
Octal, Binary for the conversion.

The Acrobat reader currently does not change the size of the CJK in the
bookmarks properly. I have to manually switch the size of all the bookmarks to
large.

Instead of

\usepackage[latinl]{inputenc},
\usepackage [T1]{fontenc}
\usepackage{CJK}

I just use \usepackage [T1] {CIJKut£8}.

Load pinyin.sty after hyperref.sty to avoid conflicts. If that doesn’t work, use

\makeatletter
\def\PYding#1{\pyGhy d\py@i dn#ing\py@sp{}}
\makeatother
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6 PDFTeX

e The hyperref package defines href and url. \href {URL}{text} gives a
text with link and \ur1{URL} is the same as
\href{URL}{\nolinkur1{URL}}. The url package redefines url to allow
for line breaks. Load \usepackage{url} \urlstyle{rm} after hyperref.
href uses roman, but url uses tt by default. Use \urlstyle{rm} to make
url use roman. To avoid having the text “mailto:” appear in the document, use
\href{mailto:myfriend@rpi.edu}{myfriend@rpi.edu}.

e \phantomsection
\addcontentsline{toc}{section}{Title}

adds a bookmark at the right place.

e {\samepage
\PDFbookmark [0] {Mark}{Mark}
\section*{\centering Mark}

}

centers a section without a number, but with a PDF bookmark.

e {\samepage
\phantomsection
\addcontentsline{toc}{section}{Contact Information}
\section*{\centering Contact Information}

}

centers a section without a number, but with ToC and PDF bookmark.

7 Letters

e \address{\vspace*{-3.65truecm}\\ moves the return address up or use
\vspacex{-3truecm}. By using both, I can put a left aligned letterhead logo
and the return address level.

I use the 1abels package to print mailing labels. Print out with no reduction to
fit margins. It does not like more than five lines in the labels.

e \enlargethispage*{100pt} increases the page.

8 Empty space

e Some commands, e.g., \vspace, uses \@bsphack to put \ignorespaces after
itself if there is a space in front (L, 153). It is a good idea to use
\ignorespaces at the end of macros. Spaces are ignored at the beginning of
\halign constructions like tabular and array, but if the first entry is a
control sequence we might want to use \ignorespaces.

e Leaving space before and/or after an “invisible command” can generate
unwanted space (L, 153 and addendum. tex). When I started writing this
document I wrote

10



text \vspace{-.5\topsep}
\begin{verbatim}

to decrease the space before and (in a similar way) after verbatim
environments. But one time text happened to fill up the previous line and the
end of line marker started a new line. When \vspace is used within a
paragraph, it inserts space after the current line (using \vadjust). In this case
that meant after the current empty line, which gave me too much vertical space.
One solution is to write textj,.

Notice the difference between \vspace and \vskip. If we had written

text \vskip -.5\topsep
\begin{verbatim}

then the \vskip would have finished the paragraph, and the space would have
been removed (K, 99). That would have started a new paragraph, however.

Spaces are ignored in the following situations.

1. In vertical mode.
2. At the beginning of \halign constructions like tabular and array.

3. At the beginning of input lines (K, 47).
I therefore believe that I can state the following rules.

1. Put a % when the line ends with a horizontal command that ends with a
nonletter.

2. Put a % at the end of a line if spaces are not ignored there and the next line
starts with a \vspace.

9 Spacing

29.7cm =11.69in  21cm = 8.27in
2794cm = 11in 21.59cm = 8.5in
textwidth = 390pt for both letter and a4
390pt = 13.76cm = 5.42in

\newlength{\test}
\setlength{\test}{\linewidth}
\addtolength{\test}{-3.72in}}
\hspace{\test}

\the\test

\showthe\test

The tabular environment puts half the intercolumn space before the first
column and after the last column (L, 183). This can be removed by @{} or be
adjusted by \setlength{\tabcolsep}{.5\tabcolsep}.

When using a \parbox instead of tabular, we must include struts and specify
the size of the box.
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e Interrow spacing in the tabular and array environments is obtained by
putting the default strut in each row. The default strut has height
.7T\baselineskip and depth .3\baselineskip. The commands

\begin{tabular}{l}tablel\\
\begin{tabular}{11}

table2

\end{tabular}

\\ [<glue>]table3
\end{tabular}

will add <glue> to the depth of the default strut in the second row in the outer
tabular. But the inner tabular might already have increased the depth to
something bigger, in which case \\ [<glue>] will have no effect. If we write
\\{}\\ [<glue-\baselineskip>] we will get the desired spacing.

e The construction

\makebox [\textwidth]{/
\makebox [0in] [1]{\@nameofcoursel}y,
\hfill Tutorial #1 \hfill
\makebox [0in] [r]{\@academicyear}

}

puts the number of the tutorial on the middle of the line, and not halfway
between the name of the course and the year. We need \hfil1 since
\makebox [textwidth] uses \hfil.

e \hss has both infinite stretchability and shrinkability so it can put things flush
left or right in a box without complaining about an overfull box if the contents
exceeds the box.

e Article style sets \floatpagefraction to be .5. If we try to put a bigger float
on a page, we must increase \floatpagefraction.

e \newpage puts Opt plus 1fil at the bottom of the page. The
\raggedbottom declaration defines \@textbottom to be
Opt plus .0001fil. The reason for the number .0001 is to make sure that
you will still have (essentially) 1fil at the bottom. This is important if you use
some other \fil command earlier on the page and the write \newpage.

e In order to print mailing labels, \end{letter} issues a \pagebreak. Since
\raggedbottom is in effect, \@textbottom is Opt plus .0001fil2, so
letter.sty sets \@texttop to be Opt plus .00006fil.

e eqgnarray uses \halign to \displaywidth{...} while array uses
\vcenter{\halign{...}}. TgXis in internal vertical mode when it works on
a \noalign. A\noalign inside an array environment uses the width of the
array. \makebox and \mbox use \leavevmode. Hence
\noalign{\hbox{and} puts it on the left, while \noalign{\mbox{and}}
enters horizontal mode, includes a \parindent and creates a paragraph, i.e., a
box of width \textwidth. If this happens inside an array, no centering will
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take place, since the width of the array is already \textwidth. \makebox
includes horizontal glue, so \makebox [\textwidth]{and} works, while
\hbox to \textwidth{and} gives an underfull \hbox error.

Macro expansion

The &’s and \\’s serve as delimiters for the \tabular macro, so if we have an &
or a \\ in a conditional inside a macro, we get in trouble. If we include the
troublesome parts in braces, TgX will not see the & or \\ (K, 202), so it won’t
complain about the \ifx’s, but it will mess up my \tabular. This might also
cause a \\ to appear inside a group. The solution is to write
\edef\tabcontents{...the contents of the table, with noexpand in front of all
the “nonconditional” commands...} and then say

\begin{tabular}{...}
\tabcontents
\end{tabular}.

Then all the “iffy” stuff gets expanded in peace, and then put inside the macro.

If \test is defined, \csname test \endcsname calls \test. If \test is
undefined, \csname test \endcsname defines \test to be \relax.

TgX sets \catcode ¢@=12, so if we write \def\Q@test{a} TEX will think that
we are trying to redefine \@ to be a macro with parameter text test. If we write
\def\test@at{a} TgX will think that we are trying to define \test to be a
macro with parameter text @at. I&IEX allows us to use @ in style files that are
called in the \documentstyle command, but not in files that are called by
\input. We can’t use commands with @ in them in the text (unless we change
the category code), but we can use macros that involve commands with @ in
them, because TgX uses the category code that was in force when the command
was read.

The command

\uppercase{\romannumeral2}

prints ii. \romannumeral2 is the argument of the primitive command
uppercase so it is not expanded before \uppercase acts on it, and since it is a
control sequence it is not changed by \uppercase. The result of

\expandafter\uppercase{\romannumeral2}

is ii. The second token after \expandafter is {, so \expandafter does not
have any effect. If we write

\uppercase\expandafter{\romannumeral2}
we will get II. Here the second token after \expandafter is \romannumeral,

so the argument is read and expanded (K, 213) and then transformed by
\uppercase.
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o After
\def\up#1{\uppercase{#1}} \def\text{test}

the command \up\text prints test, while \expandafter\up\text prints
Test. But if we use

\def\text{{test}}
\expandafter\up\text

we get TEST.

e A \verb command may not appear in the argument of any other command.

11 Modes

Vertical mode generates pages from vertical boxes. Internal vertical mode is used
inside a \vbox. Pages are not broken in internal vertical mode. Horizontal mode
generates paragraphs. Internal horizontal mode is used inside a \hbox. Lines are not
broken in internal horizontal mode.
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