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Prefa
eLATEX has be
ome the lingua fran
a of s
ienti�
 
ommuni
ation. No serious Mathemati
s is written nowadays withoutit. This is a short introdu
tion to LATEX for �professional development� purposes. It 
ontains the rudiments to helpyou understand how to 
reate beautiful do
uments for your 
lasses. With time, I expe
t this manual to grow in sizeand a

ura
y.Writing do
uments in LATEX will help us ex
hange materials, adapt existing materials to our parti
ular tastes,and even, embark in book-writing proje
ts.LATEX is a derivative of TEX, a typesetting programming language 
reated by Donald Knuth. It is mu
h morepowerful than existing word pro
essing programmes.� It allows automati
 labelling and relabelling of se
tions, bibliographi
 referen
es, automati
 indexing, et
. So, ifyou de
ide to 
hange the position of an example to another 
hapter, you don't have to renumber the examples.Complex stru
tures su
h as footnotes, referen
es, indi
es, table of 
ontents, and bibliographies 
an be easilygenerated.� It gives you absolute 
ontrol of page elements and graphi
 elements.� It makes do
uments portable, stable, and light.� You don't have to rely in �point-and-
li
k� software like the Equation Editor. The typesetting of mathemati
alformulæ is supported in a 
onvenient way.� LATEX is 
ompletely free and downloadable from the web.� LATEX allows you to typeset in a variety of foreign languages, for example, Russian, Korean, Japanese, Hebrewor Burmese. It 
an be used to write musi
al s
ores, des
ribe 
hess games, write 
hemi
al diagrams, et
.Most LATEX 
ommands are easily learned, and for most of our day to day 
hores, say, writing an exam or a quiz,learning LATEX should not be too taxing. LATEX requires, however, for you to 
hange the paradigms of how you thinkabout a do
ument. Sin
e it is essentially a programming language, you must be willing to think like a programmer.LATEX has the 
lear disadvantage that you will never be able to tea
h it to your pet iguana. If you have sold yoursoul to Mi
rosoft, pra
ti
e a pseudo-s
ien
e, or tea
h a non-serious dis
ipline, you may never be able to understandLATEX.In what follows below we will assume that you have LATEX installed in your 
omputer, and that you know howto open, save, and 
ompile do
uments.Part of the material here has been adapted from the following sour
es:� http://www.tug.org/tutorials/tugindia/� http://
dps.um
s.maine.edu/COS231/Do
s/GSWL/GSWLaTeX/GSWLaTeX.html� http://www.andy-roberts.net/mis
/latex/� http://theoval.
mp.uea.a
.uk/~nl
t/latex/ iv

http://www.tug.org/tutorials/tugindia/
http://cdps.umcs.maine.edu/COS231/Docs/GSWL/GSWLaTeX/GSWLaTeX.html
http://www.andy-roberts.net/misc/latex/
http://theoval.cmp.uea.ac.uk/~nlct/latex/


� http://generaldisarray.wordpress.
om/2006/04/20/latex-from-beginner-to-texpert/� http://www.tug.org/PSTri
ks/main.
giI will take here the opportunity to thank CCP's A
ademi
 Computing team: their most diligent e�orts a

om-plished to install in 2007 a software that was developed in the late 1970s. David A. SANTOSdsantos�

p.edu

http://generaldisarray.wordpress.com/2006/04/20/latex-from-beginner-to-texpert/
http://www.tug.org/PSTricks/main.cgi
mailto:dsantos@ccp.edu


Legal Noti
eLa loi dans sa majestueuse égalité, interdit à tous, aux ri
hes 
omme aux pauvres de dormir sous lesponts, de mendier dans la rue et de voler du pain. Anatole Fran
e (Les Lys Rouge - 1894)This material may be distributed only subje
t to the terms and 
onditions set forth in the Open Publi
ationLi
ense, version 1.0 or later (the latest version is presently available athttp://www.open
ontent.org/openpub/.THIS WORK IS LICENSED AND PROVIDED �AS IS� WITHOUT WARRANTY OF ANY KIND, EXPRESSOR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIEDWARRANTIES OFMERCHANTABILITYAND FITNESS FOR A PARTICULAR PURPOSE OR A WARRANTY OF NON-INFRINGEMENT.THIS DOCUMENT MAY NOT BE SOLD FOR PROFIT OR INCORPORATED INTO COMMERCIAL DOC-UMENTS WITHOUT EXPRESS PERMISSION FROMTHE AUTHOR(S). THIS DOCUMENT MAY BE FREELYDISTRIBUTED PROVIDED THE NAME OF THE ORIGINAL AUTHOR(S) IS(ARE) KEPT AND ANY CHANGESTO IT NOTED.



Part IA
tivities

1



Chapter 1A
tivities1.1 A
tivity I: Creating a Do
umentOpen a new do
ument with a text editor, like Notepad or Winedit. Do not use a word pro
essor like Word.Write the following 
ode (in the yellow re
tangle), save the �le as a
tivity1.tex, and 
ompile it. After �latexing�the do
ument, you may wish to run �dvips� (whi
h 
reates a posts
ript 
opy) and then �pspdf� (whi
h 
onverts theposts
ript do
ument into Adobe .pdf). Do not 
opy the tiny numbers on the left of the box, they are for referen
e tothe explanations below. Don't worry about how mu
h white spa
e is left between words. LATEX tokenises multiplewhite spa
es as one white spa
e. Also, two or more blank lines are tokenised as two blank lines, 
reating a newparagraph. Always put one or more spa
es between the period of a senten
e and the 
apital letter of the nextsenten
e.Let us write some maths. If △ABC has 
ir
umradius R, thenthe law of sines states that
a

sin α
=

b

sin β
=

a

sin γ
= 2R.The Eu
lidean distan
e between the points (x1, y1) and (x2, y2)is given byp(x2 − x1)2 + (y2 − y1)2.

1 \do
ument
lass{arti
le}2 \begin{do
ument}3 Let us write some maths. If $\triangle ABC$ has
ir
umradius $R$,4 then the law of sines states that5 $$\fra
{a}{\sin \alpha} =6 \fra
{b}{\sin \beta} =7 \fra
{a}{\sin \gamma} = 2R. $$ The8 Eu
lidean distan
e between the points $(x_1,y_1)$9 and $(x_2,y_2)$ is10 given by $\sqrt{(x_2-x_1)^2+(y_2-y_1)^2}$.11 \end{do
ument}Explanation: Line 1 tells LATEX the size of the font. Generally, 
ommands en
losed in bra
kets [℄ areoptional, hen
e if you don't write this, LATEX will use the default value, 10pt. Other values are 9pt and12pt. It is possible to vary the size of the font of the general do
ument, but we will talk about that later.Line 1 also tells LATEX the nature of the do
ument. There are various do
ument 
lasses, among themarti
le, report, book, slides, prosper, beamer and letter. Ea
h of these do
ument 
lasses obeydi�erent default behaviours. For most part, and for writing exams and syllabi, I re
ommend simply usingarti
leLines 2 and 11 en
lose the main body of the do
ument.Single dollar signs $ $ are used to en
lose mathemati
s 
ommands in the text. Double dollar signs$$ $$ are used to en
losed mathemati
al 
ommands to be displayed and 
entred.Noti
e that for the sine we wrote \sin rather than simply sin. The former is used for operators, and itis standard form in typesetting. It will be displayed in roman. The latter is the produ
t of the letters s, iand n, and it will be displayed in itali
s. 1



Chapter 11.2 A
tivity II: Writing a QuizFrom the pre
eding a
tivity you may have noti
ed that LATEX takes 
are of the format of the do
uments: margins,fonts, et
. You 
an modify all those, with some e�ort. We will now see how to do that, and will also introdu
e moremathemati
al symbols. Write the following 
ode.
Mathemati
s QuizName DateProfessor: Me1. When is it true that√x2 =

4
√

x4?2. Is it true that 3

4
+ 1

5
=

4

9
?3. Prove that� nX

k=1

k

�2

=
Pn

k=1
k3.4. Whi
h of the following looks better?(a) This one,R 1

−1
|x3 − x|dx = 1

2
,(b) this one, Z 1

−1

|x3 − x|dx =
1

2
, or(
) this one, Z 1

−1

��x3 − x
�� dx =

1

2
, or(d) this one Z 1

−1

��x3 − x
�� dx =

1

2
?Explain your 
hoi
e.

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \begin{do
ument}%9 \begin{
enter} {\bf Mathemati
s Quiz} \end{
enter}%10 \vspa
e{.25in}%11 \begin{enumerate}%12 \item[℄ Name \rule{1in}{2pt}%13 \hfill Date \rule{1in}{2pt}%14 \item[℄ Professor: Me%15 \vfill %16 \item When is it true that%17 $\sqrt{x^2}=\sqrt[4℄{x^4}$? \vfill %18 \item Is it true that19 $\fra
{3}{4}+\fra
{1}{5}=%20 \displaystyle{\fra
{4}{9}}$?%21 \vfill22 \item Prove that%23 $\left(\displaystyle{\sum _{k=1} ^n}k\right)^2 = %24 \sum _{k=1} ^n k^3$.%25 \vfill26 \item Whi
h of the following looks better?%27 \begin{enumerate}%28 \item This one,%29 $\int _{-1} ^1 |x^3-x| \mathrm{d}x=\fra
{1}{2}$,%or30 \item this one,31 $\displaystyle{\int _{-1} ^1 |x^3-x|32 \mathrm{d}x=\fra
{1}{2}}$, or33 \item this one,34 $\displaystyle{\int _{-1} ^1 \left|x^3-x\right| \35 \mathrm{d}x=\fra
{1}{2}}$, or36 \item this one $$\int _{-1} ^1 \left|x^3-x\right| \37 \mathrm{d}x=\fra
{1}{2} \quad ? $$38 \end{enumerate}39 Explain your 
hoi
e.40 \vfill41 \end{enumerate}42 \end{do
ument}Explanation: Lines 1 through 7 are 
alled the preamble of the do
ument. In the preamble you ordinarilyload the styles �les whi
h are not standard with LATEX, de�ne any ma
ros you may use in your do
ument,and spe
ify the overall format of the do
ument. Usually I keep some preambles for various do
uments (forbooks, quizzes, exams, et
.), and reuse them and modify them as needed. Seldom do I write a preamblefrom s
rat
h.Line 2 is a 
omment. It is invisible to the 
ompiler, but it is a note to the programmer. Comments arepre
eded by the per
ent % symbol and must be written in one line.Free to photo
opy and distribute 2



A
tivity III: Plotting a GraphLines 3 through 7 shew various 
ommands for page formatting. \textheight is the height of the body ofthe text on a page. Its default value is 7.39 in
hes, whi
h I 
onsider a waste of paper, hen
e I normallyin
reased it to at least 8.8 in
hes. \textwidth is the text width between the left and right marginsin a normal paragraph. Its default size is 5.42 in
hes, whi
h again, I 
onsider too small. LATEX hasthe ability to give di�erent margins to even and odd pages, hen
e the 
ommands evensidemargin andoddsidemargin. The default values are 1.25in and 0.25in, respe
tively.In line 9, to 
entre text you use the environment \begin{
enter}\end{
enter}. To 
reate bold fa
etypefa
e, you use the 
ommand {\bf }. Alternatively, you may write \textbf{}. The 
ommands forroman typefa
e are either {\rm } or \textrm{}. The 
ommands for sans serif typefa
e are either {\sf }or \textsf{}. The 
ommands for itali
 typefa
e are either {\it } or \textit{}.In line 10 I 
oer
ed LATEX to 
reate some verti
al spa
e. LATEX usually provides its own spa
ing for obje
ts.If you are not satis�ed with it, you may need to 
oer
e it. The analogous 
ommand for horizontal spa
ingis \hspa
e{}.Lines 11 and 33 provide the environment for 
reating enumerated lists. You 
an imbri
ate (nest) listsseveral levels as shewn in lines 19 through 30. The labels are indented from the left margin. The defaultlabels are Hindu numerals for the �rst level, lower
ase alphabeti
 
hara
ters for the se
ond, roman nu-merals for the third, and upper
ase alphabeti
 
hara
ters for the fourth. If you wish a non-enumeratedlist, the environment is \begin{itemize}\end{itemize}.In lines 12 and 13 I used a useful tri
k: I have a non-enumerated item in the list. To 
reate non-enumerated items you type \item[℄. Whatever you write between the bra
kets will be
ome the label forthe item. Thus a list having \item[Apples℄\item[Oranges℄ will have items whose labels are apples andoranges. This tri
k is useful if on an exam or quiz you have a group of related problems that pertain tothe same instru
tion. You may write the governing instru
tion in a separate non-enumerated item. The
ommand \hfill produ
es a horizontal �ll of white spa
e.Starting on line 14, I alternate verti
al �ll spa
es between items with the 
ommand \vfill. This has thevirtue of automati
ally 
entering the items on a page. To 
oer
e a page break, write \
learpage (spa
ingthe material on the page) or \pagebreak (leaving some ugly white spa
e).This a
tivity introdu
ed several useful mathemati
al symbols: \
dot for 
entral dot, \sqrt{} for thesquare root, et
. More symbols 
an be found in appendi
es B and C.1.3 A
tivity III: Plotting a GraphIn the pre
eding a
tivity you dealt only with text. LATEX has the ability, through some of its pa
kages, to drawgraphi
 elements. A parti
ularly useful tri
k is to embed posts
ript graphi
s into the do
ument, and LATEX has theability to do this.Free to photo
opy and distribute 3



Chapter 1
Here is a plot of the 
urve x 7→ x2 sin |x|

5
.

1

2

3

−1

−2

−3

1 2 3−1−2−3

Figure 1.1: x 7→ x2 sin |x|
5

1 \do
ument
lass[10pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in} \setlength{\textheight}{9.5in}4 \setlength{\oddsidemargin}{-.3in} \setlength{\evensidemargin}{-1in}5 \setlength{\textwidth}{7in}6 %Various Pa
kages7 \usepa
kage{amsmath, 
olor, 
ourier, pstri
ks,pstri
ks-add, hang
aption, amssymb}8 %This will make the labels on the axes very small9 \def\pshlabel#1{\tiny$#1$}10 \def\psvlabel#1{\tiny$#1$}11 \pagestyle{empty}12 \begin{do
ument}13 Here is a plot of the 
urve $x \mapsto \dfra
{x^2\sin |x|}{5}$.14 \vspa
e{2
m} \vfill15 \begin{figure}[h℄16 \psset{unit=1p
, algebrai
=true} \
entering17 \psaxes[arrows={<->},linewidth=2pt℄(0,0)(-5,-5)(5,5)18 \psplot[line
olor=blue, linewidth=2pt,19 arrows={*-o}℄{-5}{5}{(x^2)*sin(abs(x))/5}20 \vspa
e{2
m}\hang
aption{$x \mapsto \dfra
{x^2\sin|x|}{5}$}21 \end{figure}22 \vfill23 \end{do
ument}

Free to photo
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Chapter 2Fonts2.1 Reserved Chara
ters and Orthographi
 SignsAll keyboard 
hara
ters 
an be typed dire
tly, ex
ept for the spe
ial 
hara
ters below.$ \$ & \& % \%{ 
 \{ 
} \} _ \_# \# � \^{} � \~{}
\ $\ba
kslash$Table 2.1: Spe
ial Chara
tersThe 
hara
ter $ is used to delimit senten
es in maths mode. The 
hara
ter % is used for one-line 
omments.The 
hara
ter & is used to separate entries in arrays. The 
hara
ter # is used to indi
ate a parameter. The 
hara
ter\ indi
ates a 
ommand. The 
hara
ters {} restri
t s
ope. The 
hara
ter ^ produ
es a supers
ript. The 
hara
ter _produ
es a subs
ript. The 
hara
ter ~ 
hains two strings.To en
lose 
hara
ters in double quotation marks �. . . � you must write ``\ldots '', that is, double the gravesingle a

ent and then double the a
ute single a

ent. LATEX also produ
es dashes of varying lengths.1 \do
ument
lass{arti
le}2 \begin{do
ument}3 I prefer ``this'' to "this", and so should you. T-h-i-s one is4 tri
ky--perhaps it should be. It is known---among the5 know-it-alls---that they know nothing. Also, observe thedifferen
e6 between text mode: \mbox{5-3}, and maths mode: $5-3$.78 \end{do
ument}

I prefer �this� to "this", and so should you. T-h-i-sone is tri
ky�perhaps it should be. It is known�among the know-it-alls�that they know nothing.Also, observe the di�eren
e between text mode:5-3, and maths mode: 5 − 3.In order to produ
e a

ents and spe
ial orthographi
 symbols from foreign languages, one may use the 
ontrolsequen
es below. If your keyboard 
an type these spe
ial 
hara
ters�whi
h 
an be a

omplished, for example,by 
hanging the language options for the keyboard in Windows�then LATEX has the ability to read these spe
ial
hara
ters. For this you need to enter\usepa
kage[latin1℄{inputen
}\usepa
kage{t1en
}If you are writing a do
ument in a foreign language and whi
h LATEX to label �gures, tables, et
., using the 
onventionsof that language, then you should use the babel pa
kage, by typing \usepa
kage[spanish℄{babel} for example, inthe preamble. For example, to write the following, using a keyboard that re
ognises Fren
h 
hara
ters, I type6



Font Sizes ò \`o ó \'o � \^o õ \~o	o \=o 
o \.o ö \"o�o \u o �o \v o ® \H o �o \
 oo. \d o o	 \b o ⁀oo \t oo÷ \oe × \OE æ \ae Æ \AEå \aa å \aa Å \AAø \o Ø \O ª \l � \L� \i � \j ½ !` ¾ ?`Table 2.2: A

ents and Spe
ial Chara
ters.1 \do
ument
lass{arti
le}2 \usepa
kage[latin1℄{inputen
}3 \usepa
kage{t1en
}4 \usepa
kage[fren
h℄{babel}5 \begin{do
ument}6 Pendant les guerres de l'Empire, tandis7 que les pères et les frères étaient en Allemagne,8 les mères inquiètes avaient mis au monde une générationardente,9 pâle, nerveuse.10 \end{do
ument}
Pendant les guerres de l'Empire, tandis que lespères et les frères étaient en Allemagne, les mèresinquiètes avaient mis au monde une génération ar-dente, pâle, nerveuse.

2.2 Font SizesRe
all that when writing \do
ument
lass[10pt℄{arti
le}, you are de
laring that the default size for the text ofyour do
ument is 10pt. The most popular options are 10pt, 11pt, and 12pt, and within these there is variability ofhow LATEX presents the text. Several font-size 
ommands are available, their outputs are presented below.1 \do
ument
lass[10pt℄{arti
le}2 \begin{do
ument}3 {\tiny En} {\s
riptsize un} {\footnotesize lugar} {\small de}4 {\normalsize la} {\large Man
ha} {\Large de} {\LARGE 
uyo} {\huge5 nombre} {\Huge no quiero a
ordarme}, no ha mu
ho tiempo quevivía un6 hidalgo de los de lanza en astillero, ro
ín fla
o y galgo
orredor.7 \end{do
ument}
En un lugar de laMan
ha de 
uyonom-bre no quiero a
or-darme, no ha mu
ho tiempo que vivía unhidalgo de los de lanza en astillero, ro
ín �a
o ygalgo 
orredor.If you need larger letters, you will have to tweak with the textfit pa
kage.1 \do
ument
lass[10pt℄{arti
le}2 \usepa
kage{textfit}3 \begin{do
ument}\s
aletoheight{.5in}{OMG ye be Big!}4 \end{do
ument} OMG ye be Big!

Free to photo
opy and distribute 7



Chapter 22.3 Font Styles in Text ModeThe standard font styles for LATEX depend on the 
hoi
e of 
ontrolling font for the do
ument. Here they are shewnfor 10pt in 
omputer modern font. They are: roman, bold, sans serif, small 
aps, typewrite, slanted, and itali
s.1 \do
ument
lass[10pt℄{arti
le}2 \begin{do
ument}3 \textrm{En un } \textbf{lugar de} \textsf{la Man
ha} \texts
{de4 
uyo} \texttt{nombre} \textsl{no quiero} \textit{a
ordarme},no ha5 mu
ho tiempo que vivía un hidalgo de los de lanza en astillero,6 ro
ín fla
o y galgo 
orredor..7 \end{do
ument}
En un lugar de la Man
ha de 
uyo nombre noquiero a
ordarme, no ha mu
ho tiempo que vivíaun hidalgo de los de lanza en astillero, ro
ín �a
oy galgo 
orredor..

Emphasasing text is done with the 
ommand \emph{}. If the surrounding text is in roman, it emphasises in itali
s,and vi
e-versa, if the substratum text is in itali
s, it emphasises in roman.1 \do
ument
lass{arti
le}2 \begin{do
ument}3 I am \emph{very} spe
ial.4 \end{do
ument} I am very spe
ial.2.4 Font Styles in Maths ModeTo use these variants you must load the amssymb and amsmath pa
kages. These provide normal font, roman, boldfa
e, sans serif, fraktur, 
alligraphi
, bold math, and bla
kboard font. The bold fa
e variants \bm{} and \pmb{}ne
essitate the pa
kage bm. The 
alligraphi
 style makes sense only for upper 
ase letters.1 \do
ument
lass[10pt℄{arti
le}2 \usepa
kage{amsmath,amssymb, bm}3 \begin{do
ument}4 $x^2+y$ \\5 $\mathnormal{x^2+y}$ \\6 $\mathrm{x^2+y}$ \\7 $\mathbf{x^2+y}$ \\8 $\mathsf{x^2+y}$\\9 $\mathfrak{x^2+y}$\\10 $\math
al{XY}$\\11 $\bm{x^2+y}$\\12 $\pmb{x^2+y}$\\13 $\mathbb{NZRC}$\\14 \end{do
ument}
x2 + y

x + y

x2 + y
x2 + y
x
2 + y

x
2 + y

XY
x

2 + y

x2 + yx2 + yx2 + y

NZRC

☞ Don't rely on itali
s to write mathemati
s, hen
e write $ab
$ for abc rather than \textit{ab
}whi
h produ
es ab
.2.5 Writing in ColourTo do this, use the 
olor pa
kage.Free to photo
opy and distribute 8



Changing the Font of an Entire Do
ument1 \do
ument
lass[10pt℄{arti
le}2 \usepa
kage{
olor}3 \begin{do
ument}4 \text
olor{red}{En un } \text
olor{blue}{lugar de}5 \text
olor{yellow}{la Man
ha} \text
olor{green}{de 
uyo}6 \text
olor{magenta}{nombre} \text
olor{
yan}{no quiero}7 \text
olor{gray}{a
ordarme}, \text
olor{brown}{no ha mu
ho}8 \text
olor{purple}{tiempo} \text
olor{orange}{que vivía}9 \text
olor{violet}{ un hidalgo de los} de lanza en astillero,ro
ín10 fla
o y galgo 
orredor.11 \end{do
ument}
En un lugar de la Man
ha de 
uyo nombre noquiero a
ordarme, no ha mu
ho tiempo que vivíaun hidalgo de los de lanza en astillero, ro
ín �a
oy galgo 
orredor.

There are 68 
olours known to dvips, whi
h we tabulate here.Apri
ot Aquamarine Bittersweet Bla
kBlue BlueGreen BlueViolet Bri
kRedBrown BurntOrange CadetBlue CarnationPinkCerulean Corn�owerBlue Cyan DandelionDarkOr
hid Emerald ForestGreen Fu
hsiaGoldenrod Gray Green GreenYellowJungleGreen Lavender LimeGreen MagentaMahogany Maroon Melon MidnightBlueMulberry NavyBlue OliveGreen OrangeOrangeRed Or
hid Pea
h PeriwinklePineGreen Plum Pro
essBlue PurpleRawSienna Red RedOrange RedVioletRhodamine RoyalBlue RoyalPurple RubineRedSalmon SeaGreen Sepia SkyBlueSpringGreen Tan TealBlue ThistleTurquoise Violet VioletRed WhiteWildStrawberry Yellow YellowGreen YellowOrangeTable 2.3: The 68 
olours known to dvips.2.6 Changing the Font of an Entire Do
umentHere we enter in tri
ky territory, as some fonts have been developed for some spe
ial purposes and may not workfor others, and worse, some font pa
kages may 
lash with others. The default font of LATEX is 
omputer modernfont, whi
h 
overs most situations. To load di�erent fonts, most times you will rely on loading a pa
kage. Let us seevarious examples.Using Times-Roman \usepa
kage{times} one gets: En un lugar de la Mancha de cuyo nombre no quiero acordarme,
no ha mucho tiempo que vivía un hidalgo de los de lanza en astillero, rocín flaco y galgo corredor.Using Palatino \usepa
kage{palatino} one gets: En un lugar de la Mancha de cuyo nombre no quiero acor-
darme, no ha mucho tiempo que vivía un hidalgo de los de lanza en astillero, rocín flaco y galgo corredor.Using Bookman \usepa
kage{bookman} one gets: En un lugar de la Mancha de cuyo nombre no quiero
acordarme, no ha mucho tiempo que vivía un hidalgo de los de lanza en astillero, rocín flaco y galgo
corredor.Using NewCenturyS
hoolBook \usepa
kage{new
ent} one gets: En un lugar de la Mancha de cuyo nombre

no quiero acordarme, no ha mucho tiempo que vivía un hidalgo de los de lanza en astillero, rocín flaco y galgo

corredor.Free to photo
opy and distribute 9



Chapter 2Using Helveti
a\usepa
kage{helvet} one gets: En un lugar de la Mancha de cuyo nombre no quiero acordarme,
no ha mucho tiempo que vivía un hidalgo de los de lanza en astillero, rocín flaco y galgo corredor.Using AvantGarde \usepa
kage{avant} one gets: En un lugar de la Mancha de cuyo nombre no quiero
acordarme, no ha mucho tiempo que vivía un hidalgo de los de lanza en astillero, rocín flaco y galgo
corredor.Using ZaptChan
ery \usepa
kage{
han
ery} one gets: En un lugar de la M ancha de cuyo nombre no quiero acordarme, no
ha mucho tiempo que viv ía un hidalgo de los de lanza en astillero, rocín flaco y galgo corredor.Using Courier \usepa
kage{
ourier}one gets: En un lugar de la Mancha de cuyo nombre no quiero
acordarme, no ha mucho tiempo que vivía un hidalgo de los de la nza en astillero, rocín
flaco y galgo corredor.There are, of 
ourse, hundreds of other fonts that you 
ould load.When LATEX loads a font as the main font of a do
ument, the typefa
es (itali
s, slanted, small 
aps, maths, et
.)are spe
i�
 to that font. It is possible to 
ombine the slanted style of one font, with the itali
 style of another, et
.,but we will not dis
uss that here.

Free to photo
opy and distribute 10



Chapter 3Text Formatting3.1 Spa
ingLATEX assumes that a period . ends a senten
e, unless it is immediately followed by an upper
ase letter in whi
h
ase it assumes that the period is part of an abbreviation. The 
ommand \ produ
es a normal spa
e, the 
ommand\quad produ
es a wider spa
e, and the 
ommand \qquad produ
es an even wider spa
e.1 \do
ument
lass{arti
le}2 \begin{do
ument}3 She has a fake B.S. degree in S
ientomathology, obtained atthe4 University of Phonenixland. She asserted that $\pi =a b$ isbetter5 than $\pi = a\ b$, even though it is known to all literatithat $\pi6 = a \quad b$ is best, though the pedanti
 prefer $\pi = a\qquad b$.7 \end{do
ument}
She has a fake B.S. degree in S
ientomathology,obtained at the University of Phonenixland. Sheasserted that π = ab is better than π = a b, eventhough it is known to all literati that π = a b isbest, though the pedanti
 prefer π = a b.

To for
e a line brake you type the 
ommand \newline, or what is equivalent and shorter, \\. The new line willbe left-justi�ed, leaving a ragged right. If you use \\* instead, you inhibit page breaking between the broken lineand the new line. One may add an optional argument in bra
kets in order to spe
ify the length of the break. The
ommand \\[1
m℄ is equivalent to \\ \vspa
e{1
m}.1 \do
ument
lass{arti
le}2 \begin{do
ument}3 Camel, 
amel, running sly\\4 In the deserts of the mind,\\5 Whi
h immortal pot or pan\\[1
m℄6 Could fry thy limbs, so sinewy?7 \end{do
ument}
Camel, 
amel, running slyIn the deserts of the mind,Whi
h immortal pot or panCould fry thy limbs, so sinewy?One may 
hange the do
ument line spa
ing at any point in the do
ument with \renew
ommand{\baselinestret
h}{}

11



Chapter 31 \do
ument
lass{arti
le}2 \begin{do
ument}3 \renew
ommand{\baselinestret
h}{2}4 ALL STATES, all powers, that have held and hold rule over menhave5 been and are either republi
s or prin
ipalities.678 Prin
ipalities are either hereditary, in whi
h the family hasbeen9 long established; or they are new.10 \end{do
ument}

ALL STATES, all powers, that have held and holdrule over men have been and are either republi
sor prin
ipalities.Prin
ipalities are either hereditary, in whi
h thefamily has been long established; or they are new.
You may reinstate the spa
ing to the default by writing \renew
ommand{\baselinestret
h}{1} from the pointwhere you wish to 
hange it.There are various 
ommands to 
oer
e verti
al and horizontal spa
es, even allowing for negative distan
es. Letus see one example.1 \do
ument
lass{arti
le}2 \usepa
kage{marvosym}3 \begin{do
ument}4 The \Bat\MartinVogel movie\\5 \vspa
e{-1mm} was better6 \hspa
e{1
m}7 than the \Bat\Womanfa
e movie.\\8 But \hfill \emph{Borat} \\9 \vfill10 was even better.11 \end{do
ument}

The ýÿmoviewas better than the ýþmovie.But Boratwas even better.
To for
e a page break use \pagebreak or, preferably, \
learpage.3.2 ParagraphsLATEX does not indent the �rst paragraph after the title of a 
hapter, se
tion, et
., and indents every other paragraphafter the �rst.1 To 
oer
e indentation in the �rst paragraph load \usepa
kage{indenfirst}. To 
oer
e non-indentation of a paragraph, use the 
ommand \noindent. In order to 
reate spa
ing between paragraphs one mustleave at least two blank spa
es between them, or else, use the 
ommand \par.1This is the usage in English. In Spanish it is di�erent.Free to photo
opy and distribute 12



Flushing Text. Quotes3.3 Flushing Text. QuotesTo 
enter text, use the environment \begin{
enter}\end{
enter}. For quotes use \begin{quote}\end{quote}.To �ush left or right, use \flushleft{} or \flushright{}.1 \do
ument
lass{arti
le}2 \begin{do
ument}3 \begin{quote}4 During the wars of the Empire, while the husbands and brothers were5 in Germany, the anxious mothers brought forth an ardent, pale,6 nervous generation. Con
eived between two battles, edu
ated amidst7 the noises of war, thousands of 
hildren looked about them with a8 somber eye while testing their puny mus
les. From time to timetheir9 blood-stained fathers would appear, raise them on their gold-la
ed10 bosoms, then pla
e them on the ground and remount their horses. \\11 \flushright{Alfred de Musset}12 \end{quote}13 \end{do
ument}

During the wars of the Empire, whilethe husbands and brothers werein Germany, the anxious mothersbrought forth an ardent, pale, nervousgeneration. Con
eived between twobattles, edu
ated amidst the noisesof war, thousands of 
hildren lookedabout them with a somber eye whiletesting their puny mus
les. Fromtime to time their blood-stainedfathers would appear, raise them ontheir gold-la
ed bosoms, then pla
ethem on the ground and remounttheir horses. Alfred de Musset3.4 FootnotesTo produ
e2, I typed To produ
e\footnote{This very one!}.

2This very one!Free to photo
opy and distribute 13



Chapter 4Lists4.1 Enumerated ListsTo 
reate ordered lists use the environment \begin{enumerate}\end{enumerate}. Up to four levels of imbri
ationare allowed.1 \do
ument
lass{arti
le}2 \begin{do
ument}3 Mathemati
s is a very diverse field. Some of its bran
hes are4 \begin{enumerate}5 \item Analysis6 \begin{enumerate}7 \item Complex Analysis\begin{enumerate}8 \item $H^p$ spa
es.9 \item Nevalinna Spa
es.10 \end{enumerate}11 \item Fun
tional Analysis12 \end{enumerate}13 \item Algebra \begin{enumerate}14 \item Homologi
al Algebra15 \item Gaois Theory16 \end{enumerate}17 \item Geometry \begin{enumerate}18 \item Differential Geometry19 \item Arithmeti
 Geometry20 \item Algebrai
 Geometry21 \end{enumerate}22 \item Number Theory \begin{enumerate}23 \item Analyti
 Number Theory \begin{enumerate}24 \item Multipli
ative Number Theory25 \begin{enumerate}26 \item Zeta Fun
tion Theory27 \item Divisor Problems28 \end{enumerate}29 \item Additive Number Theory30 \begin{enumerate}31 \item Goldba
h's Problem32 \item Waring's Problem33 \end{enumerate}34 \end{enumerate}35 \item Algebrai
 Number Theory36 \item Geometry of Numbers37 \end{enumerate}38 \end{enumerate}39 \end{do
ument}

Mathemati
s is a very diverse �eld. Some of itsbran
hes are1. Analysis(a) Complex Analysisi. Hp spa
es.ii. Nevalinna Spa
es.(b) Fun
tional Analysis2. Algebra(a) Homologi
al Algebra(b) Gaois Theory3. Geometry(a) Di�erential Geometry(b) Arithmeti
 Geometry(
) Algebrai
 Geometry4. Number Theory(a) Analyti
 Number Theoryi. Multipli
ative Number TheoryA. Zeta Fun
tion TheoryB. Divisor Problemsii. Additive Number TheoryA. Goldba
h's ProblemB. Waring's Problem(b) Algebrai
 Number Theory(
) Geometry of Numbers
14



Unordered ListsOne may use any ordered list of 
hara
ters for enumeration. The following is parti
ularly pretty.1 \do
ument
lass{arti
le}2 \usepa
kage{pifont}3 \begin{do
ument}4 My favourite mathemati
ians are5 \begin{dingautolist}{202}6 \item Euler7 \item Gauss8 \item Riemann9 \item Bombieri10 \item Selberg11 \item Erd\H{o}s12 \item P\'{o}lya13 \item Montgomery14 \item Stanley15 \item Knuth16 \end{dingautolist}17 \end{do
ument}

My favourite mathemati
ians are
➊ Euler
➋ Gauss
➌ Riemann
➍ Bombieri
➎ Selberg
➏ Erd®s
➐ Pólya
➑ Montgomery
➒ Stanley
➓ Knuth4.2 Unordered ListsTo 
reate ordered lists use the environment \begin{itemize}\end{itemize}. The environment\begin{des
ription}\end{des
ription}may also be used.1 \do
ument
lass{arti
le}2 \usepa
kage{pifont}3 \begin{do
ument}4 My favourite 
omposers are5 \begin{des
ription}6 \item[Baroque℄7 \noindent8 \begin{itemize}9 \item Ba
h10 \item Teleman11 \end{itemize}12 \item[Classi
al℄13 \noindent14 \begin{itemize}15 \item Mozart16 \item Hayden17 \end{itemize}18 \item[Romanti
℄19 \noindent20 \begin{itemize}21 \item S
humann22 \item S
hubert23 \end{itemize}24 \end{des
ription}25 \end{do
ument}

My favourite 
omposers areBaroque� Ba
h� TelemanClassi
al� Mozart� HaydenRomanti
� S
humann� S
hubert
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Chapter 5Formatting Pages5.1 Page LayoutThe page formatting parameters and their default values are shewn in appendix A. For 
omposing quizzes, tests, oreven for le
ture notes to be printed in letter-sized pages, I 
hange the values of the parameters in the preamble asfollows
The parameters above use more of the page. 1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \begin{do
ument}9 The parameters above use more ofthe page.10 \end{do
ument}5.2 Fan
y HeadingsBy adding to your preamble the lines\usepa
kage{fan
yhdr}\pagestyle{fan
y}you are able to 
ustomise the page layout, getting a page like the following:LeftHeader CenteredHeader RightHeaderpage bodyLeftFooter CenteredFooter RightFooterThe LeftHeader and LeftFooter are left justi�ed; the CenteredHeader and CenteredFooter are 
entred; the Right-Header and RightFooter are right justi�ed.The governing parameters are:\lhead{}%\
head{}% 16



Multiple Columns\rhead{}%\lfoot{}%\
foot{}%\rfoot{}%\renew
ommand{\headrulewidth}{}%\renew
ommand{\footrulewidth}{}%
whi
h govern the left head, 
entre head, right head, et
. The \headrulewidth{} and \footrulewidth{} are de
o-rative lines.

The format whi
h I use for most of my exams, quizzes, and syllabi is the following. Add these lines after\begin{do
ument}.
%%%%HEADER AND FOOTER BEGINS%%%%\pagestyle{fan
y}%\renew
ommand{\headrulewidth}{1pt}%\renew
ommand{\footrulewidth}{1pt}%\lhead{\headrule Community College of Philadelphia%\hfill Maths 152\hfill Basi
 Probability%\hfill Spring 2007 \hfill Exam I%\hfill \thepage}%\
foot{\headrule dsantos�

p.edu %\hfill Bonnell 2-14%\hfill David SANTOS}%%%%%HEADER AND FOOTER ENDS%%%%
5.3 Multiple ColumnsLATEX has the ability to make write a do
ument, or part of a do
ument, in multiple 
olumns. This is espe
ially usefulwhen writing syllabi or newsletters. You must load \usepa
kage{multi
ol}.
Free to photo
opy and distribute 17



Chapter 5

The life of Eu-rope was 
enteredin one man; allwere trying to �lltheir lungs with theair whi
h he hadbreathed. Everyyear Fran
e pre-sented that manwith three hundredthousand of heryouth; it was thetax paid to Cæsar,and, without thattroop behind him,he 
ould not fol-low his fortune.It was the es
orthe needed that hemight traverse theworld, and then

perish in a littlevalley in a desertedisland, under theweeping willow.Never had therebeen so manysleepless nights asin the time of thatman; never hadthere been seen,hanging over theramparts of the
ities, su
h a na-tion of desolatemothers; never wasthere su
h a si-len
e about thosewho spoke of death.And yet there wasnever su
h joy,su
h life, su
h fan-

fares of war, in allhearts. Never wasthere su
h puresunlight as thatwhi
h dried all thisblood. God madethe sun for thisman, they said,and they 
alled itthe Sun of Auster-litz. But he madethis sunlight him-self with his ever-thundering 
an-nons whi
h dis-pelled all 
loudsbut those whi
hsu

eed the day ofbattle.

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \usepa
kage{multi
ol}9 \begin{do
ument}10 \begin{multi
ols}{3}%11 \
olumnseprule 1pt%12 \
olumnsep 25pt%13 \multi
oltoleran
e=900%1415 The life of Europe was 
entered in one man; allwere trying to fill16 their lungs with the air whi
h he had breathed.Every year Fran
e17 presented that man with three hundred thousand ofher youth; it was18 the tax paid to C\ae sar, and, without that troopbehind him, he 
ould19 not follow his fortune. It was the es
ort he neededthat he might20 traverse the world, and then perish in a littlevalley in a deserted21 island, under the weeping willow.2223 \par2425 Never had there been so many sleepless nights as inthe time of that26 man; never had there been seen, hanging over theramparts of the27 
ities, su
h a nation of desolate mothers; neverwas there su
h a28 silen
e about those who spoke of death. And yetthere was never su
h29 joy, su
h life, su
h fanfares of war, in all hearts. Never was there30 su
h pure sunlight as that whi
h dried all thisblood. God made the31 sun for this man, they said, and they 
alled it theSun of32 Austerlitz. But he made this sunlight himself withhis33 ever-thundering 
annons whi
h dispelled all 
loudsbut those whi
h34 su

eed the day of battle.35 \end{multi
ols}36 \end{do
ument}
Free to photo
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Chapter 6
Typesetting Mathemati
s
The dis
ussion here will be brief, most tri
ks 
an be learned by looking at a few examples. In all 
ases you shouldload \usepa
kage{amssymb, amsmath}
6.1 Arithmeti
 and Elementary AlgebraLoading the amsmath pa
kage introdu
es the 
ommand \dfra
{}{}, an abbreviation of \displaystyle{\fra
{}{}}.There is a di�eren
e between the inline a3

b3−c3 , obtained with $\fra
{a^3}{b^3-
^3}$ and the display style a3

b3 − c3
,obtained with $\dfra
{a^3}{b^3-
^3}$.
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Chapter 6
Elementary Algebra QuizNameProfessorPart I. Perform the following arithmeti
 
omputations, ex-pressing your answer in 
anoni
al form.1. 100 × (−10) ÷ 10.2. �512−8 − 22

2�3.3. 1

3
+ 2

5

3

8

.4. √
8 − 21/2 + 4

√
16.Part II. Perform the following algebrai
 
omputations, ex-pressing your answer in 
anoni
al form.5. Multiply and 
olle
t like terms: (a+ b+ c)(a2 + b2 + c2 −ab− bc− ca).6. Perform the division: a3 + b3 + c3 − 3abc

a + b + c
.

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \usepa
kage{amssymb, amsmath}9 \begin{do
ument}10 \begin{
enter}{\bf Elementary AlgebraQuiz} \end{
enter}1112 \begin{enumerate}13 \item[℄ Name \rule{2in}{2pt}14 \item[℄ Professor \rule{2in}{2pt}15 \item[℄ {\bf Part I. Perform thefollowing arithmeti
 
omputations,expressing your answer in 
anoni
alform.}16 \item $100\times (-10)\div 10$.\vfill17 \item $\left(5^{12-8} - 2^{2^2} \right)^3$.\vfill18 \item $\dfra
{\fra
{1}{3}+\fra
{2}{5}}{\fra
{3}{8}}$.\vfill19 \item $\sqrt{8} - 2^{1/2} + \sqrt[4℄{16}$. \vfill20 \item[℄ {\bf Part II. Perform thefollowing algebrai
 
omputations,expressing your answer in 
anoni
alform.}21 \item Multiply and 
olle
t like terms: $(a+b+
)(a^2+b^2+
^2-ab-b
-
a)$.\vfill22 \item Perform the division: $\dfra
{a^3+b^3+
^3-3ab
}{a+b+
}$.\vfill23 \end{enumerate}24 \vfill25 \end{do
ument}
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Pre
al
ulus6.2 Pre
al
ulusNoti
e that I introdu
e some ma
ros, that is, abbreviations for 
ode sequen
es. Sin
e every \left must have a\right, the way to suppress the right bra
e on the last problem is to write \right., with a dot at the end, ratherthan with the mat
hing delimiter. Noti
e also the 
ommands for 
reating arrays.

Pre
al
ulus QuizNameProfessor1. Write as a single interval: �−∞ ; 3
�
∪
�
2 ; 4
�.2. Express the interse
tion of sets in interval form:�

x ∈ R : x
2 − x − 6 ≤ 0

	
∩
n

x ∈ R :
x − 1

x
≥ 2

3

o
.3. Given the fun
tions

f :

�
− 1 ; 4

�
→ R

x 7→ x
2 − 1and

g :

�
− 2 ; 1

�
→ R

x 7→ x

x2 + 1

,determine the domains of f + g, f ◦ g and g ◦ f .4. Demonstrate that
|x + 1| + |x − 1| =

( −2x if x ≤ −1
2 if − 1 ≤ x ≤ +1
2x if x ≥ +1

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \usepa
kage{amssymb, amsmath}9 %%%%%MACROS%%%%%%10 \new
ommand{\R}{\mathbb{R}}11 \def\absval#1{\left|#1\right|}12 %%%%%%%%%%%%%%%%%INTERVALS13 %%%%%%%% lo= left open, r
 = right 
losed, et
.14 \def\l
r
#1#2{{\bf\Big[ }#1 \ ; #2 {\bf\Big℄ }}15 \def\loro#1#2{{\bf\Big℄ }#1 \ ; #2 {\bf \Big[}}16 \def\l
ro#1#2{{\bf \Big[} #1 \ ; #2 {\bf \Big[} }17 \def\lor
#1#2{\Big℄#1 \ ; #2 \Big℄}18 %%%%Funtions I is name, II is input variable,19 %%%%III is the formula, IV is the domain, V is thetarget set20 \def\fun#1#2#3#4#5{\everymath{\displaystyle}{{#1} :\vspa
e{1
m}21 \begin{array}{


}{#4} & \rightarrow &22 {#5}\\23 {#2} & \mapsto & {#3} \\24 \end{array}}}25 \begin{do
ument}26 \begin{
enter}{\bf Pre
al
ulus Quiz} \end{
enter}27 \begin{enumerate}28 \item[℄ Name \rule{2in}{2pt}29 \item[℄ Professor \rule{2in}{2pt}30 \item Write as a single interval: $\lor
{-\infty}{3}\
up \lor
{2}{4}$.31 \item Express the interse
tion of sets in intervalform:32 $$\left\{x\in\R: x^2-x-6 \leq 0\right\} \
ap33 \left\{x\in\R: \dfra
{x-1}{x}\geq \dfra
{2}{3}\right\}.$$34 \item Given the fun
tions35 $$\fun{f}{x}{x^2-1}{\lor
{-1}{4}}{\R}$$ and $$ \fun{g}{x}{\dfra
{x}{x^2+1}}{\l
ro{-2}{1}}{\R}, $$36 determine the domains of $f+g$, $f\
ir
 g$ and $g\
ir
 f$.37 \item Demonstrate that38 $$ \absval{x+1}+\absval{x-1} = \left\{ \begin{array}{ll}-2x & \mathrm{if}\ x \leq -1 \\39 2 & \mathrm{if}\ -1\leq x \leq +1 \\40 2x & \mathrm{if}\ x \geq +1 \\41 \end{array}\right.$$42 \end{enumerate}43 \end{do
ument}
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Chapter 66.3 Dis
rete MathsThere is a di�eren
e between the inline Pb

a f , obtained with $\sum _a ^b f$ and the display style bX
a

f , obtainedwith $\displaystyle \sum _a ^b f$. Sin
e it is 
umbersome to type $\displaystyle$ in every o

urren
e, oneuses the ma
ro \new
ommand{\dsum}{\displaystyle\sum}. Same for �n
k

� and �n
k

�. To 
reate the Karnaugh Maps,load \input kvma
ros. (Here we use input rather than usepa
kage be
ause this pa
kage has been written for plainTEX rather than LATEX.
Dis
rete Maths QuizNameProfessor1. Prove that 33
333

≡ 7 mod 10.2. Prove, by means of set in
lusion, that (A\B)∪(B \A) =
(A ∪ B) \ (A ∩ B).3. Write the truth table for the proposition ¬p =⇒ (q∧r),if p, q, r are propositions.4. Demonstrate that X

1≤k≤n

�
n

k

�2

=

�
2n

n

�.5. Write out a SOP for the Karnaugh map
$%'&'$&%

f(a, b, c, d) : 00 1112 03 0415 160708 19110 011 012113 114015a

b

c

d

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \usepa
kage{amssymb, amsmath}9 \input kvma
ros10 %%%%%MACROS%%%%%%11 \new
ommand{\dsum}{\displaystyle\sum}12 \def\dbinom#1#2{\displaystyle\binom{#1}{#2}}13 \begin{do
ument}14 \begin{
enter}{\bf Dis
rete Maths Quiz} \end{
enter}15 \begin{enumerate}16 \item[℄ Name \rule{2in}{2pt}17 \item[℄ Professor \rule{2in}{2pt}18 \item Prove that $3^{3^{3^{3^3}}} \equiv 7 \mod 10$.19 \item Prove, by means of set in
lusion, that $(A \setminus B) \
up (B\setminus A) = (A\
up B)20 \setminus (A\
ap B)$.21 \item Write the truth table for the proposition $\neg p \implies (q \wedge r)$, if $p,q,r$ arepropositions.22 \item Demonstrate that $\dsum _{1 \leq k \leq n} \dbinom{n}{k}^2 =23 \dbinom{2n}{n}$.24 \item Write out a SOP for the Karnaugh map25 \begin{
enter}26 \karnaughmap{4}{$f(a,b,
,d):$}{{$a$}{$b$}{$
$}{$d$}}%27 {0110011001100110}%28 {%29 \put(0,2){\oval(1.9,1.9)[r℄} \put(4,2){\oval(1.9,1.9)[l℄}30 \put(2,0){\oval(1.9,1.9)[t℄} \put(2,4){\oval(1.9,1.9)[b℄} }31 \end{
enter}32 \end{enumerate}33 \end{do
ument}
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Cal
ulus6.4 Cal
ulusThe derivative is an operator. Good typesetting pra
ti
es make a distin
tion between an operator and a variable, theformer written mostly in roman typefa
e and the latter in maths itali
s. Observe the ma
ros I use for the di�erentialoperator.
Cal
ulus QuizNameProfessor1. Find d

dx
(sin(cos(tanx))).2. Find d

dx
(cot(sec(csc x))).3. Demonstrate that

lim
n→+∞

1 + 1

2
+ 1

3
+ · · · + 1

n

log n
= 1.4. Prove that +∞X

n=1

1

n4
=

π4

90
=

8

45
·
�Z +∞

0

sin x

x
dx

�4.5. Prove that +∞Y
n=2

n3 − 1

n3 + 1
=

2

3
.6. Write out X

1 ≤ j ≤ 2
1 ≤ j ≤ 3
1 ≤ k ≤ 2

aijbjkcki
ompletely.

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \usepa
kage{amssymb, amsmath}9 %%%%%MACROS%%%%%%10 \new
ommand{\dint}{\displaystyle\int}11 \new
ommand{\dsum}{\displaystyle\sum}12 \new
ommand{\dprod}{\displaystyle\prod}13 \def\d#1{\mathrm{d}#1}14 \def\deriv#1#2{\dfra
{\d{}}{\d#2}\left(#1\right)}15 \begin{do
ument}16 \begin{
enter}{\bf Cal
ulus Quiz} \end{
enter}17 \begin{enumerate}18 \item[℄ Name \rule{2in}{2pt}19 \item[℄ Professor \rule{2in}{2pt}20 \item Find $\deriv{\sin (\
os (\tan x))}{x}$.21 \item Find $\deriv{\
ot (\se
 (\
s
 x))}{x}$.22 \item Demonstrate that23 $$ \lim _{n\to +\infty} \dfra
{1 + \fra
{1}{2}+\fra
{1}{3}+\
dots + \fra
{1}{n}}{\log n} = 1.$$24 \item Prove that $\dsum _{n=1} ^{+\infty} \dfra
{1}{n^4}= \dfra
{\pi^4}{90} =25 \dfra
{8}{45}\
dot \left(\dint _0 ^{+\infty}\dfra
{\sin26 x}{x}\d{x}\right)^4$.27 \item Prove that $\dprod _{n=2} ^{+\infty} \dfra
{n^3-1}{n^3+1} =28 \dfra
{2}{3}$.29 \item Write out30 $$\sum _{\tiny \begin{array}{l} 1\leq j\leq 2\\ %31 1\leq j\leq 3\\ %32 1\leq k\leq 2\\33 \end{array}}34 a_{ij}b_{jk}
_{ki}$$ 
ompletely.35 \end{enumerate}36 \end{do
ument}There is a di�eren
e between the inline R b

a f , obtained with $\int _a ^b f$ and the display style Z b

a

f , obtainedwith $\displaystyle \int _a ^b f$. Sin
e it is 
umbersome to type $\displaystyle$ in every o

urren
e, you
an see the advantage of the ma
ro. Similarly for Pb

a, bX
a

, Qb

a, and bY
a

.
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Chapter 66.5 Linear Algebra

Linear Algebra Quiz1. Find t if "1 1 1
1 −1 1
1 1 1

#"
1 2 3
3 1 2
2 3 1

#
=

"
6 6 6
0 t 2
6 6 6

# for matri
es in
M3×3 (R).2. What is the dimension of the ve
tor subspa
e

V =

("
a b c

d e f

g h i

#
∈ M3×3 (R) : a + e + i = 0 = c + e + g

)of M3×3 (R)?3. Let L : R3 → R3 be a linear transformation su
h that dimker L = 2.Whi
h of the following is always true?I: L is inje
tive.II: L is surje
tive.III: ker L is a plane in R3.IV: ImL is a line in R3.4. Matri
es (A, B) ∈ (M2×2 (R))2 satisfy det 2A = 4 and detB3 = 27.What det(AB)−1?5. Find (
−→
i −−→

j −−→
k ) × (

−→
i +

−→
j +

−→
k ).

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \usepa
kage{amssymb, amsmath}9 %%%%%MACROS%%%%%%10 \new
ommand{\R}{\mathbb{R}}11 \def\mat#1#2{\math
al{M}_{#1}\left(#2\right)}12 \new
ommand{\
ross}{\boldsymbol\times}13 \def\ve
tor#1{\overrightarrow{\bf #1}}1415 \begin{do
ument}16 \begin{
enter}{\bf Linear Algebra Quiz}\end{
enter}17 \begin{enumerate}18 \item Find $t$ if $\begin{bmatrix}1 & 1& 1 \
r 1 & -1 & 1 \
r 1 & 1 & 1 \
r\end{bmatrix}19 \begin{bmatrix}1 & 2 & 3 \
r 3 & 1 & 2 \
r 2 & 3 & 1 \
r \end{bmatrix} =20 \begin{bmatrix}6 & 6 & 6 \
r 0 & t & 2 \
r 6 & 6 & 6 \
r \end{bmatrix}$ formatri
es in $\mat{3\times 3}{\R}$.21 \item What is the dimension of theve
tor subspa
e22 $$V= \left\{\begin{bmatrix} a & b & 
 \
r d & e & f \
r g & h & i \
r\end{bmatrix}\in \mat{3\times 3}{\R}: a+e+i=0=
+e+g\right\} $$23 of $\mat{3\times 3}{\R}$?24 \item Let $L:\R^3 \rightarrow \R^3$ be alinear transformation25 su
h that $\dim\ker L = 2$. Whi
h of thefollowing is always true? \\26 \begin{itemize}27 \item[I:℄ $L$ is inje
tive.28 \item[II:℄ $L$ is surje
tive.29 \item[III:℄ $\ker L$ is a plane in $\R^3$.30 \item[IV:℄ $\mathrm{Im} {L} $ is a linein $\R^3$.31 \end{itemize}32 \item Matri
es $(A, B)\in (\mat{2\times2}{\R})^2$ satisfy $\det 2A = 4$ and33 $\det B^3 = 27$. What $\det (AB)^{-1}$?34 \item Find $(\ve
tor{i} - \ve
tor{j} - \ve
tor{k})\
ross (\ve
tor{i} + \ve
tor{j} + \ve
tor{k})$.35 \end{enumerate}36 \end{do
ument}
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Ve
tor Cal
ulus6.6 Ve
tor Cal
ulusHere RR , obtained by typing \iint is preferable to R R , obtained by typing \int\int, as there is not that ugly whitespa
e in the former. Observe the di�eren
e between RR
1≤x2+y2≤2

, obtained by typing\iint \limits _{1 \leq x^2 +y^2 \leq2}and RR
1≤x2+y2≤2

, obtained by typing \iint_{1 \leq x^2 +y^2\leq 2}.

Ve
tor Cal
ulus Quiz1. Evaluate ∂

∂x

�
x2y
�
− ∂

∂y

�
xy2
�.2. Find Z 2

0

Z
1

0

x
3
ye

x2y2
dxdy.3. Consider the square S whose verti
es are (0, 0), (1, 0),

(1, 1), and (0, 1) travelled 
ounter
lo
kwise in this order,ending and starting at (0, 0). Consider also the di�eren-tial form ω = −3x2ydx+3xy2dy. Find ZZ
S

(y2+x
2)dxdyand Z

∂S
ω, where ∂S is the boundary of S.

1 \do
ument
lass[12pt℄{arti
le}2 %Page Format Commands3 \setlength{\topmargin}{-1in}%4 \setlength{\textheight}{9.5in}%5 \setlength{\oddsidemargin}{-.3in}%6 \setlength{\evensidemargin}{-1in}%7 \setlength{\textwidth}{7in}%8 \usepa
kage{amssymb, amsmath}9 %%%%%MACROS%%%%%%10 \new
ommand{\R}{\mathbb{R}}11 \def\mat#1#2{\math
al{M}_{#1}\left(#2\right)}12 \new
ommand{\dint}{\displaystyle\int}13 \new
ommand{\diint}{\displaystyle\iint}14 \def\d#1{\mathrm{d}#1}15 \def\partialderiv#1#2{\dfra
{\partial}{\partial#2}\left(#1\right)}1617 \begin{do
ument}18 \begin{
enter}{\bf Ve
tor Cal
ulus Quiz} \end{
enter}19 \begin{enumerate}20 \item Evaluate $\partialderiv{x^2y}{x} - \partialderiv{xy^2}{y}$.21 \item Find $\dint _0 ^2 \int _0 ^1 x^3ye^{x^2y^2}\d{x}\d{y}$.22 \item Consider the square $S$ whose verti
es are $(0,0)$, $(1,0)$, $(1,1)$, and $(0,1)$ travelled
ounter
lo
kwise in this order, ending andstarting at23 $(0,0)$. Consider also the differential form $\omega = -3x^2y\d{x}24 + 3xy^2\d{y}$. Find $\diint\limits _S (y^2+x^2)\d{x}\d{y}$ and25 $\dint _{\partial S} \omega$, where $\partial S$ isthe boundary of26 $S$.27 \end{enumerate}28 \end{do
ument}
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Chapter 7TablesFor tables that do not 
ontain any maths, use the tabular environment. The format spe
i�
ation after \begin{tabular}en
losed within the bra
es { and } 
an be one of the following:l spe
i�es a 
olumn of left-justi�ed text
 spe
i�es a 
olumn of 
entred textr spe
i�es a 
olumn of right-justi�ed textp{width} spe
i�es a left-justi�ed 
olumn of the given width| inserts a verti
al line between 
olumns�{text} inserts the given text between 
olumns
City Country YearChi
ago U.S.A. 1893Züri
h Switzerland 1897Paris Fran
e 1900Heidelberg Germany 1904Rome Italy 1908Table 7.1: The �rst �ve ICMs.

1 \begin{table}2 \
entering3 \begin{tabular}{lll}4 {\bf City} & {\bf Country} & {\bfYear} \\5 Chi
ago&U.S.A.&1893\\6 Z\"{u}ri
h&Switzerland&1897\\7 Paris&Fran
e&1900\\8 Heidelberg&Germany&1904\\9 Rome&Italy&190810 \end{tabular}11 \
aption{The first five ICMs.}12 \end{table}
You may add bounding lines as follows:
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Tables
City Country YearChi
ago U.S.A. 1893Züri
h Switzerland 1897Paris Fran
e 1900Heidelberg Germany 1904Rome Italy 1908Table 7.2: The �rst �ve ICMs.

1 \begin{table}2 \
entering3 \begin{tabular}{||l|l|l||}4 \hline5 {\bf City} & {\bf Country} & {\bfYear} \\6 \hline7 Chi
ago&U.S.A.&1893\\8 \hline9 Z\"{u}ri
h&Switzerland&1897\\10 \hline11 Paris&Fran
e&1900\\12 \hline13 Heidelberg&Germany&1904\\14 \hline15 Rome&Italy&1908\\16 \hline17 \end{tabular}18 \
aption{The first five ICMs.}19 \end{table}To extend an entry over multiple rows, use \multirow{number of rows}{format}{Value}. For 
olumns use\multi
olumn{number of 
olumns}{format}{Value}.
Di
e ColourRed White BlueS
ore6 1 2 36 1 1 46 2 2 2Table 7.3: Playing with di
e.

1 \begin{table}2 \
entering3 \begin{tabular}{|r


|}4 \hline5 & \multi
olumn{3}{
}{\bf Di
eColour}\\6 & Red & White & Blue \\7 S
ore & & & \\8 \hline9 6 & 1 & 2 & 3 \\10 6 & 1 & 1 & 4 \\11 6 & 2 & 2 & 2 \\12 \hline13 \end{tabular}14 \
aption{Playing with di
e.}15 \end{table}For tables that are very long and jump pages, load \usepa
kage{longtable}, and use the environment instru
-tions \begin{longtable}\end{longtable}.We have already seen how to produ
e arrays and matri
es in the maths mode. While in maths mode oneuses \begin{array}{} \end{array} to produ
e an array, \begin{pmatrix} \end{pmatrix} to produ
e a matrixin parentheses, and \begin{bmatrix} \end{bmatrix}, to produ
e a matrix in bra
kets. Noti
e that arrays needformatting, but matri
es do not. Some examples:
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Chapter 7We have,
ax2 + bx + c = a

�
x2 + 2

b

2a
x +

b2

4a2

�
+ c − b2

4a

= a

�
x +

b

2a

�2

+
4ac − b2

4a
.Also, "

1 1 1
1 1 1
1 1 1

#2

= 3

"
1 1 1
1 1 1
1 1 1

#
.

1 We have,$$\begin{array}{lll} ax^2+ bx + 
 & = &2 a\left(x^2 + 2\dfra
{b}{2a}x + \dfra
{b^2}{4a^2}\right) +3 
-\dfra
{b^2}{4a} \\ & = & a\left(x + \dfra
{b}{2a}\right)^2 +4 \dfra
{4a
 - b^2}{4a}.5 \end{array} $$6 Also,7 $$\begin{bmatrix}1 & 1 & 1 \\ 1 &1 & 1\\ 1 & 1 & 1 \\ \end{bmatrix}^2 = 3\begin{bmatrix}1& 1 & 1 \\ 1 & 1 & 1\\ 1 & 1& 1 \\ \end{bmatrix}. $$
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Chapter 8PSTri
ksThe main referen
e for this 
hapter is http://www.tug.org/PSTri
ks/. There you shall �nd many examples, thestyle �les, et
. Pay spe
ial attention to the pa
kages pstri
ks, pstri
ks-add, and pst-eu
l. We will explore herevery simple appli
ations of the �rst two pa
kages.We will explore here how to produ
e �gures on the plane. PSTri
ks is 
urrently being developed to produ
etridimensional graphs, but the pa
kage is still in beta version.The 
ommands here depend on the position of the pen: thus their order might a�e
t the resulting drawing.Commands are pasted one over the other as they are 
oded.8.1 PointsPoints on the plane 
an be given in either Cartesian 
oordinates, in the form (x,y) or in polar 
oordinates, in theform (r;Angle), where the angle is given in degrees.
Here are some points on the plane.

b

bc bc

+

+

+
q

q

q

1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks, 
olor}3 \begin{do
ument}4 Here are some points on the plane.\\5 \vspa
e{1
m}6 \begin{
enter}7 \psset{unit=1p
}8 \psdots[dotstyle=*,dots
ale=2℄(0,0)9 \psdots[dotstyle=o,line
olor=blue℄(1,2)(2,2)10 \psdots[dotstyle=+,dots
ale=.75,line
olor=green℄(1,0)(-1,2)(1;40)11 \psdots[dotstyle=pentagon*,dots
ale=.8, line
olor=Goldenrod℄(1,1)(-2,-1)(2;40)12 \end{
enter}13 \end{do
ument}The 
ommand \psset{unit=1p
} spe
i�es that the size of the graphi
 obje
ts will have 1 pi
a as the unit. Thedefault value is 1
m. The optional argument dotstyle has as default value *, and it make take any of the values*, o, +, |, pentagon,pentagon*, asterisk, oplus, otimes, square, square*, triangle, triangle*, diamond, ordiamond*.The 
ommand dots
ale has default unit 1 (times the governing unit set with \psset).The 
ommand line
olor 
an take any of the prede�ned PSTri
ks 
olours (red, blue, green, gray, 
yan, magenta),or, if you load the 
olor pa
kage, you may use any of the 68 dvips 
olours.29
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Chapter 88.2 LinesThe 
ommand \psline[optional parameters℄(x1,y1)(x2,y2)...(xn,yn) produ
es a polygonal path starting at(x1,y1), 
ontinuing to (x2,y2), to (x3,y3), et
., and ending at (xn,yn) If only one 
oordinate is spe
i�ed, the linestarts at (0,0).
Here are some lines on the plane. 1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks}3 \begin{do
ument}4 Here are some lines on the plane.\\5 \vspa
e{1
m}6 \begin{
enter}7 \psset{unit=1p
}8 \psline(-2,4)(1,4)9 \psline[linewidth=2pt,line
olor=blue, arrows={<->}, arrowsize=8pt℄(-3,2)(2,3)10 \psline[linewidth=1.2pt,line
olor=red, arrows={o-*},linestyle=dashed℄(1,1)(3,4)(3,0)(-1,3)11 \end{
enter}12 \end{do
ument}The optional parameter linestyle may take on the values solid, dashed, or dotted, with solid being thedefault value. The default value for linewidth is 1 point.Here we draw a regular pentagon by using polar 
oordinates. Noti
e that to 
lose the �gure we start and end atthe same point.
Here is a 
ute regular pentagon. 1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks}3 \begin{do
ument}4 Here is a 
ute regular pentagon.\\5 \vspa
e{1
m}6 \begin{
enter}7 \psset{unit=1p
}8 \psline[linewidth=2pt,line
olor=blue℄(1;0)(1;72)(1;144)(1;216)(1;288)(1;360)(1;0)9 \end{
enter}10 \end{do
ument}Here are some more line-variations.
Line variations 1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks, 
olor}3 \begin{do
ument}4 Line variations\\5 \vspa
e{1
m}6 \begin{
enter}7 \psline[linewidth=2pt,linear
=.25,line
olor=red℄{->}(4,2)(0,1)(2,0)8 \psline[linewidth=.7mm,doubleline=true,doublesep=.5mm℄{->}(-4,-2)(0,-1)9 \end{
enter}10 \end{do
ument}Free to photo
opy and distribute 30



�Put� CommandsThe 
ommand \pspolygon[optional parameters℄(x1,y1)(x2,y2)...(xn,yn) tra
es a polygon with verti
esat the said points, listed in order. The �rst and �nal point is (x1,y1).
Another funny pi
ture.

1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks, 
olor}3 \begin{do
ument}4 Another funny pi
ture.\\5 \vspa
e{1
m}6 \begin{
enter}7 \psline[doubleline=true, doublesep=1.5pt,double
olor=magenta,linear
=.25, linewidth=2pt℄{->}(2,-2)(-2,-2)(-3,1)(-3.5,1.8)(0,1.5)8 \pspolygon[linewidth=3pt, dimen=inner, fillstyle=hlines*,fill
olor=yellow℄(0,0)(2,0)(2;60)9 \pspolygon[linewidth=3pt, dimen=inner, fillstyle=vlines*,fill
olor=purple℄(0,0)(-2,0)(-2;60)10 \end{
enter}11 \end{do
ument}8.3 �Put� CommandsTwo very useful 
ommands to put obje
ts are\rput{rotation}(x, y){Obje
t}, \uput{labelsep}[referen
eangle℄{rotation}(x,y){Obje
t}.The �rst one puts the obje
t exa
tly on 
oordinate (x,y). It is useful for translating or rotating obje
ts. The se
ondis mu
h like the �rst, ex
ept that puts obje
t at a default separation of 5 point, and hen
e it is useful for labelling.Here are some examples. The rotation angle is in degrees, and the rotation is in legogyrate sense. For the referen
eangle one may use the letter abbreviations u for up, d for down, l for left, r for right.

Vaderetro,retr
oSatana!

Vaderetro,retroSatana!
1 \psset{unit=1p
}2 \def\SquareA{\pspolygon[line
olor=red,linewidth=2pt℄(0,0)(1,0)(1,1)(0,1)}3 \def\TriangleB{\pspolygon[line
olor=green,linewidth=2pt℄(0,0)(1,0)(1;60)}4 \rput(2,0){\SquareA}5 \rput(3.5,1){\SquareA}6 \rput(-2,0){\TriangleB}7 \rput(2,0){\TriangleB}8 \rput{30}(5,-1){\SquareA}9 \rput{-10}(-1,0){\TriangleB}10 \rput{90}(7,-5){Vade retro, retroSatana!}11 \rput{-90}(10,5){Vade retro, retroSatana!}
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Chapter 8
b

+
×⊗

⊕

♠ ♥
♣ ♦

1 \psset{unit=7in}2 \psdots(0,0)3 \uput[u℄(0,0){$+$}4 \uput{20pt}[r℄(0,0){$\times$}5 \uput{7pt}[l℄(0,0){$\otimes$}6 \uput{15pt}[d℄(0,0){$\oplus$}7 \uput[ul℄(0,0){$\spadesuit$}8 \uput[ur℄(0,0){$\heartsuit$}9 \uput{2.5pt}[dl℄(0,0){$\
lubsuit$}10 \uput[dr℄(0,0){$\diamondsuit$}
8.4 Cir
les and wedgesThe 
ommand \ps
ir
le*[optional 
ommands℄(x,y){r} draws a 
ir
le of radius r 
entred at (x,y). With theoptional * the 
ir
le is �lled. The 
ommand \psar
(x,y){r}{start}{end} draws an ar
 in the levogyrate sense
entred at (x,y) with radius r starting at start and ending at end. The 
ommand \psar
n(x,y){r}{start}{end}draws an ar
 in the dextrogyrate sense 
entred at (x,y) with radius r starting at start and ending at end.

b b

b

1 \begin{
enter}2 \ps
ir
le[linewidth=2pt,line
olor=brown℄(0,0){1}3 \ps
ir
le*[linewidth=2pt,line
olor=orange℄(2,0){1}4 \ps
ir
le[linewidth=2pt,line
olor=purple℄(2;60){1}5 \psdots[dots
ale=1.5℄(0,0)(2,0)(2;60)6 \pspolygon*[fill
olor=yellow℄(0,0)(2,0)(2;60)7 \psar
[line
olor=red,linewidth=2pt℄{o->}(1;30){3}{170}{370}8 \psar
n[line
olor=green,linewidth=2pt℄{<-*}(1;30){2.5}{-10}{5}9 \end{
enter}
The 
ommand \pswedge*[par℄(x0,y0){r}{angle1}{angle2} draws a wedge whose 
enter is at (x0,y0) andr that has radius r, spanning in levogyrate sense from angle1 to angle2, the angles given in degrees. With theoptional * the wedge is �lled.
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Grids, and Axes
Illitera
y IlliteratesEquivo
ationEquivo
ators

Innumera
yInnumerates

1 \psset{unit=1.2
m}2 \begin{pspi
ture}(-2.2,-2.2)(2.2,2.2)3 \pswedge[fillstyle=solid,fill
olor=violet℄{2}{0}{70}4 \pswedge[fillstyle=solid,fill
olor=brown℄{2}{70}{200}5 \pswedge[fillstyle=solid,fill
olor=orange℄{2}{200}{360}6 %\Spe
ialCoor7 \psset{framesep=1.5pt} \rput(1.2;35){\psframebox*{\small8 Illitera
y}} \uput{2.2}[45℄(0,0){Illiterates}9 \rput(1.2;135){\psframebox*{\smallEquivo
ation}}10 \uput{2.2}[135℄(0,0){Equivo
ators}11 \rput(1.2;280){\psframebox*{\smallInnumera
y}}12 \uput{2.2}[280℄(0,0){Innumerates}13 \end{pspi
ture}The 
ommand \psellipse*[par℄(x0,y0)(x1,y1) draws an ellipse with 
entre (x0,y0), horizontal semi-axis oflength x1 and verti
al semi-axis of length y1. 1 \begin{
enter}2 \psset{unit=1p
} \psellipse*[line
olor=red℄(1,0)(1,4)3 \psellipse[line
olor=blue,linewidth=2pt℄(1,0)(4,1)4 \end{
enter}8.5 Grids, and Axes\psgrid[optional 
ommands℄(x0,y0)(x1,y1)(x2,y2) draws a grid with opposing 
orners (x1,y1) and (x2,y2).The intervals are numbered, with the numbers positioned at x0 and y0.Here is a 5 × 5 grid, where ea
h 
ell has a 3 × 3 subgrid.
-5 -4 -3 -2 -1 0 1 2 3 4 5

-5

-4

-3

-2

-1

0

1

2

3

4

5

1 Here is a $5\times 5$ grid, whereea
h 
ell has a $3\times 3$2 subgrid. \vspa
e{2
m}3 \begin{
enter}\psset{unit=1p
} \psgrid[gridwidth=1.2pt,4 subgriddiv=3,linewidth=.8pt,5 gridlabels=.4℄(-5,-5)(-5,-5)(5,5)\end{
enter}
Load \usepa
kage{pstri
ks-add} in order to use all the 
ommands for drawing axes. The 
ommand\psaxes*[par℄{arrows}(x0,y0)(x1,y1)(x2,y2)Free to photo
opy and distribute 33



Chapter 8draws axes with 
orners (x1,y1) and (x2,y2), interse
ting at (x0,y0). By default the labels on the axes are normalsize. This is unsightly, and hen
e I modify them to be tiny. Some of the optional parameters are ti
ks and labels,whi
h 
an take on the values none, all, x, y; , Ox, whi
h spe
i�es the point of origin for the labels on the x-axis; Oy,whi
h spe
i�es the point of origin for the labels on the y-axis.Here is R:
Hail to the line.

0 1 2 3 4−1−2−3−4

1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks, pstri
ks=add}3 \def\pshlabel#1{\tiny$#1$}4 \def\psvlabel#1{\tiny$#1$}5 \begin{do
ument}6 Hail to the line. \vspa
e{2
m}7 \begin{
enter}\psset{unit=1p
}8 \psaxes[yAxis=false, arrows={<->}℄(0,0)(-5,0)(5,0)\end{
enter}9 \end{do
ument}Here is R2:
Hail to the plane.

1

2

3

4

−1

−2

−3

−4

1 2 3 4−1−2−3−4

1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks, pstri
ks=add}3 \def\pshlabel#1{\tiny$#1$}4 \def\psvlabel#1{\tiny$#1$}5 \begin{do
ument}6 Hail to the plane. \vspa
e{2
m}7 \begin{
enter}\psset{unit=1p
}8 \psaxes[arrows={<->}℄(0,0)(-5,-5)(5,5)\end{
enter}9 \end{do
ument}
8.6 Cartesian PlottingFor this, you must load both pa
kages \usepa
kage{pstri
ks} and \usepa
kage{pstri
ks-add}, in this order.Fun
tions are fed in RPN (Reverse Polish Notation), unless the option algebrai
 is used, whi
h will be our pra
ti
ehere. Take 
are that the interval spe
i�ed for graphing is within the natural domain of de�nition of the assignmentrule, otherwise the posts
ript interpreter will 
omplain. The syntax and names for feeding fun
tions 
oin
ide withthose of Maple.Free to photo
opy and distribute 34



Cartesian Plotting
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1 \do
ument
lass{arti
le}2 \usepa
kage{pstri
ks, pstri
ks=add}3 \def\pshlabel#1{\tiny$#1$}4 \def\psvlabel#1{\tiny$#1$}5 \begin{do
ument}6 \begin{figure}[h℄7 \hfill8 \begin{minipage}{\textwidth/4}9 \psset{unit=.7p
}10 \psaxes[linewidth=2pt,arrows={->}℄(0,0)(-6,-6)(6,6)11 \psplot[linewidth=2pt,line
olor=blue,arrows={<->},algebrai
=true℄{-4}{6}{2-((x-1)^2)/4}12 \psdots[dotstyle=*,dots
ale=1.2℄(1,2)(5,-2)(-3,-2)13 \end{minipage}14 \hfill15 \begin{minipage}{\textwidth/4}16 \psset{unit=.7p
} \psgrid[subgriddiv=0,linewidth=.5pt,17 gridlabels=5pt℄(-5,-5)(5,5) \psplot[linewidth=1.5pt,line
olor=red,18 algebrai
=true, arrows={<->}℄{-4.5}{4.5}{(x^3-4*x)/12}19 \psdots[dots
ale=1.4,dotstyle=*℄(0,0)(2,0)(-2,0)(4,4)(-4,-4)20 \end{minipage}21 \hfill22 \begin{minipage}{\textwidth/4}23 \psset{unit=.7p
} \psaxes[labels=none, ti
ks = none,24 linewidth=1.5pt℄{->}(0,0)(-7,-7)(7,7)25 \psplot[algebrai
=true,linewidth=1.5pt,26 arrows={o-*},line
olor=red℄{-4}{5}{5-abs(x+1)-abs(x-2)}27 \end{minipage}28 \hfill29 \end{figure}30 \vfill31 \end{do
ument}
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Appendix APage Layout
Header

Body

Footer

MarginNotes
i8� -

i7

?

6

i1� -
�-i3i10� - �-i9

6?i11
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1 one in
h + \hoffset 2 one in
h + \voffset3 \evensidemargin = -21pt 4 \topmargin = -43pt5 \headheight = 12pt 6 \headsep = 18pt7 \textheight = 679pt 8 \textwidth = 505pt9 \marginparsep = 7pt 10 \marginparwidth = 125pt11 \footskip = 25pt \marginparpush = 5pt (not shown)\hoffset = 0pt \voffset = 0pt\paperwidth = 614pt \paperheight = 794pt



Appendix BVarious Mathemati
al SymbolsThese symbols are part of the amssymb pa
kage, and to be able to utilise them you should add \usepa
kage{amssymb}to the preamble. To display these symbols, you must en
lose them in dollar signs.Table B.1: Commonly Used Maths Symbols from amssymb
× \times ÷ \div ± \pm ∓ \mp
· \
dot · · · \
dots . . . \ldots ◦ \
ir
... \vdots . . . \ddots ∴ \therefore ∅ \varnothing
• \bullet ∩ \
ap ∪ \
up \ \setminusP \sum Q \prod ∞ \infty R \int
≤ \leq ≥ \geq ∨ \vee ∧ \wedge
∈ \in /∈ \notin ∀ \forall ∃ \exists
=⇒ \implies ⇐⇒ \iff → \rightarrow ← \leftarrow
↔ \leftrightarrow ∄ \nexists 7→ \mapsto ↑ \uparrow
↓ \downarrow ր \nearrow ց \searrow տ \nwarrow
⊥ \perp ‖ \parallel △ \triangle ∇ \nabla
¬ \neg ℵ \aleph ∼ \sim .= \doteq
≡ \equiv ≈ \approx ∼= \
ong 6= \neq
♭ \flat ♮ \natural ♯ \sharp ∂ \partial
♦ \diamondsuit ♥ \heartsuit ♠ \spadesuit ♣ \
lubsuit
sin \sin cos \
os tan \tan cot \
ot
sec \se
 csc \
s
 exp \exp log \log
ln \ln arccos \ar

os arcsin \ar
sin arctan \ar
tan
sinh \sinh cosh \
osh tanh \tanh lim \lim
lim sup \limsup lim inf \liminf max \max min \min
gcd \g
d det \det inf \inf sup \sup
deg \deg ker \ker mod \mod dim \dim
α \alpha β \beta γ \gamma δ \delta
ǫ \epsilon ε \varepsilon ζ \zeta η \eta
θ \theta ι \iota κ \kappa λ \lambda
µ \mu ν \nu ρ \rho π \pi
φ \phi ϕ \varphi σ \sigma τ \tau
ω \omega υ \upsilon Γ \Gamma ∆ \Delta
Σ \Sigma Ψ \Psi ∆ \Delta Ξ \Xi
Υ \Upsilon Ω \Omega Θ \Theta Π \Pi
Φ \Phi 37



Chapter BTable B.2: To obtain these symbols, load yhmath in the preamble.úA ∩B \wideparen{A\
ap B} íA ∪B \widetriangle{A\
up B}
˚ùA \B \widering{A\setminus B} àA ∩B \widetilde{A\
ap B}ÖA−B \widehat{A-B}
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Appendix CVarious Text SymbolsThese symbols should not be en
losed in dollar signs.Table C.1: To obtain these symbols, load marvosym in the preamble.
T \Telefon ‘ \O
tosteel V \Che
kedbox
H \Mobilefone • \Cir
steel X \Crossedbox
u \FAX K \Coffee
up ¤ \EUR
t \fax ® \Bi
y
le Q \Rights
issors
k \Email o \Football ! \Stopsign
B \Letter x \Gentsroom j \Radioa
tivity
U \Clo
klogo y \Ladiesroom } \Hermaphrodite
“ \Squaresteel Z \Pointinghand Y \Yingyang
’ \Hexasteel b \Writinghand ý \BatTable C.2: To obtain these symbols, load text
omp in the preamble.¢ \text
ent $ \textdollar l \textleaf¥ \textyen © \text
opyright � \texttrademark¿ \textsterling � \textse
tion ¶ \textparagraph
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