[11. DOCUMENT PREPARATION USING TEX

One way of avoiding problems with examinations and aher documentsisto preparethemin a
caeful and reliable manner. The mathematicd typesetting program TEX is an extremely
powerful tod for creaing scientific text complete with formatting and symbads. A thorough
discusson d TEX isbeyondthe scope of this course. Fortunately, one can doagrea ded with
very littl e background,so the am hereisto provide the minimum amount that is needed for
standard tasks that a teading asdstant might want to complete in conredionwith hisor her
teating assgnments.

There ae numerous versions of TEX with awide variety of extra padkages to take cae of spedal
neals. We shall ded exclusively with the so-cdled plain TEX program, which is more than
adequate for the sorts of documents we shall discuss

There ae numerous bodks and web sites that are devoted to TEX. The online diredory for this
course (~chai r/ mat h302) contains two relatively conciseintroductionsto TEX in bah ps
and pdf formats:

A Gentle Introduction to TEX , by Michad Doob
(~chai r/ mat h302/ gent | e-t ex. ps and~chai r/ mat h302/ gent | e-t ex. pdf)

TEX made easy, by Daniel M. Zirin
(~chai r/ mat h302/ t ex- made- easy. ps and

~chai r/ mat h302/ t ex- nade- easy. pdf)

Both of these were downloaded from the web. They are ten yeas old and a bit dated, but they
contain everything that is needed to start and do nd get into ather isaues that can be distrading to
abeginner.

Many of usleaned to use TEX by starting out with an existing document as “bail er plate” and
modifying it so that it served ou purpases. Thisisthe gproach that will be taken here. Four old
documents of mine will be used as examples. Here ae brief descriptions of them and indicaions
of their significance

A. A handout with course guidelines that one might distribute at the beginning of a course.
— Thisis an example of adocument that is mostly text with orly afew mathematicd
pieces.

B. An outline of the material to be covered in the course along with homework assignments.
— Thisisanather example of the same kind.

C. Asample examination for the course. — In additionto providing an example where
more mathematicd expressons are involved this also shows how one performs various
tricks neaded to produce an exam that will be eay to work with for both the students and
those who grade the papers; it also provides examples of how to set up matrices.

D. A handout discussing some supplementary material for another course. — This
provides some diff erent examples of mathematica expressons taken from caculus rather
than linea algebra.




Both the original fil es and the printed ouput from such files are contained in the wurse diredory;
there will be comments on some point in ead fil e that sean particularly noteworthy. However,
before doing thisit is appropriate to say afew words abou the aedionand processng of TEX
files.

Creating adocument using TEX on the Department’ s computer networ k

Thefirst stepisto creae an ardinary ASCII or text file with suitable inpu. For example, the
following TEX file can be used to creae adocument that consists only of the word “Hello” onthe
topline

Hello
\ end

Thefirst line just gives the input exadly asit shoud appea on the document, and the secondline
isa aontrol command that terminates the typesetting program; all control commandsin TEX are
precaded by badslashes asin thisline. The name for the file must end with the extension .tex
so hello.tex would be aperfedly good rame for thisfile.

The next step isto convert this human readabl e fil e into a macdhine readable file cdled a .dvi
file. To dothis, enter the coommand

tex hello

which will creae two files, ore of which isthe desired file hello.dvi and the other of which
isatext file hello.log that records ome basic information abou the aedion d the .dvi
file. If youareworking diredly ona cmputer that has some sort of windows g/stem (in ather
words, you are not on atelnet conredion), then you can preview the file onthe video display
using the cmmand xdvi hello.

Of course, mistakes are going to happen when you creae files and try to processthem. In
particular, the .log filewill li st various sorts of problems or mistakes, including mistakes that
bring the text processng program to a halt. In these caes one hasto go bad to editing the
original document and trying again. Other mistakes are likely to be noticed when you preview
the document, andit isalso likely that youwill seethingsthat do nd look as goodas youwould
like. Correding both types of problemswill require going badk to the original text file.

At this paint you can print out the document with the foll owing command
print  —P[printername] hello.dvi

and pck up ahard copy of the document from the printer output. Of course, in many cases you
might want to have online wpies of the documents instead of — or in addition to — the hard
copy. Thedvi fileisan example of this sort, bu one disadvantage is that many computers do
not have the software needed to dsplay such documents. Therefore in many cases you might
prefer to creae ather a PostScript file hello.ps  or an Acrobat Portable Document File
hello.pdf in addition to the fil es that already exist; the latter is espedally appeding because
free opies of the Acrobat Reader are eay to dowvnload and very widely used onall sorts of
computer systems.



A PostScript file can be aeaed using the foll owing command:

dvips —f hello > hello.ps

One can then creaethefile hello.pdf by entering the command ps2pdf hello.ps
and afterwards it is probably a goodideato chedk that everything worked by viewing the newly
creaed pdf file.

Comments on the sample documents

DOCUMENT A. Thedefault typesizefor TEX is10 pants (1 inch =72 pints). For many
purpaoses thisistoo small, bu for the arrent document it isjust the right size so that everything
fitson ore page. Noticethat the text at thetop d the pageisin theleft hand corner. Thisisdore
using a control command cdled\ hfill . Notice dso that thetitlelineis centered using a
control command. The printing of thetitle in bddfacetype isadieved by the control command
\ bf . Thetext to be printed for thetitleis enclosed inside airly bradkets. Thisisthe standard
way of marking pieces of material for spedal treament in TEX. Other spedal type fontslike
italics are dso governed by control sequences, and the long dash between numbers sichas 1.1—
1.7 (an en dash) is generated by typing two hyphensin successon. Note dso in the paragraph
precaling “EXAMPLE” that aminus s$gn is also represented by an en dash; thisis automatic
when ore puts an expressonin the so-cal ed mathematical mode that is used to describe the
setting of mathematicd expressons. Instructions of this ort are enclosed by dadlar signs, and for
—1.0the correspondng inpu is $- 1.0$ .

Note that the linea spacebetween dff erent items on the shed is controlled by the command
\ bigskip ; there ae analogous commands cdled \ medskip and\ smal Iskip aswell as
other spadng controls. If yousimply leave ablank li ne between two lines of text, there will be
no extra spadng but there will be aline break in the output and the next line will be indented.

Two basic examples of mathematica format are the fradions in the paragraph titted EXAMPLE”
and the displayed formula & the end d this paragraph.

On a one page document it is often dstrading to see apage number at the bottom, and the
\ nopagenumbers command removes this number from the output.

We have drealy noted that dollar signs are used to indicate that instructions are being gvenin
the mathematicd mode. Because of this, ore will not get addlar sign in the output by simply
typing $. One nealsto pu abadkslash in front of the dollar sign to get adallar sign to print out
onthefinal document. Similar considerations apply to some other spedal charadersincluding
the percentage sign %. Youshoud ched thelist of such spedal charaders and famili arize
yourself with them in order to avoid problems with your TEX fil es.

DOCUMENT B. Thefirst line of the fil e sets the type size dlightly larger than the default size.
Perhaps the most common way of magnifying the text size isto increase sizes by 20 percent; to
do this one puts the coommand line\ magnification = 1200 asthefirst line of thefile. This
isequivalent to the command\ magnification = \'magstep 1 intheintroductionsto
that are stored in the murse diredory. However, in Document B a dlightly small er magnificaion
fador is better, and thisis dore with the ommand\ magnification = 1095 whichis
equivalent to the mommand\ magnification = \ magstephalf. Two new feaures of




this document are the use of additional horizontal spadng controls andthe introduction d another
of the many spedal charadersin TEX (the sedionsign 8whichisdenoted by \ Sin TEX). There
aretoo many spedal charadersto attempt adiscusson d al of them, and the best way to get
aqquainted with them isto look at a chart displaying them all; the introductionsto TEX in the
course diredory contain such charts. Mathematicd mode was used to generate italics for
expressons guch as 7acd because it is more cncise and easier on the fingersto write 7$acd$ or
$7acd$ thanitistowrite 7{\i t acd}.Notethat numerasin mathematicad mode ae dways
set in ardinary roman type unlessyou forcethem to look otherwise.

DOCUMENT C. | think itismuch easier to grade examinationsif thereisonly one problem per
page, so | have designed thiswith page breaks given by the\ vfi | \ ej ect command sequence
Individuals may want variations on the top line for the student’ s name, maybe with alonger line
or with aseand Bank for the student to indicate adiscusson sedion number. The\ mat ri x
command is used to provide reasonable dignment for the threelinea equations on the first page.
If oneusesthe\ prat r i x command then ore will obtain a matrix with the usual big parentheses
at bathends, bu\ mat ri x by itself doesnat put anything onthe ends. Other end symbals sich
aslong verticd lines or square bradkets can also be set; seethe online TEX documentation for
spedfics. On page 2, ndicethat curly bradets have to be precaded by badkslashesin the TEX
file; in TEX, one uses curly bradets as control charaders to gather things together.

DOCUMENT D. Onemajor reason for including this document isthat it contains many of the
typesetting feaures that are needed for caculus courses. For example, there plenty of integral
signs, athowgh there ae no standard ore dimensional definite integrals from alower limit ato an
upper limit b. However, there ae inequaliti es and subscripts, and within the integrals there ae
spadng commands that are often needed to make things look better. It isvery easy for
expressonsinside an integral sign to look too cramped or too spread ou.

The ommand\oper at or nane allows one to set the word “Volume”in roman type within the
mathematicd mode; if one simply typed the word, it would be set in italics and it might not be
clea if thiswasaword or a wlledion d mathematicd symbals. Noticethat the Halmos “ square
blad dot” conventionis used to indicae the end d mathematica arguments.

Greek letters appea at various places throughou the document. Note that the small | etters are
given as control charadersin mathematicd mode like $\ al pha$ while caital |etters are given
by capitalizing the initial letter of the name a&in $\ Ganma$. Variations on standard forms for
these letters can be foundin the dharts of spedal charaders.



