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WHY LEARN IBTEX?

Students today are not interesting in lectures that are held in the traditional
manner — they want a short, effective multimedia presentations with lots of
examples and applications

In the coming years in primary and secondary schools in Serbia will be
introduced a distance learning (e-learning),

The birthrate in Serbia rapidly decreasing and secondary school will be in a
position to fight for every student — better teaching materials, more students
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Donald Knuth has created a software suite for word processing which is called
TEX

TeX is designed specifically for the preparation of publications that contain
mathematical formulas.

TEX not only helped in publishing and writing publications, but also enabled
better communication among scientists and mathematicians.

Use of TEX was quite complicated and because of that Leslie Lamport
developed IATEX to simplified using of TEX.
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Software package IATEX for preparation teaching materials for mathematics

Donald Knuth has created a software suite for word processing which is called
TEX

TeX is designed specifically for the preparation of publications that contain
mathematical formulas.

TEX not only helped in publishing and writing publications, but also enabled
better communication among scientists and mathematicians.

Use of TEX was quite complicated and because of that Leslie Lamport
developed IATEX to simplified using of TEX.

IATEX is not WYSIWYG ("what you see is what you get") word processor.
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platform independent - can be used on Windows, Macs, Linux,
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Advantages of using BTEX:

o IATEX is far superior to other word processors when some text contains a
lot of equations,

it's free

platform independent - can be used on Windows, Macs, Linux,

high quality output - PDFs produced look elegant and professional,

performance - IATEX doesn’t crash like Word, for instance,

files are very small - IATEX file is just a text file
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Disadvantages of using IATEX:

@ it can be too difficult for beginners,
@ learning how to use it takes time,

o complicated workflow - there are several steps to write, generate and
produce a finished file.

But, once you learn IATEX, you will not even think about the MS Word!
Many books for learning IATEX can be downloaded for free from internet.

For instance, book in serbian language can be downloaded for free at
http://poincare.matf.bg.ac.rs/"janicic//books/latex2e.pdf
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HOW TO INSTALL IATEX?
To install TEX or IATEX you have to download from internet and run on your
computer software package MiKTeX.
MiKTeX is a typesetting system made for Microsoft Windows.
This package can be downloaded for free at www.miktex.org

MiKTeX provides the tools necessary to prepare documents using the TEX or
IATEX.
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HOW TO INSTALL IATEX?

To install TEX or IATEX you have to download from internet and run on your
computer software package MiKTeX.

MiKTeX is a typesetting system made for Microsoft Windows.
This package can be downloaded for free at www.miktex.org

MiKTeX provides the tools necessary to prepare documents using the TEX or
IATEX.

To use IATEX, you first must create a file using a plain text editor. There are
many text editors for Windows: WinEdt, TexMaker, BaKoMa TeX, ...
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2 WinEdt 6.0 - [C\Users\Rale\Documents\LaTex verzije\Predavanje Beograd\Predavan
5] File Edit Search Inset Document Project View Tools Macros Accessories TeX Options Window Help BB
0~ & | | la-le@a|la-|sr-8-=5-@-> -w-8|@-
Be|ev EG|laump|lamalt-s | [& 4 2@ A
Math | Greek | Symbols | International | Typeface | Functions(x) {3 < - R b AMS | AMS =<> | AMS NOT =<>
OO §NU @da&é&a ge e abe abe abe e o N B B
UVAORDWY aaaaa e abe Vabe Vabe f 2 2 C §F T

quasPM1.tex | ATA 2012 prezentadia,tex | Predavane.tex

[#]/[¢\ documentclass matnseric] {beaner) ~
documentclass [slidestop,mathse /palacinol
usepackage [bars] {beamerthemetree} & Beamer
usepackage {beamertheme shadow}

#\uscoutertheme(umbcfootline} \setfootline(\insertshortinstitute, \insertsorttitle \nfill slide \insertframenumber/\inserttotalframenumber}
setbeamertemplate{blocks) [rounded] [shadow=tzue]
setbeamertemplate{itens) [pall]

setbeamersize{text margin left=6mm, text margin right=Smm) $menjanje
usepackage{amsmath}

\usepackage{amsthm}

usepackage {amsfonts}

usepackage {amssymb}

usepackage{graphicx}

usepackage [T1] { fontenc}

usepackage [T2A] {fontenc}

usepackage [cp1251] { inputenc}

usepackage{eulervm}

\usepackage {mathrsfs}

usepackage {hyperref}

usepackage{cancel}

£\ setbeanerfont(structure) {fanily=\rmfanily, shap
setbeamerfont{structure }{family=\rmfamily, seTie:
% user defined commands

#\nevtheoren(teos) (6ad A)[section]

=\itshape)
bfseries}

newtheorem{teo} {Stav} [section] § [chapter]
newtheorem{defi}{Definition} [section] #[chapter]
\newtheorem{pri} (Example} [section] §[chapter]
newtheorem{lema} {Lema} [section] #{chapter]

2l 11 573 Wirap | Indent INS LINE Spel Tex e Win€dt.prj
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Software package IATEX for preparation teaching materials for mathematics

Beamer is a IATEX class for creating presentations that are held using a
projector, but it can also be used to create transparency slides.

Preparing presentations with Beamer is different from preparing them with
WYSIWYG programs like Microsoft PowerPoint, for instance.

You have to know IATEX in order to use Beamer! Then you can use your

knowledge of IATEX also when creating a presentation, not only when writing
publications.

Lecturer:

International Summer School on Visual Mathematics, July 13th—26th, 2014, Belgra



ATE About Beamer mproving
0®000000000000

Software package IATEX for preparation teaching materials for mathematics

In contrast, for instance, to Microsoft PowerPoint, there are some benefits of
using Beamer:
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Software package IATEX for preparation teaching materials for mathematics

In contrast, for instance, to Microsoft PowerPoint, there are some benefits of
using Beamer:

@ you only need a text editor and IATEX to create a slideshow

@ you only need a PDF reader to show it (they are nearly everywhere)
@ you generate slide navigation tools very simply

@ you deal with mathematical notation very easy

@ your presentation is in a light text file (+ media if present)
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A binary relation p in the set A is:
1. reflexive if it satisfied (Va € A) (a, a) € p,
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With Beamer it is possible to emphasize theorems, definitions, examples, etc...

Definition
A binary relation p in the set A is:
1. reflexive if it satisfied (Va € A) (a, a) € p,
2. symmetric If it satisfied (Vai, a, € A) (ai, az) € p = (ap, a;) € p,
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Software package IATEX for preparation teaching materials for mathematics

With Beamer it is possible to emphasize theorems, definitions, examples, etc...

Definition
A binary relation p in the set A is:
1. reflexive if it satisfied (Va € A) (a, a) € p,
2. symmetric If it satisfied (Vai, a, € A) (ai, az) € p = (anz, a;) € p,

3. antisymmetric if it satisfied
(Vai, a2 € A) (a1, a2) € pA(az,a1) € p= a1 = ap,
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With Beamer it is possible to emphasize theorems, definitions, examples, etc...

Definition
A binary relation p in the set A is:
reflexive if it satisfied (Va € A) (a, a) € p,
2. symmetric If it satisfied (Vai, a, € A) (ai, az) € p = (anz, a;) € p,
3. antisymmetric if it satisfied
(Vai, a2 € A) (a1, a2) € pA(az, a1) € p= a1 = ay,
4. transitive If it satisfied
(Vai, az, a3 € A) (a1, a2) € p/A\(az, a3) € p = (a1, a3) € p.
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In Beamer you can easily include some picture...
Y

Yy = arc cos r

e
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or create a table

Example
Whether the formula (p = q) /\ q = p Is tautology?
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. or create a table

Example

Whether the formula (p = q) /\ q = p Is tautology?
Solution. By using the truth-table

Pldlp=4q|p=dAq|(p=9Aqg=p
T T T T T
T 1| L 1 T
LT T T 1L
1L T 1 T

we obtain that above formula is not a tautology.
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In easy way you can present the n-th order determinant

aig aig> ... Qii ... Qin
asi Az ... Q¢ ... (Qon
i A2 ... Qi ... Qin '
anl1 An2 ... Qpi -.- QAQnn
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In easy way you can present the n-th order determinant

aig aig> ... Qii ... Qin
asi Az ... Q¢ ... (Qon
i A2 ... Qi ... Qin '
anl1 An2 ... Qpi -.- QAQnn

or Sarrus rule

apl a2 a1z | aix am
ap; Qpp Q23 | Qp1 Q22 = Q11022033 + Q12023031 + A13021 032 —
asp a3z aszz | asr as2

—as31022013 — A320a23011 — A3302104712.
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Also, you can present a system of linear equations involves m equations and
n variables:

apixy + appx2 + aizxs +...+ ajxy +...+ Qinxn = by,
arxi + axpx2 + axsxz +...+ A25%j +...+ doanxn = by,

a3z1X1 + az2X2 + a3zx3 + ...+ 43Xy +...+ A3nXn = bs,

Am1X1 + Qm2X2 + aGm3Xz + ...+ QmjXj + ... + QmnXn = b,
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Example

Determine the first derivation of next function

COos X 1+ cosx
f(x) = ———5—+In : :
2sin“x sinx
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Example

Determine the first derivation of next function

COos X 1+ cosx
f(x) = ———5—+In : :
2sin“x sinx

Solution.
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Conclusion

Software package IATEX for preparation teaching materials for mathematics

Example

Determine the first derivation of next function

COos X 1+ cosx
f(x) = ———5—+In - .
2sin“x sinx
Solution. ,
cosx \’ /14 cosx
f’(X) = Th 2. + |n — =
2sin“ x sinx
. f2sin3x74sinxcos2x+ 1 /14 cosx
B 4sin* x /1+cosx sinx
sin x

_Zsinx(sin2X+2coszx) I sinx 1 1+cosx>/_
4sin*x V1+cosx o [itcosx sin x -
sinx

_ sin®x + 2 cos? x sinx —sin® x — cos? x — cos X _

B 2sin3x +2(1+cosx) ’ sin x B

_ sin x 4 2 cos? x ied —(1+eosX)

B e 2(1+eosX)  sinfx

7sin2x+2c052x 1 7s'm2/x+2cos2x—s'rn2/xi,7_’coszxi 2

cos®x
2sin®x 2sinx 2sin®x 7sin® x

!/

sin3x
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Conclusion

Appendix

Software package IATEX for preparation teaching materials for mathematics

Example

3*dx 3% dx

V25 —9% | /25 —32x
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Software package IATEX for preparation teaching materials for mathematics

Example

We should solve the system of linear equations

X+ y-—- z
2x+ 3y + az =
x+ ay + 3z =

I\)_QJI—l
—
—
N—r'

where a is a real parameter.
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Software package IATEX for preparation teaching materials for mathematics

Example

We should solve the system of linear equations

x + y— z = 1,
2x+ 3y + az = 3, (1)
x+ ay + 3z = 2

where a is a real parameter.

Solution. We will apply Cramer’s rule. The determinant of the system D is

1 1 —1
D=2 3 a|=—a’—a+6=—(a—2)(a+3),
1 a 3
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and the determinants of variables x,y and z denote as Dy, Dy i D,
respectively, are:

1 1 -1
Dy=[3 3 al|l=—-a’?—a+6=—(a—2)(a+3),
2 3
1 1 -1 1 1 1
D, =2 a|=—a+2 D,=|2 3 3|=—a+2
1 2 3 1 a 2
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and the determinants of variables x,y and z denote as Dy, Dy i D,
respectively, are:

1 1 -1
Dy=[3 3 al|l=—-a’?—a+6=—(a—2)(a+3),
2 3
1 1 -1 1 1 1
Dy=|123 a|=—-a+2 D;=|2 3 3|=—-a+2
1 2 3 1 a 2

Discustion: We have next three cases. Firstly, if a # —3 and a # 2, we have
D =0, and system has unique solution:
. D, 1 D, 1
X=—= , = — = , 7= — = .
D YD Ta+3 D a+3
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In the case for a = —3, we have that Dy # 0, and initial system has no
solution.
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In the case for a = —3, we have that Dy # 0, and initial system has no
solution.

In last case, for a = 2, we have Dy = D = D, =0, and we can't apply the
Cramer's rule. Now, we will directly put the value a = 2, in the system (1).
Then we obtain:

x+ y-— z = 1,
2x+ 3y + 2z = 3, (2)
x4+ 2y + 3z = 2

For solving system (2) we will apply Kronecker-Capelli theorem.
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We have
1 1 —1 1] Vip(=2) 1 1 -1 1 B
AB=1]2 3 2|2 ~ 01 4 Q1 V23£ 1
1 2 3 2| Vis(=1) o1 41
11 -1 |1
VBE_” 01 41
00 010

From mentioned theorem we obtain rang(A) = rang(B) = 2 < 3, and initial

system has infinitely many solutions, where number 3 denotes the number of
variables in the system (2).
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This means that system (2) is equivalent to the next system:
x+ y— z = 1,
y + 4z = 1,

If we take the variable z to be free, than we can express variables x and y in
term of z:

x=5z, y=1—4z

In this case solution set for system (1) is (52,1 —4z,z), z € R.
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Each of us, in practice, met with the following situation: student often says
that in the beginning of schooling he/she liked math, but at some level of
schooling he/she lost a step with the math’s curriculum.
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Each of us, in practice, met with the following situation: student often says
that in the beginning of schooling he/she liked math, but at some level of
schooling he/she lost a step with the math’s curriculum.

The most common student’s reasons for this are:

@ math teacher did not like me,
@ math teacher was not a good lecturer,
@ | have not practiced enough math,

@ at one moment math’s curriculum has become too difficult for me.
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Each of us, in practice, met with the following situation: student often says
that in the beginning of schooling he/she liked math, but at some level of
schooling he/she lost a step with the math’s curriculum.

The most common student’s reasons for this are:

@ math teacher did not like me,
@ math teacher was not a good lecturer,
@ | have not practiced enough math,

@ at one moment math’s curriculum has become too difficult for me.

The consequence of this is that students are not motivated to continue to
learn math, because they no longer have enough knowledge for it.
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In this lecture | will try to give one proposition for overcoming this problem
using Beamer.
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In this lecture | will try to give one proposition for overcoming this problem
using Beamer.

When you creating lecture as a presentation, you might create some extra
slides which contain mathematical knowledge that could cause problem to the
student to follows the topic from the current lecture.
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In this lecture | will try to give one proposition for overcoming this problem
using Beamer.

When you creating lecture as a presentation, you might create some extra
slides which contain mathematical knowledge that could cause problem to the
student to follows the topic from the current lecture.

In Beamer you can place a hyperlink beside a mathematical notion or method
that you assume the student from the previous schooling does not know.
Clicking on the hyperlink, the student is transferred to the topic which he/she
does not know enough, to learn it first.
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In this lecture | will try to give one proposition for overcoming this problem
using Beamer.

When you creating lecture as a presentation, you might create some extra
slides which contain mathematical knowledge that could cause problem to the
student to follows the topic from the current lecture.

In Beamer you can place a hyperlink beside a mathematical notion or method
that you assume the student from the previous schooling does not know.
Clicking on the hyperlink, the student is transferred to the topic which he/she
does not know enough, to learn it first.

At the end of that topic, you may also place a hyperlink which returns
student to original place in the text.
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In this lecture | will try to give one proposition for overcoming this problem
using Beamer.

When you creating lecture as a presentation, you might create some extra
slides which contain mathematical knowledge that could cause problem to the
student to follows the topic from the current lecture.

In Beamer you can place a hyperlink beside a mathematical notion or method
that you assume the student from the previous schooling does not know.
Clicking on the hyperlink, the student is transferred to the topic which he/she
does not know enough, to learn it first.

At the end of that topic, you may also place a hyperlink which returns
student to original place in the text.

Now, | will give one example.
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The simplest kind of linear system involves two equations and two variables:
ajixi + agxe = by 3)

az1x1 + axnxz = by
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The simplest kind of linear system involves two equations and two variables:
ajixi + agxe = by 3)
azix1 + azox2 = b

If we solve system (3) with some of well-known methods, for example, with
Addition method (The method of opposite coefficients), we obtain that a
unique solution to the system (3) is given by

ax»b; —aippbs

X1 =
appaz2 — az10ai2 (4)

aiiby —az by

Xy =
aipaze —az10ai2

under condition ajjaz — azjay # 0.
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The simplest kind of linear system involves two equations and two variables:

aiixi + apx2 = by 3)
az1x1 + azpxz = b
If we solve system (3) with some of well-known methods, for example, with
Addition method (The method of opposite coefficients), we obtain that a
unique solution to the system (3) is given by

ax»b; —aippbs

appaz2 — az10ai2 (4)
aiiby —az by

Xy =
aipaze —az10ai2

under condition ajjaz — azjay # 0. )

The existence of a unigue solution given by (4) for system (3) is determined
by the condition ajjazy — azjaip # 0, which is called the second order
determinant.
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This way of creating teaching materials have several important advantages:

@ the main text is not overloaded with unnecessary information,

@ teaching materials are adapted to all students, according to their level of
mathematical knowledge,
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This way of creating teaching materials have several important advantages:

@ the main text is not overloaded with unnecessary information,

@ teaching materials are adapted to all students, according to their level of
mathematical knowledge,

@ students learn at a pace that suit them,

@ all the necessary mathematical knowledge are at the same location,
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This way of creating teaching materials have several important advantages:

@ the main text is not overloaded with unnecessary information,

@ teaching materials are adapted to all students, according to their level of
mathematical knowledge,

@ students learn at a pace that suit them,
@ all the necessary mathematical knowledge are at the same location,

@ more broadly, all math teachers from the same school can create
repository of mathematical knowledge, from which they can pick up
necessary teaching materials for creating some mathematical lecture.
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Using a modern multimedia learning materials, the deficiencies of traditional
teaching of mathematics can be overcome. Also, e-learning is based on them.
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Using a modern multimedia learning materials, the deficiencies of traditional
teaching of mathematics can be overcome. Also, e-learning is based on them.

Beamer is a IATEX class for creating presentations that are held using a
projector, but it can also be used to create transparency slides.
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teaching of mathematics can be overcome. Also, e-learning is based on them.

Beamer is a IATEX class for creating presentations that are held using a
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Using a modern multimedia learning materials, the deficiencies of traditional
teaching of mathematics can be overcome. Also, e-learning is based on them.

Beamer is a IATEX class for creating presentations that are held using a
projector, but it can also be used to create transparency slides.

It is especially useful for presentations with lots of mathematical formulas.

With all mentioned properties, Beamer can be used as learning aids in
teaching mathematics.
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Using a modern multimedia learning materials, the deficiencies of traditional
teaching of mathematics can be overcome. Also, e-learning is based on them.

Beamer is a IATEX class for creating presentations that are held using a
projector, but it can also be used to create transparency slides.

It is especially useful for presentations with lots of mathematical formulas.

With all mentioned properties, Beamer can be used as learning aids in
teaching mathematics.

In Beamer can be include multimedia content such as video clips, images,
voice and etc.
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Software package IATEX for preparation teaching materials for Math

Using a modern multimedia learning materials, the deficiencies of traditional
teaching of mathematics can be overcome. Also, e-learning is based on them.

Beamer is a IATEX class for creating presentations that are held using a
projector, but it can also be used to create transparency slides.

It is especially useful for presentations with lots of mathematical formulas.

With all mentioned properties, Beamer can be used as learning aids in
teaching mathematics.

In Beamer can be include multimedia content such as video clips, images,
voice and etc.

Beamer can be used either for making teaching materials for traditional
students and e-learning students.
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THANK YOU FOR ATTENTION!
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Metod suprotnih koeficijenata predstavlja jednu od elementarnih metoda za
reSavanje sistema linearnih jednacina. U slucaju sistema od dve linearne

jednacine, sa dve promenljive metoda se primenjuje jednostavno.
llustruva¢emo primerom.

Resiti slededi sistem metod suprotnih koeficijenata:
O2x + 5y = 204
(5)
9x — 3y =204

Iz datog sistema eliminisatemo promenljivu y tako sto ¢emo prvu jednacinu
pomnoziti sa 3, drugu sa 5:

2x+5y =204 /-3

Ox —3y=204 /-5
Dakle, cilj je da se ispred promenljive y naprave suprotni koeficijenti u

jednaCinama sistema. Tada dobijamo:
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6x + 15y = 612

45x — 15y = 1020
Sabirajuéi poslednje dve jednacine imamo 51x = 1632 tj. da je x = 32.
Vracajuéi ovu vrednost u neku od jednaéina pocetnog sistema (5), na primer
prvu imamo da je 64 + 5y = 204, tj. 5y = 140, tj. y = 28.
Posmatrajmo sada opsti oblik sistema od dve linearne jednacine sa dve

nepoznate:
aj1xy + appxp = by,

(6)
ar1X1 + azxs = bo.
Odredi¢emo njegova resenja metodom suprotnih koeficijenata. S ciljem da
eliminisemo promenljivu x5, uradi¢emo sledece:
apxg +apxp =by /- ax
axy +apxp =by /- (—ap)

Lecturer:

International Summer School on Visual Mathematics, July 13th—26th, 2014, Belgrade, Serbia



a11a22X1 + ajpaXx2 = axbi

—Q12021X1 — A12022X2 = —a12b2
Sabiranjem poslednje dve jednacine imamo
(a11a22 — aipaz1)x1 = azpb; — azby,

odnosno
azx»bi — appbs

apidge — d21012
Vraéajuéi dobijenu vrednost za x; u npr. prvu jednacinu pocetnog sistema
(6), mozemo da izraunamo promenljivu X:

axpby — appbs az»b; — apxbs
ay +ajzsxs = by, odnosno ajzxxs = bj—ayg
aii1dz2 — az10i2 aii1dz2 — az10ai2
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Sredjivanjem poslednje jednacine dobijamo:
aj1azby — apraipby —arjaxnb; + ajjapbs

1

a12X2 =

aridg2 — a21012
odnosno nakon potiranja prvog i treceg €lana iz brojioca i izvlagenja
zajednickog elementa aj, za preostale ¢lanove dobijamo

aiz(aiibs —az by)

A1o2X2 =
aii1dp2 — az1ai2

Dakle, nakon skradivanja sa a2, konagno je
ajibz —az; by

Xo = .
a11Qz2 — Az1012

Svakako, promenljive x; i xo je moguce odrediti pod pretpostavkom da je
ajiax; — azajp # 0 i tada kazemo da sistem (6) ima jedinstveno reSenje. U
suprotnom sistem ima ili beskonaéno mnogo resenja ili ih nema uopste.
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