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2, Department of Electrical and Electronics Engineering

Engineering Softwares
Chapter 1 - MATLAB Basics

These lecture notes contain copyrighted materials. Therefore, this lecture notes
are free to be used only by the students who take this course. It is subject to
permission to be given to third parties and to be reproduced by any method and
used elsewhere. Commercial use of this notes are prohibited. Otherwise, legal
action will be taken.

Publication of these course
presentation notes by others STOP
on any platform is subject to
permission. Remember,
Stealing is not sharing.

STEALING

IS NOT
SHARING

PLAGIARISM
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A\ matlab - Kisayol Ozellikleri X
Renkler Uyumluluk Guvenlik Ayrintilar Onceki Strimler
Genel Kisayol Secenekler Yazi Tipi Yerlesim

4 matlab - Kisayol

&

Hedef tir: Uygulama

Hedef yer: bin

Hedef: AProgram Files\MATLAB\R2018a\binimatlab.exe"

Baslama yeri: E:AMATLABU
Kisayol tusu: Yok
Calstir: 'Normal pencere v-:
Aciklama:
_ Dosya Konumunu Ag | Simge Degistir._ | Gelismis...
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HOME Search Documentat

| T -
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surf mesh

MATLAB LINE PLOTS
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Details
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Select a file
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PLOTS
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Writing codes with script editor

4\ MATLAB R2018a — O X
HOME oT1S £ Soarch Dnriimentatinn D
— — P

M Editor - Untitled
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Code: fOr loop

PUBLISH

.| Find Files

ui](}nmpare -
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MNAVIGATE EDIT

4\ MATLAB R2018a Lg Editor - J\O1_ALTAS\O01_COURSES\MATLABU\ES\example_01.m

"iReady
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Breakpoints :
v E Print w i~ o v 4 -
FILE : A . | BREAKPOINTS |
. example 01.m | + 2
L= clear
= =1 110z
3
Details ~4= [Hfor k=1:10
Workspace @5_ El_{k}=1]_—ﬂ{k}; fOr IOOp
Name = Value 6 — -end




Code: fOr loop and data generation

4\ MATLAB R2018a

HOME PLOTS
B example_01.m

2 E 9f T e o clear

New New New Open || Compare p 4 4

S i S A=1:1:10;
FILE

<EFHEHE » J: » O1_ALTAS » 01 CO

Current Folder
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Name =

EXAMPLES
H m_files
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B(k)=11-A(k) ;
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ﬁ example_04.m ~
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Q example_06.m v

example 01.m (Script) ~ B =
Workspace ®
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Name “ Value
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-
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E Print -

FILE

Name =«

EXAMPLES
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clear
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4— [for k=1:10

5 B(k)=11-A(k) ;
6— “end

7

8- L=size (RA):

= W=z, 1)

10 = M=L(:,2);

Tl C0=0:

12— [lfor i=1:M

1L C=CO+A (i) s
IEE co=cC;

5= —end

16— plot (A,B)
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19 vlabel ("Axis y')
20

NAVIGATE | EDIT  groatnointe Run  |Runand |< Advance  Runand
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s .
= =N
- | example_03.m +
FILE : )cl
e 1l ear
1£] & L
¢]$Eﬁ 2 A=1:1:10:
=
3 B 4\| Figures - Figure 1 - O X
Name « R i for k=1:10 File Edit View Insert Tools Debug Desktop Window Help ~ | & X
EXAMPLES 5 — B(k)=11-A(k): Nadde | RAKOUB® L- "BOBESFO

H m_files 6— -~end | | Figure1 |

ﬁ example 01.m 7 . " | _Exammple 03 o

example_02.m B plot (A,B) 3 S

'_ example 03.m g title ('Example 03') - 8 \~\

£] example 04.m 10~  xlabel('Variable A') o S~

;j e 11~  ylabel ('Variable B') g \ )

__] example 06.m 12 i .
axample_03.m (Script) 27 \\\'
Workspace i 2 ! Var.tablz 5 ° 10 .
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Current Folder

Mame =

EXAMPLES
E m_files
ﬂ example_01.m
) example_02.m
ﬂ example_03.m
ﬂ example_05.m
Q example_06.m

Code: While loop and ploting

y

example_04.m (Script)
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20

iz

0.9}

Clwhile t<=1 0.8}
y (k) =exp (-2*t) ; CI>?0.7-

tt (k)=t; 3067
t=tt(k}+0.1: §>0.5—
k=k+1; oal
~end 0.3}
0.2}

plot (tt, y) N

title('Example 04'})
xlabel ("Time (s3)")
ylabel { 'Magnitude y')
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Generating data without loops and ploting

- | example 05.m | + |
Current Folder 1- clear
S 2 t=0:0.001:1;
3 y=exp (-2*t);
& EK?TPLES . NEde | ARODLRL- 2 0E|m
m_files
f:] example_01.m 2 plos ik v) > ! Examele 04
) exampl o2 e title('Example 04')
ple_02.m _ S . ol
ﬂ example_03.m 7 xlabel ('Time (s)')
) example_04.m g =~ ylabel ('Magnitude y') 2086}
i example 05.m ? ‘ %M .
ﬁ example 06.m = \\‘\
ﬁ example_07.m 0.2} T
fﬂ roots.m
3 . . ‘ .
: 2 : j .
example_05.m (Script) A ¢ : O?I'ime (S[)JB 08 1
I e e =
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Current Folder

Name ~
EXAMPLES
= m_files

ﬂ example 01.m
ﬁ example_02.m
f:[ example_03.m
f:[ example 04.m
ﬂ example_05.m
" example_06.m
ﬂ example_07.m
ﬁ‘_\[ roots.m

Command Window

Comi

¥ >

FILE | NAVIGATE

example 06.m (Script)
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=

B0

>> example 06

x]l =
-2

X2 =
-3
A

Jx >>

| _example 06.m | il
i clear
2 Fax"2+bx+c=0
3 a=1;
4= b=5;
5 — c=6;
&
= x1=(-bt+sqgrt (b"2-4*a*c) )/ (2*a)
8 — x2=(-b-sqgrt (b*2-4*a*c)) / (2*a)
9
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" Working with functions

33 g SXTE $3K-T=0

E A=) . E ® > X2 =—ropta1l5.,.2,.~1)
| roots.m | + |

1 [l function X=roots(a,b,c) X1X2 =

2= xl={-btagri{b*2-4*a*g)) /(2%a);

3 — x2=(-b-sqrt (b*2-4*a*c)) / (2*a) ; 0.9207

4= SxXB[xl:x2] -1.5207

5

%3 5 N2 41 0XH+H25=0
; | P\ E2—vankts{l,1.0, 25)

X1X2 =

=5
=5

fx>> |
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Working with functions

Examples

>> % X2 +6X+9=0

>> % X72 +9X+20=0 >> X1X2=roots (1,6, 9)
> XlX2=roets{l;9,20])

X1X2 =
X1X2 =
-3
_4 _3
=5
: >> 5 X2 43X49=0
Jx >>

>> X1XZ2=roots(l,3,9)

X1X2 =

-1.5000 + 2.59811
-1.5000 - 2.59811
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EXAMPLE

Write a Matlab function to calculate equavalent value of
parallel connected resistances.

PS: Resistance values will be entered as avector as below

R=[R1 R2 R3 ........ Rn |

function RT = paralelnr(R)

% R: paralel badly diren¢ dederlerinden olupan vektor
% Bu vektorin sayysal olarak dnceden olupturulmasy
% gerekir

n=length(R);

RTOP1=0;

for iI=1:n

RTOP1=RTOP1+(1/R(i));
end
RT=1/RTOP1;
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EXAMPLE

Write a Matlab function to calculate equavalent value of
series connected resistances.

PS: Resistance values will be entered as avector as below
R=[R1 R2 R3 ........ Rn ]

Matrices

function RT = serinr(R)
% R: Seri badly diren¢ dederlerinden olupan vektor
% Bu vektorin sayysal olarak dnceden olupturulmasy
% gerekir
n=length(R);
RT1=0;
for iI=1:n
RT1=RT1+R();
end
RT=RT1;
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Conditional Statments

x=input('Enter x value ==>")
x1=4; x2=8; x3=12;

if x <=x1
A=5
elseif x<=x2
A=10
elseif x <= x3
A=20
else
A =100
end
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Conditional Statments

x1=4; x2=8; x3=12;
x=0; k=1;
while x <=20
if x <=x1
A(k)=5;
elseif x <= x2
A(k)=10; ’
else
A(K) =20;
end
xX(k)=x;
x=x+0.01;
k=k+1:
end .

plot(0,25,xx,A)
title('Example with conditional

statements’)
xlabel('x"); ylabel('A"); grid

Example with conditional statements
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% Inputs X, nand x1, x2 and x
clear; clc; clf
n=3; x1=-4; x2=-x1; X=x2-x1;
a=X/(n-1); b=(X/2)-a,
for m=1:n

XP(m)=x1+a*(m-1);
end
XPA=XP(1); XPB=XP(2); XPC=XP(3);
Al=(b*pi)/(2*a); A2=Al+(pi/2),
k=1:

function mu=sinusO1lm(a,A,t)
T=4%*a;
wl=(2*pi/T);
mu=abs(sin(wl1*t+A));

Conditional Statments

for x=x1:0.01:x2;
if X<XPA
SA(k)=0; SB(k)=0; SC(k)=0;
elseif x<XPB
SA(k)=sinusO1m(a,Al,x);
SB(k)=sinusO01m(a,A2,x);
SC(k)=0;
elseif x<XPC
SA(k)=0;
SB(k)=sinusO01m(a,A2,x);
SC(k)=sinusO1m(a,Al,x);
else
SA(k)=0; SB(k)=0; SC(k)=0;
end
X(k)=x; k=k+1,;
end
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Conditional Statments

plot(X,SA,X,SB,X,SC);
xlabel('Universe of X');
ylabel('Membership Degrees');

grid

www.altas.org

Membership Degrees

Universe of X
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Matrices and Arrays

Array Creation

To create an array with four elements in a single row, separate
the elements with either a comma (,) or a space.

a=[1234]
a=
1234

This type of array is a row vector.
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Matrices and Arrays

Array Creation

To create a matrix that has multiple rows, separate the rows with

semicolons.
b=10+a
a=[123;456;7 8 10] =
a= 11 12 13
1 2 3 14 15 16
4 5 6 17 18 20
7 8 10
Zz = zeros(4,1)
Another way to create a matrix is to é B
use a function, such as ones, zeros, or
0)
rand. For example, create a 5-by-1 0
column vector of zeros. 0
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Matrices

To transpose a matrix, use a single quote ('):

a= .,
1 2 3 c=a
4 5 6
7 8 10

Inverse of a matrix
d=inv(a)
d=

-0.6667 -1.3333 1.0000

-0.6667 3.6667 -2.0000
1.0000 -2.0000 1.0000

>>C

ans =

1 4 7

2 5 8

3 6 10
E= a*inv(a)

E =

1.0000 -0.0000 -0.0000
0.0000 1.0000 -0.0000
0.0000 -0.0000 1.0000

www.altas.org
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Command Window

>> example 07

9. B0
| example_07.m* [ | o I
= L= clear =
Current Folder s A-[2 5 6
Name « 3 1 2 3
EXAMPLES ! 8 2 2
B m_files > _ 2
g 6 B2=[ 2 5 6; 12 3; 0 4 2]; D =
ﬁ example_01.m >
#) example_02.m e® g1 2 3
_ﬂ example_03.m 9 30 1 -
ﬂ example_04.m 10 T 85 3 TIs o -
#) example 05.m 11—  C=A*B;
#) example 06.m 127 D=inv(a);
l;., shati= E=inv (B) :
| example 07.m _
Ej : 14 — F=inw{C): ¥ F
roots.m o 55 U
example 07.m (Script) A -1
2

www.altas.org

552 34 29
28 17 14
26 10 10

4.0000 -7.0000 =1 B00Y
1.0000 =2.0000 0
-2.0000 4.0000 6.5000

~0.1389 0.2500 0.0556
~0. 0556 -0.5000 0.2222

0.4167 0.2500 —=l. 1667
.4167 0.6944 0.2361
.1667 2,278 0.1944
=251 -4.0833 —0.7083
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Matrices and Arrays

EXAMPLE
Use matrix operations in Matlab and dbtain the loop currents in
circuit given below

I 4 Q S8 I
> AMWA— ANA—
I¢
il At
Prepare the formulas Sévl-“ I o Sl @ ___JIIOV
from figure
-86] [4+2 -2 |[L]
10 ¥ -2 8+2]||1 =0 E:[86;'1O]; >> E=[86; -10];
2 R=[6 _2;2 ]_()]; R=.[6 -2; 2 101:
867 [4+2 -2 L] I=inv(R)*E B
_—10}[—2 8+2H12_ - ==
13.1250
L] [4+2 -2 7' 86 15.0000 ~3.6250
L| | -2 8+2| |-10]| 20000 e,
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Line Plots
TO Create tWO-dImenSIonal Ilne pIOtS’ :;Fif:i:e 1\J’iew Insert Tools Desktop Windm; HelpD ) N
use the plot function. For example, plot 0a u_.\;,\_r@ | \, éf@@ @;zv\@h EICY =
the value of the sine function from O 1
to 21T
05+
X = 0:pi/100:2*pi; of
y = sin(x); sl
plot(x,y)
-10
4 Figure 1 K
Fle Edit View Insert Tools Desktop Window Help

You can label the axes and add a title. [Dcade v “ 9D e |H|U@|a@

Plot of the Sme Functlon

xlabel('x") 1
ylabel('sin(x)') /
title('Plot of the Sine Function') g o
grld 05}

0

sin(x)
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Line Plots - Examples

X = 0:pi/100:2*pi; & Figure 1 - 2 X

y = Sin(x); p|0t(x’y) File Edit View Insert Tools Desktop Window Help N
NEde AR 0DEL B[0E =D

hold on

y2 = cos(X); 1 =

plOt(X,yZ,':') cos

legend('sin’,'cos") 0.57

hold off

057

-1

0 1 2 3 4 5 6
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3-D Plots

Three-dimensional plots typically display a surface defined by a
function in two variables, z = f(x,y) .

To evaluate z, first create a set of (x,y) points over the domain of

the function using meshgrid. [&... - O %
File Edit View Insert Tools Desktop Window Help
[X,Y] = meshgrid(-2:.2:2); NEade AL RL- A 08 -@

Z = X * exp(-X.A2 - YA2):

surf(X,Y,2)
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Subplots

You can display multiple plots in different subregions of the same
window using the subplot function.

The first two inputs to subplot indicate the number of plots in each
row and column. The third input specifies which plot is active. For
example, create four plots in a 2-by-2 grid within a figure window.

t = 0:pi/10:2*pi;

[X,Y,Z] = cylinder(4*cos(t));
subplot(2,2,1); mesh(X); title("X");
subplot(2,2,2); mesh(Y); title("Y");
subplot(2,2,3); mesh(Z); title('Z");

subplot(2,2,4); mesh(X,Y,2); title('X,Y,Z");
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Subplots
TFigure1 — [l X
/ File Edit View Insert Tools Desktop Window Help N
t = 0:p1/10:2*pi; S 2 3 8 Moy aE 2. A =
o e avcosyy; | DS [ BNL0DRL (B 0E =D
X Y

subplot(2,2,1); mesh(X);
subplot(2,2,2); mesh(Y);
subplot(2,2,3); mesh(2);
subplot(2,2,4); mesh(X,Y,Z);

2.2.1 2,22

2,2,3 2,2,4
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NEXT
Simulink Basics
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