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Lecture One Basics of MATLAB

Lecture One
Basics of MATLAB

Introduction

MATLAB, short for MATrix LABoratory is a programming package
specifically designed for quick and easy scientific calculations. It has literally
hundreds of built-in functions for a wide variety of computations and many
toolboxes designed for specific research disciplines, including statistics,
optimization, solution of partial differential equations, data analysis. You need
a solid knowledge of basic MATLAB commands and several more advanced
features including two- and three-dimensional graphics, solution of algebraic
equations, solution of ordinary differential equations, calculations with

matrices and solutions of linear systems of equations.

Starting MATLAB
Start MATLAB by double-clicking on the MATLAB icon in the ﬂ

applications folder, or wherever it is. The MATLAB window

should come up on your screen. It looks like:

S ENE I 5exch Documentation

uter applications ¥ 2019-2020 » New Folder

Help

5 The Current Browser
Directory
;
D::E: aaaaa _ﬁ‘_ >> ‘ 6 «
Ha «'\o
é
W\
oW >
\\‘“ “\‘o
ac® o

This 1s the window in which you interact with MATLAB. The main window
on the right is called the command window. You can see the command prompt

in this window, which looks like >>. If this prompt is visible MATLAB is ready
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Lecture One Basics of MATLAB

for you to enter a command. In the figure, you can see that we typed in the
command a=5+2.

In the lower left corner you can view the workspace window. The Workspace
window will show you all variables that you are using in your current MATLAB
session. In this example, the workspace contains the variable 'a'. When you first
start up MATLAB, the workspace is empty.

To change the layout of the MATLAB window, select Home, then Layout. Four

different layout styles can be chosen.

Now, let's try a simple command. Next to the prompt in the Command Window

type b=3+4 and then press 'enter’ to activate this command. On the screen you
should see
b=

7
Notice how MATLAB carries out this command immediately, and gives you
the prompt >> for your next command. Here, a variable called 'b' is created by
MATLAB and assigned the value of 7. MATLAB stores the variable a in its
workspace until you exit MATLAB or tell MATLAB to delete the variable.

Current Folder ®
Mame >> a=5+2

N enter Cl:\ia Lozl 35 ™YY 3.)1:\5

7

>> b=3+4

= -
e '
i :
L3
b =
> T

workspace 4 4 )3 & fe>> |

Go to the Workspace window and check that the variable b is in your
workspace. You will see in this window that b is stored in 8 bytes, that it is a

double and that it has size 1x1.
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Lecture One Basics of MATLAB

Value

S>>

Useful Commands
e clc: to clean the command window
e Clear: to clean the workspace

e Close: to close any opened figure

Using MATLAB as a calculator

let's suppose you want to calculate the expression, 4 +2 * 3. You type it at the
prompt command (>>) as follows,
>> 442%*3
ans =

10
You will have noticed that if you do not specify an output variable, MATLAB
uses a default variable ans, short for answer, to store the results of the current
calculation. Note that the variable ans is created (or overwritten, if it is already
existed). To avoid this, you may assign a value to a variable or output argument
name. For example,
>>x=4+2 *3
X =
10
will result in x being given the value 4 + 2 * 3 = 10. This variable name can
always be used to refer to the results of the previous computations. Therefore,

computing 4x will result in.
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Lecture One Basics of MATLAB

>> 4*x
ans =
40

Table 1: Basic arithmetic operations

SYMBOL OPERATION EXAMPLE
+ Addition 243
— Subtraction 23
* Multiplication 2% 3
/ Division 2/3

Creating MATLAB variables

MATLAB variables are created with an assignment statement. The syntax of
variable as-assignment is
variable name = a value (or an expression)

For example,
>> X = expression
where expression is a combination of numerical values, mathematical
operators, variables, and function calls. On other words, expression can
involve:

e manual entry

¢ built-in functions

e user-defined functions

Overwriting variable

Once a variable has been created, it can be reassigned. In addition, if you do
not wish to see the intermediate results, you can suppress the numerical output
by putting a semicolon (;) at the end of the line. Then the sequence of

commands looks like this:

>>1t=75;
>>t=t+1
t=

6
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Error messages

If we enter an expression incorrectly, MATLAB will return an error message.
For example, in the following, we left out the multiplication sign, *, in the
following expression

>>x =10;

>> 5x

27?7 5x

|

Error: Unexpected MATLAB expression.

Controlling the hierarchy of operations or precedence

Now we will include parentheses. For example, 4 + 2 * 3 will become (4 + 2)
*3

>> (4+2)*3

ans =

18

and, from previous example

>> 442%*3

ans =

10

By adding parentheses, these two expressions give different results: 10 and 18.
The order in which MATLAB performs arithmetic operations is exactly that
taught in high school algebra courses. Exponentiations are done first, followed
by multiplications and divisions, and finally by additions and subtractions.
However, the standard order of precedence of arithmetic operations can be
changed by inserting parentheses. For example, the result of 4+2*3 is quite
different than the similar expression with parentheses (4+2)*3.

The results are 10 and 18 respectively.
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Lecture One Basics of MATLAB

For operators of equal precedence, evaluation is from left to right. Now,

consider another example:

In MATLAB, it becomes , ! — + i X 9
2 4+ 32 D 7

>> 1/(2+372)+4/5%6/7

ans =

0.7766

or, if parentheses are missing,

>> 1/2+3/"2+4/5%6/7

ans =
10.1857
Practice: find the output of the following equations
10
1. Yy = 4 — m
X 5
2. x = 10,Z = E + Z
3 n=2,m=4,t=x2+m*§
ZZ_nZ
4. S~
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Mathematical Functions

Lecture Two

Mathematical functions 4xab 1 J) sall))

There is a long list of mathematical functions that are built into MATLAB.

These functions are called built-ins. Examples of these functions are:

sqrt(x) square root round(x) Round to nearest integer
@Al Zana 220 @ BY il
abs(x) absolute value ceil(x) Round toward +oo
4allaall Aol A pall AlgiBUI olaily oy S
sign(x) signum function floor(x) Round toward -co
dell 3 L3 Al AU oy oy
real(x) Real part of number loglO(x) common logarithm
SaEall ¢ 3all Sl 5 e 5l
imag(x) | imaginary part of number cos(x) Cosine
Sl ¢ 3l Al ) A1
mod(x,y) | Remainder after division sin(x) Sine
dandll il Caall A
exp(x) exponential
Examples:
>> A=5.1; >> A=-5.1; >> X=2.3-5.8i;
>> floor(A) >> sign(A) >> real(X)
ans = ans = ans =
5 -1 2.3000
>> ceil(A) >> exp(A) >> imag(X)
ans = ans = ans =
6 0.0061 -5.8000
>> round(A)
ans =
5
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Lecture Two Mathematical Functions

>> A=4; >> A=-5.1; >> mod(10,3)
>> sqrt(A) >> abs(A) ans =
ans = ans = |

2 5.1000

Entering multiple statements per line

It is possible to enter multiple statements per line. Use commas (,) or
semicolons (;) to enter more than one statement at once.
Aa giiall 33 ) () 500 Aoty ellh o) i an Sl (e SS) JLaal L) ransy
)
>> a=T; b=cos(a), c=sin(a)
b=
0.7539
c=
0.6570
>> (C=7.7782-4.9497i, r=real(C),i=imag(C)
C=
7.7782 - 4.94971
r=
7.7782
i=
-4.9497
How to compute the value of y = exp™® * sin(x) + 10\/§ fora=5,x=2,
andy=8
>>a=5;x=2;y=8;
>>y = exp(-a)*sin(x)+10*sqrt(y)
y=
28.2904
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Homework 1: Find the output of the following MATLAB code:
>>sqrt(60);

>>mod(100,5);

>>abs(-10);

>>floor(-20.6);

>>ceil(-20.6)

>>round(-20.6)

Matrices (<& shaal))

What are Matrices?

There are two type of matrices (1 dimension, 2 dimension) matrices
How to write Matrices in MATLAB

+* 1 dimension

A=[nl n2 n3]; Or A=[nl ,n2 ,n3];

Ex:
>> A=[12 3]
A=

1 2 3

+* 2 dimension

B=[nl n2 n3;n4 n5 n6];

Ex1:
>>B=[123:456] A Op Jeadll Gy I3V Gl jualic LUK 25 o
B 4dlue ) Comma () FRIAL &a s Ll J oY) caall
B= Space
1 2 3 SA caall g Jo¥ caall palic u duadll Ay @
A5 6 Lzl 5l Semicolon (;) 4 stiall Abaldll auza s
Enter zts e

3aacY) 2ie x b giiall e =48 fiadll sas @
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Ex2:
>>B=[123:456;789]
B =

I 2 3

4 5 6

7 8 9
Ex3:
>>(C=[1,2
3,4]
C=

1 2

3 4

Arithmetic operation on matrices

% Addition (+)

A 2 13 2 21 A+B 4 3 4
= —— + —
322 7 90 10 14 2
2x3 s 23
>>A=[213;352];
>>B=[221;790];
>> A+B O gohls gaadl Ales by (s
48 gaall & Cighal) 3o (68
ans = 2 cighaall daad gl A Y
(2 BaasY) e g (Al 4b ghaal)
v Baes) 23 (g gbews N oY) 48 ghuaall
10 14 2 CusSs I UBa A0 28 gheaal)
Uad. gl
>> C=A+B
4 3 4
10 14 2
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¢ Subtraction (-)
2 13 2 21 o -1 2

A= 3 5 3 B= 7 990 A-B=|4 4 2
2x3 2x3 2x3

>>A=[213:;352];
>>B=[221;790];

>> A-B 2e G o) qudll Ales B ulud) Jpdll
e g gy AV 43 giiaal) gﬁ daasy)
ans = oaSally gl Al 4 ghuaal) B G ghal)
0 -1 2
-4 4 2

“ Multiplication (*)

2 1 3 2 21
A==3 5 9 B=7 90 A*B= Error
2x3 2x3
(2*2)+(3*3) (2*1)+(3*5) (2*3)+(3*2)
A_.z 13 B_-Z B*A= (7%¥2)+(9*3) (7*1)+(9*5) (7*3)+(9*2)
73 5 2 T 3 B
23 7 9 (0%2)+(1%3)  (0*1)+(1*5) (0*3)+(1*2)
0 1 3x2 3x3

(2*2)+(1*7)+(3*0) (2*3)+(1*9)+(3*1)

A*B=
(3*2)+(5*7)+(2*0) (3*3)+(5*9) +(2*1)

>>A=[213;352]
A:

Aymen J. Ahduleah 1
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Lecture Two Mathematical Functions
>>B=[23;79;01]
B =
2 3
7 9
0 1
>> A*B
ans =
11 18
41 56
>>B*A
ans =
13 17 12

41 52 39
3 5 2

Homework

If A 3x 3 matrices [10 20 30; 1 2 3; 10 20 30], B 2x2 matrices [1 2 3; 11
12 13], find the following: A+B, A-B, A*B, and B*A.

Aymen J,- Aduleah 12
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Lecture Three

Vectors (<lgaial))

Is one-dimension matrices either one row or one column.

Creating Vectors: You can create vector in many ways:

You can create a vector by entering each element directly:
1. Vector name=[value; value; value]

>>A=[123456789]

A=
Row vector
1 2 3 4 5 6 7 8 9
>> B=[1;2;3;4;5;6;7;8;9;]
B:
1
2
3
Column vector
4
5
6
7
8
9
Ex:

X=[12345678910]
123 456 7 89 10

Aymen J. Ahduleah
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Lecture Three Vectors

2. Vector name=[Firstyawe : Finalvaue]

Ex:
Y=[16:20]
16 17 18 19 20

3. Vector _name=[Firstyaie :increments: Finalyaiue]
Ex:
7Z=[1:2:10]

1 3579

4. Vector name=[Finalvaw. :Decrement: Firstyaiue]
Ex:
T=[10:-2:1]

10 8 6 4 2

5. linspace

Used to create vector, it creates increased randomized system. Take the
following form,
linspace(minimumuumber, MaXimuMnumber, NUMberof points in between)

A=linspace(3,20,6)
330 late Gl
F= maxnum - minpum

A= I=F/(Point-1)

3.0000 6.4000 9.8000 13.2000 16.6000 20.0000

Examples: Write the MATLAB code for creating the following vectors:
e [101 103 105107 109 111]
e [201816141210]
e [1020 3040 50]
e [130131 132133134 135136137138 139 140]
e [10075 50 25]

Aymen J. Ahduleah 14
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Lecture Three Vectors

Using linspace create the following vectors
e Vector start with 1 and end with 15 and have 5 points

e Vector start with 15 and end with 100 and have 60 points

Operations on Vectors

No Name of Operators
1. Convert Row vector to Column vector
Py Length of vector
3. Add element
4. Replace element
S. Delete element
6. Call elements
7. Max element
8. Min element
9. Multiplication of elements
10. | Summation of elements

1. Convert Row Vector to Column vector or vice versa () 8 daiall Sy gas
(uSad) g} (g2 gand) Andiall

>>A=[12345678]
>> A
ans =

O I O W»n BN~ W N

Aymen J. Abduleah 15
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Lecture Three

Vectors

. Length of vector (43iall 2 jaliall 23e gl Jshl))

>>7=[10347
7 =

10 3 4
>> length(Z)
ans =

9

9104 11]

7 9 1 0 4 11

. Add element (433l 4lgs B aic ddlal)

[~

>> 7,(10)=120
Z:

10 3 4
>> 7,(13)=55
Z:

10 3 4

7 9 1 0 4 11 120

7 9 1 0 4 11 120 0 0 55

A aY) alasiuly Lie il (S Alubudia ) e 5 ke daiall a 055 ) (Sar @

>> C=[1:5]
C:
1 2 3

4 5

ouls &dsall e paad ogd () 0ol 8Y) 028 Lol dniall (5 sina e i [] el 8V 028 e

Al
S ¥ i€ Al w8 ge 5 ) Allusia o8 5 AiLal Lyl Sl e

>> C(6:10)=[10:14]

C=
1 2 3

4 5 10 11 12 13 14

Aymen J. Ahduleah 16
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Lecture Three Vectors

. Replace element (< J)ia)
>> C(2)=100;
C=
1 100 3 4 5 10 11 12 13 14
by i (e (2) phdiul e Agaiall (& jeaial) a s 2025 el Jlainll dlee o
100 205kl &8 sall 8 4nal)
1 AUS Al 5 adsall Aylay a3yl e Aliie jualic de sane Jlaiul (Say e
>> C(2:5)=[00 0 0]
C=
1 0 0 0 0 10 11 12 13 14
>> length(C)
ans =
10
. Delete element(sais i)
2N [] A8 8 ul 08 pudag 2l (a9 peaaind) @8 ga yaad g als (o) Chdal
s ¥ S 12 (A A i) @8 gal) Aad Ladad
>> C(8)=[]
C=
1 0 0 0 O 10 11 13 14
>> length(C)
ans =
9
YY) S Alliie pualic de gane idal o
>> C(1:4)=])
C=
0 10 11 13 14
>> length(C)
ans =

5
Aymen J. Abduleah 17
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Lecture Three Vectors

. Call elements(rais sleliu))

;‘;JL"\S\ R (i | CE}A\
>>C(3)
ans =

11
Y e iSh Alulidia aB) 9o aid Ad jal

>> C(2:4)
ans =
10 11 13
. Max element(:S¥) saizdl gl )
Agatiall (& V) peaiall slad¥ max() oY) padieg
>C=0 10 11
13 14
>> max(C)
ans =
14
. Min element( ) jpaisdl dayl)
dgaiall 8 ra¥) paiall da¥ min() ¥ padiey
>> min(C)
ans =
0
. Multiplication of elements(<biad) ¢ a2 Jala)
prod() Sl padins A8 shadll jualic @ pa Juala Ay
>> A=[123 4]
A=
I 2 3 4
>> B=prod(A)
B =
24

Aymen J. Ahdulean
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Lecture Three Vectors

10.Summation of elements (alisdl paa Juala)
dgaiall jualic paa Juals alag¥ adaidy sum() JlY) o
>>7Z=sum(A)
7 =
10

Homework: If you have the following vector V=[15 30 55 78 9

44 100]; Find the following:
1. The length of vector
. Add [10 20 30], on the positions 9 10 11.

Replace the elements from position 4 to position 6 with [1 2 3],

. Show the value of second position

2

3

4. Delete the maximum and minimum element.

5

6. Find the summation and production of elements.
7

. Find the sqrt of each element in the vector

Aymen J. Abduleah
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Lecture Four

Operations on the Matrices

No. Subject £ 3 9al)

1 Matrices size 48 suaal) aaa
2 Add elements pais A8l
3 Replace element sais Jladiu)
4 Delete 1 row or 1 column 948 g Cha Cida
5 Call element rais gl
6 Call many element ralic As gana glA
7 Find max and min element ) g Sy padadl alag)
8 Find summation of elements yalial) raa Juala dlayl
9 Find multiplication of elements raliad) Gl Juala Al
10 | Find Diagonal of Matrix 4 ghiaal) (B s 1) hEl) S
11 | Magic matrix a ) 48 ghiaall
12 | Zero matrix JiaY 48 giiaa
13 | One matrix <laal o) 43 shiaa
14 | rand matrix di) gl 48 glaal)
1  Matrices size 48 siaal) ana

To find the size of matrix, we use the code: size(matrix_name).
To know the number of rows only: size(matrix_name,1)

To know the number of columns only: size(matrix_name,2)

Aymen J. Abduleah 20
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Lecture Four

Operations on the Matrices

Example:

>> A=[349;24 5]
A =

3 4 9

2 4 5
>> size(A)
ans =

2 3
>> size(A,1)
ans =

2
>> size(A,2)
ans =

3

>>B=[421;467;12 4]
B:

4 2 1

4 6 7

1 2 4
>> size(B)
ans =

3 3

>> size(B,1)
ans =

3
>> size(B,2)
ans =

3

2 Add elements

paic 4|

For adding new one element to matrix, we must write the following statement:

matrix_name(roWnumber,COlUMMNpumber)=value

Example:

>> A=[349;24 5]
A:

3 4 9

2 4 5
>> A(1,4)=20
A:

3 4 9 20

2 4 5 0

>>B=[421;467;124]
B:

=
[

Aymen J. Abduleah
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Lecture Four

Operations on the Matrices

For adding new more elements to matrix:

Example: suppose we want to add 100,200,300 to the fourth row and first,

second, and third column:

>>C=[123;456;789]
C =
1 2 3
4 5 6
7 8 9
>> C(4,1:3)=[100 200 300]
C=

>>7~=[10,20,30;11 12 13]
7=

10 20 30

11 12 13

>> 7/(4,1:3)=[1 2 3]

7 =
1 2 3 10 20 30
4 5 6 1 12 13
7 8 9 0 0 0
100 200 300 1 2 3
3 Replace element paic Jladul

For replacing one or more elements, we can use the following statement:

matrix_name(roWnumber,COlUMNyumber)=value

Example:
C= C=
1 2 3 1 2 3
4 5 6 4 5 0
7 8 9 7 8 9
100 200 300 100 200 300
>> C(2,3)=0 >> C(1:2,1:3)=0
C= C=
1 2 3 0 0 0
4 5 0 0 0 0
7 8 9 7 8 9
100 200 300 100 200 300

Aymen J. Ahduleah
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Lecture Four

4 Delete 1 row or 1 column

Operations on the Matrices

J9as gl Lia Lida

We cannot delete one element in the matrix, instead, we can delete complete

row or complete column as follow:

Example:

% for delete row

>>F=[321;654;987]

F =
32 1
6 5 4
9 8 7
>>F(1,:)=]]
F=
6 5 4
9 8 7

% for delete column
>>F=[321;654;987]
F —

3.2 1
6 5 4
9 8 7
>>F(:,2)=]]
F=

301

6 4
9 7

5 Call element

To call one element in matrix: Matrix_name(rowuumber,COlUMNuumber)

rais g\

Example:
>>F=[321:;654;987] >>F(3,2)
F= ans =
3 2 1 8
6 5 4 >>F(2,2)
9 8 7 ans =
>>F(2,3) 5
ans =
4

Aymen J. Ahduleah
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Lecture Four

Operations on the Matrices

6 Call many element

palie ds gana sl

To call many elements in matrix we must write the follow:

Example:
>>B=[1378;26511;12 14 1513] >> B(1,end)
B= ans =
1 3 7 8 8
2 6 5 11 >> B(2,end)
12 14 15 13 ans =
>>B(2,1:4) 11
ans = >> B(end,1)
2 6 5 11 ans =
>>B(3,2:4) 12
ans = >> B(end)
14 15 13 ans =
13
7 Find maximum and minimum element Aealy pSY) palad) A

To find the maximum or minimum number in matrix, the MATLAB

program find the maximum or minimum number in each column by using the

following function max(matrix_name), min(matrix_name). We need to

apply the max or min function twice.

Example:

>>F=[115211;23145;31157;149 10]

F =
1 15 2 11
23 1 4 5
3 1 158 7
1 4 9 10

>> N=min(F)
N =

I 1 2 5
>> b=min(N)
b=

1

Aymen J. Abduleah
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Lecture Four Operations on the Matrices

>> M=max(F) >> min(F(1,:))
M= ans =
23 15 15 11 1
>> c=max(M) >> max(F(3,:))
c= ans =
23 15
8 Find summation of elements paliall paa Juala )

The MATLAB program find the summation of each column in isolation by
using sum(matrix_name) and put the result in vector. Therefore to find the

summation of all elements we need to apply sum() function twice.

Example:
>>F >> s3=sum(F(1,:))
F= s3 =
1 15 2 11 29
23 1 4 5 >> §3=sum(F(3,:))
3 1 15 7 s3 =
1 4 9 10 26
>> s1=sum(F) >> §3=sum(F(:,2))
sl = s3 =
28 21 30 33 21
>> s2=sum(s1)
s2 =
112
9 Find multiplication of elements raliad) G Juala Al

The MATLAB program find the multiplication of each column in isolation by
using prod(matrix_name) and put the result in vector. Therefore to find the

multiplication of all elements we need to apply prod() function twice.

Aymen J. Abduleah 25
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Lecture Four

Example:

Operations on the Matrices

G=
1 2 3
4 5 6
7 8 9
>> f1=
fl =

28 80 162
>> f1=prod(f1)
fl =

362880

prod(G)

>>G=[123;456;789]

>> f3=prod(G(1,:))
3 =
6

>> f4=prod(G(3,:))
f4 =

504
>> f5=prod(G(:,2))
5=

80

10  Find Diagonal of Matrix

The bellow figure shows the diagonal of matrix, to find it

48 ghiaal) (B (puusi 1) Sl s

1 (15| 2 |11
using MATLAB, we use the diag(matrix name) 23| 1 | 4 | 5
function as follow: 3| 1]15]7
114|910
Example:
>>F=[115211;23145;31157;14910] | >> d=sum(diag(F))
F= d=
1 15 2 11 27
23 1 4 5 >> d2=prod(diag(F))
3 1 15 7 d2 =
1 4 9 10 150
>> diag(F)
ans =
1
1
15
10
Aymen J. Ahdulean 26
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Lecture Four Operations on the Matrices

11  Magic matrix dg aud) 43 ghuaall
Is square matrix (number of row=number of column), it contain random

numbers MATLAB create magic matrix by using magic(N) function.

Example:
>> A=magic(3) >> B=magic(5)
A= B=
8 1 6 17 24 1 8 15
3 5 7 23 5 7 14 16
4 9 2 4 6 13 20 22
10 12 19 21 3
1 18 25 2 9
12  zeros matrix DY) 48 giiaq

In order to create matriz with zeros element, we can use this function
zeros(m,n) that creates an mxn matrix whose elements are equal to zero, m is

the number of row, and n is the number of column.

Example
>> zeros(3.,4) >> 7=zeros(3,2)
ans = Z=
0 0 0 O 0 O
0O 0 0 O 0 O
0O 0 0 O 0 O
13  ones matrix iaal ol 48 giuaa

To creates an mxn matrix whose elements are equal to one, we can use

ones(m,n) function.
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Lecture Four

Example

Operations on the Matrices

>> ones(2,3)

>>y=ones(3,3)

ans = y=
I 1 1 I 1 1
I 1 1 I 1 1
I 1 1

14 random matrix 4 gal) 48 glaal)

rand(m,n) creates an mxn matrix whose elements are all random number

between 0 and 1

Example:
>>rand(2,4) >> x=rand(2,2)
ans = X =

0.8147 0.9134 0.2785 0.9649
0.9058 0.6324 0.5469 0.1576

0.9572 0.1419
0.4854 04218

Homework

1. Create 3*2 zeros matrix, called A, and replace the position (2,2) with 5.
2. fT=[3215654;9 8 7], write the MATLAB codes for the following,

with writing the result of operations.

o (summation of T)-(production of T)

o (Center of T)*(second position of first row)

o (Main diagonal elements)*maximum element in T

o Delete the second row.

3. Create X matrix with size 4 x 3, first and second rows have zeros

numbers, while third and fourth rows are ones numbers.

4. If possible, Contact X and T matrix.

5. Create random matrix and find the maximum and minimum number of

their diagonal
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Lecture Five M-Files

Lecture Five

M-Files
How to open file in MATLAB?

1. Go to Home--New Script as follow

Current Fi

0409
1033

am-ef

Name

AdvancedInst..
af-ZA

AppLocker

2. Write your MATLAB command in the Script and press on the Run tool

P

L [ & 8 (@ 7] search Documentatic

= New Variable w Analyze Code Preferences
@ ELE' (| L] Find Files. &. E o L L @ @ a
- [} Open Variable v {7 Runand Time (] SetPath
New  New Open |_|Compare Impot  Save Favorites Simulink  Layout
Script v - Data Workspace @ Clear Workspace v - /4 Clear Commands v - W Parallel v
FILE ‘ VARIABLE ‘ CODE ‘ SIMULINK ‘ ENVIRONMENT

» C: » Windows » System32 »

det Command Window

t

PLOTS

PUBLISH

4 9e (2) ¥ search Documentation

T =] Find Files . Insert = v x
w2 e £ B&n LB B s &
|LJCompare v GfGoTo v Comment % g
New Open Save = Breakpoints ~ Run  Runand |4 Advance  Runand
v v v Pt v \{Find ¥ indent [=| wg |2 v v Advance Time.

- | e e o 1 z
<« EHA » C: » Windows » System32 » |2
Current Folder ®

Name 1 X=[1 2 3; 4 5 6] = -
0409 o N Untitled*
@ 1 1033 2 size (X) +
B Advancedinst.
af-ZA
2] am-et
AppLocker
B appraiser
B ar
@ arSA
as-IN
azlatn-A7 ¥
Details ~
Workspace ® Command Window ®
Name - value| o >>
< >
- script In2 Col 8

3. After run, MATLAB requires save your file in your favorite location

9 @ [ Find Files

PLOTS

PUBLISH

VIEW
$o et (5 fi [ ~
B ints

|L) Compare v ) GoTo v Comment % gz 7J

S ] search Documentation
[2 @ [2] Run Section @

B -

* Open Save Run Run and Advance Run and
- v E Print v
FE 1
PEE > C > Windows » § & v < New.. > 0plal Goyleall GS.. > v U Search 0 dsalall wolzall 4SO
ant Folder ® A Editor - Unti .
Name 1 xq Orgenize New folder E- @ o
-~ " Untitl
o -2 sj  ¥Downloads A Name Date modified A Untit j
1033 N
Advancedinst. d Music 2018-2019 10/8/2019 11:03 PM
af-ZA = Pictures Abeer Dawood 11/25/2019 2:27 AM
am-et B Videos First class 11/15/2018 6:50 PM
Applocker )
appraiser . Windows (C) fourth class- almaarf 11/30/2019 8:21 PM
o  LENOVO (D) second class-almaarf 11/25/2019 9:30 AM
- icgy Oyl 9/28/2019 6:
ar-SA — New Volume (F) Licgg Slylatul 9/28/2019 6:44 PM
as-IN SlylaT 11/27/2019 4:04 PM
az-latn-A7. v ~ New Volume (G)) N "
lan— Sl piled 10/8/2019 11:03 PM
5 x
: & Network ) Untitled.m 11/24/2019217PM v
<space ® | Command Win ¥ N
e value| fX >> !
¥ File name: | abeeqm o
Save as type: | MATLAB Code files (*.m) v
A Hide Folders Cancel
>
[scriot In2 Col

4. The program will be run and the result will be save in the workspace

Aymen J. Ahdulean

29


Aymen
Textbox
Aymen J. Abduleah


Lecture Five M-Files

{Dividing and combining the matrix}

If you have X matrix with 3x6 size, Divide it into two matrixes Y and Z with

equal size

13 520 9
X=013 952 8
46 10123

‘ Sl 3 gardl (A Jg¥) 3 ganll (e

>>Y=X(1:3,1:3)

{

CEN Caall I JsY) Caall (g

13 5
Y=0 13 9
46 1
>>7=X(1:3,4:6)

20 9
Z= 5 2 8
0 12 3
Exercise: Divide the following matrix W into four matrixes m, n, f and t with

4x3 size

—
N W N W Wl N

W N W B~ DN

N DN W N N

W W N /=] W O N N
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Lecture Five

Combine G and H matrices in one matrix R.

10|20
G=130140
50| 60
>>R=|G H]
R:
Or
>>R=|G;H]
Or
>>R=|G H]'

Aymen J. Abduleah
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Lecture Five M-Files

elements, C has random elements, and D has magic elements. Combine its in
one big matrix called S as follow.

S=|A|B

C|D
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Lecture Six 2D Plotting

Lecture Six
2D Plotting

2D Plot is the relation between two Variables:
1. Independent Variable: Values entered by user don't have any relation
with anyone.
2. Dependent Variable: Values can be found by applying the relation with
Independent Variable

plot(Independent Variable, Dependent Variable)
EX:

cle [N |

File Edit View Insert Tools Desktop Window Help
Ndde R ARAOUDL L- 8 0E ad
clear

X=1:10 80
Y=X2 :

plot(X,Y) ’

20

0

X =

1 2 3 4 5 6 7 8 9 10
Y =

1 4 9 16 25 36 49 64 81 100

clc

File Edit View Insert Tools Desktop Window Help
DEdse b AROVRL-2 0B ad
clear 1

X=1:10
Y=sin(X)
plot(X,Y)
X =
12345678910
Y =
0.8415 0.9093 0.1411 -0.7568 -0.9589 -

0.2794 0.6570 0.9894 0.4121
-0.5440

0.5

0

-0.5
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Lecture Six

2D Plotting

cle

clear
X=0:0.1:10
Y=sin(X)
plot(X,Y)

in 150 o PV IS 3855 38 i) al Jaad

iy ydial) il

Plot Proprieties

plot(Independent Variable, Dependent Variable, 'the property')

No. | Subject Color MATLB commend
1 b Blue plot(X,Y,'b")
2 g Green plot(X,Y,'g"
3 r Red plot(X,Y,'r")
4 m Magenta | plot(X,Y,'m')
5 k black plot(X,Y,'k")
6 + plus plot(X,Y,'+")
7 * Star plot(X,Y,"™")
8 s square plot(X,Y,'s")
9 r* red&star | plot(X,Y,'r*")
10 grid
11 Hold on hold off
12 figure
13 subplot
14 xlable & ylable
15 Legend
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Lecture Six 2D Plotting

1 1 -
7N
08 0.8 /
06l | \ / \ 0.6
o4t/ / oaf |
ool / 02|/ \
of ®
02 \
-02
04 4
04 \
-06
06
‘ / 08 \ /
08 / ./
\ - =
q . 0 2 4 ] 8 10
[ 2 4 6 8 10

plot(X,Y,'r") plot(X,Y,'d")

0.8 4 08t
06 1 e
04 94
0.2f
0.2
o1
0
a2l
0.2
04
04
-06
06
-08
08
=
» 0 2 a4 6 8 10
0 2 4 6 8 10

plOt(X,Y,’g') plot(X,Y,'rn')

1 —pHgT e 1 ) T P
;s £ F % P
0.8 I + + t 08~ * ¥ ¥ *
+ + - + * * * ¥
+ + * * ¥ *
06| ; £ 06F 4 i * "
+ ! + * +. * *
04} + ‘+ + I 0.4 % ’ # +
+ * " >
+ 4
+ . L ¥ *
0.2 t B2 % ~
, +
o t I + 0% L -
+ } + N * *
n -0.2
02 N 0 * *
0.4 ! + -04 Y ; 4
t } i * k
+ b 06 - + ¥
0.6 + * ¥
+ ¥ 08l (A +
+ ¥
0.8 + iy "ﬁ_ rad
i - ’
A o 0 2 4 6 8 10
0 2 4 6 8 10
11~ k!
o lot(X,Y,'b
plot(X,Y,'b+) plot(X,Y,
M b
1 o ool 1 0 I+‘H»
e % i -
Fd * & * 0.8 ha T+ u
0.8 * * * * - A . N Y
* * * * ! !
* * * + +
06f & * g ‘ 08l | ‘ -
* * * * ' + +
041 * * * 04 +
* | +
* * * + +
0.2 % * * U g + + }
Tl * * * 0 + +
04 * * * + N |
* * * + i t
* 02
0.2 . * * + + +
; ¥ * 04 +
04 * * * - + B
- * * A o8 +
* * 2k * i
06 * * +
4; ; 08 t
08 Yoo -
*, 7 1 e
1 W 0 2 4 6 ) 10
0 2 4 6 8 10

plot(X,Y,'r*") plot(X,Y,'m+")

Plot more than one plot in the same figure, hold on, and hold off used for that

purpose. It placed before the plot commend.
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Lecture Six

2D Plotting

)y JSE JA AL (e ST as ) @

Ex:
cle - .
N N A
clear 08F 4 + / ' f %
/
ot os| A AR W
X_0.0.I.IO + \\ + / + \\ —+
. 04F + o / + +
= ! + 1 +
Y=sin(X) ok 4 / L L
_ - \ * ! + L +
Z=cos(X) o \ + , . \ .
\\ + ﬂﬂ + \‘ +
L ! + ! + ! +
-0.2
hold on \ P T ! .
04 F ‘\ + ;’ + \\ +
: +
plot(X,Y,+m") \ iy N \ !
-06 \\ Jr/i‘ T \\
plot(X,Z,'b--") osl \ A \
. , 4
A ro + \ 7
\ ’ + + \ ’
hold off -1 S S -
0 2 4 6 8 10
grid

To place every plot in isolated figure we can use figure, before the plot

commend

ot G JAbh A Kaw) o

cle

clear

X=0:0.1:10
Y=sin(X)

Z=cos(X)
plot(X,Y,+m")
figure, plot(X,Z,'b--")
grid
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Lecture Six 2D Plotting

1 - -
1 " " — Faling T
N AN i % i
08 / \ {1 08r +
0.6 . / 1 06r
0.4 i 1 oal+
0.2 v ! v 1 02t N
0 / 1o
1 ,I \ t
02 ; : 102 L ;
04 : / | 1 04| ++ . +
' A } +
06 ' | 06+ + |
\ ; + |
08 : / . 1 08+ | \‘
A P y .
0 2 4 8 8 10 o 2 4 6 8 10

Place isolated plots in one Window, by using subplot. That makes the figures

as matrix or vector. You must know the number and position of figures.

subplot(number of row, number of column, the number of figure which occupy

the figure)
B Ll JAN (S gy gald JS& o Ala e S ay @
subplot(1,2,1)
subplot(1,2,2)
= (1L,2,1) 0 (1,2,2)

subplot(2,3,1) 5 ) s

subplot(2,3,2) Ne GlAla a8,
subplot(2,3,3) leledy
subplot(2,3,4)

Aymen J. Abduleah 37


Aymen
Textbox
Aymen J. Abduleah


Lecture Six 2D Plotting
1 1 1
0.8 0.8 0.8
06 (2,3,1) 0.6 (2,3,2) 0.6 (2,3,3)
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
0 0.5 0 0.5 0.5 1
1 1 1
0.8 0.8 0.8
06 (2,3,4) 0.6 2.35) 0.6 2.36)
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
0 0.5 0 0.5 0.5 1
EX:
cle
clear
X=[1:10]
Y=sqrt(X)
Z=sin(X)
subplot(1,2,1),plot(X,Y)
subplot(1,2,2),plot(X,Z)
3.5 1
08| I".L
3r 06|
04F II‘"‘
25} 0.2} Il‘ul
of "".
2r 021 I".I'
04t I}
157 06| II‘I,I
08} I'\__
1 -1
10 10
38
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Lecture Six

Example:

cle

clear
X=0:0.1:10
Y=sin(X)
Z=cos(X)
V=exp(X)

subplot(3,3,[123 4 5 6])

plot(X,Y,"*1")

subplot(3,3,7)
plot(X,Z,'m--")
subplot(3,3,9)

plot(X,V)
grid

Axis Naming

* * + *
05 * * * *
* * * *
* * * *
* * * *
be * * *
0% * #* *
* * *
* * *
* #* *
*’; * *
0.5 % 5 #
Ea
* F*
t%%mﬁ
A LT ‘ ‘
0 2 4 8 1
10
1 . ]
0 1
= 0
0 5 10 0 5

2D Plotting

o) Lacd

For naming the x-Axis and y-Axis, we can use the following command:

xlabel(" The name of axis ")

ylabel(' The name of axis ")

Aymen J. Abduleah
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Lecture Six 2D Plotting

clc 1

0.8

clear

x=0:0.1:10;

04 | \
/ \

f
021/
!

Y axis

y=sin(x) N
plot(x,y,'b") -

xlabel(" X axis ") U
ylabel(' Y axis ") Xasis

grid

Title the plot Jsall el gl gis puag
Sy gty (o) sie el dan )l el g e JBA Y1 (title ) Cun 05S 138 ) Sl )
title('The title of the Figure ")

08 // \ / \\
ZZ / \\ / \
£ \ / \

g 02 | / \\ ]
04 / \

-06 /
/

-0.8

-1
0 2 4 6 8 10

Legend
S 13 Sy a1 R0 (551 S i 13l gl ams M) el 8 il i o) o
Legend('The color reference')
cle
clear
x=0:0.1:10;
y=sin(X)
z=tan(x)
hold on
plot(x,y, m’);
plot(x,z,'b");
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Lecture Six

legend('sin(x)','tan(x)");
hold off
xlabel(' X axis ")

Computer Application

ylabel(' Y axis ")
title('Computer Application')
grid

=20

-40

Aymen J. Ahduleah
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singx)
tan(x)
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Lecture Seven Input/Output in MATLAB

Lecture Seven
Input and Output statements in MATLAB
Input Statement

command widow (b (& ol ) a8 N1y (agalll Jlal addiwal) aghy A

input&ﬂdeiﬁhd

1A JSAL jnput A3 aadiud A8 JBaY

A=input(' Enter num ')

Write code in the command window and press enter

>> A=input (' Enter num ')

Enter num

Enter a number. For example 6 and press enter

>> A=input (' Enter num ')

Enter num 6

A will have the value that you are entered

>> A=input (' Enter num ')
Enter num 6

A =

6

For input characters or string, write the following format:
1 JSE 13gs GsSl input Ala JAla ' s ' dia auda g a gl i g Al JASY

A=input(' Enter string ','s")

Write code and press enter, and then enter any string finally press enter as

follow:

>> A=input ('Enter charecters','s')
Enter charectersabcd

A =

'abed!
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Lecture Seven

Input/Output in MATLAB

Example: enter your name and age (write code in the script)

clear

clc

= W N

Enter your nameahmed
A =
'ahmed’
Enter your age22
B =

22

>> class(A),class (B)

'double'

A=input ("Enter your name','s
B=input ('Enter your age'):;

class dla PRENI cald) QJ llull g5 Q8 =il @

Sl IS Lagaan Juala dla s (a8 ) JIA3Y script (o2 (Ul 2 58I U, Liad ]

A=input('"Enter num1")
B=input('Enter num?2')
C=A+B

&by Casm Enter glde e Jaiall die 5 26 Y1) Jial Qllay s s command window (&

Enter numl15
A=

5
Enter num26

B:

Aymen J. Abduleah
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Lecture Seven Input/Output in MATLAB

Laa DS o) c patiall aa) e g <oy aa ST oS Ll AU Bale b Liad o oY)
cle
clear
A=input('"Enter num1','s")
B=input('"Enter num2")
C=A+B
el ad ) Gl g a9 W) ridd) OY macall JSEIL aand) dlany o 5 Gl o g gmalipall (8
5 A Ly ) o Janall ol e ) il 3205 i g
Enter num1 §
A=
15
Enter num2 6
B=
6
C=
59

str2num(), num2str() ol A ady Gy ady A pal e Jagal
Str2num() U p3sie o8 i e il
Ay a e peall il § Caja S (5 Hh e i G pead) JAL Liad oLl JUL
str2num () A2 Lesiin

1= clear

2= clc

= age=input ('Please Enter your Name:',6 's'")
4— modify=str2num(age)

5
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Lecture Seven Input/Output in MATLAB

Please Enter your Name:5

age =

15t

modify =

5
>> test=2*modify
test =

10
num2str() 233 s a8l gail

eadl g an) (AT 0 yig a8 ) JS eal) Al Ll g Cija g 53 anl) JAaL Liad oLl JUE

S alial) en Lol 2al 5 il § 55 (o (055 () am Sl jualie o Cijmi LS 5 asiiag

) (e el dysad o Gy A ealiall mes () Lz i 5l Gl ) Leman Ll a5 a

num2str 4 &k e s
Script

cle

clear

A=input('Enter name','s")

B=input('Enter age")

std=[A, num2str(B)]

Command window

Enter namemohammed
A =
'mohammed'
Enter age22
B=
22
std =

'mohammed22'
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Lecture Seven

Input/Output in MATLAB

Examplel: Read number

Example2: Read string

X=input('X=",'s")
Y=input("Y=",'s")
Z=str2num(X)+str2num(Y)

clear; clear;
clc; clc;
X=input('X= ") X=input('X=",'s")
Y=input('Y= ") Y=input("Y=1,'s")
Z=X+Y Z=X+Y
output output

X= 10 X= 10
X = X =

10 '10'
Y=5 Y=5
Y= Y=

5 s
Z= z=

15 102 101

Solving the problem Example: Read number and string

clear; clear;
clc; clc;

L P

name=input('Name: ','s'")
stage=input('stage: ")

info=[name ,num2str(stage)]

output

output

X= 10
X =
0"
Y=5
Y =
151
7 =
15

Name: abeer
name =
'abeer’
stage: 2
stage =
2
info =

‘abeer fallujah 2'

Aymen J. Ahduleah
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Lecture Seven Input/Output in MATLAB

J)gal) dada
Input(' ") a8 ) JLia) Al
Input(' ','s") i g_all S ala
class sdiall bl @ g 48 jaal
str2num() ady A Al Jygas 4l
num?2str() oai ) aB )l Jagat A1

Homework:
1. Write MATLAB code to enter your (name, age, address, college,
department, and stage).
2. Show the class of each input data.

3. Collect your information into one std vector that has class cha
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Lecture Eight Input/Output in MATLAB

Lecture Eight
Input and Output statement in MATLAB
Output functions

There are three common ways for printing in MATLAB:
e Type the name of a variable without a trailing semi-colon.
e Use the “disp” function.
e Use the “fprintf” function, which accepts a C printf-style formatting
string.
A9 el 3 aladind (S Gl Ja)a de Lkl
S il A g 8 s (52 il LS
disp() dla alaiin) o
el A eyt 4l Ol (g g3a3 Al fprintf ()2 alasi) e

Here are examples:

>>x=[1234];
>> X

X =

1 2 3 4
>> disp(x)

1 2 3 4

>> fprintf('%i\n’',x)

1
2
3
4

Note:

“disp” excludes the variable name from the output
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Lecture Eight Input/Output in MATLAB

s Sl JSalb disp Ally s
disp(variable)
“fprintf” uses the formatting string on each element of the variable. In the
example above, applying “\n” to each element had the net effect of printing a
row vector as if it were a column vector.
fprintf('%i\n',x)
SIS 1) il £ 55l s % Aadhe aada s g Caaa Rsna it (yaria Ao Lally o 585 A1) 34
ddle 2y ¢, i pa Ll i g s e 3le il IS 1MW, <8 s i double, integer
%
On \ sl Wl %0\t aadiud Gl paaiall (g Alie wa gl | %i\n eadiud aa jhu aus
Y01%% padi Le yaaial 4 siall dpil) Aadle puza sl | a5 901\ paddins Gl yacial)

ValueType  Comversion  Details

Integer, signed %d or %i Double or Integer number

Characters or %c Single character

strings %s Character vector or string array.
Examples

The command fprintf('Hello");
Displays the text 'Hello' on the icon. The command fprintf('Hello = %d',17);
Uses the decimal notation format (%d) to display the variable 17.

Character Description Example
\n Newline fprintf('%\n',17) 17

\t Horizontal tab fprintf('%\t',17) 17

\\ Backslash fprintf('%\\',17) 17\
% % Percent character | fprintf(' %%%',17) 17%
Example

A=10;
B=20;
C=A+B;
disp(A)
disp(B)
disp(C)
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Lecture Eight

Input/Output in MATLAB

Output in command window:

10
20
30

A=10;

B=20;

C=A+B;

fprintf(' %o d\n%d\n%d\n',A,B,C);
Output in command window:

10
20
30

A=10;

B=20;

C=A+B;

fprintf(' Yo d\\%d\\%d\\',A,B,C);
Output in command window:

10\20\30\

A=10;

B=20;

C=A+B;

fprintf(' %o d % % %o d % % %o d % %' ,A,B,C);
Output in command window:

10%20%d%30%

A=10;

B=20;

C=A+B;

fprintf(' % d\t%d\t%d\t',A,B,C);
Output in command window:

10 20 30
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Lecture Eight Input/Output in MATLAB

Homework

1.

A N

Write MATLAB code to enter your (name, age, address, college,
department, and stage).

Write MATLAB code to Print the information each one in new line
Print the information with \ between the input data

Print the information with space between the input data

Print the information with % between the input data
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Lecture Nine

Conditional and loop Statements

Relational operators

Relational operator || Description Example || Result
< less than 2 < 3 1
<= less than or equal to 2 <= 3 1
> greater than 2 > 3 0
>= greater than or equal to||2 >= 3 0
== equal to 2 == 3 0
~= not equal to 2 ~= 3 1

Conditional Statement (If-elseif-else)

If-else
If (condition) If (condition)
<statements> <statements>
end else
<statements>
end
Examplel Example?2
a=10; a=60;
if (a<20) if (a>50)
fprintf(‘value of a: %d\n', a); disp('pass');
end else
disp('fail');
Output: end
value of a: 10 Output:
pass
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Lecture Nine Conditional and Loop Statement

Example 3 Calculate the square root y of the variable x only when the value
of x is non-negative.
x=input('enter number: ')
if x>=0
y=sqrt(x)
end
Example 4: Give MATLAB code to calculate y where y =-1 when x <0 and y
=2 when x > 2.
x=input('enter number: ')
if x<0
y=-1
elseif x>2
y=2

end
Example 5: The value of f(x) is -2x when x < 0; x(x-2) when x is in [0, 2] and
log(x-1) otherwise. Calculate f(x).
x=input('enter number: ')
if x<0

f=-2%*x
elseif x<=2

f=x*(x-2)
else

t=log(x-1)
end
Example 6: Write MATLAB program to enter employ name, age, and salary,
and test if the age greater than 50 increase the salary by 25000 and print the
information with putting newline after each info.
name=input('employ name:','s");

age=input('employ age:");
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salary=input(‘employ salary:");
if (age>50)
salary=salary+25000;

end

fprintf('%s'\n%d\n%d\n,name,age, salary);

Homework

1. Write program to input number and test if it positive or negative using
MATLAB.

2. Write program to input number and test if it even or odd using
MATLAB.

3. Write program to input name and test if it 'ahmed' print 'male' or 'noor'
print 'female' using MATLAB.

4. Write program to input number and test if it not equal 10 then calculate

their sin function.

Loop statements (For and while)

For
for index = Start count :End count

<program statements>

end

Example 1 Output

fora=10:15 value of a: 10
fprintf('value of a: %d\n', a); value of a: 11

end value of a: 12

value of a: 13
value of a: 14

value of a: 15
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Lecture Nine Conditional and Loop Statement

Example 2 Output
fora=1.0:-0.1: 0.0 1

disp(a) 0.9000
end 0.8000
0.7000
0.6000
0.5000
0.4000
0.3000
0.2000
0.1000

0

Example 3: Given an integer n, calculate the square of the integers k? for k =
1,...,n. store the results in vector s.
n=5;
for k=1:5

s(k)=k*k
end
Output
g =

1 4 9 16 25
Example 4: Program to enter 10 elements and save it in vector X and print it
each one on new line
for i=1:10

X(1)=input('Enter number");
End
for i=1:10

fprintf("%i\n', X(1));

end
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Lecture Nine Conditional and Loop Statement

Example 5: Write program to enter 10 numbers, put it in vector Y (using for)
and print the maximum and minimum number.
for i=1:10
s(1)=input('Enter num")
end
fprintf('The max number is: %i1\\', max(s));

fprintf('The min number is: %i1\\', min(s));
Switch-case

variable
switch switch expression
case case_expression
<statements>
case case_expression
<statements>

otherwise
<statements>
end
Example 1:
n = input('"Enter a number: ');
switch n
case -1
disp('negative one')
case 0
disp('zero")
case |
disp('positive one')
otherwise
disp(‘other value")
end

Example2: Write MATLAB program to enter student's average and check
the cases if average =90 print 'Excelent', if average =80 print 'Very

Good', if average =70 print 'Good', if average =60 print
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'"Intermediate', if average =50 print 'oass' otherwise print 'fail’
use 'switch-case'.
s=input('input average:")
switch s
case 90
disp('Excelent")
case 80
disp('Vary Good")
case 70
disp('Good")
case 60
disp('Intermediate")
case 50
disp('pass’)
otherwise

disp('fail')

end
Homework

1. Write program to enter 10 numbers, put it in vector Y and print the
production and summation of all elements.

2. Write program to enter 7 student's marks, and find the average of
its marks.

3. Write program to enter 2 numbers, and swap between them.

4. Write MATLAB program to enter week day and check the cases if
day ='1' print 'Saturday', if day =2 print 'Sunday', if day =3

print 'Monday ', otherwise print 'other' use 'switch-case'.
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Lecture Ten

Functions in MATLAB

Create Function

There are two ways to create the function in MATLAB as the following:

First way

1oLl &l gladl) as) Adfa oL

HOME

New New
Script  Live Script

Current Folder

PLOTS

5‘-18 - s & EEQI {17, New Variable B‘ﬁ' | Analyze Code @ E

Name

0409
1033

Advancedin
af-ZA

am-et
AppLocker

appraiser

Details
Workspace

Name «

¥Z Editor - Untitled5*
function [outputArgl,outputArg2] = untitled5 (inputArgl,inputarg2)

end

@ 2 o oW N

@ Open Variable éf Run and Time

New | Open ||| Compare Import Save Favorites Simulink  La
- A Data e [ Clear e ¥ ~ |4 Clear Commands v
=a VARIABLE CODE SIMULINK

Script Ctrl+N

tem32 ¥
|| Live Script [OM Command Window
> fx>>
L/.l Function A v
£‘ Live Function
Class
System Object >
v

@ Figure S
2| Aep i
SIMUILINK

$UNTITLEDS5 Summary of thiﬁpnction goeﬁ here

% Detailed explanation gbes here G
outputArgl = inputArgl ;mm“"JI Glzye

outputArg2 = inputArg2;

A OHs-ae
ARV PO

DI Jas

Command Window

Jx>>
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Lecture Ten Function in MATLAB

5L By guall B LS Al B oy AN e pa £AgANY amy

HOME P1 OTS EDITOR PUBLISH

rﬂ] = Find Files < o nsert (= fx - [)

Compare w | GoTo w Comment % 4z /d

¢ Breakpoints Run
- - [ Print w  Find ~ Indent (=] &2 za - v
NAVIGATE EDIT BREAKPOINTS

&« pEHE » C » Windows » System32 »

Current Folder [GM B% Editor - Untitled5*
Name 1 function [output
0409 ~

1033 2 $UNTITLEDS5 Summa

Advancednstallers 3 % Detailed exp
al-zh 4 outputArgl = inp

am-et -
AppLocker 5 outputArg2 = inp

appraiser 6 end

Details ~ |7

Workspace @8

Ex:

M F Editor - Untitled5*
1 function € = add(A,B)
o2 C=A+B
3 end
4
5
v
b}
4

s : Insert - x 3 ‘EE\ IS
2 2 AR 3 Q |2 Runsection (1L
: v gfGoTo~ Comment % ‘gz
PR v Indent |~ | 3|
NAVIGATE Eoit T Windows > System32 v o
sws b System32 b
® A rdior . Oganize ™ New folder
~ A ES
1 = This PC i
2 § 3D Objects AppLocker
5 1 Desitop appraiser
= ar
4 ¥ Documents
ar-SA
5 # Downloads N
v & Music ar-latn-AZ
A = Pictures be-8Y
|8 videos bg-BG
falue £ Windows (C) ba-3b
>
File name: | add.m v
Save as type: MATLAB Code files (m) &
~ Hide Folders Save Cancel

Command vrmrrme

Jx>>

Second way

1. Write the program in the main script.
) el pal) US Ja) (e seript i o s

2. Open a new script for writing the function code.
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Lecture Ten Function in MATLAB

Alall S Ja) e A seript iy g8
As follow:

[;_l‘j ﬁ m EelE e £ I:EI‘ [z, New Variable Cﬁ

5 Open Variable w

New Open || Compare Import Save Favorites
A v Data Workspace E Clear Workspace w v
FILE VARIABLE
<P EHA »OF b ol ayluall 4SO 6
Current Folder (OGN FZ Editor - F\D dsolzl <6, leall 4ui8\Untitled.m
Name « 1— clear;
2018-2019 ~
B= clc;
First class ’
fourth class- almaarf 3= x=10;
.
m s.econd class a\.maarf v|a— v=20;

3. Inside the function script, write the following:
JSaN 13gn o S5 Al dsls

SHENGEON] Al A
Function outputs=function name(inputs)

........

B4 Editor - F\O dxolz)l yleall 41S\Gega_bitm

1 function z=add(x,V)

4. Save the function as follow:

SJ)AAML;QG.\A}A\ASZG\JMLSMYQ}M\AM

i o ms‘: Thh |m:|?“p”_u- i3 >
o L Comoue. ~ | > Commen. 25 48 0 =

v JisPin v AR v ndem o] et
g nacai :

« v 4 B> ThisPC > Douments v/ ®)|  Scarch Documen: )

‘
Name Value eed! fub Free Video Cutter ogfiles MATLAR
10 e
¥ 20
4 F : W/]
Visual Studio Visual Studio Wondershare Untitled m

o
Save as type: TR TCode files (*.m) v
~ Hide Folders K Save i Cancel
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Lecture Ten Function in MATLAB

Call Function

A function called inside the main program as follow:
SIS 5 s el pall Jala Al ¢ le i

outputs=function name(inputs)

clear;

clc;
x=10;

y=20;

z=add (x,vVy) ;
fprintf ('%i\n', z);

Examples:

1. Write a program to enter two variables and calculate the four maths

operations on it using the function.

function [a,s,m,d]=math (x,y)
a=x+vy;

S=X-Vy;

m=x*vy;

d=x/vy;

end

clear;

clc;

x=input ('Enter numl');

y=input ('Enter num2');
[a,s,m,d]=math(x,y);

fprintf ('$1\n%1\n%i\n%f\n',a,s,m,d);
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2. Write a program to enter 10 numbers and find the summation,

production, maximum, and minimum of it inside the function.

function [s,p,m,n]=math (x)
s=sum (x) ;
p=prod (x) ;
m=max (x) ;
n=min (x) ;

end

clear;
clc;
for i=1:10

x (i)=input ('enter num')
end
[s,p,m,n]=math (x);
fprintf ('sum n prod:%i\n max:%i\n min:%i\n',s,p,m,n);

3. Write a program to enter the storage space in the bit unit and convert it
to Gega Byte using a function called bit Gega and vice versa using

another function called Gega bit

function Gega=bit Gega (bit)
Byte=bit/8;

Kelo=Byte/1024;

Mega=Kelo /1024;
Gega=Mega/1024;

end

function b=Gega bit (Gega)
mage=Gega*1024;
kelo=mega*1024

byte= kelo *1024;
b=byte*8;

end
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Lecture Ten Function in MATLAB

clear;

clc;

bit=input ('Enter the storage space:'");
Gege=bit Gega (bit);

fprintf ('The storage in bit=%i\n The storage in Gega
byte:%f\n',bit, Gege) ;

bit2=Gega bit (Gege)
fprintf ('The storage in bit again=',bit2)

Output:
Enter the storage space:123456788

The storage in bit=123456788
The storage in GegeByte:14.717196

The storage in bit again=123456788

Homework: Write a program to enter the time in hours and convert it to second
using function called Hour Seconds and vice versa using another function

called Seconds Hour.

Good Luck
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