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MATLAB Introduction

e MATLAB is a program for doing numerical computation.

e It was originally designed for solving linear algebra type problems
using matrices.

e It’s name is derived from MATrix LABoratory.

e MATLAB has since been expanded and now has built-in functions
for solving problems requiring data analysis, signal processing,
optimization, and several other types of scientific computations.

e [t also contains functions for 2-D and 3-D graphics and animation.

e Matlab is basically a high level language which has many specialized

toolboxes for making things easier for us

e How high? - .
Matlab
N )
6 High Level )
Languages such as

§ C, Pascal etc. D,

[ Assembly }

What are we interested in?
e Matlab is too broad for our purposes in this course.

e The features we are going to require is

Series of Matlab

Matlab
commands ]
Command} [ e J
[ Line mat-files
Input
Output Command Data
capability execution like DOS storage/
command window loading
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Matlab Screen

Fle Edt Debug Deshicp Wrdow Hep
D | 4 M@ o o [ Bof B § | coren tvsctory [bocnmmion. =] & |
s (2] Howto Add (2] Whats New ‘
Tt e Wik ERER| coreniand Window

- ) MATLAR =0/
|

Command Windo

Curreit e

B & B -
Alfies L [Foe Tipe '\»

L BandPassFomat Folder =
1 |3 BoundacyRefine Folder
Current DI rec‘tor& convexhull Falder
| gt Folder
- 1 f |3 DynamicProgrammingFamant Falder
View folders and m-files il Lk
) heriksRapor Faldar
| LOABoundary Refine Falder

IMAD_ESAT Folder
Workspace——— — JlaT “,#RDF Reducer Demo
e
- View program variables L =

plot (1./depoly)

- Double click on a variable TSI 1./ Bever))

plot {log(abe (1. /Depal)]) )

- Type commands

> |

L. ) plot {20% Logl0 {aba (1. /Depal) |}
to see it in the Array Editor figure, plot (20°10g10 (abs [1./DepoD} |

figure (1) ,hold on ,ploe (207 logl0(ak

gl

b=[1 2}
Command Histor/ =

ele

- View past commands e _lj

4 start

- Save a whole session

using diary

MATLAB Help
e MATLAB Help is an

extremely powerful
- y Heln Navigator .
assistance o Iearnlng & | & | Findin page I:I

Product fiter: @ Al O Selected

[ matLap v [rad 1o Favorttes |

Contents  |ndex ~ Search ~ Demos

MATLAB [ Begin Hers ~ A
k3 @ Release Motes for Release

e Help not only contains the | ‘g
¥ DGemng Started
A Bxamples

theoretiCal baCkg round y + B Development Emironm + (Getting Started - introduction to MATLAB.

B Mathernatics + Using MATLAB - user guides for all of MATLAS
+ Programming and Data + Programming Tigs - tips on many aspects of

but also shows demos for ISl pogaming i MATLAB

+ Examples - major examples in the MATLAB
+ B 3D visualization ! i

documentation
+ @ Creating Graphical Use

Imple me ntatlon I @ Funcians.. By Cafegon + Release Notes - summary of new features, bug

fixes, upgrade issues, etc.
@ Functions - Alphahbetica

¥ Learning MATLAB

B Handle Graghics Progs ] Finding Functions and PI'OpEl'tiES
L MATLAB Help can be + B External Interfaces(aP|
+ @ External Interfacesip | + MATLAB Functions Listed by Category - browse
H +- ¥ Release Notes v MATLAB functions by category
ope ned by using the HELP < s » MATLAB Functions Listed Aphabetically -find

pull-down menu
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e Any command description

File Edt Vien Go Web Window Help
- Help Navigator
Can be found by typlng the roduct fiter: () a1 () Selected % 5 | ) itz
MATLAB Functions: sqrt v
Conterts ~ INdex  Search  Demo: =
i 7 sqrt
command in the search field d
st Square root
8 Bl Syntax
e As shown above, the | E—-
eqrtin action language St
d k z::;ﬂm m :‘ Description
command to take square | o
P L elerent of the array X For the elements of 2 that are
root (S rt) _S Searc e < > negative or complex, =qrt (X) produces complex ~
grt) i hed

-} MATLAB

) We Can aISO utilize File Edit Wiew web Window Help

= W | ? | Current Directory: | DowaTLABGRSwark |+ D

MATLAB Help from the |~ =™

SORT dguare root.
SORT(¥) is the scquare root of the elements of ¥. Complex

Command WindOW as Shown results are produced if X is not positive.

See also 30RTHM.

Owerloaded methods
help sym/sqrt.m

>

MATLAB Toolboxes ==
e Statistics Toolbox

e Optimization Toolbox

e Database Toolbox

e Parallel Computing Toolbox
e Image Processing Toolbox
e Bioinformatics Toolbox

e Fuzzy Logic Toolbox

e Neural Network Toolbox

e Data Acquisition Toolbox

e MATLAB Report Generator
e Signal Processing

e Communications

e System Identification

e Wavelet Filter Design

e Control System

e Robust Control
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Connecting to MATLAB

ORACLE

Microsoft Access
The Office: KP datatase SOARDS

i I CiCH
o Java
§ SyBASE \Perl
Database

Toolbox

Instrument-Control
Data Acquisition | —
Image-Acqguisition

Deploying with MATLAB

A
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MATLAB

e The MATLAB environment is command oriented somewhat like
UNIX.

e A prompt appears on the screen and a MATLAB statement can be
entered.

e When the <ENTER> key is pressed, the statement is executed, and
another prompt appears.

o If a statement is terminated with a semicolon ( ; ), no results will be
displayed.

e Otherwise results will appear before the next prompt.

The MATLAB User Interface

Fe Ed Detuy Dedtop Window Hep
D) Mm@ < o (W 2| curentOrectory: [Kotatisnwen > ]@a [
Srodots 2] How 1o Add (2] What's New
Viarks s I T — =
BN®ES WM s -]
7 IV” IM To get started, select MATLAB Help or Demos from the Help menu.
> |
< | |
Cuarert Diractory | J
onand History X
Curlevel = levelShife( AP472_AGGR_T, 2, 2
Curlevel = levelS3hifc( AP472_AGGR_T, 2,
Curlevel = levelShifc| APA72_AGGR T, 2,
3 » 1ctAPZratiolineacRegress (
predictifiratiolinearRegress(
P3robust2 = predictiPiratiolinearRegress
maan( P3robusth(:,2))
wean( Pirobusc2(:,2))
mean ( P3robusc2 (:,3)) j
4| 2 re ) »
4 stant

More about the Workspace

e who, whos — current variables in the workspace
e save — save workspace variables to *.mat file

e load — load variables from *.mat file

e clear — clear workspace variables
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Everything in MATLAB is a matrix!

Starting MATLAB
To get started, type one of these commands:
helpwin, helpdesk, or demo
» a=35;
» b=a/2
b=
2.5000

»

Variables

e No need for types. i.e.,

e All variables are created with double precision unless specified and

they are matrices.

Example:
>>Xx=b5;
>>x1=2;

e After these statements, the variables are 1x1 matrices with double

precision
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MATLAB Variable Names
e Variable names ARE case sensitive
e Variable names can contain up to 63 characters (as of MATLAB 6.5
and newer)

e Variable names must start with a letter followed by letters, digits, and

underscores.

MATLAB Special Variables

1. ans Default variable name for results

2 pi Value of «

3 eps Smallest incremental number

4 inf Infinity

5. NaN Not a number e.g. 0/0

6 iand j I = = square root of -1

7 realmin The smallest usable positive real number
8 realmax The largest usable positive real number

Different format
>>e=1/3
e=
0.3333 %default

>> format long

>> e
e=
0.333333333333333 %lIlong decimal
>> format short e
>> e
e=
3.3333e-001 %Ilong exponential
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To clear a variable

» who
Your variables are:
D ans rho
NRe mu Y,

» clear D

» who

Your variables are:

NRe ans mu rho v
»
Complex Numbers
Complex number i or j stands for V-1

» i

ans =

0 + 1.00001
»cl =2+31
cl =

2.0000 + 3.00001

»

Some functions deal with complex number

>> c=1-2i

c= 1.0000 - 2.00001
>> abs(c)

ans = 2.2361
>> real(c)

ans= 1

10
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>> imag(c)
ans = -2
>> angle(c)
ans = -1.1071

Mathematical Functions
» x=sqrt(2)/2
X =
0.7071
» y=sin(x)
y =
0.6496

»

Built-in Functions

Trigonometric sin, cos, tan, sin, acos, atan, sinh
cosh, tanh, asinh, acosh, atanh, csc
sec, cot, acsc, ...

Exponential functions | exp, log, logl0, sqrt

Complex functions | abs, angle, imag, real, conj
Rounding and floor, ceil, round, mod, rem, sign

functions

Remainder functions

Math & Assignment Operators

Power A or A a or a”’b
Multiplication *or ¥ a*b or a*b
Division / or ./ alb or alb

or \ or Al b\a or b.\a

11
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- (unary) + (unary)

Addition + a+b
Subtraction - a-b
Assignment = a=Db (assignb to a)

Other MATLAB symbols
>>  prompt
continue statement on next line
: separate statements and data
%  start comment which ends at end of line
; (1)  suppress output
(2) used as a row separator in a matrix

specify range

MATLAB Relational Operators

e MATLAB supports six relational operators.

Less Than <
Less Than or Equal <=
Greater Than >
Greater Than or Equal >=
Equal To ==
Not Equal To ~=

MATLAB Logical Operators
e MATLAB supports three logical operators.

not ~ % highest precedence
and & % equal precedence with or
or | % equal precedence with and

12
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Exercise

Q1/
1) 8+3*5
ans =23

2) (8+3)*5
ans =55

3) 472-12-8/4*2
ans =0

4) 472 -12-8/(4*2)
ans =3

5) (3*4)"2+5
ans =149

6) 277(1/3)+3240.2)

ans =5
7) 27°1/3+3270.2

ans =11

13
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Q2/ use Matlab to computer the following expenessions:

10, 18 )
6(E)+ﬁ+5(9 ) sol (a)

ans =410.1297
6*(1013)+18/(5*7)+5*(9’\2)

ans =410.1297

a)

b) 6(35Y4) +140-35 sol ( b)
ans =17.1123
6+357(1/4)+1470.35
ans =17.1123

1 4,6
_|__ —_—
Q) 2+3> 5 7

ans = 0.7766
4/5 * 6/7

Sol(c) 1/ (2+372) +

134248
d) 2 57
ans =10.1857

2 +4/5+6/7

sol (d) Y2 +3

e) sol(e)
c =e Fsin(x)+10,/y
for,a=5x =2,y =8

ans = 28.2904

a=35x =2y =8;
¢ = exp(—a) *sin(X )+ 10*sqrt (y)
ans = 28.2904

14
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f) log (142) sol (f) log 10 (142)

Ans=4.9558

Q3/ consider the equation:

_log(ax * +bx +c)—sin(ax > +bx +c)

f
D 47X * +cos(X —2)*(ax * +bx +¢)

x=9;
a=1;
b=3
c=3;

Po|y:a*x A2+b *X +C;
denom =4*pi *X A2+cos(x —2)* poly;
f = (log(poly ) —sin(poly))/denom

F=0.0044
Poly= 113

Denom=1.1031 e

2 a= 10+4x *9/5—sin(b) + tan(b*)

b
5+10b +2xlog
10

Where =5;

So
a=(10+4*x *(9/5)—sin(b)+ tan(b A 2))/(5+1*b +2* pi *logl10(b))

Ans=0.3035

15
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. 5+6*7/3—sin(2%)
2/3*3/3*co0s(0.5)

Ans= 33.7691

Sol/ a=(5+6*(7/3)—sin(2 A 2))/((2/3)*(3/3)*cos(0.5))

4+cos(X +VY)
(x+y)
1

5+3x +2xlog

Where: x=2; y=5;

Sol/
a=2A3+@E+cos(X +y))/(5+B*x)+2*pi *loglO(X +VY))

Ans=9.2915

16
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MATLAB Matrices
e MATLAB treats all variables as matrices. For our purposes a matrix
can be thought of as an array, in fact, that is how it is stored.
e Vectors are special forms of matrices and contain only one row OR
one column.

e Scalars are matrices with only one row AND one column

MATLAB Matrices

e A matrix with only one row AND one column is a scalar. A scalar
can be created in MATLAB as follows:

» x=23
X =
23

e A matrix with only one row is called a row vector. A row vector can
be created in MATLAB as follows (note the commas):

» rowvec = [12, 14, 63]

rowvec =
12 14 63

e A matrix with only one column is called a column vector. A column
vector can be created in MATLAB as follows (note the semicolons):
» colvec =[13 ;45 ;-2]
colvec =
13
45
-2

17
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e A matrix can be created in MATLAB as follows (note the commas
AND semicolons):
wa=[1,2,3;4,5,6;7,8,9] Or

wa= [1 23;456;7 8 9] Or
>>a=[123
456
78 9]
a=
1 2 3
4 5 6
7 8 9

Extracting a Sub-Matrix
e A portion of a matrix can be extracted and stored in a smaller matrix
by specifying the names of both matrices and the rows and columns to

extract. The syntax is:
sub matrix = matrix (rl : 12 ,cl :c2);
where rl and r2 specify the beginning and ending rows and ¢l and c2

specify the beginning and ending columns to be extracted to make the

new matrix.

18



Al Ayl Glualil) ad 2ea) Gl a5 AL de Jole a cdilend Cings ) Lap

MATLAB Matrices

e A column vector can be| ® Here we extract column 2 of the

extracted from a matrix. As an matrix and make a column
example we create a matrix vector:
below: » coltwo=matrix( : , 2)
» matrix=[1,2,3;4,5,6,7,8,9] coltwo =
matrix = 2
I 2 3 5
4 5 6 8
7 8 9

e A row vector can be extracted | ® Here we extract row 2 of the

from a matrix. As an example matrix and make a row vector.

we create a matrix below: Note that the 2:2 specifies the
» matrix=[1,2,3:;4,5,6;7,8,9] second row and the 1:3 specifies
matrix = which columns of the row.

1 2 3 » rowvec=matrix(2 : 2, 1 : 3)

4 5 6 rowvec =

7 8 9 4 5 6

Special Matrices

1 0 0 0 0
eye(3)=10 1 0 zeros(3,2)={0 0
0 0 1 0 0
1 11
ones(3)=(1 1 1 (2,4) b
= ones(2,4)=
L1 1111

19
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Special Matrices functions

>> a=magic(4) %magic matrix
a=

16 2 3 13

5 11 10 8

9 7 6 12

4 14 15 1
>> b=rand(5) %random matrix
b=

0.8147 0.0975 0.1576 0.1419 0.6557
0.9058 0.2785 0.9706 0.4218 0.0357
0.1270 0.5469 0.9572 0.9157 0.8491
0.9134 09575 0.4854 0.7922 0.9340
0.6324 0.9649 0.8003 0.9595 0.6787

Some matrix building functions

>>a
a=
1 2 3
4 5 6
7 8 9
>> diag(a) >> triu(a) >> tril(a)
ans = ans = ans =
1 1 2 3 I 0 O
5 0 5 6 4 5 0
9 0 0 9 7 8 9

20
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Concatenation of Matrices
e x=[12],y=[47]

A=[xy]
1 2 45
B=[x;y]
12
45

Matrices Operations

Given A and B:
*»A=[1234587T89] =»B=[352 528 3649]
A= E =
z 3 5 z
5 5 2 5]
T g g 3 B 9
Addition Subtraction Product Transpose
*rA=h+E ¥ Y= A - F ¥ I=h*E BT =N
= o= Z = T =
= - -3 1 22 2T 45
T 14 -1 o 55 & 102
10 14 15 4 0 g5 105 159

21
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Scalar - Matrix Addition

» a=3;
» b=[1, 2, 3;4, 5, 6]
b=

1 2 3

4 5 6

»Cc=b+a % Add ato each element of b

Scalar - Matrix Subtraction
» a=3;

» b=[1, 2, 3;4, 5, 6]

I 2 3

4 5 6
»C=b-a %Subtract a from each element of b
c=

2 -1 0

1 2 3

Scalar - Matrix Multiplication

» a=3;
»b=[1,2,3;4,5, 6]
b=
I 2 3
4 5 6
»Cc=a*b % Multiply each element of b by a

22
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C:
3 6 9
12 15 18

Scalar - Matrix Division

» a=3;
»b=[1,2,3;4,5,6]
b=
1 2 3
4 5 6
»Cc=Db/a % Divide each element of b by a
c=

0.3333 0.6667 1.0000
1.3333 1.6667 2.0000

The use of “.” — “Element” Operation

Given A:

W =
Divide each Multiply each Square each element
element of A by 2 element of A by 3 of A
> ko f2 Fr ho#3 OGN S
ans = ans = ans =
Soiiicodi bl IR 0 5
1. Qooa 3. So0a 1. Sooa 18 24 ® » o
' ' ' Bzl 9 oW #

23
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Mean and Median
Mean: Average or mean value of a distribution
Median: Middle value of a sorted distribution
M = mean(A), M = median(A)
M = mean(A,dim), M = median(A,dim)
M = mean(A), M = median(A): Returns the mean or median value of
vector A.

If A is a multidimensional mean/median returns an array of mean values.

Example:
A=[025720] B=[123
336
468
477];
mean(A) = 6.8

mean(B) = 3.0000 4.5000 6.0000 (column-wise mean)
mean(B,2) = 2.0000 4.0000 6.0000 6.0000 (row-wise mean)

Examples:
A=[025720] B=[123
336
468
477
Mean:
mean(A) = 6.8

mean(B) = 3.0 4.5 6.0 (column-wise mean)
mean(B,2) = 2.0 4.0 6.0 6.0 (row-wise mean)
Median:

median(A) =5

median(B) = 3.5 4.5 6.5 (column-wise median)

24
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median(B,2) = 2.0
3.0
6.0

7.0 (row-wise median)

Standard Deviation and Variance

e Standard deviation is calculated using the std() function

e std(X) : Calculate the standard deviation of vector x

e |f x is a matrix, std() will return the standard deviation of each column

e Variance (defined as the square of the standard deviation) is calculated
using the var() function

e var(X) : Calcuate the variance of vector x

e |f x is a matrix, var() will return the standard deviation of each column

X=[159;71522]
s = std(X)
s=4.2426 7.0711 9.1924

Insert element to matrix
»B=[137826511;1214 15 13]
B =

1 3 7 8

2 6 5 11

12 14 15 13
To insert element 42 to row 2 and column 5
» B(2,5)= 42
B=

25
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1 3 7 8 0

2 6 5 1142
12 14 1513 0

»B=[137826511;1214 15 13]

B =
I 3 7 8
2 6 5 11
12 14 15 13

To insert elements 11,13,54,31 to row 4 and columns 1,2,3,4
» B(4,1:4)=[ 315413 11]
B =

1 3 7 8

2 6 5 11

12 14 15 13

31 54 13 11

Replace element in a matrix
»B=[137826511;1214 15 13]

B=
I 3 7 8
2 6 5 11
12 14 15 13

To replace element in row 3 and column 1 by number 0
» B(3,1)=0
B =

26
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1 3 7 8
2 6 5 11
0 14 15 13

»B=[137826511;1214 15 13]

B =
I 3 7 8
2 6 5 11
12 14 15 13

To replace many elements in row 1,2 and columns 1,2,3 by number 0

» B(1:2,1:3)=0

B=
0O 0 0 8
0 0 0 11
12 14 15 13

Delete elements in a matrix
In Matlab , you can delete row or column in a matrix
»B=[1378;26511;12 1415 13]

B =
1 3 7 8
2 6 5 11
12 14 15 13

To delete row 3

» B(3,)=1[]
B=
1 3 7 8
2 6 5 11

To delete column 4

27
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» B(:,4) =]
B =
1 3 7
2 6 5
12 14 15

Find elements in a matrix

To find element in row 1 and column 3 in matrix B

» B(1,3)
ans =
7
To find elements in row 2 and columns from 2 to 4
» B(2,2:4)
ans =
6 5 11

To find last element in a row or column
» B(2,end) =
ans =

11

Equality of Matrices

e Equality of matrices: Matrices A, B are said to be equal if A and B
have the same size and corresponding elements are equal; i.e., A and
B have dimension m x n, and A = [a;], B = [a;j], with a; = bjj, 1 <i<

m, 1 <j<n.

Matrix Addition

28
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o Addition of matrices: Let A = [a;;] and B = [b;j] be of the same size.
Then
A + B = [aj] + [by] = [a; + by]
Is the matrix obtained by adding corresponding elements of A and B.
Scalar Multiple of a Matrix
o Scalar multiple of a matrix: Let A = [a;] and t be a number (scalar).
Then tA is the matrix obtained by multiplying all elements of A by t;
that is
tA = tfag] = [tay]
Negative of a Matrix
e Negative of a matrix: Let Afajj]. Then -A is the matrix obtained by
replacing the elements of A by their negatives; that is
-A = -[a5] = [-ay]
Matrix Subtraction
e Subtraction of matrices: Matrix subtraction is defined for two matrices
Alajj] and B[bjj] of the same size, in the usual way; that is
A - B = [ag] - [bj] = [a5 - bij]
Matrix Operations
e The matrix operations of addition, scalar multiplication, negation and
subtraction satisfy the usual laws of arithmetic.

e s, tarescalars and A, B, C are matrices of the same size.

Matrix Multiplication

29
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an an alp
dy Ay ... dyp by by ... blj . by €11 €12 ... Ciy
byy by ... |byl ... by, €1 C2 ... Gy
a;  ap - ay, : : : ; : :
D : K RO 1) Y P B LS Cpn |
_aml A2 ... amp_
dinr= by , :
b Multiply corresponding
dip= >|P2 elements together and
—
: add the results to
N . form c,.
ajpi= —bpj ij

Examples of Matrix Multiplication

30
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Laws of Matrix Multiplication

System of Linear Equations

e System of m linear equations in n unknowns:

e Equivalent matrix equation Ax=b.

e A is the coefficient matrix

T
T2
e Vector or unknowns: =
- :I:TL =
C T
ba
e Vector of constants (right-hand side): b= | .
e bm’ -

Equivalent Equation for Ax =D

31
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Example of a Linear System

o System z+y+z = 1
r—y+z =
3r+0y—z = 2
e Matrix form 1 1 1 T 1
1 -1 1 y | =10
3 5 -1 2 2
e Alternative form 1 1 1 1
x| 1 [ +y| =1 |+z] 1 =10
3 5 —1 2
e Solution 0.0000
0.5000
0.5000

(1) 0.0000 + (1) 0.5000 + (1) 0.5000 =
(1)0.0000 — (1) 0.5000 + (1) 0.5000
3 (0.0000) + 5 (0.5000) — (1) 0.5000 =

The Trace

Example of the Trace

32
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Properties of the Trace
o trace(A+ B) = trace (A) + trace (B)
e trace(cA) = ctrace (A), where c is a scalar.

e [f Ais an n X n matrix and B is an n X n matrix,

then trace (AB) = trace (BA).

MATLAB
e When performing vector or matrix operations using the operators ",
'/, and "', it may be necessary to use the dot operator ('.”) to perform

element by element operations.

MATLAB Examples

>>A=[151;2-16;10 3] >> trace(A + B) >> A*B

A= ans = ans =
1 5 1 13 2 15 0
2 -1 6 >> T*trace(A + B) 6 1 42
1 0 3 ans = 4 0 27

>>B=[230;3-17;4809] 91

B=

2 3 0
3 -1 7
4 8 9

>> 5*A -10*B + 3*A*B

ans =
48 13 137
55 170 101
7 1 6

>> trace(A*B)
ans =

103
>> trace(B*A)
ans =

103
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Another MATLAB Example
e [t is a common mistake to forget using "." when dividing an
expression into a constant.
>>vy=[12345];
>>1./v
ans =
1.0000
0.5000
0.3333
0.2500
0.2000

MATLAB Exponentiation Operator
e Operator "N'. When vectorization is used, you must use it in the form

"' For instance, if t is the vector

t=11.0:0.5:3.0]
then
y =t/2

Is the vector whose elements are the squares of those in t.
>>t = [1.0:0.5:3.0]
t=
1.0000 1.5000 2.0000 2.5000 3.0000
>>y=t"2
y =
1.0000 2.2500 4.0000 6.2500 9.0000

Powers of Matrices
e The n x n identity matrix has ones on its diagonal and zeros in all

other locations.
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1
1
I =
1
° | 1_
e IfAIsannxnmatrix, A*I=1*A=A.

The Matrix Inverse
e Ann x n matrix A is invertible, or nonsingular, if there exists an n x n
matrix denoted by A such that
A*A-1 = A-1*A =1

1 0 2

o Forexampleif A= |1 3 0 }|then
2 1 5

3 2 _6

1 T2

S

-1 -5 3

Properties of the Matrix Inverse

e A matrix A can have only one inverse.

If B is a matrix such that BA = I, then AB = I|. Similarly, if AB = I,
then BA = [; in other words B = A",

e (AB)'=B'A"

e (B'ANAB)=B'(A'AB=B'()B=B'B=1I

e If the coefficient matrix, A, of an n x n linear system
AXx =D has an inverse then the unique solution to the system is
x=A"b
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Computing the Inverse using MATLAB
e Use the command inv.
>>A=[615-1;129-8;-1 2 3]
A=
6 15 -1
12 9 -8
-1 2 3
>> B = inv(A)
B=
-0.220512820512820 0.241025641025641 0.569230769230769
0.143589743589744 -0.087179487179487 -0.184615384615385
-0.169230769230769 0.138461538461538 0.646153846153846
>> A*B
ans =
1.000000000000000 -0.000000000000000 0
0 1.000000000000000 0
0.000000000000000 -0.000000000000000 1.000000000000000

The Matrix Transpose
e If A is an m x n matrix, the transpose A’ is the
n X m matrix obtained by exchanging rows and columns. If A is the
matrix [a;], then
(AT)ij = gji.
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Properties of the Transpose

A Symmetric Matrix

e Ann x nmatrix A is symmetric if AT = A

1 8 12 3
18 5 1 10| g
A=l 1 6 9 | =4
3 10 9 2

e Symmetric matrices appear very frequently in engineering and science
problems.

e Computations with symmetric matrices can normally be done faster
than with nonsymmetric matrices.

A Very Important Symmetric Matrix

e If Alis anm x n matrix then ATA is an n x n matrix.

e Alisnxm, and an (n x m) times an (m x n) matrix has dimensions
nxn.

e If Aisanm x n matrix, then ATA is an n x n symmetric matrix.

(ATA)" = AT (A7) = A" A
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The Transpose in MATLAB

e Usetheoperatora — [1 8 —1:3 —9 15;—1 5 3]

A =
1 & -1
3 -9 1
—1 D

AA“!]:';S\ = POF Reducer Demo
I1 —24
—24 170 —128
41 — 128 235

>> ATA — ATA’

ans —
0 0 0
0 0 0
0 0 0
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Chapter three
M-Files
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Chapter three

M-Files

e Script file: a collection of MATLAB commands

e Function file: a definition file for one function

Script Files

e Any valid sequence of MATLAB commands can be in the script files.

e Variables defined/used in script files are global, i.e., they present in
the workspace.

<) MATLAB Command Window M=l E3
File Edit %iew ‘Window Help

kA-file
Dpen.. Figure ;|
Cpen Selection bodel
Bun Script...
Load "Workspace. ..
Save Waorkspace As..
Show Workspace

Show Graphics Propery Editor
Show GUI Layout Toaol

SetPath...
Preterences. .

Frint Setup. .
Brint...
Frint Selection...

Exit MATLAE Cirl+0)
>
1 | 3
M hfile | [N | i
i = B
i Editcur-C:\Users‘@{rishna\th.nL f S S
File Edit Text Go Cell Tools Debug Desktop Window Help LR ¢
jjﬂdl BB N ERERAE B N R Bl-& % 8RR ”D_"
BiB| - 10 [+ | 11 |x |« @
1 Loop example [
fHz-— | for i=1:2:20
| B disp(i);
| i == PDF Reducer Demo
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M-file Example
%test.m %output
A=[123;456;789] >> test
B=sum(sum(A)) A=
C=prod(sum(A)) 123
456
789
B=
45
C=
3240
O%test.m %output
A=[11 22 33;41 51 61,78 88 98] >> test
B=sum(sum(A)) A=
C=prod(sum(A)) 112233
41 51 61
78 88 98
B=
483
C=
4018560
O%test.m %output
clc >> test
A=[123:456;7 89] A=
B=sum(sum(A)) 123
C=prod(sum(A)) 456
789
B=
45
C=
3240
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%test.m %output
clc >> test
A=[11 21 31:42 52 62;73 38 39] A=
B=sum(sum(A)) 11 21 31
C=prod(sum(A)) 42 52 62
73 38 39
B=
369
C=
1846152
%test.m %output
clc >> test
A=[1 2 3;4 5 6;7 8 9] =
B=sum(sum(A)) 123
C=prod(sum(A)) 456
789
B=
45
C=
3240
O%test.m %output
clc >> test
D=[1 234567 89] D=
E=sum(sum(D)) 123
F=prod(sum(D)) 456
789
E=
45
F=
3240
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%test.m %output
clc >> test
clear D=
D=[123:456;7 89] 123
E=sum(sum(D)) 456
F=prod(sum(D)) 789
E=
45
F=
3240
%example.m %output
A=[349;245] >> example
B=size (A) A=
C=size(A,1) 349
D = size(A,2) 2 45
B=
2 3
C=
2
D=
3
%example.m %output
A=[115211;23145;31157;14910] >> example
B=max(A) A=
C=max(B) 1 15211
23 1 4 5
31157
1 4 910
B=
23 15 15
11
23
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%example.m %output
A=[115211;23145;31157;14910] >> example
B=min(A) A=
C=min(B) 1 15211
231 4 5
3 1157
1 4 910
B=
1125
C=
1
%example.m %output
A=[1 234567 8 910] >> example
B= length(A) A=
12345678910
B=
10
%example.m %output
A=[123;456;789] >> example
B= fliplr(A) A=
123
456
789
B=
321
654
987
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%example.m %output
A=[123;456;789] >> example
B= flipud(A) A=
123
456
789
B=
789
456
123
%example.m %output
A=[123;456;789] >> example
B=r0t90(A) A=
123
456
789
B=
369
258
147
%example.m %output
A=[123:456;7 8 9;1011 12] >> example
B=reshape(A,6,2) A=
1 2 3
4 5 6
7 8 9
10 11 12
B=

— o0
[S—

S e
© O W

[S—
[\
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example.m
X = linspace(pi,-pi,8)
Y = sin(x)

%output

>> example

X=3.14 224 1.35 045 -045 -1.35 -2.24 -3.14
Y= 0.00 0.78 0.97 0.43 -0.43 -0.97 -0.78 0.00

example.m
X=[75213648]
Y = sort(X)

%output

>> example
X=75213648
Y=12345678
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Chapter four
MATLAB Graphics
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Chapter four

MATLAB Graphics

e One of the best things about MATLAB is interactive graphics
e “plot” is the one you will be using most often

Plotting Commands

plot(independent variable, dependent variable)

plot(x,y) defaults to a blue line

plot(independent variable, dependent variable, *property’)
plot(x,y,’ro’) uses red circles

plot(x,y,”g*’) uses green asterisks

If you want to put two plots on the same graph, use “hold on”

plot(a,b,’r:”) (red dotted line)
hold on
plot(a,c,’ko’) (black circles)
Color, Symbols, and Line Types
Colors Symbols Line Types

b blue . point - solid
g green 0 circle . dotted
r red X X-mark -. dashsot
C cyan + plus -- dashed
m magenta * star
y yellow S square
k black d diamond

v triangle (down)

A triangle (up)

< triangle (left)

> triangle (right)

p pentagram
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Example

clc E; 7 N\
clear o / \ / \ -
x=0:0.1: 10; 1 \ \ j
Y= sin(x) £ /

plot(x,y); o \ / \

Plotting

PLOT Linear plot.

e PLOT(X,Y) plots vector Y versus vector X

e PLOT(X,Y,’S’) with plot symbols and colors

Example

L T T T T 7
x=[-3-2-10123]; _,\\ /

/
y=(x"2)-1; 2\ /.
/

plot(x, y,‘r"); s\ /-

4 \\ //

A /

3 \\ J

2 z'/rf

1 //

0 K - //'/

s ;

Plot Properties

XLABEL X-axis label.

o XLABEL('text") adds text beside the X-axis on the current axis.
YLABEL Y-axis label.

o YLABEL('text’) adds text beside the Y-axis on the current axis.
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Example
E\ r T T
x=[3-2-10123]; -\ /
A
y =(x.2) -1; N /]
il | /, 1
plOt(Xa Y9‘r'); _% 4 \\\ //

T=- \ /
xlabel('x values'); SN /
ylabel('y values’); " \\\ /

r- S ///
13 1I \\0// 1 3
alLe:
Hold

HOLD Hold current graph.

e HOLD ON holds the current plot and all axis properties so that
subsequent graphing commands add to the existing graph.

e HOLD OFF returns to the default mode

Example
x=[-3-2-10123]; e 1
Ly /]
y =(x"2) -1; 7 \ //
6k 4 ]
plot(x, y,’r’); il \\, /f'
xlabel('x values’); g | \\
[ PDF Reducer Demo /
ylabel('y values’; . /
2 \\\ /
hold on; 1 X4 /
yl=x+2; n Ny
plot(x, y1, 'g+:"); L B ln Tz 3
Subplot

SUBPLOT Create axes in tiled positions.
e SUBPLOT(m,n,p), or SUBPLOT(mnp), breaks the Figure window

into an m-by-n matrix of small axes
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Example

Xx=[-3-2-10123];
yl =(x"2)-1; .
% Plot y1 on the top
subplot(2,1,1); 0 M el

¥ values
s
2.7

plot(x, y1,'r-."); 5 R

) | 0 1 2
Xlabel(x values); PDF Reduiter Demo
ylabel('y values'); ————

% Plot y2 on the bottom : 4
subplot(2,1,2);
y2 =x+2; o

plot(x, y2, 'm*-"); 302 4 0 1 1 3

Figure
FIGURE Create figure window.

e FIGURE, by itself, creates a new figure window, and returns its

handle.
Example =
X=[3-2-10123]; :
YI - (X./\Z) -1; PDF Reducer Demo

o = e w

% Plot y1 in the 1¥ Figure

plot(x, y1,'bo-.");

xlabel('x values";

o EAL Yiew [smt Took Widow il
Ded& kAAs@8pLD

ylabel('y values’; _

% Plot y2 in the 2" Figure :

f|gure %; ‘ PDF Reducer Demo
y2=x+2; j
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plot(x, y2, 'g+:'");
Surface Plot
x=0:0.1:2;

y =0:0.1:2;
[xx, yy] = meshgrid(x,y);

zz=sin(xx."2+yy."2);

=101

-} Figure Mo, 1
oo B i oart ORI Y Ay e

DEERE kA A/, 2P0

surf(xx,yy,zz)

xlabel("X axes’)

ylabel("Y axes’)

[X,Y] = meshgrid(-2:.2:2, -2:.2:2);
Z=X *exp(-X."2 - Y.N2);
surf(X,Y,Z)

2D line plot
x=0:0.05:5; 1

08k ........ ........ SO ,,,,,,,,, ........ ........ T T T g

The sine wave graph
T T T

y=sin(x."2); L4 O YO 1 T 1 £
plot(x,y); - Lot Loffid- _
xlabel('time"); g

amplitude
o

ylabel('amplitude');

02k ........ Pk ........ ........ ....... I . ........

grid; o

tltle(‘The Sll’le wave graph’) OBk ........ ......... ....... ........ ......... ...... ........ ....... ......

legend(‘x_y relatlon’), 08 ........ ........ ......... e IR ........ " o i
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Bar plot

X=-2.9:0.2:2.9;

bar(x,exp(-X.*x));

Stairstep plot of sine wave

x=0:0.25:10;

stairs(x,sin(x)); 04l

2D Graphics

Some of 2D functions in Matlab:
e plot

e area

e polar

e stairs

e pie

e bar
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3D Graphics
Some of 3D functions in Matlab:

e plot3

e mesh

e pie3

o surf

e sphere

2D .
Example 1 ey

x = 0:0.2:20; . /}D\\

y= sin(x)'./sqrt(xﬂ); wll/ \ \\\\\X f\ﬁ\\ |
y(2,:) = sin(x/2)./sqrt(x+1); \\ // \ /}/\
y(3,:) = sin(x/3)./sqrt(x+1); Lz \ / \.\\vyﬁzu/&\_/

plot(x,y) o

=)

06

L L L L L L I I
U 2 4 [N« | VN VS T | 1]

Example 2
clc
Figure1 B E
Clear File Edit View Inset Tools Desktop Window Help k]
jjﬂé k +\-_\®@\'E£'@) DIE EE
close all . : »
. R ' ! gf%
: * :
x=0:0.1:10; e e L e
0.6 Ii ------- e 0 f-ibommcneoes i§----<{>} --------
—ci . + ' :
y—Sln(X), | *;: ----- i 0_4---% ---------- g ------ %— -------
[+ PoF * & k4
[ S U S *d poloi. e L
2=C0S(X); SRR R
(1 SRR AR S S — 0Fr---- Ce SRRl O B ERE hEEEEEE
* H— 4 : &
: o o &
Subplot(1,2,1) D2f e + :j‘; 02 g S T
5 .k 04 *’;4: __________ %; Do o é} ________ % """
pIOt(X9y9 r )’ OBF------ i...é.; ........... I ) R— ?}.{.{}}E .......... {2} -
. Ll vo8 G
grid . 4 I 1 . % """""" %%é
i %ﬂg 0 5 10
subplot(1,2,2)
plot(x,z,’md’);
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grid
Example 3

cle Bl Fgure1 ===
File Edit View Insert Tools Desktop Window Help u

lear _
clea Nl | kRO EHL- 2|08 0

close all
1 T T T T iy T
x=0:0.1:10; I N

N RN -
y=sin(x); S
i J

recos): R R A

v=exp(Xx); 05 _______ R _______ ______ _____ |
subplot(3,3,[1 2 3 4 5 6])

plot(x,y,’ r*"); ”
a5 4

grid "

subplot(3,3,7)

plot(x,z,”mo’);

grid
subplot(3,3,9)
plot(x,v);

grid

Example 4

x=0:0.1:2%*pi¢

yl = sin(xé(

y2 = cos)x¢(

plot(x, y1, -, x, y2, '+
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theta*5 :0.2 :0 = pi¢

rho = theta.”2¢

polar(theta, rho, *') 180

270

Example 5
x=[130.52.52];
explode =[01000];

pie(x,explode);

colormap jet; %

6%

Example 6
Y=][L5,3; : i
3,2, 7;

1,5, 3;

2,6, 1];

area(y);
title (“Area Plot®);
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clc

clear

close all
x=linspace(0,10,100);
y=sin(x);

area(x,y);

y-axies

grid

xlabel(‘x-axies’);

ylabel(‘y-axies’);

3D

Example 1

clc

clear

close all

t = 0:p1/50:10%pi;
plot3(sin(t),cos(t),t)

axis square;

grid

Example 2

x=[130.52.52]; "%
explode =[01000];

pie3(x,explode) DF Redu )

colormap hsv

2%

3%

B%
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Example 3
figure
sphere

axis equal

Example 4
Y=[521
873
986
555
43 2], ]
bar(Y) "

PDF R Fe

] w B m o ~ w ©
T T T T T T

wl

Y=[521
873
986
555
432];
bar3(Y)
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Subplot Example
t = 0:p1/20:2*pi;

[X,y] = meshgrid(t);
subplot(2,2,1)
plot(sin(t),cos(t))

axis equal
subplot(2,2,2)

z = sin(x)+cos(y);
plot(t,z)

axis([0 2*pi-2 2])
subplot(2,2,3)

z = sin(x).*cos(y);
plot(t,z)

axis([0 2*p1 -1 1])
subplot(2,2,4)

z = (sin(x).”2)-(cos(y)."2);
plot(t,z)

axis([0 2*pi -1 1])
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EXxercise
Q1) Write Matlab script for draw the area of the following function: f =In(x) ,0<

x < 20 then 40 point. And properties of first function is (red, plus, dashed), and
Properties of second function (cay, star, dotted), Added three options in the
graph.

Q2) Write Matlab script for draw two functions: y = Jx_+ Lz =x>+2 ,0<x<

5t . And properties of first function is (yellow, plus, dashed), and Properties of
second function (cay, star, dotted), Added three options in the graph. Used the
subplot command to display these functions on two windows on the same graph

Q3) Write Matlab script for draw two functions:y =f =e ™,z =x? ,0<x<

Sm . And properties of first function is (yellow, plus, dashed), and Properties of
second function (cay, star, dotted), Added three options in the graph. Each graph
must display on window.

Q4) calculate the percentage value the grade of student in mathematic
department, then Write a script and draw a pie graph of the
percentage, the graph should explode

excellent sections at the following table.
A

pass mid good Very good excellent
56 30 20 12 5

a) Write Matlab script for draw the two following
functions:M =sin(x),N =cos’(x) |,

0 <x < 2m. Using 100 data point, each function must display
on window. And properties of first function is (Black,
diamond, dashed), and Properties of second function
(blue, square, dotted), Added three options in the graph.

b) Evaluate with using the Matlab script, the solution of the

following equations:
A+B-C+D=15

3A-6B+5C-D=6
-2A-5B+6C+D=8
A-9B-7C-5D=0
Q1) For the matrix A =[1,2,3;4,5,6;7,8,9;10,11,12] ,using Matlab
script
1- Draw the bar graph of the matrix A.
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2- Find the matrix B which is a reshape of the matrix A, but with
6 rows and 2columns.

3- Draw the stairs graph of the matrix B.

4- Two graph display on the same window.

5- Q3) a) Write Matlab script for draw the two following

functions:f =e™.,g =cos(5t),0<x<5.

6- Used the subplot command to display these functions
on two windows on the same
7- graph, and properties of first function is (red, plus,

dashed), and Properties of second
function (cay, star, dotted), Added three options in the graph.
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Chapter five
Programming in
MATLAB
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Chapter five

Programming in MATLAB

Input and fprintf
fx>> x=input('please enter a number :')
please enter a number : 100
X =
100
fx >> fprintf('%d’,x)
100>>

fx >>

frpintf(*format’, x,...)
Format Code Description
e %d integer format

o %f Decimal format
Control code Description
e \n Start new line

e \t Tab

Text string,error message

e Text string are entered into matlab surrounded by single quotes
fx>> s=‘this is a text’

e Text string can be displayed with
fx>> disp(‘this is message”)

e Error message are best display with

fx>>  error(‘sorry, this is error’)
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Relational operators in MATLAB

Example Operator Relationship

X == == Equal to

y~=4 ~= Not equal to

b<0 < Less than

u>v > Greater than

5<=7 <= Less than or equal to
4>=3 >= Greater than or equal to

Control Structures

e |f Statement Syntax Examples
if (Condition 1) if ((a>3) & (b==5))
Matlab Commands Some Matlab Commands;
elseif (Condition 2) end
Matlab Commands if (a<3)
elseif (Condition_3) Some Matlab Commands;
Matlab Commands elseif (b~=5)
else Some Matlab Commands;
Matlab Commands End
end if (a<3)
Some Matlab Commands;
else
Some Matlab Commands;
end
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Example 1

test.m script file

x=input('please enter a number :)
y=input('please enter a number :)

if x>y

fprintf('The number X is greater.\n")
else

fprintf("The number y is greater.\n' )

end

Example 2

n = input('Enter an integer: ;

if (rem(n,2)==0)

fprintf('The integer %d is even.\n', n)
else

fprintf('The integer %d is odd.\n', n)

end

Example 3

a=input('Enter a number a: ");
b=input('Enter a number b: ");
fprintf(\n")

fprintf('l) Add a and b.\n")
fprintf('2) Subtract b from a.\n’)
fprintf('3) Multiply a and b.\n")
fprintf('4) Divide a by b.\n')
fprintf('\n")

n=input('Enter your choice: "),
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if n==1
fprintf('The sum of %0.2f and %0.2f is %0.2f.\n",a,b,a+b)
elseif n==
fprintf('The difference of %0.2f and %.2f is %.2f\n',a,b,a-b)
elseif n==3
fprintf('The product of %.2f and %.2f is %.2f.\n',a,b,a*b)
elseif n==
fprintf('The quotient of %.2f and %.2f is %.2f\n",a,b,a/b)
else
fprintf('Not a valid choice.\n")

end

Control Structures

e for loop syntax Examples
for i=1:100
for i=Index_Array Some Matlab Commands;
Matlab Commands end
end for j=1:3:200
D0t Some Matlab Commands;
for i=start:inc_value:stop end
Matlab Commands for m=13:-0.2:-21
End Some Matlab Commands;
end
for k=[0.1 0.3-13 12 7 -9.3]
Some Matlab Commands;
end
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Example 4

>> for p=1:10
fprintf(‘%d\t',p)

end
12345678910>>

>> for p=1:2:10

fprintf(*%d \t',p)

end

1 3 S 7 9 >>

Example 5
for k=5:2:13
fprintf('The square of %d is %d.\n', k, k"2)

end

The square of 5 is 25
The square of 7 is 49
The square of 9 is 81
The square of 11 is 121
The square of 13 is 169

Control Structures

e while Loop Syntax Example

while (condition) while ((@>3) & (b==5))
Matlab Commands Some Matlab Commands;

End end
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Example 6

k=5;

while k<=13

fprintf(’The square of %d is %d.\n’, k, k"2)
k=k+2;

end

switch
e switch — Switch among several cases based on expression
e The general form of SWITCH statement is:
switch switch_expr
case case_expr,
statement, ..., statement
case {case exprl, case expr2, case expr3, ...}

statement, ..., statement
otherwise

statement, ..., statement

end
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Example 7
a=input('Enter a number a:");
b=input('Enter a number b: *);
fprintf('\n’)
fprintf('l) Add a and b.\n")
fprintf('2) Subtract b from a.\n’)
fprintf('3) Multiply a and b.\n’)
fprintf('4) Divide a by b.\n’)
fprintf('\n")
n=input('Enter your choice: ");
fprintf('\n")
switch n
case 1
fprintf('The sum of %.2f and %.2f is %.2f.\n',a,b,a+b)
case 2
fprintf('The difference of %.2f and %.2f is %.2f\n',a,b,a-b)
case 3
fprintf('The product of %.2f and %.2f is %.2f.\n",a,b,a*b)
case 4
fprintf('The quotient of %.2f and %.2f is %.2f\n",a,b,a/b)
otherwise
fprintf(‘Not a valid choice.\n")

end

69



Al Ayl Glualil) ad 2ea) Gl a5 AL de Jole a cdilend Cings ) Lap

Programming in MATLAB

for Loop Example

Using the for loop to compute the Factorial

0l=1
I'=1
21=1x2=2

=1x2x3=6
41=1%x2x3x4=24
S1=1x2x3%x4x5=120

factorial.m script file

n =input(‘enter an integer number:")
x=1¢
for i= 1:n¢

X =x*i¢
end

fprintf('the factorial of % d is %d \n<'n,x)

Assignment 1

Write the factorial program using while loop
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if statement Example

The following example compute the grade of a student and print the result

for each degree

grade.m script file

degree=input('Enter your degree: ;

fprintf('\n")

if ( degree <= 100 & degree >= 90)

fprintf('The grade of the student %0.2f is excellent.\n',degree)
elseif ( degree <= 90 & degree >= 80)

fprintf('The grade of the student %0.2f is very good.\n',degree)
elseif ( degree <= 80 & degree >= 70)

fprintf('The grade of the student %0.2f is good.\n',degree)
elseif ( degree <= 70 & degree >= 60)

fprintf('The grade of the student %0.2f is mid.\n',degree)
elseif ( degree <= 60 & degree >= 50)

fprintf('The grade of the student %0.2f is pass.\n',degree)

else

fprintf('Not pass .\n’)

end

Assignment 2

Write the grade program using switch statement
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Programming in MATLAB
Write a program to calculate the average value of a student degrees
of five subjects, then print this average value , using

1- for loop

2- while loop

1) for loop

sum=0

fori=1:5

degree=input(‘enter your degree=")
sum=sum-+degree;

end

average = sum/5;

fprintf('The average of the student is: %0.2f \n',average)

2) while loop

sum=0;

=1;

while i<=5;

degree=input(‘enter your degree="
sum=sum-+degree;

=i+1;

end

average = sum/5;

fprintf('The average of the student is: %0.2f \n',average)
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Write a program to test a number, when it is 1, print the number is
positive, when the number is 0, print the number is zero, when the
number is -1, print the number is negative. For all other numbers,
print unknown using:

1- if statement

2- switch statement

1- if statement
number=input(‘'enter a number:");
if number==

fprintf( 'the number is positive \n');
elseif number==0

fprintf( 'the number is zero \n);
elseif number==-1

fprintf( 'the number is negative \n’);
else

fprintf( ‘'unknown \n’);

end

2- switch statement
number=input(‘'enter a number:");
switch number

case 1

fprintf( ‘the number is positive \n');
case 0

fprintf( ‘the number is zero \n');
case -1

fprintf( 'the number is negative \n');

otherwise
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fprintf( 'unknown \n');

end

MATLAB allows to use one loop inside another loop.

the syntax for a nested for loop statement in MATLAB is as follows

for m= 1y
forn=1:k
<statements>;
end

end

Write a program to calculate the production table using nested for
loop

clc

for 1=1:10;
b=0;

for j=1:10;
c(j) =a*b;
b=b+1;
end
disp(c)

String statements
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s =input(statement’ ¢s') returns the entered text as a MATLAB string.

Example
day = input(‘enter a day: ', 's");
switch day
case ‘friday’
msgbox(‘the day is off’)
case 'saterday’
msgbox(' the day is also off")
otherwise
msgbox(' you must go to college today’)
end

Loop Flow Diagram

Canditional Code

A

If condition
is true

If condition
is false

1) while loop example
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a=10;
% while loop execution
while( a <=20)
fprintf(‘'value of a: %d \n', a);
a=a-+l;
end
1. output
value of a: 10
value of a: 11
value of a: 12
value of a: 13
value of a: 14
value of a: 15
value of a: 16
value of a: 17
value of a: 18
value of a: 19
value of a: 20
2) for loop
for a=10:20
fprintf(‘value of a: %d\n', a);

end

2. output

value of a: 10
value of a: 11
value of a: 12
value of a: 13

value of a: 14
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value of a: 15
value of a: 16
value of a: 17
value of a: 18
value of a: 19
value of a: 20
Break statement
The break statement terminates execution of for or while loop.
Statements in the loop that appear after the break statement are not
executed.
In nested loops, break exits only from the loop in which it occurs. Control

passes to the statement following the end of that loop.

conditional
code

Iif condition
is true

condition

<>

If condition
is false

1) Break exampl
a=10;

% while loop execution
while (a <=20)

fprintf(‘'value of a: %d\n’, a);

a=atl;

if( a>15)

% terminate the loop using break statement
break;

end

end
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1. output

value of a: 10

value of a: 11

value of a: 12

value of a: 13

value of a: 14

value of a: 15

Continue statement

The continue statement is used for passing control to next iteration of for
or while loop.

The continue statement in MATLAB works somewhat like the break
statement. Instead of forcing termination, however, ‘continue' forces the

next iteration of the loop to take place, skipping any code in between

I

conditional

i
code
If condition continue
is true
condition

If condition
is false

1) continue exam
a=10;

%while loop execution
while a <= 20
ifa==15

% skip the iteration
a=a-+l1;

continue;

end

fprintf(‘value of a: %d\n', a);
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a=at1;

end

1. output

value of a: 10
value of a: 11
value of a: 12
value of a: 13
value of a: 14
value of a: 16
value of a: 17
value of a: 18
value of a: 19

value of a: 20
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Exercise

Q/ Write m-file in Matlab program to print the square of even numbers
for the interval (0-20) , and using one decimal format with while
loop.

Q/ Write a program .m script file to test a number, when the number is1,
print the number is positive when the number is O, print the number
is zero, when the number is -1, print the number is negative. For all
other numbers, print unknown using if statement.

Q/ Write m-file in Matlab program to print the square of odd numbers for
the interval (1-20) and using one decimal format with for
loop.

Q/ Write a program .m script file to test a number, when the number isl,
print the number is  positive when the number is 0, print the
number is zero, when the number is -1, print the number is
negative. For all other numbers, print unknown using switch
statement.

Q/ write m-file in matlab program to compute the factorial W using while
loop.

Q/ write m-file in matlab program to compute the factorial W using for
loop.

Q/Write a program to calculate the average value of a student degrees of
seven subjects, then print this average value using for loop.

Q/ Write a program to calculate the average value of student degrees of
three subjects, then print this average value using while loop.
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Q/ Write a program to calculate the production table using for loop.

Q/ Write m-file in Matlab program to print of even number using one
decimal format with if statement.

Q/ Write m-file in Matlab program to print of even number using one
decimal format with switch statement.

Q/ Write m-file in Matlab program to print of numbers from (1-20) using
three decimal format with for loop.

Q/ Write m-file in Matlab program to print of numbers from (1-20) using
three decimal format with while loop.

Q/ Write m-file in Matlab program to print the square numbers (5-15) by
step two and using two decimal format with while loop.

Q/ Write m-file in Matlab program to print the square numbers (5-15) by
step two and using two decimal formats with for loop.

Q/ Write a program .m script file to test a days, when the day is Friday,
print ¢ the day is off © when the day is Saturday, print 'the day is off”,
and otherwise days, print ' you must go to college today' using if
statement.

Q/ Write a program .m script file to test a days, when the day is Friday,
print ¢ the day is off © when the day is Saturday, print 'the day is off”,
and otherwise days, print ' you must go to college today' using switch
statement.
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