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Chemistry

Week No. Items Detail

1,2 Introduction
Environment of MATLAB

3,4 Arithmetic Expressions

Mathematical functions, Logical Operators, Relational Operators.

5 ’ 6 Vectors and Matrices

Matrix operations , transpose and inverse of matrix.

7,8 Working with polynomials (manipulating polynomials, derivatives

roots, eigen values)

9,10, 11 Solve System of Linear Equations by Gauss Elimination Method
M-File
Create M-file, function calling in MATLAB

12,13 Programming with MATTAB, Use of Built-in Functions, Input

Output, Structured Programming, Nesting and Indentation

14 . 15 Graphic Plot

Graphics two-dimensions plots, Log-log and semi-log plots,

Histograms plots.




Linear Regression, Curve fitting techniques

16,17

Conditions and Loops Statements
Functions in MATLAB if, else, else if, while, for, switch, break

Loop function: for-next ,...do-while...end

18,19, 20

Roots Finding of Nonlinear Equations : Bisection ,Regula-false

methods, Newton Raphson method

21,22

Numerical Integration by Trapezoidal Rule, Simpson’s Rule

23,24

Applications
One and Two dimension Intropolation by algebraic polynomials
Roots Finding of Nonlinear Equations : Bisection ,Regula-false

methods, Newton Raphson method

25, 26

Numerical Integration by Trapezoidal Rule, Simpson’s Rule
Numerical Solutions of ODEs using Euler Method, Modified Euler
Method , Runge Kutta Method

27,28

Calculate the Laplace Transtorm and Inverse Laplace Transform

29,30

What is the Optimization Toolbox?, Unconstrained and constrained

Optimization , Multi-objective optimization, Large scale Algorithms
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MATLAB: It is a very useful engineering program especially in the analysis

and design of electronic and industrial systems and simulation using the
computer. The word Matt Lab came from the initials of the term (Matrix
Laboratory). It includes a huge library of tools used in many fields such as
signal processing, image processing, robotics, and more.

Definition of program designers

The program was designed by two people: Cliff Muller, a professor of
mathematics, and Jack Little, a computer science professor with a
bachelor's degree in electrical engineering for over 20 years at Michigan
University, Stanford University and the University of New Mexico.
they spend five years in the (Intel Hypercube organization ) and (Ardent
computer) factories before moving to the parent company of the MATLAB
program.

Matt Lab Applications

Using in Control System.

Using Digital Signal Processing.

Using in Mechanical Applications
Using in Radar Applications

Using in Electronics Applications
Using in Automotive Applications.
Using in Communication Applications.

properties

1- MATLAB platform is designed to solve engineering and scientific
problems in an easy way for the user

2- Matrix-based MATLAB is the best way to express computational
mathematics

3- Integrated graphics make it easy to visualize and gain insights from
the data.

4- An extensive library of pre-integrated toolboxes that allows you to
immediately start using the necessary algorithms for your domain.

5- Desktop contains tools for quick access. Easier for the user
1
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6-MATLAB tools and capabilities are all thoroughly tested and designed
to work together.

7- MATLAB helps you take your ideas off your desktop
8- You can analyze a large, large-scale data set.

9- MATLAB codes can be integrated with other languages, allowing you
to deploy algorithms and applications within web, enterprise and
production systems.

e Configure the program

1- The language: Matlab This is a high-level language for arrays.

2- MATLAB Work Environment: Includes MATLAB users or
programmers and also includes tools for development,
management and applications of MATLAB.

3- Graphics: Matlab includes high-level commands for 2D and 3D data
visualization, and image processing.

4- Matlab Library: A wide range of mathematical functions such as
(sin,log....)

5- The possibility of linking Matlab with programming languages such
as C and Java.

e When you start MATLAB, the desktop appears in its default layout. shown
fig (1)
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# MATLAB R2012b,00 o .

B3 Ell:'l:, ™~ Colrnaries & E i, New Variable: | Analyze Code (z5] E @) Preferences @ e

[ Open Variable ~ {5 Run and Time (5 setPath

New MNew Open |5 Compare Import  Save Simulink  Layout Hel =) RequestSupport
Seript v - Data Workspace (- ClearWorkspace ~ |77 Clear Commands ~  Library w i Parallel = -
FILE ‘VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
== (@ E L v ProgramFiles » MATLAB » R2012b b bin * =
Current Folder Gl Co &
Name Fe s> | Name Value 3

BEEEE

win32
deploytool.bat
| insttype.ini
(=] ledataxml

& oo ~....i Explore data that you
L| mexp " )
& moetiat “ 7| create orimport from
- Ules_installer.pm files

% mw_mpiexec.bat
wnr;ar!gbat

\

Details »

Ready \ OVR

Fig (1) Command .
History

. window
File you are window

using

e command window

The main window of the program where the instructions are written

directly. It has several functions:-

1- View the help texts included with the functions provided by the
program or general assistance.

2- View results.

3- See the work path and change it programmatically.

4- View the contents of the work field and the value of the variables
and delete them as necessary.

5- Open subsections of the program such as (Simulink.. , demo).

e WorkSpace window

In this window, the names of the variables declared and their values are
shown.
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It benefits from avoiding the return of the same values for the variable and
when you close the program is erased data, as well as data is deleted
programmatically using clear.

e History window
In this window registration all orders executed at in time and date

One of its benefits is to facilitate the reactivation of the command using
the arrow keys on the keyboard.

** | Jsing command window

e To insert notes in window command can use (%)

e Mathematical functions.
Ex1\ find summation 1+2 ? Shown fig (2)

Command Window

= a=1:;
»>» b=2:
>» c=a+b

Fig(2)

e Important Command
1- CLC: clear window command just without delete
2- Clear: delete all data in window command

EX2\find( 8*7, 200-50 , 9/3 ,6"5) ?shown fig(3)
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Command Window

>>» a=7;b=8;c=200;d=50;e=9;f=3;g=6;h=5;

>> al=a+tb
al =
15
>>» cl=c-d
cl =
150
»>» el=e/f
el =
3
>» gl=g™h
gl =
7776
S>> |

Fig(3)

e Another method to write command in fig (4)
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Command Window

>» a=3;
>» c=a+3

Fig (4)

EX3\ find cos(30), cos™? (0.8660), sec( 60),abs -9?shown fig(5)

>=> cosd(30)

ans =
0.8660
>> acosd(0.8660)
ans =
30.0029
>> sec(60)
ans =
—-1.0500
>> abs (—9)
ans =

=]

fx >>

Fig(5)



e Priority in calculations shown fig(6). Start from left to right

Q 1

A 2

* 3

/ 4

+ 5

- 6
Fig(6)

Ex4\ find 8+6*(10+5)/3-5 ? shown fig(7)

Command Window

»>» clear

>> 8+6%(10+5) /3-5

33

Logical Operators: shown table 1

Fig(7)

Tablel
Inputs | and || or || xor not
a4 ||B ||A&B ||A|B || xor(A,B) || ~A
2 & & & & 1
2 1 & 1 1 1
1 @ & 1 1 =
1 1 1 1 & &

Ex5\find (1andl),(1or 0), (0 xor 0),(1 not)?shown fig (8)

1%t LECT
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Command Window

ans =
1

== 110

ans =
1

> mor (1,0)
ans =

1
> ~1

ans =

Fig(8)

EX6\find (1 or 0 and 0 )?shown fig(9)

Command Window

> 1|0&0

== 1| (0&0)

aIns =

1

= (1]10) &0

arns =

Fig(9)
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e Relation Operators. Shown table(2)

Table2
A<B B is bigger
A>B A is bigger
A<=B B bigger or equal A
A>=B A bigger or equal B
==B A equal B
A~=B A not equal B

e Matrices and Arrays: which viewer data as rows and

columns.

Ex7\ a=1,2,3,4 .find arrays 1*4.shown fig(10)

Command Window

>»> a=[1 2 3 4]

Fig(10)

EX8\ create a matrix 3*3, a=[1 2 3;4 5 6,7 8 9]shown fig(11)
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> a=[1 2 3;4 5 6;7 8 9]

a =

1 2 3

4 5 6

7 8 9
Fig(11)

e Another way to create a matrix,(zeros, ones, rand)

Ex9\ create a 5-by-1 column vector of zeros. Shown fig (12) Random

Command Window

>» 2z = rand(h,1
>> z = zeros(5,1) >> z = ones(5,1) (5,1)

.8147
. 9058
L1270
L9134
.6324

oo o o o
e I
oo o oo

Fig (12)
e Matrix and Array Operations

EX10\ summation

ommand Window

>» a=5;b=[1 2 3; 4 5 6;7 8 9]:
>> a+b
ans =

6 T 8

9 10 11

12 13 14

Fig (13)
10



EX11\ transpose a matrix. Fig (14)

-
c =
6 7 8
9 10 11
12 13 14
Change columns > o
and rows palace
ans =
6 9 12
7 10 13
8 11 14
Fig(14)
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EX12\ Multiplication a*a, a.a ,a=[12 3;4 5 6;7 8 9],fig(15)

Command Window

>»> a=[1 2 3;4 5 6;7 8 9];
>> a.*a

Dot
multiplication ans =
1 4 9

16 25 36
49 64 81

> a%*a
ans =

30 36 42
66 81 26
102 126 150

Fig(15)
Ex13\ find determine matrix [12 3; 45 6;7 8 9]

11

Command Window
>>» a=[1 2 3;4 5 6;7 8 9];
»>>» det(a)

6.6613e-16



e Real& imaginer

Fig (16)

Ex14\ a=3+5i,b=8+2i,find [a+b, a*b, a-b, a/b]

Command Window

Jx

=>» a=3+5i;b=8+21;
»>» ath

4ans =

11.0000 + 7.00001

>> a*hb

ans =

14.0000 +46.00001

*>» a-b

4ans =

-5.0000 + 3.00001

»>» a/b

ans =

0.5000 + 0.50001

12
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e Insert text
Ex 1\ Insert ’ hallo’.fig(1)

Command Window

>>» 'hallo®
ans =

hallo

Fig(1)

Ex2\ insert text with number .fig(2)

> £ = T71;

c = (£-32)/1.8;

tempText = ['Temperature is ' ,num2str(c),'C']
tempText =

Temperature is 21.6667C

Fig(2)
e Polynomials
Ex3\ represent c= X*-3x%+2 .
>> ¢=[1,0,-3,0,2]
G =
1 0 -3 0 2
Fig(3)

Ex4\ find b(x)=x2 +5x+3,if x=5.



== x=h;
»>» b=x"2 +h*x+3

h =
53
Fig(4)
e Polynomials roots

Ex5\ find roots c(x)= x?-5

»>» ¢=[1,0,-25];
>» roots (c)

Fig(5)
Ex6\ find roots b(x) =x? -5x +6

>» b=[1,5,6];
>» roots(b)

ans =

-3.0000
-2.0000

Fig(6)
Ex7\find roots c(x)=2x2+7x+6

LECT?



LECT?

>> o=[2,7,6];
=>» roots (o)

ans =

-2.0000
-1.5000

Fig(7)
Ex 8\find roots b(x) =4x? -24x+35.(destor)

>>» b=[4,-24,35];
>>» roots(b)

ans =

L

. 5000
.5000

ha

fig(8)

e polynomials derivatives

Ex9\find derivative c(x)=x3-4x+10

> o=[1 0 -4 10];
>> polyder (c)

epolynomials multiplication



EX10\ find convolution c(x)=x+3, b(x)= x+2

Command Window

>>» clear
>>» b=[1 2];c=[1 3];

>» x=convib,c)

1 5 6

Fig(10)

Ex11\ find convolution ¢c(x)=x?-2x+10, b(x)=2x?+4x+7

>> b=[2,4,7];e=[1,-2,10];

>> x=conv(b,c)

Fig(11)

Polynomials division

Ex12\divide two Polynomials c(x)=3x?-2x+4  b(X)=x?+7 .

>» o=[3,-2,4]1;b=[1,0,7];
>> [c,bl=deconvic,b)

Fig(12)

LECT?
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e Solve liner equation in Matlab
EX13\Find x,y if

x+3y=4

2X+4y=5
»» a=[1 3; 2 4];
>» b=[4:5]:

>» c=inv{a) *b

-0.5000
1.5000

Fig(13)

Ex14\ Find x,y,z .if
3y+2x+z=11
x+3y+z=10
2X+7z+5y=33

>> a=[3 2 1; 1 3 1;2 5 7];
>> b=[11;10;33];

*»» c=invi{a) *b

1.4324
1.8649
2.9730

Fig(14)



Eigenvalue

Ex15\Find Eigenvalue if matrix is

2 0 1
=—1 4 -1
-1 2 0

Command Window

>» clear
> a=[2 0 1;-1 4 -1;-1 2 0];
>» lambda = eig(a)

lambda =
3.0000

2.0000
1.0000

Fig(15)

e Gauss Elimination

EX16\Find x,y .using Gauss Elimination ,if

X+3y=4
2x+4y=5
»>» a=[1 3;2 4];
»>» b=[4;5];
>> a\b
ans =
-0.5000
1.5000

Fig(16)
6
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EX17\ Find x,y,z . using Gauss Elimination ,if
3y+2x+z=11

x+3y+z=10

2X+7z+5y=33

2X+y+z=7

>> a=[3 2 1;1 3 1;2 55 7; 21 1];
>> b=[11;10;33;7];

>>» a\b

ans =
1.2683
1.9712
2.9387

Fig(17)
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e Great M-file in Matlab .shown fig(1)

M-file: It is a code prepared previously perform various functions and each
function has its own name does not resemble others. There are two types
of functions :

1- Functions that are written by ourselves and stored with a specific
name for later use. But the following should be considered:

e The function name in the function definition is the same as the
function is saved.

e The function name is composed of a single section that is not
separated by a space.

e The name must not exceed 31 characters.

e The function name starts with a letter and can be followed by a
symbol.
If needed the function can call it by typing its name or playing it
directly from Run in the file screen.

2- The second type is functions stored in the MATLAB program and are
prepared by the software manufacturer.We can use it directly without
having to know the code in it
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4\ MATLAB R2012b - -

Eﬂj @ [3] Find Files & E Lz, New Variable |.s Analyze Code @ @ {0} Preferences @ - Communty

il

New MNew Open ||| Compare Import Save E—Openv'ariable' &RunandTrre Simulink  Layout ﬁmp&m Help 3Reqmt5uppnrt
Seript v - Data Workspace [, ClearWorkspace ~ [/, Clear Commands ~  Library ~  iJParallel v =
FILE VARIABLE CODE SIMULINK ENVIRCNMENT RESCURCES

€ H ﬁ . » C » ProgramFiles » MATLAE » R2012b » bin »
Current Folder ® | Command Window

Name « >> clear

m3iregistry s fx >

registry
util

& insttype.ini

=] lcdataxml

2 ledataxsd

= ledata_utf8.xml

sl matlab.bat
4 matlab.exe

m

#\ MATLAB R2012b = | lob

Al

e LBl @ISearch Docurnentation

,fj'_’lj 9 (e & E L, New Variable |« Analyze Code ga @ @) Preferences.

|ma) @ 3 Community
- [+ Open Variable ¥ {> Run and Time (5 setPath
New New Open |[3Compare Import  Save — Simulink ~ Layout Help = Request Support
Seript w - Data 77 Clear ~ [ Clear ~  Library ~ = Parallel ¥ -
FILE VARIABLE ‘CODE SIMULINK ENVIRONMENT RESCURCES
G Ly C v Users » seri » Desktop *

Command Window

5 ® | | Workspace

- il

£ >> bb r = =

£ ~ Editor - CAUsers\serr\Desktop\bb.m =R

3 o= PUBLEH HY S PRl el =0
ds 5 H [g] Find Files mset 51 fx Fi] ~ < > é} L@ [ Run Secton

40 - [Zlcompare v  cComment % % % 2 GoTo v =
New Open Save & Breskponls  Run | Runand Runand | Advance
fx - - + Pt > Indent =R A\ Find ~ - - Time  Advance
A > FILE EDIT NAVIGATE BREAKPOINTS RUN

[bbm x| ’ \
il|= a=10; =
2= b=30; =
3= c=a+b — |
4 run N

2 usages of "b" found [ script [in 3 Col 6 [OVR
L

Fig(2) window editer
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Ex1\find circle area =pi*r? .by use m-file.fig(3)

Command Window

>> bb
enter r valu : 5
78.5000

Jx >>

AT = e W ST S ST SR T

EDITOR

s = B3 [ Find Files msert 2 fx [yl > <@ >

+Vb2—4ac

e |iZ| Compare = Comment % ‘42 #d .y GoTo « e g
- - - éﬁnt - Indent =B \{ Find ~ - -
FILE ECIT NAVIGATE | BREAKPOINTS
(bom ]
i[= r=input( 'enter r wvalu : | ) :
2= pi=3.14;
zi= c=pi*(r"2);
4 — disp(c)
3
3
Fig(3)

Ex2\find x:"’T .use m-file.fig(4)

»>> bb

enter a value : 4
enter b value : 3
enter ¢ value : 5

-0.3750 + 1.0533i
-0.3750 + 1.05331

fx >>

e Great function

—b +Vb?—4a

Ex3\find x=—2Z
2a

FiLe U MAN IR £

(bm +]

1 - a=input{ 'enter a wvalue : ' };

2 — b=input({'enter b value : '};

3 - c=input('enter ¢ value : '});

4

5— x1= (-b+sqgrt((b*2)-4*a*c))/(2*%a) ;
& — x2= (-b+sqrt((b*2)-4*a*c))/f(2*%a) ;
7 — disp(xl)

8-  disp(x2)|

9

Fig(4)

° .using function.shown fig(5)
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Command Window

>> destor(2,5,3)

Current Folder

ans =

-1.0000 -1.5000

3¢d |ect

Find Files Ml - ~ - r ;
’fljj ﬁ ﬁ [a e fnsett E ﬁ Q:I ' |> é? @ L%|Run59ction

il compare > Comment % i i fGoTo

Ne'w Op'en Savve épmt . . "R Qe Breakfnnt; R:n RI::.:M :::::“ri l&"q’d\"‘“w
FILE EDIT HAVIGATE BREAKFOINTS RUN

circal_aream % | cylinder_volum.m X[m;]

1 function x=destor(a,b,c)

2= x=[ (-btsqrt ( (b*2) - (4*a*c))) /(2%a), (-b-sqrt((b*2)-(4*a*c)))/(2%a)];

3

A

Fig(5)

Ex4\find circle area .using function . shown fig(6)

,:Il:'l:, ™ i & E L, New Variable |.& Analyze Code m E
|

Mew New Open |£|Curmare Import Save
i - Data ‘Workspace

Script

Open Variable + *> Run and Time
& &2 Simulink  Layout

3 Clear Comm

ands - rar

0 }| PdCeE = A d - I
__'r Editar - CAUsers\sern\Desktop\circal_area.m

= ;v Tk Users ¥ serri b Desktop #
{_,':I Er# ﬁ ﬁ P = EDITOR PUBLISH VIEW

Command Window

> circal_area{E}

Current Folder

ans =
78.5398

Jx >>

Ex5\find cylinder volum

EE:' ™~ E [ Find Files Insert 5L fx s

=| Compare ~ Comment %% ‘e %
New Open Save Ij__"'l Lo & -’fj

- - A= L Indent wE| [
FILE EDIT
[circal area.m x| Untitled2  x
1 function a=circal_area{R}
2 — a= pi* (R*2) ;
s

Fig(6)

.using function. shown fig(7)
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3¢d |ect

HOME
L=x '{llj (' Ll Find Files & E
New New Open |iZ|Compare Import Save
Seript v w Data  Works
FILE
<A H = v v Users b oserri b Desktop
5 Command Window
=
é >> cylinder volum(5,64)
[=
6 4ans =
314.1593

[ Editor - C:\Users\serri\Desktop\cylinder_volum.m e § ~————

EDMOR
dh g [ Wrndres nsert 51 fx [ v <@
B o . iz compare = Comment 9% ‘4 #d o GoTo = I
w Open Save
- - ~ [Frint ~ Indent N .4 Find =

FILE EDIT NAVIGATE B

circal_aream % [cylinder_volum.m X]

e Graphic plot

1
2 —

function v=cylinder wolum(R, H)
v=pi *H* (R*2) ;|

Fig(7)

Matlab has a great ability to display vectors, arrays and functions as
graphs, It can also draw three-dimensional shapes in addition to moving
these graphical shapes and this in addition to the possibility of inserting any
text comments and change the colour of the line and label axes and label

variables

e Linspace ,2*i,100)ﬁ

Drawing accuracy ]

Ex6\ find graphic two-dimension for sin(x). shown fig(8)
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- Editor - C\Users\serri\Desktop\Untitled5.m
| — .

File Edit View Inset Tools Desktop Window Help 2

DEdse | k| AKAODEL- S| 0EH D

EEZI - E [l Find Files Insert 51 fx > <
e |1zl compare ~  Comment % s %4 =
- - =L Indent w3 |5

FILE EDIT

circal_aream  ® | cylinder_velumm | destorm x| Untitled5.m

- x=linspace (0,2%pi, 100) ;

- y=sin(x);

plot(x,y)

- xlabel ('x', 'fontsize' [ 16);

- ylabel ('sin(x) ', 'fontsize', 16)

[ T
|

sin(x)

Ex7\ find graphic two-dimension for sin(x),cos(x) togather. shown fig(9-10)

Wl Flle Edlt VIew Insert T00|s DESktop Window HE|p

o7 39 & (] Find Files met B fifil ~ <o DEHS | K[ AWNOBDEL- S/ 0EH|m

=| Compare * Comment %% ‘42 &
New Open Save Il"-l Lo ‘é R ‘r} E"Eﬂ

MR = L ndent [2] ¢4 e Change the
FILE EDIT )

circal_area.m # | cylinder_velum.m x| destor.m # || UntitledS.m I dranng

1- x=linspace (0,2%pi,100) ; properties.

2 — y=sin (x) ;

2= z=cos (x) ; Flg()

4 — prlot(x,vy)

5l= held on

6 — rlot(x,z) ;/

7
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7 = - = X
nﬁgures Figure 1 - - - ———— ‘ a —

File Edit View Inset Tools Debug Desktop Window Help LI
Ddde | HIAIKRKODEL- 2|08 |om BOBs0)
1 \ T T T
05+ \ - |
i ﬂ\! / |
05 —
1 1 1
0 1 2 3 4 5 6 7
Property Editor - Lineseries ﬁ?l
Misnlav Mame: Plot Twne: [rvd line
ore Properties...
X Data Source: | auto M| || (7= ~||ns - Refresh Data
¥ Data Source: - r -
Marker: | none w ||6.0 - -

Fig(10)

Ex8\ find graphic two-dimension for sin?(x)+cos(x),cos(x) togather. shown
fig(11)

" Editor - C\Users\serri\Desktop\Untitled5.m

Figure 1 c=
EDMTOR
File Edit View Inset Tools Desktop Window Help El
Find Files Insert fx p—
w o = FMErTIEREY R AR
|iz| Compare ~  Comment %6 ‘4%
New Open Save -
- - > HPrint - Indent el
= = 1.5 T T T T T T
circal_aream  * | cylinder_volum.m  *| destorm =
1- x=linspace (0,2%pi 100) ;
2 - y=(sin(x) ."2) +cos (x) ; ! i
3 - z=cos (x) ;
4= plot(x,y)
5|= hold on 14 1
6 — rleot(x,=z)
7
[] 4
05 _
-1
5 T
Untitledb
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¢ Ploting log-log &semi log

Fig(11)

e linspace(0, 00,10

Staging on the horizontal ]

e semilogx (X,y): The graphic is toward the horizontal axis.

e semilogy(x,y): The graphic is towards the vertical axis.

3¢d |ect

Ex9\plot X3 toward the horizontal axis& vertical axis. Using semilog &

log-log. shown fig(13-14-15)

R s

" Editor - C\Users\serri\Desktop\Untitled.m

EDITOR

ED:, - % L] Find Files Insert 51 fx
. |l Compare ~ Comment % ‘53 E,:;:l
- - ~ (APt -

FILE EDIT

Indent | EJ

File Edit View Insert Tools Desktop Window Help

FEEEIN R AR EE

8000

7000

Untitledm =

6000 -

1- x=linspace (1,20,100) ;
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e Histograms plots

EX10\ [1 11 2 2 3 4 4 5].in histograms. shown fig(15-16-17)
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2 — hist (x)
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EDITOR

= Find Files = e -
= @ Lal Insert l=;_, fx !
| Compare +  Comment B
New Open Save i > Z & ‘f“:l
- - ~ = Print - Indent =] Lz |Zo
EDIT

FILE

Untitled2 = || Untitled.m ~ x

il [= x=[111223445¢86¢67];

2
3|= hist(x,[0:1:10])

Linear Regression
EX11\ x=[03 68 11 19 20],y=[01 4 9 16 20 22].find Linear Regression plot.shown

fig(18)
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nti m =

il |= x=[0 3 6 8 11 19 20];
2= y=[0 1 4 9 16 20 22];
3 - rlotregression(x,y)
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4t ect

e Condition statements
1- If.....end

If + Condition
Statement

End

Ex1\ use matlab cods which ask for input ‘x’,and solve,the fuction
y=x?+vx + 9 result, if x>5.shown fig(1)

- - vala ww
FILE “] Ell:::' - % [ Find Files Insert =l fX v | &
= 0 ﬁ | ;v Coop Users b oserri b Deslct1 R |1z compare ~ Comment 95 ‘4 5{;] g GoTo « N
Command Window = = - EP’“ = Indent = | Find =
>> Untitled FILE EDIT MAVIGATE | BRE
enter the value of x: 4 Untitled.m =
>> 6 1 - x=input ('enter the wvalue of x: ');
2 - if (x > B):
ans = 3 - y=x"2+sqrt (x+9) ;
4 — disp(y) ;
6 5 — end
6 |
Jx >>
Fig(2)
2- If...... else....... end

If + Condition
Statement 1
Else
Statement 2

End
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Ex2\ use mat lab cods which ask for input ‘x’,and solve, the function.
shown fig(2)

y:{x2+\/x+9 x> 2

x? x<?2

1 [
VARIABLE i R

FILE |

2o 5B b > G o e s> Deiaop» || corom
; Command Window I:JI:IL:I - ﬁ [EFindFil-B!S Insert 5 fx ~ g
; >»>» Untitled e 0_ s izl compare = Comment % 42 % o GoTo ~ - _
! enter the value of x: 4 .w ‘fn v“e épmg - Indent w1 |5 \{ Find = -
b
f 19.6056 FILE EDIT | naviGaTE | BREAKPOIN
Untitled.m ><I
>> Untitled il|= x=input ('enter the walue of x: ');
enter the value of x: 1.5 9 — if (x > 2);
2.2500 3 - y=x*2+sqrt (x+9) ;
4 — else
f‘! >> 5= y=x"2;
G
7= end|
8 — disp(y)
Fig(2)
3- If.....elseif...... else....... end

If + Conditionl
Statement 1
Elseif +condition2
Statement 2

Else

Statement 3

End
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Ex3\ use mat lab cods which ask for input ‘x’,and solve, the function. shown
fig(3)

x% +Vx+9 x>0
Yy=1x+1 x=0
x? x<0

u—— s —_— TR TR = — |

. — -— —
lew New Open ||| Compare Import cave L =T Editor - C:\Users\sem'\thsk‘Eop\Enﬂtled.n"h*‘_ Q -
e - Data Workspace (77

FILE VARIAE:
asr HE Ly Co» Users » serri b Desktop » | I:II:,IZI 13 [?FindFibes sert 51 fx v || "?
; Command Window . |j__.';'_|Cc.|mpare ~ Comment 95 ‘sz il I:J'H]G.nTnv .
' >> uUntitled v v v Bprint v Indent [5] o3 ¢ (L Find ¥ ~
‘ enter the wvalue of x: 2 FILE EDIT NAVIGATE | BREAKF(
i 7.3166 Untitled.m* =
1 - x=input ('enter the value of x: ');
>> Untitled 2 - if (x > 0);
enter the wvalue of x: 0 3 - y=x"2+sqrt (x+9) ;
1 a|= elseif x==0;
== y=x+1;
>»> Untitled 6 — else
enter the value of x: -2 T - y=x"2;
4 8 — end
3= disp (y)
S>>
Fig(3)

Ex4\ write mat lab cods to compare between three input numbers. shown
fig(4)
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Script  * . = - Data Workspace [ Clear e E N S R | Ig'_‘ICDrnpal'e | commens ¢/; _53 ; -— L= L
FILE VARIABLE New Open Save - = Breakpoints  Run
IS S| ﬁ v G or Users v serri b Desktop # - - éPrht - ndent v v - -
| — FILE EDIT BREAKFOINTS
E >> Untitled 1-— a=input ('enter a: ');
% enter a: 7 2 — b=input ('enter b: ') ;
- enter b: 2 3 c=input ('enter c: ');
eni.:erc:? o= ifa>hb
¢ is th biggest number 5 |= if ase
fa': >z 6 — disp('a is th biggest number')
T|= else
8 — disp('c is th biggest number')
3= end
10
11 — elseif b>a
12 — if b>»c
13 — disp{'b is th biggest number')
14 — else
15 — disp{'c is th biggest number')
16 — end
17 — end
Fig(4)
4- Switch ...... case statement

End

statement 1

case 2 value

otherwise

switch + Conditionl

case 1 value

Statement 2
Case 3 value

Statement 3

Ex5\write a mat lab program which asks for input ‘y’ and determining if the
input is even or odd numbers. shown fig(5)
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»> Untitled
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[Zl Compare * Comment 95 43
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Untitled.m* =

1

mo=l @ o

yv=input ('enter y:

')

switch mod(y,2)

end

Fig(5)

case 0
disp('y is even number')
otherwise

disp({'y is odd number')

Ex6\ write a mat lab program which asks for input 'y’ (your grade)and
determining . What is your assessment of the exam. shown fig(6)

FILE

VARIABLE ]

> @S

Command Window

;v b Users b oserri b Desktop #

>> Untitled
enter your grade: 95
Excellence
>> Untitled
enter your grade: 85
very good
>> Untitled
enter your grade: 75
good
>> Untitled
enter your grade: 65
medium
>> Untitled
enter your grade:
Acceptable
>> Untitled
enter your grade:
fail
fx >

55

45

=

New Open

-

-

|5 Lompare

3t~

LOMMENT Yo 4%

Indent |

EDIT

Save NAVIGA

-

FILE

Untitled.m b

1 —

[ - B Y T S YR 1O
|

10
11
12
13
14
15
16
17

Fig(6)

x=input ('enter your grade:
switch logical (x)
case x>=90
disp('Excellence’)
case x>=80
disp('very good')
case x>=70
disp('good')
case x>=60
disp('medium')
case x>=50
disp('Acceptable’)

otherwise
disp('fail'})

end



e Loop function
1- For

4t ect

For x=range
Statement

end

Ex7\ Enumerate x from 1 to 5. shown fig(7)

— 1
FILE "-"AF{IABLI I:::::I 'ﬁ E E Find Files S E
1y (5 ﬁ , ® Ci b Users b serri b Deskiop F @Cﬂﬂmﬂrﬂ Comment 9
- = - o
Command Window Mew Open Save —d
- - - éﬁ'ﬂ - Indent
=>» Untitled . N
2 (Urtitedm x|
1-— for a=1:5;
3 2 — x=a+1;
3 - disp (x)
4 4 — end
5
5 )
6
Fig(7)

Ex8\ write a matlab program that finds the sum of the first 25 numbers.

shown fig(8)
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- = TANISAIE
I E ENSRE
*E H b C: b Users ¥ serri b Desktop »

Zommand Window _] W;]
>» Untitled 1- a=0;
the total sum is : 2= Tfor n=1:25;
325 2= a=n+a;
4 — end
&.}} 5 — disp('the total sum is : ');
&6 — disp(a);
7
8
- I
Fig(8)
2-while

While + logical expression
Statement

end

Ex9\ Enumerate x from 1 to 5.using while. shown fig(9)

@Fﬂdliﬁ

E\HPC:PUsersbsenib

nmand Window

>>» Untitled

1
a=1;
2 2 - while a<é;
3 - X=a;
3 4 — disp (x)
3 — a=a+l;
4 [ end
T
5 a
Fig(9)



Ex10\ write a matlab program that finds the sum of the first 5
numbers.using while. shown fig(10)

Command Window

total sum =
15

fx >>

2
4
5 while x<=h
& — n=x+n;
T — x=x+1;
g8 — aend
9 — disp('total sum =');
10 — disp(n) ;

Fig(10)

4t lect
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e Symbolic Math Toolbox: is provides functions for solving, plotting, and
manipulating symbolic math equations. You can create, run, The
toolbox provides functions in common mathematical areas such as
calculus, linear algebra, algebraic and ordinary differential equations,
equation simplification, and equation manipulation.

Ex1\ write the function x3+5, Symbolic Math Toolbox.

Command Window

Fx syms X
>>» f=x*3+5h

f=

x*3 + 5K
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Ex2\ Differetive the function x3+5, and find second Differetive

ammand Window

>> syms X
>> f=w"3+5

f =

x*"3 + kK

»>> diff (f)

ans =

IExAD
>> syms X > SYmMSs X
>> f=x"3+5; »>>» f=x"3+5;
>> d=diff (f) ; or >> diff (£,2)
> diff (d)

ans =

4ans =
¥ 6*x

ex\ Differetive the function x?*y? for x , y,and second differetive for y
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Command Window

>> sSyms X ¥ >> syms X ¥V

> F=xA2%yAD >> F=x*2%yrD;
>> k=diff(f,v,2)

f =

XD EyAD k =

>> d=diff (£f) DExhD

d —

DEypEy D

>> k=diff(f,y)
k =

DELNMDFYy

e Partial differentiation

I —
>> Syms X Y
> f=xn2*yn2;
»> k=diff(f,x)
k=
QExhyh2
> diff(k,v)

ans =

d*xky



e Integration

Ex\ find Integration for x"2

>> sSyms X
>» f=x*2;
>> l=int (f)

k=

x*3/3

Limited integration

1 2
Ex\ find Integration for 0 X

> Syms X

> f=x"2;

>>» k=int(f,x,0,1)
k —

1/3

Ex\ find Integration for x?+y?

Fr Byms X Y >> 8yms X ¥

> f=x*2+y"2;
>> d=int(f,vy)

d=

XA2%y + yA3/3

> f=x"2+y"2;
>» d=int (f, x)

d =

x*3/3 + x*yh2

5t lect



e Subsute

5t lect

Ex\ find the x>+y? if (x=2),and (y=3),(integration x and sbus x=2,y=3),(x=1,2,3,4)

>> Syms X Y

> f=x*2+y"2;
»>>» h=subs(f x,6 2)
h=

vA2 + 4

> Syms X Y
> f=x"2+y"2;
>» k=int (f,6x)
k =
Xh3/3 + x*yh2
»>> subs(f, {x,v},{2,3})
ans =
13
F> 5yms X Y
> f=x"2+y"2;

>» subs(f,x,1:4)

ans =

>F SYyms X Y

> f=xx"2+y"2;
>» h=subs(f,x,62)
h =

vh2 + 4

>» subs(h,y,3)

ans =

13

[ v*2 + 1, v*2 + 4, v*"2 + 9, v*2 + 16]
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e Solve Fourier series in matlab

a4+ ) (aﬂ cos(nz) + b, sin(n:r:))

(0 = L[ s
§ g = = %]_:f(m)cm{m)dx, 1<n
b = %]_:f(m)sin(mr)d:r, 1<n.

Ex\find Fourier series in matlab for

()_cosx O<x<m
flx) = 0 T<x<?2m

2 SYymsS X n

>» d=cos (x) ;

> h=0:

>»> a0=(1/2*pi) *(int(d,x,0,pi) +int(h,x,pi,2*pi))

ald =
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= 5yms X n

>» d=cos (x) ;

> n=1:3;

*>> (1/pi) *(int(d*cos (n*x) ,x,0,pi))

ans =

[ (5734161139222659*pi) /36028797018963968, 0, 0]
»>> (5734161139222659%*pi) /36028797018963968

dans =

0.5000

>> syms X n

> d=cos (x) ;

> n=1:3;

»>>» (1/pi)*(int(d*sin(n*x) ,x,0,pi))

ans =

[ 0, 1911387046407553/45035996273704%6, 0]
>» 1911387046407553/4503599627370496

ans =

0.4244

*Laplace transform
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Ex\find laplace 5t,sin5t+e =8¢

>>» syms t
=» f=h*t;
>>» laplace (f)

ans =

5/s"2

>>» syms t
»»> f=sin(b5*t)+exp(-8*t) ;
>>» laplace (f)

ans =

1/(s + 8) + 5/(s*2 + 25)

e Inverse laplace

. . 1 5
Ex\find ilaplace 5/s? , — + =
s+8  s<+25
&> 5yms s
»» f=h/s"D2;

>> jlaplace (f)

ans =

E*t
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F> Syms s
>> f=(1/(s+8))+(5/(s"2 +25));
>>» ilaplace (f)

ans =

exp(-8*t) + sin(5*t)



