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Jo b glgil
Scripts are used for storing several executable statements.
Functions are used for functions and subroutines.
MAT-files are used for storing data.
ralizes gla Axio

The command window.

1. The command window is used for immediate mode entering and display of
variables and execution of a MATLAB command.

2. The command window is used for execution of a functions, subroutines and
programs that are stored in an M-File .

The edit window.

1. The edit window is write and edit functions, subroutines and programs which are to
be stored in an M-File.

The graph window
1. The graph window is used to view plotted data.
2 @yge & cOmmand Window axie yo DOC L g Help jgiws 51 IMATLAB jgiws y2 5590 50 (g2losdly 0,5 6l
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HELP topic  gives help on the topic.
HELP word  where ‘'word' is a filename,

X
help Diary

g e LiT Matlab s b iSTy(5 el 30,05

;  Place at the end of line to suppress the computer echo.
,  Used at the end of a line if the computer echo is desired.
% This is a comment.

I o 03 Lol s 45 guuls jgiws buie o2 ()

format short output displays four decimal places
format long output displays fourteen decimal places
who list of variables
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what list of files
clear clear workspace
clear variables  clear variables
clear functions  clear functions

clc clear display
clg clear graph
e SO A (g3 Hlade Yold
X=2;
y =X"2-3*X + 2;

- Subroutine s iivgs a3

function (output-list) = <subroutine-name> (argument-list)
{<specification-statements>}
{<executable-statements>}

:subrouting &G 03g0d 0 w3 (Slp Jbo

function r = sroot(A)
% Newton's method to find A"(1/2)
p0 =1; % Starting value.
for k=1:50,

pl = (p0+A/p0)/2;

disp(p1);

if abs(p1-p0)/pl < eps, break, end;

p0 = p1;
end

subroutine ;ul 9silgs 1,8 o gas
sroot(5)

3

2.33333333333333
2.23809523809524
2.23606889564336
2.23606797749998
2.23606797749979
2.23606797749979

Tprames M-file G 551, function G 4548

function <output-list> = <function-name> (argument-list)
{<specification-statements>}

{<executable-statements>}

<output-name> = <returned computation>
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1w o 3 G g f.m (Slgol b Laliseo M-File 98 5o 1 » 3 b Function

function y = f(x)
y = exp(-x./10) + sin(x);

functionW=G(Z) % Zisalby 2 vector
x=2Z(1);

y =Z2(2);
W = [xN2-y. A2 2*X.*y];

Spless 1,5 1, Function 434X
-f(pi/2)

ans =
1.85463599915323

-G([2 1])

ans =
3 4

(Arrays ) b al,T
el L jo 1 (s yilo) aslyT S5 o o lead ay due S Wi o0 0333 B wilyl )0 b pusiiio ool , Matlab o
$Syb 4z a1y jerwd pp AT uS asciee NEIP 1 eoliiwl b e 9 S y>] Matlab jo 1y p 5 Homws 3
2905 ool ylgf o

Z = zeros(1,5) % Initialize a row vector with zeros.

Z= 0 0 0 0 O

W = zeros(3,1) % Initialize a column vector with zeros.
W =
0
0
0
M = ones(2,4) % Initialize a matrix with ones.
M=
1 1 1 1
1 1 1 1
size(M)
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V =11,2,3,4]

v= 1 2 3 4
length(V)

ans = 4
sum(V) % The sum of the elements of V.

ans= 10
mean(V) % The mean of the elements of V.

ans = 2.5000

(Transpose) ool 5 s ke
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WS QT
X =1:20; % A list of integers from 1 to 20.
Y = XA2; % A list of their squares.
Y (10:20) % Display only the last 11 entries.
ans =

100 121 144 169 196 225 256 289 324 361 400
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A=[12 3 4
5678,
91011 12];

A(1,3) % Select one element in a matrix.
ans= 3

A(2:3, 1:2) % Select a sub-matrix.

wole Sluwlxo ¢l | Sluwlre sla Koo

+ Addition
Subtraction
Multiplication
Division
Power

> ~ >(. 1

&5 Y1090 ) (6l e 9 4)d & dr )l Slawlre gly LSl o Khas

+

Element-wise addition
Element-wise subtraction

* Element-wise multiplication
. Element-wise division or use ( ).*(-1)
2 Element-wise power
1w op i Matlab s
-A=[12,
34];
- AN2 % Square a matrix.
ans =
7 10
15 22
- AN2 % Square each element in a matrix.
ans =
1 4
9 16

- C=inv(A) % Find the inverse of a matrix.
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C=
-2.0000 1.0000
1.5000 -0.5000

- A*C % Verify that C is the inverse.

ans =
1.0000 0
0.0000 1.0000

== Equal to

~= Not equal to

< Lessthan

>  Greater than

<= Less than or equal to
>= Greater than or equal to

~ Not Complement

& And True if both operands are true
| Or True if either (or both) operands are true

1 True
0 False

if (<logical-expression#1>),
{<executable-statements>}
elseif (<logical-expression#2>),
{<executable-statements>}
end

if (<logical-expression#1>),
{<executable-statements>}
elseif (<logical-expression#2>),
{<executable-statements>}
else
{<executable-statements>}
end

www.IrChe.com
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Break
if n==3, break, end

for k=1:100,
x=sqrt(k);
if x>5, break, end
end

For ,| s ail>

suml =0;
for k = 1:1:10000,
suml =suml + 1/k;
end
suml

suml =
9.78760603604434
**kkkkkkk
sum2 = 0;
for k = 10000:-1:1,
sum2 =sum2 + 1/k;
end
sumz2

sumz2 =
9.78760603604439
*kkhkkkkkk

forj =15,

for k = 1:5,

A(j.k) = 1/(j+k-1);

end
end
A % The 5 by 5 Hilbert matrix A will be displayed.

> while J,us” ail>

m = 10;

k=0;

while k<=m
x = k/10;
disp([x, x"2, x*3]); % A table of values will be printed.
k = k+1;

end
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cos(x) cosine (radians)

sin(x) sine (radians)

tan(x) tangent (radians)

exp(x) exponential exp(x)
acos(x ) inverse cosine (radians)
asin(x) inverse sine (radians)
atan(x) inverse tangent (radians)
log(x) natural logarithm base e

logl0(x) common logarithm base 10
sgrt(x) square root

abs(x) absolute value
round(x) round to nearest integer
fix(x) round towards zero

floor(x)  round towards -i

ceil(x) round towards +i

sign(x)  signum function

cosh(x)  hyperbolic cosine

sinh(x)  hyperbolic sine

tanh(x)  hyperbolic tangent

acosh(x) inverse hyperbolic cosine

asinh(x) inverse hyperbolic sine

atanh(x) inverse hyperbolic tangent

real(z) real part of complex number z
imag(z)  imaginary part of complex number z
conj(z)  complex conjugate of the complex number z
angle(z) argument of complex number z
rem(p,q) remainder when p is divided by q


http://www.irche.com/Software_Education.asp
http://www.irche.com/soft_edu/mat5.pdf
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max maximum value

min minimum value

mean mean value

median  median value

std standard deviation

sort sorting

sum sum the elements

prod form product of the elements

Cumsum cumulative sum of elements
cumprod cumulative product of elements

diff approximate derivatives (differences)
hist histogram

corrcoef correlation coefficients

cov covariance matrix
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C=[1-32]
C=
1 -3 2
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for x=0:0.5:3,
disp([x,polyval(C,x)]),
end

0 2
0.5000  0.7500
1 0
1.5000 -0.2500
2 0
2.5000  0.7500
3 2


http://www.irche.com/Software_Education.asp
http://www.irche.com/soft_edu/mat4.pdf
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TS oy 1y (ol ador wir S (s il (5 9k oo Yo
p(X) = x5 -10x4 + 35x3 - 50x2 + 24

C=[1 -10 35 -50 24]
C= 1 -10 35 -50 24

roots(C)

ans =
4.0000
3.0000
2.0000
1.0000

1945 c0g0 ool LS

DA wly
conv  polynomial multiplication
polyfit polynomial curve fitting

S ey [y 5 @ I 09
p(x) = x5 -10x4 + 35x3 - 50x2 + 24

C=[1 -10 35 -50 24];
X=-0.2:0.1:4.2;
Y=polyval(C,X);

axis([-0.2 4.2 -2.3 4.3));
plot(X,Y);

hold on;

plot([-0.2 4.2],[0,01,[0,0],[-2.3 4.3]);
xlabel('x");

ylabel(y’);

title('Graph of a polynomial.’);
grid;

axis;

hold off;

S gy 1) SIN(X) @b oy oS 4y g ais )5 ol 1) TPIOL jgiws U 15 oguis hEIP oS b 20g 403
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[X Y] = meshdom(-1:0.1:1, -1:0.1:1);
Z=X"2-YAN2;

mesh(2);

title("Graph of z = x"2 - y"2");

Pawbed luug help &5k 311y (oSS il
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Z€eros Zero matrix

ones matrix of ones

rand random elements

eye identity matrix

meshdom domain for mesh plots
rot90 rotation of matrix elements

fliplr flip matrix left-to-right
flipud  flip matrix up-and-down

diag extract or create diagonal
tril lower triangular part

triu upper triangular part

' transpose

AX =B b5 oliws Jo

A=[12 3 4, % Enter the matrix A.

A wWN
== o
RN e
wE P

[t R}

A=l

o
P NRDN

2
3
4

B=[2134]" % Enter the vector B.

A wWEDN



_ Iranian Chemical Engineers Website

X =A\B

X =
0.8333
-0.2273
0.2576
0.2121

A*X % Verify that X is the solution.

~ 5
(JOI—‘I\)U)

A=[12 3 4, % Enter the matrix A.

)
[V E] = eig(A)

A wWwN
== o
N e
WP

V=
-0.2397 -0.0481
0.8438 0.0977
-0.1880 -0.8201
-0.4418 0.5618

% Solve the linear system AX = B.

% V is a matrix of eigenvectors.
% E is a diagonal matrix of eigenvalues.

-0.8000 0.5479
0.0966 0.5187
0.3733 0.3908
0.4597 0.5272

E=
3.6856 0 0 0
0 1.3717 0 0
0 0 -2.9395 0
0 0 8.8822

www.IrChe.com

: Eigenvectors and Eigenvalues
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