Vectors, Arrays and Matrixes

Assign a value to a variable (observe the effect of the semi colon):

= w=3; Fx ®=3
=
=

3
Creating a row vector of size (1x4) Creating a column vector of size (4x1)
> ox=[1l 2 3 3] *» x=[1; 2; 3; 5]
X = W=

1 2 3 5

Ly T S T o I ]

Creating an array of size (1x9) using the semicolon sign (:)

e oH=1l:.5:5
= =
1.0000  1.5000  2.0000  2.5000  3.0000  3.5000  4.0000 @ 4.5000  5.0000
= sizelx)
ans =
1 9
Creating an array of size (1x9) using the for loop
i=1:
for m=1:0.5:5
¥iil=m:
i=i+l;:
end
=
Creating a matrix of size (3x3) Creating a matrix of size (3x3) using 2 for loops
>» A=[1 43 ;286; 17 2] i=l:
for m=1:1:3
A = j=1;
for n=D:2:4
Lo x(1,3)=wtn;
z g & I=3+1;
1 7 z end
i=i+l;
end
X
¥ o=
1 3 5
2 4 &



Basic Matrix Operations:

> A=[1 -2 3; 4 -5 6; 2 7 9]

»» B=[2 0 3; 78 2: 1L -5 6]

A = E =
1 -2 3 2 ] 3
4 -5 =] 7 g 2
e 7 = 1 -5 =
Fr odet(d) Fr glee(d) »r rank(d)
ans = ans = ans =
75 3 3 3
= inwid) > 4
ans = ans =
-1.1a00 0.5200 0.0400 1 4
-0.3200 0.0400 0.0300 -2 -5
0.5087 -0.1467 0.0400 3 [ 9
*» AtE *» A-E =x AYE == Qv
ans = ans = ans = ans =
3 -z & -1 -z 0 -9 -3l 17 2 o g
11 3 g -3 -13 4 -2l -70 ag S5 _ag 12
3 2 15 1 1z 3 62 11 74 5 _35 4
Eigenvectors and Eigenvalues of a Matrix:
= oelg(d) »>= [Eigvectors, Eigwalues]=eigid]
ans = Eigqwrectors = Eigvalues =
12,1652 -0.1809 -0.5739 -0.4045 12.1652 o
-1.0000 -0.3618 -0.2984  -0.8089 0 -1.0000
-6.1652 -0.9145 0.3837 0.4267 o o

0
0

-6.1652



Graphic Utilities

= ezplot('cos(x) ')

> grid on

>
>
=
==
>
>
>
>
>
>

>
>
>

=

Y:

cos(x)

= ezplot('logix) ') = oezplot ! (x-2)F (=420 %' [-3,3])

>» grid on

>» grid on

¥=0:0,1:4%pi;
Y=Co3(x);

grid on
x=0:0.1:4%pi;
¥=Ccog(x);
plot(x,¥]

grid on

title('Z Periods
xlabhel('x")
Flabeli'y')

z=ginixl;:
hald on

Iogix) ) () =

of the Function cosi(xl')

plotix,z,'r-."', 'Linewidth' 2]

O:0.1l:2%pi:
sin(x=):

arealx,v,-1.5,'FaceColoxr',[0.5 1.0 0.07)
¥lim([-1.5 2]}




) Figure No. 1 _I- _ID 5‘

File Edit Yiew Insert Tools MWindow Help

clear all losEa|/hArs PO
i=1:
for dtl=0:0.001:1
®(i)=dtl;
j=1:
for dcZ=0:0.001:1
¥i(i)=dtz;
Zli,j)=sin(2%pi*dtl)*sin(2¥pi*dt2);
1=1+1:

end

i=i+1:;
end
wesh(¥,v¥,2)

contour (X,¥,2]




Complex Numbers

Defining a complex number:

Fr o H=3+41

3.0000 + 4.00001

Conjugate
B> =X

Y:

3.0000 - 4.00001

> y=2-5i
¥ =
2.0000 - 5.00001
> KXY
ans =

Z6.0000 - F.00001

Absolute Value
»> abs(x)

B MLV
ans =

-0.4825 + 0.79311

33 x=3+47

3.0000 + 4.00001

Angle in Radians

= oangle(x)

0.9273

]
ans =

1.0000 + 9.00001

Angle in Degrees
== oanglelx) ¥180/pi

53.1301

Fr oMYV
ans =

5.0000 - 1.00001



Loading Data from a File and Saving Data to a File

>>» A=load|'datalarim.dat')

Y

. 1000
L2000
L3000
. 4000
L5000
L6000
L7000
. G000
. 2000
.aoaa
.1o0a
L2000
.3000
. 4000
L5000
. 6000
7000
L3000
L2000
.aoaa
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. 0100
. 0400
. 09200
1600
L2500
L3600
L4900
. 6400
. 5100
.Qooo
. 2100
. 4400
. 6900
L9600
L2500
. 5600
. 3200
. 2400
. 6100
.Qooo

3> plotihiz, 1), Afz,2))

==

4

S5

3

grid on

33 Bl:,l)=A{:,1);
w3 Bl:,2)=2%4(:,2)

E =

a
. 1000
. 2000
. 3000
. 4000
. 5000
. 6000
.Faaa
. 5000
. 9000
.0oao
. 1000
. 2000
. 3000
. 4000
. 5000
. 6000
.Foaa
. 5000
. 2000
.0oao

[ S e o e T e B o e e Y Y e Y O e Y s Y e Y o

> gave(l'datalarimz.dat',

[ S B VT o T Y O L I L R e B RS T SN I o == T e T e o Y s Y s [ |

1]

L0200
. Q500
. 15800
L3200
. 5000
Lr2na
L9500
L2500
LB200
.Qooo
4200
. G500
. 35800
L9200
. 5000
.1z200
L7800
L4500
2200
.Qoao

'E','-ascii','-taha')



»>» format short
= k=173

0.3333

Defining a Polynom

P(x)=x>+2x> +3x +4
>» coef=[1 2 3 4]

coef =

clc: To clear the command window
clear all: To clear all the variables in memory

Symbolic Integration

== gyms H
Fr ow=inti(l/ (x-3))

Y:

log(x-3)

»»= format long
=x H=1l/3

0.333335333333333

Roots of a Polynom

»= rootsicoef)
ans =
-1.6506

-0.1747 + 1.54691
-0.17%747 - 1.54691

Numeric Integration

= ox=0:0.1:1;
e oYF=M.OME:
»= Area=trapz [,V

Area =

0.3350

Mean Value, Variance and Standard Deviation of a Set of Data

ra=[l3-45367210-142 911 7 §]

»r meania) »>= war(a)

ans = ans

2.9333 37,6361

= atda)

11



>>» fprintf (' Thiz will apear on the screen ‘n')
This will apear on the screehn

>» Lormat long
>> pi

ans =
3.141592653558979

F» fprintcf('sl. 28 ,pi) Fr fprintf('sl.5E' ,pi) »» fprintcf|'s1l.8L£' pi)
3.14 3.14159 3.14159265

>» a=3; b=1.2:; c=0.0003;
»» fprintf ('3d ‘“n %3.1f “n %6.5£ “n', a,b,c)

3

1.2

0.00030

round floor ceil

Round towards nearest integer. Round towards minus infinity. =~ Round towards plus infinity.
= oround(6.7) =% round(6.3) =» floor(a.7) »» Eloor(g.3) = ceil(a.7) = ocelllo.d)
ans = ans = ans = ans = ans = ang =

7 & & f 7 7

»> rand(l,l0)

0.56875 0.7942 0.0592 0.e028 0.0503 0.4154 0.3050 0.8744 0.0150 0.7as0

= randint(l,10)

>>» randinti3,1l0)

ans =



Sample Matlab code 1: To add natural numbers from 1 to a user-given maximum number; (a)
using the short formulae, (b) using iteration

clear all

cle

n=input('n egerini GFiriniz: 12
% a)
Totall=n¥(n+l) /2

2 h)

TotalZ=0;

for i=l:n
Totald=Totals+i;

end

TotalZz

Sample Matlab code 2: To calculate e* function using the first n terms in its Taylor Expansion; (a)
via the calculation of the error when the user supplies the number of terms, (b) via the calculation of
the number of terms when the error is given.

a)

klear all:

clc:

w=input('Give x'):
n=input('Mumber of terms = ?');

expl=expilxl;

expi=1;

for k=1:n
expa=expi+xk/factorial (k) ;

end

error=expl-exps

Sample Matlab code 3: Calling a function

function cagatay
clear all:

clc:

a=5, 345;
b=3.123:
c=T7.547:
awerage (a, b, c)

function res=awverageia,b,c)
res=(ath+c) /3:

b)

clear all;

clc:

»=input('Give x');
eps=input('Giwve the error'):

expl=exp (=]
expi=1;

erraor=1+eps;

n=1;

while error >= eps
expz=expi+Ltnsfactorialinl ;
error=expl-expa:
n=n+l1:

end

n)




Sample Matlab code 4: To find out the number in a given decimal digit

a) m-File b) Screen output

Give a real number 0.12345675

Which decimal digit do you want = 7 4
The nuamber after 4 digitc = 4

-

clear all; clc:
a=input('Give a real number ');
n=input('Vhich decimal digit do you want = » '):

% Truncate the nuwber after nth digit
b=floor{a*l0*n)/10"*n;

% Truncate the numher after (n-1l)th digit
c=floor(a*l0*in-1))/10*(n-1):

% To keep only the nth digit
d=h-c;
e=d¥*10"n;

% To display the result with a given format
fprintf('The mamber after %1.£ digit = %1.£',n,e)




