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18BIS0043 — Allen Ben Philipose

Experiment - 3: Convolution

3.1.

Unit Step function ‘u’:

z Editor - C:\Users\18BIS0043\Documents\MATLAB\u.m

[ TL.m T} trm | um "[ rm | usm x| + |
1 $ Function #1 for unit step function
2
3 [£] function y = u(n);
4 — y = double (n>=0);
Hl = I = find(round(n)~=n):
6 — ~ y(I) = NaN;
-
8 $ NaN is for non-integer arguments

Unit Step functions 2 ‘us’:

(A Editor - C:\Users\18BIS0043\Documents\MATLAB\us.m

——,e— e e e e e e e e e e E e e e e e —— — —— — —— — — — ——— —— —— — — —— ———— — q

[ T2m | um | usm \ + |
1 $ Unit step function continuous
2
3 -] function y = us(t)
4 - Zro = t==0;
Sif= pos = t>0;
6= “y = 2zro/2 + pos:
7
——,— e e e e e e e e e E e E e e e e e ——— e ——— . ——— - — - — - 4



Triangular function ‘tr’

M Editor - C:\Users\18BIS0043\Documents\MATLAB\tr.m

The ‘ramp’ function is a part of the triangular function and this function needs

u‘-hwwo-{

2| trm | um

F
rr

TUNeT i

Py
"o

function y = tr(t

leeds the functi

| rm

| usm 2| 4+ |

triangular function

on o r
1000 X

):

y = r(t+l) - 2*r(t) + r(ct-1):;

the continuous unit step function named ‘us’

(A Editor - C:\Users\18BIS0043\Documents\MATLAB\r.m

Tim | trm | um | rm | usm x| + |
1 $ Function r for triangular function
2 $ Needs the function us
3
4 function y = r(x)
o= Yy = X.%us(x);
——,— e e e e e e e e e E e E e e e e e ——— e ——— . ——— - — - — - 4



Final Program: Using 4 functions — ‘tr’, ‘u’, ‘'r’, ‘us’, for different
Sfunctionalities as shown in the program

M Editor - C:\Users\18BIS0043\Documents\MATLAB\T1.m

I

I

I

|

'

I

'

I

'

I

'

I

|

[(Ttm 2| tem 2| um 2| em 2| usm 2| T2m x| + | !
1 - clc !
21 = clear all |
3 i
4 - nx = -2:8; |
51 nh = 0:12; i
6 — X = u(nx-1) - u(nx-6); % Function u is defined !
= h = tr((nh-6)/4); % Function tr is defined !
8 - y = conv(x,h); !
: |
10 - ny = (nx(1)+nh(1)) + (0: (length(nx)+length(nh)-2)):; |
11 |
12 - subplot (3,1,1): |
13 = stem(nx,x, 'k--','filled') i
14 - xlabel('n'); !
15| = ylabel('x"'):; !
16 - axis([-2,20,0,4]): !
1= grid on; !
!

I

i

18 |
19 - subplot (3,1,2):; i
20 = stem(nh,h, 'xr','filled’'):; i
7hLl= xlabel('n'):; |
22| = ylabel('h'); !
23 -  axis([-2,20,0,4]):; !
24 - grid on; !
25 I
26 -  subplot(3,1,3): |
27 - stem(ny,y, 'o', 'filled'); i
28 — xlabel('n'):; i
29 - vlabel('y'): '
30 - axis([-2,20,0,4]): !
31 -  grid on; !
32 !
I

I

'

I

'

I

'

I

I

I

|

'

I

'

I

)
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18BIS0043 — Allen Ben Philipose

3.2

Program:

Defining functions ‘u’, unit impulse function‘d’, x(n) and y(n).

[Z Editor - C:\Users\18BIS0043\Documents\MATLAB\T2.m
| T2m x| + |

W 0 J 0 O &= W N -

e
N PO

4% hl —h5 are signals corresponding to the sub-question (a to e).

cle
clear all

nx = =-5:10;
ny -5:10;
nd = -5:10;

d = 1.%(nd==0);
X = u(nx) - u(nx-4); % Function u is defined
Y = ny.*u(ny) - 2.*(ny-4).*u(ny-4) + (ny-8).*u(ny-8);

(A Editor - C:\Users\18BIS0043\Documents\MATLAB\T2.m
| Tam | + |

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

hl = conv(x,Xx);
nhl = (nx(1)+nx(1)) + (0:(length(nx)+length(nx)-2)):

$ Convolution is associative

$ x(n)*x(n)*x(n) = (x(n)*x(n))*x(n)

s = conv(x,x);

s2 = (nx(1)+ny(1)) + (0: (length(nx)+length(ny)-2)):
h2 = conv(s,x)’

nh2 = (nx(1)+s2(1)) + (0: (length(nx)+length(s2)-2)):

h3 = conv(x,Vv):

nh3 = (nx(1)+ny(1)) + (0:(length(nx)+length(ny)-2)):;

h4 = conv(y,d):
nh4 = (nx(1)+nd(1)) + (0: (length(nx)+length(nd)-2)):;

hS = conv(y,v):
nhS = (ny(1)+ny(1)) + (0:(length(ny)+length(ny)-2)):



Plotting the first 3 graphs:

\A Editor - C:\Users\18BIS0043\Documents\MATLAB\T2.m

[ Tam x I + |
?ﬁ = subplot(3,2,1):
34 — stem(nhl, hl, 'k--','filled"’)
<= xlabel('nhl’');
36 — yvlabel('hl');
<= title('x(n) * x(n)"'):
<= axis([-5,10,0,15]):
39 - grid on;
40
41 - subplot(3,2,2):
42 - stem(ny,y, 'm','filled');
43 - xlabel('ny'):;
44 - ylabel('y"'):
45 - axis([-5,10,0,15]):
46 — title(’vin)*);
47 - grid on;
48
49 - subplot(3,2,3):
<= stem(nh3,h3, '0’','filled’');
<al|= xlabel('n'):;
7= vlabel ('h3');
== axis([-5,20,0,15]):
L= title('x(n) * y(n)'):

<= grid on;



Plotting the last 3 graphs:

(A Editor - C:\Users\18BIS0043\Documents\MATLAB\T2.m
| T2m

56
57
S8
59
60
6l
62
63
64
€5
66
67
68
€9
70
71
72
73
74
75
76
77
78
79

x [ 1)

subplot(3,2,4):

stem(nh4,h4,'qg’', 'filled"'):;

xXlabel('n'):
vlabel('h4d');
axisf{i-5,20,0,15]));
title('y(n) * d(n)'):;
grid on;

subplot(3,2,5):

stem(nhS,hS, 'r--"','filled');

xlabel('n'):;
vliabel('hS');
axis([-5,20,0,60]):
title('y(n) * y(n)'):;
grid on;

subplot(3,2,6):

stem(nh2,h2, 'b--"',"'filled"'):;

xlabel('n'):
ylabel('hé'):;
axis([-5,20,0,15)):

title('x(n) * x(n) * x(n)"'):;

grid on;
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3.3

Program:

(A Editor - C:\Users\18BIS0043\Documents\MATLAB\T3.m
[ T2.m C='-Z] u.m ?-‘.1 us.m *I T3.m = ] +1

= clc

2l = clear all

3

41 = nx = -10:10;

Si= nh = -10:10;

6 — nd = -10:10;

7= dl = 3.%(nd==-2); $ 3d[n+2]

8 - d2 = 1.%(nd==1); $ d[n-1)

9 - d3 = 2.¥%(nd==2); $ 2d[n-2])

10

i = h = u(nh+4) - u(nh-3); % Function u is defined
124 == x = dl-d2+d3;

13

14 - y = conv(x,h);

S = ny = (nx(1)+nh(1)) + (0:(length(nx)+length(nh)-2)):;
16

@ Editor - C:\Users\18BIS0043\Documents\MATLAB\T3.m
[ T2.m ?il um f?*‘.[ us.m | T3m = ] + ]

3= stem(nx,x, 'k', 'filled*)
1= xlabel('nx"');

20 = vlabel('x"');

21 = title('3d[n+2] - d[n-1] + 2d[n-2]"')
221 = axis([-10,10,-2,4)):

23] = grid on;

24

2T = subplot (3,1, 2)

26| = stem(nh,h, 'o’','filled')
2 = xlabel('nh');

28 — ylabel('h'):;

29 - title('u(n+4) - u(n-3)"'):
30 = axis([-10,10,0,4]):

S (== grid on;

32

31 = subplot (3,1, 3)

34 - stem(ny,Vy, 'r--','filled’)
35 - xlabel('ny'):

36| = vlabel('y'):

37 = title('x(n) * h(n)')’;

S8 = axis([-10,10,0,5)):

SO = grid on;

40



18BIS0043 — Allen Ben Philipose

3d[n+2] - d[n-1] + 2d[n-2]

10

nx
u(n+4) - u(n-3)

1+

10

nh
x(n) * h(n)

——— — — —

——— — — —

10

-8

ny

**%Unit Step function ‘u’ (from page 1) is also used in this program.
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