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Experiment: 1

Sampled sinusoidal signal,
various sequences and different
arithmetic operations

Scilab code Solution 1.1 1

1 //Example 1 1
2 // P lo t the con t i nuou s t ime s i g n a l x ( t )=exp(−2 t ) and

a l s o i t s d i s c r e t e t ime e q u i v a l e n t s i g n a l with a
sampl ing p e r i o d T = 0 . 2 s e c

3 clear;

4 clc ;

5 close ;

6 t=0:0.01:2;

7 x1=exp(-2*t);

8 subplot (1,2,1);

9 plot(t,x1);

10 xlabel( ’ t −> ’ );
11 ylabel( ’ x ( t ) −> ’ );
12 title( ’ Continuous−t ime P lo t o f exp (−2 t ) ’ );
13 n=0:0.2:2;
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Figure 1.1: 1
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14 x2=exp(-2*n);

15 subplot (1,2,2);

16 plot2d3(n,x2);

17 xlabel( ’ n −> ’ );
18 ylabel( ’ x ( n ) −> ’ );
19 title( ’ D i s c r e t e−t ime P lo t o f exp (−2 t ) ’ );

Scilab code Solution 1.2 2

1 //Example 1 2
2 // P lo t the con t i nuou s t ime s i g n a l x=s i n (10∗ t ) and

a l s o i t s d i s c r e t e t ime e q u i v a l e n t s i g n a l with a
sampl ing p e r i o d T = 0 . 2 s e c

3 clear;

4 clc ;

5 close ;

6 t=0:0.01:2;

7 x1=sin (10*t);

8 subplot (1,2,1);

9 plot(t,x1);

10 xlabel( ’ t −> ’ );
11 ylabel( ’ x ( t ) −> ’ );
12 title( ’ Continuous−t ime P lo t o f s i n (10∗ t ) ’ );
13 n=0:0.2:2;

14 x2=sin (10*n);

15 subplot (1,2,2);

16 plot2d3(n,x2);

17 xlabel( ’ n −> ’ );
18 ylabel( ’ x ( n ) −> ’ );
19 title( ’ D i s c r e t e−t ime P lo t o f s i n (10∗ t ) ’ );
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Figure 1.2: 2
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Figure 1.3: 3
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Scilab code Solution 1.3 3

1 //Example 1 3 : P lo t the c on t i nuou s t ime s i g n a l x ( t )=
r ( 0 . 5 ∗ t ) and a l s o i t s d i s c r e t e t ime e q u i v a l e n t
s i g n a l with a sampl ing p e r i o d T = 0 . 2 s e c

2

3 clc;clear;

4 t=0:0.01:2;

5 x1=0.5*t;

6 subplot (1,2,1);

7 plot(t,x1);

8 xlabel( ’ t −> ’ );
9 ylabel( ’ x ( t ) −> ’ );
10 title( ’ Continuous−t ime P lo t o f r ( 0 . 5 t ) ’ );
11 // zoom rec t ([−5 0 5 5 ] ) ;
12 n=0:0.2:2;

13 x2=0.5*n;

14 subplot (1,2,2);

15 plot2d3(n,x2);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x ( n ) −> ’ );
18 title( ’ D i s c r e t e−t ime P lo t o f r ( 0 . 5 t ) ’ );

Scilab code Solution 1.4 4

1 //Example 1 4 : P lo t the c on t i nuou s t ime s i g n a l x ( t )=
r e c t (2∗ t ) and a l s o i t s d i s c r e t e t ime e q u i v a l e n t
s i g n a l with a sampl ing p e r i o d T = 0 . 0 1 s e c

2 clc;

3 clear;
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Figure 1.4: 4
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4 t=0:0.01:1;

5 x1=1*( abs (2*t) <0.5);

6 subplot (1,2,1);

7 plot(t,x1);

8 title( ’ Continuous−t ime P lo t o f r e c t (2 t ) ’ );
9 n=0:0.01:1;

10 x2=1*( abs (2*n) <0.5);

11 subplot (1,2,2);

12 plot2d3(n,x2);

13 xlabel( ’ n −> ’ );
14 ylabel( ’ x ( n ) −> ’ );
15 title( ’ D i s c r e t e−t ime P lo t o f r e c t (2 t ) ’ );

Scilab code Solution 1.5 5

1 //Program 1 5 : P lo t the c on t i nuou s t ime s i g n a l x=
s i n c (10∗ t ) and a l s o i t s d i s c r e t e t ime e q u i v a l e n t
s i g n a l with a sampl ing p e r i o d T = 0 . 1 s e c

2 clear;

3 clc ;

4 close ;

5 t= -2:0.01:2;

6 x1=sinc (10*t);

7 subplot (1,2,1);

8 plot(t,x1);

9 xlabel( ’ t −> ’ );
10 ylabel( ’ x ( t ) −> ’ );
11 title( ’ Continuous−t ime P lo t o f s i n c (10∗ t ) ’ );
12 n= -2:0.1:2;

13 x2=sinc (10*n);

14 subplot (1,2,2);

15 plot2d3(n,x2);

16 xlabel( ’ n −> ’ );
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Figure 1.5: 5
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17 ylabel( ’ x ( n ) −> ’ );
18 title( ’ D i s c r e t e−t ime P lo t o f s i n c (10∗ t ) ’ );

Scilab code Solution 1.6 6

1 // program 1 6 : Write a S c i l a b program to v e r i f y the
Time S h i f t i n g a r i t hm e t i c o p e r a t i o n s o f the
d i s c r e t e −t ime s equence x [ n ]= [1 2 5 3 6 ]

2

3 clear;

4 clc;

5 close;

6 n=-3:3;

7 x=[0 1 2 5 3 6 0];

8 m=input( ’ Enter the va l u e o f m = ’ );
9 subplot (3,1,1);

10 plot2d3(n,x);

11 xlabel( ’ n −> ’ );
12 ylabel( ’ x ( n ) −> ’ );
13 title( ’ D i s c r e t e−t ime s e qu en c e s ’ );
14 subplot (3,1,2);

15 plot2d3(n+(-m),x);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x ( n+m) −> ’ );
18 title( ’ Advance−t ime s e qu en c e s ( L e f t s h i f t ) ’ );
19 subplot (3,1,3);

20 plot2d3(n-(-m),x);

21 xlabel( ’ n −> ’ );
22 ylabel( ’ x ( n−m) −> ’ );
23 title( ’ Delay−t ime s e qu en c e s ( Right s h i f t ) ’ );
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Figure 1.6: 6
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Figure 1.7: 7
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Scilab code Solution 1.7 7

1 //Program 1 7 : Write a S c i l a b program to v e r i f y the
Time Rev e r s a l / Fo ld ing a r i t hm e t i c o p e r a t i o n s o f
the d i s c r e t e −t ime s equence x [ n ]= [1 2 5 3 6 ]

2

3 clear;

4 clc;

5 close;

6 n=-3:3;

7 x=[0 1 2 5 3 6 0];

8 subplot (2,1,1);

9 plot2d3(n,x);

10 xlabel( ’ n −> ’ );
11 ylabel( ’ x ( n ) −> ’ );
12 title( ’ O r i g i n a l D i s c r e t e−t ime s equence ’ );
13 subplot (2,1,2);

14 plot2d3(-n,x);

15 xlabel( ’ n −> ’ );
16 ylabel( ’ x(−n ) −> ’ );
17 title( ’ Time Rev e r s a l o f x ( n ) ’ );

Scilab code Solution 1.8 8

1 //Program 1 8 : Write a S c i l a b program to v e r i f y the
t ime s c a l i n g o p e r a t i o n s o f the d i s c r e t e −t ime
s equence x [ n ]= [1 2 3 4 5 6 ]

2

3 clear;

4 clc;
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Figure 1.8: 8
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5 close;

6 n=0:5;

7 x=[1 2 3 4 5 6];

8 subplot (3,1,1);

9 plot2d3(n,x)

10 xlabel( ’ n −> ’ );
11 ylabel( ’ x ( n ) −> ’ );
12 title( ’ O r i g i n a l D i s c r e t e−t ime s equence ’ );
13 a=2;

14 m=length(n);

15 //Down Sample
16 n1=0:(m/2) -1;

17 y1=[x(1), x(1+(a)), x(1+2*(a))];

18 subplot (3,1,2)

19 plot2d3(n1,y1);

20 xlabel( ’ n −> ’ );
21 ylabel( ’ y1 ( n )=x (2 n ) −> ’ );
22 title( ’Down Sample s equence o f x ( n )=x (2 n ) ’ );
23 //Up Sample
24 n2 =0:2*(m-1);

25 y2=[x(1), 0, x(2), 0, x(3), 0, x(4), 0, x(5), 0, x

(6)];

26 subplot (3,1,3);

27 plot2d3(n2,y2)

28 xlabel( ’ n −> ’ );
29 ylabel( ’ y1 ( n )=x ( n /2) −> ’ );
30 title( ’Up Sample s equence o f x ( n )=x ( n /2) ’ );

Scilab code Solution 1.9 9

1 // program 1 9 : Write a S c i l a b program to v e r i f y the
Add i t i on or Mu l t i p l i c a t i o n o p e r a t i o n s o f the
d i s c r e t e −t ime s e qu en c e s x1 [ n ]= [0 1 2 3 4 5 6 ] and
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Figure 1.9: 9
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x2 [ n ]= [0 2 2 2 2 2 2 ]
2

3 clear;

4 clc;

5 close;

6 n=0:6;

7 x1=[0 1 2 3 4 5 6];

8 x2=[0 2 2 2 2 2 2];

9 subplot (2,2,1);

10 plot2d3(n,x1);

11 xlabel( ’ n −> ’ );
12 ylabel( ’ x1 ( n ) −> ’ );
13 title( ’ D i s c r e t e−t ime s equence x1 ( n ) ’ );
14 subplot (2,2,2);

15 plot2d3(n,x2);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x2 ( n ) −> ’ );
18 title( ’ D i s c r e t e−t ime s equence x2 ( n ) ’ );
19 x3=x1+x2;

20 subplot (2,2,3);

21 plot2d3(n,x3);

22 xlabel( ’ n −> ’ );
23 ylabel( ’ x3 ( n )=x1 ( n ) + x2 ( n ) −> ’ );
24 title( ’ Add i t i on o f the s e qu en c e s x1 ( n ) and x2 ( n ) ’ );
25 x4=x1.*x2;

26 subplot (2,2,4);

27 plot2d3(n,x3);

28 xlabel( ’ n −> ’ );
29 ylabel( ’ x4 ( n )=x1 ( n ) . ∗ x2 ( n ) −> ’ );
30 title( ’ M u l t i p l i c a t i o n o f the s e qu en c e s x1 ( n ) and x2 (

n ) ’ );
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Experiment: 2

Convolution of two sequences
using graphical methods and
using commands

Scilab code Solution 2.1 1

1 // Pa r t 1 Convo lu t i on o f two s equ en c e s x1 [ n ] & x2 [ n ]
2 clear;

3 clc;

4 close;

5 n1=0:4;

6 x1=[1 2 0.5 1 2];

7 subplot (2,2,1);

8 plot2d3(n1,x1);

9 xlabel( ’ n −> ’ );
10 ylabel( ’ x1 [ n ] −> ’ );
11 title( ’ D i s c r e t e−t ime s e qu en c e s x1 [ n ] ’ );
12 n2= -1:3;

13 x2=[1 2 1 -1 2];

14 subplot (2,2,2);

15 plot2d3(n2,x2);
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Figure 2.1: 1
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16 xlabel( ’ n −> ’ );
17 ylabel( ’ x2 [ n ] −> ’ );
18 title( ’ D i s c r e t e−t ime s e qu en c e s x2 [ n ] ’ );
19 // V e r i f i c a t i o n o f Commutative Proper ty
20 n3= -1:7;

21 x3=convol(x1 ,x2)

22 x4=convol(x2 ,x1)

23 subplot (2,2,3);

24 plot2d3(n3,x3)

25 xlabel( ’ n −> ’ );
26 ylabel( ’ x3 [ n ] −> ’ );
27 title( ’ x3 [ n]= x1 [ n ] ∗ x2 [ n ] ’ );
28 subplot (2,2,4);

29 plot2d3(n3, x4);

30 xlabel( ’ n −> ’ );
31 ylabel( ’ x4 [ n ] −> ’ );
32 title( ’ x4 [ n]= x2 [ n ] ∗ x1 [ n ] ’ );

Scilab code Solution 2.2 2

1 //Program 2 V e r i f i v a t i o n o f D i s t r i b u t i v e Proper ty o f
Convo lu t i on

2 clear;

3 clc;

4 close;

5 n1=0:4;

6 x1=[1 2 0.5 1 2];

7 subplot (2,3,1);

8 plot2d3(n1,x1);

9 xlabel( ’ n −> ’ );
10 ylabel( ’ x1 [ n ] −> ’ );
11 title( ’ D i s c r e t e−t ime s e qu en c e s x1 [ n ] ’ );
12 n2= -1:3;

24



Figure 2.2: 2
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13 x2=[1 2 1 -1 2];

14 subplot (2,3,2);

15 plot2d3(n2,x2);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x2 [ n ] −> ’ );
18 title( ’ D i s c r e t e−t ime s e qu en c e s x2 [ n ] ’ );
19 n3= -1:3;

20 x3=[1 2 2 2 1];

21 subplot (2,3,3);

22 plot2d3(n3,x3);

23 xlabel( ’ n −> ’ );
24 ylabel( ’ x3 [ n ] −> ’ );
25 title( ’ D i s c r e t e−t ime s e qu en c e s x3 [ n ] ’ );
26 // V e r i f i c a t i o n o f D i s t r i b u t i v e Proper ty
27 s1= -1:7;

28 x4=x2+x3;

29 r1=convol(x1 ,x4);

30 subplot (2,3,4);

31 plot2d3(s1,r1);

32 xlabel( ’ n −> ’ );
33 ylabel( ’ r1 [ n ] −> ’ );
34 title( ’ r1 [ n]=x1 [ n ] ∗ ( x2 [ n ] ∗ x3 [ n ] ) ’ );
35 x4=convol(x1 ,x2);

36 x5=convol(x1 ,x3);

37 r2=x4+x5;

38 subplot (2,3,5);

39 plot2d3(s1,r2);

40 xlabel( ’ n −> ’ );
41 ylabel( ’ r2 [ n ] −> ’ );
42 title( ’ r2 [ n]=x1 [ n ] ∗ x2 [ n]+x1 [ n ] ∗ x3 [ n ] ’ );

Scilab code Solution 2.3 3

26



Figure 2.3: 3
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1 //Program 3 V e r i f i v a t i o n o f A s s o c i a t i v e Proper ty o f
Convo lu t i on

2 clear;

3 clc;

4 close;

5 n1=0:4;

6 x1=[1 2 0.5 1 2];

7 subplot (2,3,1);

8 plot2d3(n1,x1);

9 xlabel( ’ n −> ’ );
10 ylabel( ’ x1 [ n ] −> ’ );
11 title( ’ D i s c r e t e−t ime s e qu en c e s x1 [ n ] ’ );
12 n2= -1:3;

13 x2=[1 2 1 -1 2];

14 subplot (2,3,2);

15 plot2d3(n2,x2);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x2 [ n ] −> ’ );
18 title( ’ D i s c r e t e−t ime s e qu en c e s x2 [ n ] ’ );
19 n3= -1:3;

20 x3=[1 2 2 2 1];

21 subplot (2,3,3);

22 plot2d3(n3,x3);

23 xlabel( ’ n −> ’ );
24 ylabel( ’ x3 [ n ] −> ’ );
25 title( ’ D i s c r e t e−t ime s e qu en c e s x3 [ n ] ’ );
26 // V e r i f i c a t i o n o f A s s o c i a t i v e Proper ty
27 s1= -1:11;

28 r1=convol(x1 ,convol(x2 ,x3));

29 subplot (2,3,4);

30 plot2d3(s1,r1);

31 xlabel( ’ n −> ’ );
32 ylabel( ’ r1 [ n ] −> ’ );
33 title( ’ r1 [ n]=x1 [ n ] ∗ ( x2 [ n ] ∗ x3 [ n ] ) ’ );
34 r2=convol(convol(x1,x2), x3);

35 subplot (2,3,5);

36 plot2d3(s1,r2);

37 xlabel( ’ n −> ’ );

28



38 ylabel( ’ r2 [ n ] −> ’ );
39 title( ’ r2 [ n ]=( x1 [ n ] ∗ x2 [ n ] ) ∗x3 [ n ] ’ );

29



Experiment: 3

verification of the properties of
convolution

Scilab code Solution 3.1 1

1 // Pa r t 1 Convo lu t i on o f two s equ en c e s x1 [ n ] & x2 [ n ]
2 clear;

3 clc;

4 close;

5 n1=0:4;

6 x1=[1 2 0.5 1 2];

7 subplot (2,2,1);

8 plot2d3(n1,x1);

9 xlabel( ’ n −> ’ );
10 ylabel( ’ x1 [ n ] −> ’ );
11 title( ’ D i s c r e t e−t ime s e qu en c e s x1 [ n ] ’ );
12 n2= -1:3;

13 x2=[1 2 1 -1 2];

14 subplot (2,2,2);

15 plot2d3(n2,x2);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x2 [ n ] −> ’ );

30



Figure 3.1: 1
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18 title( ’ D i s c r e t e−t ime s e qu en c e s x2 [ n ] ’ );
19 // V e r i f i c a t i o n o f Commutative Proper ty
20 n3= -1:7;

21 x3=convol(x1 ,x2)

22 x4=convol(x2 ,x1)

23 subplot (2,2,3);

24 plot2d3(n3,x3)

25 xlabel( ’ n −> ’ );
26 ylabel( ’ x3 [ n ] −> ’ );
27 title( ’ x3 [ n]= x1 [ n ] ∗ x2 [ n ] ’ );
28 subplot (2,2,4);

29 plot2d3(n3, x4);

30 xlabel( ’ n −> ’ );
31 ylabel( ’ x4 [ n ] −> ’ );
32 title( ’ x4 [ n]= x2 [ n ] ∗ x1 [ n ] ’ );

Scilab code Solution 3.2 2

1 //Program 2 V e r i f i v a t i o n o f D i s t r i b u t i v e Proper ty o f
Convo lu t i on

2 clear;

3 clc;

4 close;

5 n1=0:4;

6 x1=[1 2 0.5 1 2];

7 subplot (2,3,1);

8 plot2d3(n1,x1);

9 xlabel( ’ n −> ’ );
10 ylabel( ’ x1 [ n ] −> ’ );
11 title( ’ D i s c r e t e−t ime s e qu en c e s x1 [ n ] ’ );
12 n2= -1:3;

13 x2=[1 2 1 -1 2];

14 subplot (2,3,2);

32



Figure 3.2: 2
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15 plot2d3(n2,x2);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x2 [ n ] −> ’ );
18 title( ’ D i s c r e t e−t ime s e qu en c e s x2 [ n ] ’ );
19 n3= -1:3;

20 x3=[1 2 2 2 1];

21 subplot (2,3,3);

22 plot2d3(n3,x3);

23 xlabel( ’ n −> ’ );
24 ylabel( ’ x3 [ n ] −> ’ );
25 title( ’ D i s c r e t e−t ime s e qu en c e s x3 [ n ] ’ );
26 // V e r i f i c a t i o n o f D i s t r i b u t i v e Proper ty
27 s1= -1:7;

28 x4=x2+x3;

29 r1=convol(x1 ,x4);

30 subplot (2,3,4);

31 plot2d3(s1,r1);

32 xlabel( ’ n −> ’ );
33 ylabel( ’ r1 [ n ] −> ’ );
34 title( ’ r1 [ n]=x1 [ n ] ∗ ( x2 [ n ] ∗ x3 [ n ] ) ’ );
35 x4=convol(x1 ,x2);

36 x5=convol(x1 ,x3);

37 r2=x4+x5;

38 subplot (2,3,5);

39 plot2d3(s1,r2);

40 xlabel( ’ n −> ’ );
41 ylabel( ’ r2 [ n ] −> ’ );
42 title( ’ r2 [ n]=x1 [ n ] ∗ x2 [ n]+x1 [ n ] ∗ x3 [ n ] ’ );

Scilab code Solution 3.3 3

1 //Program 3 V e r i f i v a t i o n o f A s s o c i a t i v e Proper ty o f
Convo lu t i on

34



Figure 3.3: 3
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2 clear;

3 clc;

4 close;

5 n1=0:4;

6 x1=[1 2 0.5 1 2];

7 subplot (2,3,1);

8 plot2d3(n1,x1);

9 xlabel( ’ n −> ’ );
10 ylabel( ’ x1 [ n ] −> ’ );
11 title( ’ D i s c r e t e−t ime s e qu en c e s x1 [ n ] ’ );
12 n2= -1:3;

13 x2=[1 2 1 -1 2];

14 subplot (2,3,2);

15 plot2d3(n2,x2);

16 xlabel( ’ n −> ’ );
17 ylabel( ’ x2 [ n ] −> ’ );
18 title( ’ D i s c r e t e−t ime s e qu en c e s x2 [ n ] ’ );
19 n3= -1:3;

20 x3=[1 2 2 2 1];

21 subplot (2,3,3);

22 plot2d3(n3,x3);

23 xlabel( ’ n −> ’ );
24 ylabel( ’ x3 [ n ] −> ’ );
25 title( ’ D i s c r e t e−t ime s e qu en c e s x3 [ n ] ’ );
26 // V e r i f i c a t i o n o f A s s o c i a t i v e Proper ty
27 s1= -1:11;

28 r1=convol(x1 ,convol(x2 ,x3));

29 subplot (2,3,4);

30 plot2d3(s1,r1);

31 xlabel( ’ n −> ’ );
32 ylabel( ’ r1 [ n ] −> ’ );
33 title( ’ r1 [ n]=x1 [ n ] ∗ ( x2 [ n ] ∗ x3 [ n ] ) ’ );
34 r2=convol(convol(x1,x2), x3);

35 subplot (2,3,5);

36 plot2d3(s1,r2);

37 xlabel( ’ n −> ’ );
38 ylabel( ’ r2 [ n ] −> ’ );
39 title( ’ r2 [ n ]=( x1 [ n ] ∗ x2 [ n ] ) ∗x3 [ n ] ’ );

36
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Experiment: 4

Z-transform of various
sequences

Scilab code Solution 4.1 1

1 //Program 1 : 1 . Write a S c i l a b program to de t e rmine
z−t r an s f o rm o f the f o l l o w i n g f i n i t e du r a t i on
s i g n a l x [ n ]= [2 4 5 7 0 1 ]

2

3 x=[2 4 5 7 0 1];

4 p=0;

5 n=-2;

6 for i=1:6

7 p=p+x(i)*%z^(-n);

8 n=n+1;

9 end;

10 disp(p);

38



Figure 4.1: 1
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Figure 4.2: 2

40



Scilab code Solution 4.2 2

1 //Program 2 Z t r an s f o rm o f Causal , An t i c au s a l and
Noncausa l s equence

2 clear all;

3 clc ;

4 close ;

5 function [za ]= ztransfer ( sequence ,n)

6 za= sequence *(1/ %z)^n’

7 endfunction

8 // z t r an s f o rm o f [ 1 0 3 −1 2 ]
9 x1 =[1 0 3 -1 2];

10 n1=0: length (x1) -1;

11 z1= ztransfer (x1,n1);

12 disp (z1 ,”Z t r an s f o rm o f s equence [ 1 0 3 −1 2 ] i s :
”);

13 disp ( ’ROC i s the e n t i r e p l ane exc ep t z = 0 ’ );

14

15 //Z t r an s f o rm o f [ 3 2 1 0 1 ]
16 x2 =[-3 -2 -1 0 1];

17 n2=-(length(x2) -1):0;

18 z2= ztransfer(x2,n2);

19 disp(z2 ,”Z t r an s f o rm o f s equence [ 3 2 1 0 1 ] i s : ”)
;

20 disp( ’ROC i s the e n t i r e p l ane exc ep t z=i n f ’ );

21

22 //Z t r an s f o rm o f [ 2 −1 3 2 1 0 2 3 −1]
23 x3 =[2 -1 3 2 1 0 2 3 -1];

24 n3= -4:4;

25 z3= ztransfer(x3,n3);

26 disp(z3,”Z t r an s f o rm o f s equence [ 2 −1 3 2 1 0 2 3
−1] i s : ”);

27 disp( ’ROC i s the e n t i r e p l ane exc ep t z = 0 and z =
i n f ’ );
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