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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

Overview of Signals and
systems

Scilab code Exa 1.1 Plotting a dc signal

1 clf

2 clc

3 clear

4 t=[ -20:0.01:20];

5 for i=1: length(t)

6 x(i)=2;

7 end

8 plot(t,x);

9 xtitle(”x ( t )=2 f o r a l l t ”,” t ime ”,” ampl i tude ”);
10 xgrid (5)

Scilab code Exa 1.2 plotting basic signals

1 clf

2 clear

3 clc
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4 t=[ -20:0.01:20];

5 for i=1: length(t)

6 x=2*t;

7 end

8 plot(t,x);

9 xtitle(”x ( t ) =2∗ t f o r a l l t ”,” t ime ”,” ampl i tude ”);
10 xgrid (5)

Scilab code Exa 1.3 Plotting Basic signals

1 clc

2 clear

3 clf

4 interval=input( ’ e n t e r the v a l u e o f t ime i n t e r v a l T
between two sample s ’ );

5 t=(-20* interval):interval :(20* interval);

6 for i=1: length(t)

7 if t(i)<0 then

8 x(i)=-1;

9 elseif t(i)>0 then

10 x(i)=1;

11 else

12 x(i)=0;

13 end

14 end

15 plot(t,x,” . ”);
16 xtitle(”x ( t )=1 f o r p o s i t i v e v a l u e s o f t . . . , x ( t )=0

f o r t = 0 . . . . , x ( t )=−1 f o r n e g a t i v e v a l u e s o f t ”,”
t ime ”,” ampl i tude ”);

17 xgrid (5)

Scilab code Exa 1.4 Plotting basic signals
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1 clear

2 clf

3 clc

4 t= -20:0.01:20;

5 for i=1: length(t)

6 if t(i)>0 then

7 x1(i)=0.5;

8 else

9 x1(i)=-0.5;

10 end

11 end

12 subplot (3,1,1)

13 plot(t,x1);

14 xtitle(” x1 ( t ) =−0.5 f o r t<0 and x1 ( t ) =0.5 f o r t>0”,”
t ime ”,” ampl i tude ”);

15 xgrid (5);

16 subplot (3,1,2)

17 for i=1: length(t)

18 x2(i)=-t(i);

19 end

20 plot(t,x2);

21 xtitle(” x2 ( t )=−t f o r a l l t ”,” t ime ”,” ampl i tude ”);
22 xgrid (5);

23 subplot (3,1,3)

24 for i=1: length(t)

25 x3(i)=t(i).^2;

26 end

27 plot(t,x3);

28 xtitle(” x3 ( t )=t ˆ2 f o r a l l t ”,” t ime ”,” ampl i tude ”);
29 xgrid (5);

Scilab code Exa 1.5 Plotting basic signals

1 clear

2 clf
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3 clc

4 n= -20:1:20;

5 for i=1: length(n)

6 if n(i) >=0 then

7 x(i)=2;

8 else

9 x(i)=0;

10 end

11 end

12 plot(n,x,” . ”);
13 xtitle(”x ( n )=0 f o r n<0 and x ( n )=2 f o r n>=0”,”number

o f sample s ”,” ampl i tude ”);
14 xgrid (5)

Scilab code Exa 1.6 Plotting basic signals

1 clc

2 clear

3 clf

4 n1= -2:1:2;

5 x1= -2:1:2;

6 subplot (3,1,1)

7 plot(n1,x1,” . ”);
8 xtitle(” x1 ( n ) ”,”n”,” x1 ( n ) ”);
9 xgrid (5)

10 n= -5:1:5;

11 for i=1: length(n)

12 x2(i)=n(i);

13 x3(i)=2-n(i);

14 end

15 subplot (3,1,2);

16 plot(n,x2,” . ”);
17 xtitle(” x2 ( n ) ”,”n”,” x2 ( n ) ”);
18 xgrid (5);

19 subplot (3,1,3);
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20 plot(n,x3,” . ”);
21 xtitle(” x3 ( n ) ”,”n”,” x3 ( n ) ”);
22 xgrid (5);

Scilab code Exa 1.7 Plotting basic signals

1 clear

2 clf

3 clc

4 interval=input( ’ e n t e r the sampl ing i n t e r v a l ’ );
5 n=[ -20:1:20];

6 t=n*interval

7 for i=1: length(t)

8 x(i)=2*t(i);

9 end

10 plot(t,x,” . ”);
11 xtitle(” sampled f u n c t i o n o f x ( t ) =2∗ t f o r a l l t ”,”

number o f sample s ”,” ampl i tude ”);

Scilab code Exa 1.8 Plotting basic signals

1 x=poly([-4 2 1], ’ t ’ , ’ c ’ )
2 a=horner(x,0)

3 b=horner(x,-2)

4 disp(a)

5 disp(b)

Scilab code Exa 1.10 Plotting basic signals

1 clear
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2 clf

3 clc

4 n= -20:1:20;

5 for i=1: length(n)

6 x(i)=0.5;

7 end

8 subplot (2,1,1)

9 plot(n,x,” . ”);
10 xtitle(”x ( n ) =0.5 f o r a l l n”,”number o f sample s ”,”

ampl i tude ”);
11 xgrid (5)

12 y=0.5*x;

13 subplot (2,1,2)

14 plot(n,y,” . ”);
15 xtitle(”y ( n ) =0.5∗x ( n ) f o r a l l n”,”number o f sample s ”

,” ampl i tude ”);
16 xgrid (5)
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Chapter 2

Continuoustime and
discretetime signals

Scilab code Exa 2.1 Signal Operations

1 // Example 2 . 1
2 clf

3 clear

4 clc

5 t=[ -10:0.01:10];

6 for i=1: length(t)

7 if t(i)>= -0.5 & t(i) <= 0.5 then

8 x(i)=t(i)+0.5;

9 elseif t(i) >0.5 & t(i) <=1.5 then

10 x(i)=1.5-t(i);

11 else

12 x(i)=0;

13 end

14 end

15 subplot (3,1,1);

16 plot2d(t,x,rect=[-4 0 4 2]);

17 xtitle(”x ( t ) vs t ”,” t i n s e c ”,”x ( t ) ”);
18 subplot (3,1,2);

19 plot2d(t-1,x,rect=[-4 0 4 2]);
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20 xtitle(”x ( t +1) vs t ”,” t i n s e c ”,”x ( t +1)”);
21 subplot (3,1,3);

22 plot2d(t+2,x,rect=[-4 0 4 2]);

23 xtitle(”x ( t−2) vs t ”,” t i n s e c ”,”x ( t−2)”);
24 xset( ’ window ’ ,1);
25 subplot (3,1,1);

26 plot2d(-t,x,rect=[-4 0 4 2]);

27 xtitle(”x(− t ) vs t ”,” t i n s e c ”,”x(− t ) ”);
28 subplot (3,1,2);

29 plot2d(t/2,x,rect=[-4 0 4 2]);

30 xtitle(”x (2 t ) vs t ”,” t i n s e c ”,”x (2 t ) ”);
31 subplot (3,1,3);

32 plot2d(t*2,x,rect=[-4 0 4 2]);

33 xtitle(”x ( t /2) vs t ”,” t i n s e c ”,”x ( t /2) ”);
34 xset( ’ window ’ ,2);
35 subplot (3,1,1);

36 plot2d(-t-1,x,rect=[-4 0 4 2]);

37 xtitle(”x(− t +1) vs t ”,” t i n s e c ”,”x(− t +1)”);
38 subplot (3,1,2);

39 plot2d(-t+2,x,rect=[-4 0 4 2]);

40 xtitle(”x(−t−2) vs t ”,” t i n s e c ”,”x(−t−2)”);
41 subplot (3,1,3);

42 plot2d(-t/2,x,rect=[-4 0 4 2]);

43 xtitle(”x(−2 t ) vs t ”,” t i n s e c ”,”x(−2 t ) ”);
44 xset( ’ window ’ ,3);
45 subplot (3,1,1);

46 plot2d(-t*2,x,rect=[-4 0 4 2]);

47 xtitle(”x(− t /2) vs t ”,” t i n s e c ”,”x(− t /2) ”);
48 subplot (3,1,2);

49 plot2d(-(t-1)/2,x,rect=[-4 0 4 2]);

50 xtitle(”x(−2 t +1) vs t ”,” t i n s e c ”,”x(−2 t +1)”);
51 subplot (3,1,3);

52 plot2d(-(t+2)/2,x,rect=[-4 0 4 2]);

53 xtitle(”x(−2t−2) vs t ”,” t i n s e c ”,”x(−2t−2)”);
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Scilab code Exa 2.2 Signal operations

1 // Example 2 . 2
2 clf

3 clear

4 clc

5 t=[ -10:0.01:10];

6 for i=1: length(t)

7 if t(i)>= -2 & t(i) <=4 then

8 x(i)=(t(i)+2) /6;

9 else

10 x(i)=0;

11 end

12 end

13 subplot (3,1,1);

14 plot2d(t,x,rect =[-10 0 10 2]);

15 xtitle(”x ( t ) vs t ”,” t i n s e c ”,”x ( t ) ”);
16 subplot (3,1,2);

17 plot2d(t-1,x,rect =[-10 0 10 2]);

18 xtitle(”x ( t +1) vs t ”,” t i n s e c ”,”x ( t +1)”);
19 subplot (3,1,3);

20 plot2d(t+1,x,rect =[-10 0 10 2]);

21 xtitle(”x ( t−1) vs t ”,” t i n s e c ”,”x ( t−1)”);
22 xset( ’ window ’ ,1);
23 subplot (3,1,1);

24 plot2d(t/2,x,rect =[-10 0 10 2]);

25 xtitle(”x (2 t ) vs t ”,” t i n s e c ”,”x (2 t ) ”);
26 subplot (3,1,2);

27 plot2d (2*t,x,rect =[-10 0 10 2]);

28 xtitle(”x ( t /2) vs t ”,” t i n s e c ”,”x ( t /2) ”);
29 subplot (3,1,3);

30 plot2d(-t/3,x,rect =[-10 0 10 2]);

31 xtitle(”x(−3 t ) vs t ”,” t i n s e c ”,”x(−3 t ) ”);
32 xset( ’ window ’ ,2);
33 subplot (3,1,1);

34 plot2d(-(t-3),x,rect =[-10 0 10 2]);

35 xtitle(”x(3− t ) vs t ”,” t i n s e c ”,”x(3− t ) ”);
36 subplot (3,1,2);
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37 plot2d(-(t-2)/2,x,rect =[-10 0 10 2]);

38 xtitle(”x(−2 t +2) vs t ”,” t i n s e c ”,”x(−2 t +2)”);

Scilab code Exa 2.3 Signal operations

1 // Example 2 . 3
2 clear

3 clc

4 clf

5 n= -20:1:20;

6 x=[zeros (1 ,19) ,1,1,2,3,4,0.5, zeros (1 ,16)];

7 subplot (3,1,1);

8 plot(n,x,” . ”);
9 xtitle(”x ( n ) vs n”,”n”,”x ( n ) ”);

10 subplot (3,1,2);

11 plot(n+3,x, ’ . ’ );
12 xtitle(”x ( n−3) vs n”,”n”,”x ( n−3)”);
13 subplot (3,1,3);

14 plot(n-2,x, ’ . ’ );
15 xtitle(”x ( n+2) vs n”,”n”,”x ( n+2)”);
16 figure (1)

17 subplot (3,1,1);

18 plot(-n,x, ’ . ’ );
19 xtitle(”x(−n ) vs n”,”n”,”x(−n ) ”);
20 subplot (3,1,2);

21 plot(-n+2,x, ’ . ’ );
22 xtitle(”x(−n+2) vs n”,”n”,”x(−n+2)”);
23 subplot (3,1,3)

24 plot(-n-3,x, ’ . ’ )
25 xtitle(”x(−n−3) vs n”,”n”,”x(−n−3)”);
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Chapter 3

continuoustime and
discretetime systems

Scilab code Exa 3.10 properties of a system

1 // Example 3 . 1 0
2 clc

3 clear all

4 t=0:0.01:20;

5 function y=signal(x)

6 y=x

7 endfunction

8 // Assume v ( t ) as ramp s i g n a l
9 v1=t;

10 v2=t+2;

11 // Assume R=1
12 i1=signal(v1)

13 i2=signal(v2)

14 a=2;

15 b=2;

16 subplot (4,2,1)

17 plot(t,a*v1)

18 xtitle(”a∗v1 ( t ) ”,” t i n s e c ”,”a∗v1 ( t ) ”);
19 subplot (4,2,2)
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20 plot(t,signal(a*v1))

21 xtitle(”a∗ i 1 ( t ) ”,” t i n s e c ”,”a∗ i 1 ( t ) ”);
22 subplot (4,2,3)

23 plot(t,b*v2)

24 xtitle(”b∗v2 ( t ) ”,” t i n s e c ”,”b∗v2 ( t ) ”);
25 subplot (4,2,4)

26 plot(t,signal(b*v2))

27 xtitle(”b∗ i 2 ( t ) ”,” t i n s e c ”,”b∗ i 2 ( t ) ”);
28 c=(a*v1)+(b*v2);

29 subplot (4,2,5)

30 plot(t,c)

31 xtitle(” v3 ( t ) ”,” t i n s e c ”,” v3 ( t ) ”);
32 subplot (4,2,6)

33 plot(t,signal(c))

34 xtitle(” i 3 ( t ) ”,” t i n s e c ”,” i 3 ( t ) ”);
35 subplot (4,2,8)

36 plot(t,signal(a*v1)+signal(b*v2))

37 xtitle(”LINEAR SYSTEM”,” t i n s e c ”,”a∗ i 1 ( t )+b∗ i 2 ( t ) ”)
;

Scilab code Exa 3.11 properties of a system

1 // Example 3 . 1 1
2 clc

3 clear all

4 t=0:0.001:0.5;

5 function i=signal(v)

6 i=exp(v);

7 endfunction

8 // Assume v ( t ) as ramp s i g n a l
9 x1=2* ones(1,length(t));

10 x2=t+2;

11 // Assume R=1
12 y1=signal(x1)

13 y2=signal(x2)
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14 a=2;

15 b=2;

16 subplot (4,2,1)

17 plot(t,a*x1)

18 xtitle(”a∗x1 ( t ) ”,” t i n s e c ”,”a∗x1 ( t ) ”);
19 subplot (4,2,2)

20 plot(t,signal(a*x1))

21 xtitle(”a∗y1 ( t ) ”,” t i n s e c ”,”a∗y1 ( t ) ”);
22 subplot (4,2,3)

23 plot(t,b*x2)

24 xtitle(”b∗x2 ( t ) ”,” t i n s e c ”,”b∗x2 ( t ) ”);
25 subplot (4,2,4)

26 plot(t,signal(b*x2))

27 xtitle(”b∗y2 ( t ) ”,” t i n s e c ”,”b∗y2 ( t ) ”);
28 c=(a*x1)+(b*x2);

29 subplot (4,2,5)

30 plot(t,c)

31 xtitle(” x3 ( t ) ”,” t i n s e c ”,” x3 ( t ) ”);
32 subplot (4,2,6)

33 plot(t,signal(c))

34 xtitle(” y3 ( t ) ”,” t i n s e c ”,” y3 ( t ) ”);
35 subplot (4,2,8)

36 plot(t,signal(a*x1)+signal(b*x2))

37 xtitle(”NON−LINEAR SYSTEM”,” t i n s e c ”,”a∗y1 ( t )+b∗y2 (
t ) ”);

Scilab code Exa 3.13 properties of a system

1 // Example 3 . 1 3
2 clear;

3 clc;

4 x1 = [1,1,1,1];

5 x2 = [2,2,2,2];

6 a = 1;

7 b = 1;
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8 for n = 1: length(x1)

9 x3(n) = a*x1(n)+b*x2(n);

10 end

11 for n = 1: length(x1)

12 y1(n) = x1(n)^2;

13 y2(n) = x2(n)^2;

14 y3(n) = x3(n)^2;

15 end

16 for n = 1: length(y1)

17 z(n) = a*y1(n)+b*y2(n);

18 end

19 count = 0;

20 for n =1: length(y1)

21 if(y3(n)== z(n))

22 count = count +1;

23 end

24 end

25 if(count == length(y3))

26 disp( ’ S i n c e I t s a t i s i f i e s the s u p e r p o s i t i o n
p r i n c i p l e ’ )

27 disp( ’ The g i v e n system i s a L i n e a r system ’ )
28 y3

29 z

30 else

31 disp( ’ S i n c e I t does not s a t i s i f y the
s u p e r p o s i t i o n p r i n c i p l e ’ )

32 disp( ’ The g i v e n system i s a Non−L i n e a r system ’ )
33 end

Scilab code Exa 3.14 properties of a system

1 // Example 3 . 1 4
2 clear;

3 clc;

4 to = 2; // Assume the amount o f t ime s h i f t =2
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5 T=10;

6 t=0:0.1:T;

7 for i=1: length(t)

8 if (t(i) >=0 & t(i) <1)

9 x1(i) = t(i);

10 x2(i)=0;

11 elseif (t(i) >=1 & t(i) <2) then

12 x1(i)=1;

13 x2(i)=t(i) -1;

14 elseif (t(i) >=2 & t(i) <3) then

15 x1(i)=2;

16 x2(i)=1;

17 elseif (t(i) >=3 & t(i) <4)

18 x1(i)=0;

19 x2(i)=2;

20 else

21 x1(i)=0;

22 x2(i)=0;

23 end

24 y1(i) = 2*(x1(i));

25 y2(i)=2*x2(i);

26 end

27 figure (0);

28 subplot (2,1,1);

29 plot(t,x1);

30 xtitle(” x1 ( t ) ”,” t ”,” x1 ( t ) ”);
31 subplot (2,1,2);

32 plot(t,y1);

33 xtitle(” y1 ( t ) =2∗x1 ( t ) ”,” t ”,” y1 ( t ) ”);
34 figure (1);

35 subplot (2,1,1);

36 plot(t,x2);

37 xtitle(” x2 ( t ) ”,” t ”,” x2 ( t ) ”);
38 subplot (2,1,2);

39 plot(t,y2);

40 xtitle(” y2 ( t ) =2∗x2 ( t ) =2∗x1 ( t−1)=y1 ( t−1)”,” t ”,” y2 ( t ) ”
);

41 // F i r s t s h i f t the input s i g n a l on ly
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42 Input_shift = 2*(x1(T-to));

43 Output_shift = y1(T-to);

44 if(Input_shift == Output_shift)

45 disp( ’ The g i v e n system i s a Time In−v a r i a n t system
’ );

46 else

47 disp( ’ The g i v e n system i s a Time Var iant system ’ );
48 end

Scilab code Exa 3.15 properties of a system

1 // Example 3 . 1 5
2 clear;

3 clc;

4 to = 2; // Assume the amount o f t ime s h i f t =2
5 T=10;

6 for t = 1:0.01:T

7 x(t) = sin(t);

8 y(t) = sin(2*t);

9 end

10 // F i r s t s h i f t the input s i g n a l on ly
11 Input_shift = x(T-to);

12 Output_shift = y(T-to);

13 if(Input_shift == Output_shift)

14 disp( ’ The g i v e n system i s a Time In−v a r i a n t system
’ );

15 else

16 disp( ’ The g i v e n system i s a Time Var iant system ’ );
17 end

Scilab code Exa 3.16 properties of a system

1 // Example 3 . 1 6
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2 clear;

3 clc;

4 no = 2; // Assume the amount o f t ime s h i f t =2
5 L = 10; // Length o f g i v e n s i g n a l
6 for n = 1:L

7 x(n)=sin(n);

8 end

9 n=2;

10 for i=1:L

11 y(i)=x(n-1);

12 n=n+1;

13 end

14 // F i r s t s h i f t the input s i g n a l on ly
15 Input_shift = x(L-no);

16 Output_shift = y(L-no);

17 if(Input_shift == Output_shift)

18 disp( ’ The g i v e n d i s c r e t e system i s a Time In−
v a r i a n t system ’ );

19 else

20 disp( ’ The g i v e n d i s c r e t e system i s a Time Var iant
system ’ );

21 end

Scilab code Exa 3.17 properties of a system

1 // Example 3 . 1 7
2 clear;

3 clc;

4 no = 2; // Assume the amount o f t ime s h i f t =2
5 L = 10; // Length o f g i v e n s i g n a l
6 for n = 1:L

7 x(n)=sin(n);

8 y(n)=-sin(n);

9 end

10
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11 // F i r s t s h i f t the input s i g n a l on ly
12 Input_shift = x(L-no);

13 Output_shift = y(L-no);

14 if(Input_shift == Output_shift)

15 disp( ’ The g i v e n d i s c r e t e system i s a Time In−
v a r i a n t system ’ );

16 else

17 disp( ’ The g i v e n d i s c r e t e system i s a Time Var iant
system ’ );

18 end

Scilab code Exa 3.18 properties of a system

1 // Example 3 . 1 8
2 clc

3 clear

4 t=0:0.01:10;

5 for i=1: length(t)

6 x(i)=sin(i);

7 y(i)=2*x(i);

8 z(i)=0.5*y(i);

9 end

10 if (x==z) then

11 disp(”The g i v e n system i s i n v e r t i b l e ”);
12 else

13 disp(” the Given system i s non− i n v e r t i b l e ”);
14 end
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Chapter 4

Linear Time Invariant Systems

Scilab code Exa 4.1 Convolution

1 // Example 4 . 1
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n=[0 1 2];

6 n1=0:4;

7 x=[0.5 0.5 0.5];

8 h=[3 2 1];

9 y=convol(h,x)

10 disp(” Convo lu t i on o f x [ n ] and h [ n ] i s . . . ”)
11 disp(y)

12 subplot (3,1,1)

13 xtitle(””,” . . . . . . . . . . . . . . . . . . . . n”,”x [ n ] ”);
14 plot2d3( ’ gnn ’ ,n,x,5);
15 subplot (3,1,2)

16 xtitle(””,” . . . . . . . . . . . . . . . . . . . . n”,”h [ n ] ”);
17 plot2d3( ’ gnn ’ ,n,h,5);
18 subplot (3,1,3)

19 xtitle(””,” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);
20 plot2d3( ’ gnn ’ ,n1 ,y,5);
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Scilab code Exa 4.2 Convolution

1 // Example 4 . 2
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n=-1:1;

6 n1= -2:2;

7 x=[0.5 0.5 0.5];

8 h=[3 2 1];

9 y=coeff(poly(h, ’ z ’ , ’ c ’ )*poly(x, ’ z ’ , ’ c ’ ))
10 disp(” Convo lu t i on o f x [ n ] and h [ n ] i s . . . ”)
11 disp(y)

Scilab code Exa 4.5 Convolution

1 // Example 4 . 5
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n=0:2;

6 n1=0:4;

7 x=[0.5 0.5 0.5];

8 h=[3 2 1];

9 y=coeff(poly(h, ’ z ’ , ’ c ’ )*poly(x, ’ z ’ , ’ c ’ ))
10 disp(” Convo lu t i on o f x [ n ] and h [ n ] i s . . . ”)
11 disp(y)

12 subplot (3,1,1)

13 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

14 plot(n,x, ’ . ’ );
15 subplot (3,1,2)
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16 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

17 plot(n,h, ’ . ’ );
18 subplot (3,1,3)

19 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

20 plot(n1,y, ’ . ’ );

Scilab code Exa 4.6 convolution

1 // Example 4 . 6
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n=-1:1;

6 n1= -2:2;

7 x=[0.5 0.5 0.5];

8 h=[3 2 1];

9 y=coeff(poly(h, ’ z ’ , ’ c ’ )*poly(x, ’ z ’ , ’ c ’ ))
10 disp(” Convo lu t i on o f x [ n ] and h [ n ] i s . . . ”)
11 disp(y)

12 subplot (3,1,1)

13 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

14 plot(n,x, ’ . ’ );
15 subplot (3,1,2)

16 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

17 plot(n,h, ’ . ’ );
18 subplot (3,1,3)

19 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

20 plot(n1,y, ’ . ’ );
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Scilab code Exa 4.10 Convolution

1 // Example 4 . 1 0
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n=0:2;

6 n1=0:4;

7 x=[0.5 0.5 0.5];

8 h=[3 2 1];

9 A=[x 0 0;0 x 0; 0 0 x];

10 y=A’*h’

11 disp(” Convo lu t i on o f x [ n ] and h [ n ] i s . . . ”)
12 disp(y)

13 subplot (3,1,1)

14 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

15 plot(n,x, ’ . ’ );
16 subplot (3,1,2)

17 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

18 plot(n,h, ’ . ’ );
19 subplot (3,1,3)

20 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

21 plot(n1,y, ’ . ’ );

Scilab code Exa 4.11 Convolution

1 // Example 4 . 1 1
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

28



4 clear

5 n=-1:1;

6 n1= -2:2;

7 x=[0.5 0.5 0.5];

8 h=[3 2 1];

9 A=[x 0 0;0 x 0; 0 0 x];

10 y=A’*h’

11 disp(” Convo lu t i on o f x [ n ] and h [ n ] i s . . . ”)
12 disp(y)

13 subplot (3,1,1)

14 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

15 plot2d3( ’ gnn ’ ,n,x,5);
16 subplot (3,1,2)

17 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

18 plot2d3( ’ gnn ’ ,n,h,5);
19 subplot (3,1,3)

20 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

21 plot2d3( ’ gnn ’ ,n1 ,y,5);

Scilab code Exa 4.13 Convolution

1 // Example 4 . 1 3
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n=0:100;

6 n1 =0:200;

7 for i=1: length(n)

8 x(i)=n(i);

9 h(i)=1;

10 end

11 y=convol(x,h);
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12 disp(y)

13 subplot (3,1,1)

14 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

15 plot(n,x, ’ . ’ );
16 subplot (3,1,2)

17 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

18 plot(n,h, ’ . ’ );
19 subplot (3,1,3)

20 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

21 plot(n1,y, ’ . ’ );

Scilab code Exa 4.14 Convolution

1 // Example 4 . 1 4
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n=0:100;

6 n1 =0:200;

7 a=0.7 // assume the c o n s t a n t a =0.7
8 for i=1: length(n)

9 x(i)=a^n(i);

10 h(i)=1;

11 end

12 y=convol(x,h);

13 subplot (3,1,1)

14 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

15 plot(n,x, ’ . ’ );
16 subplot (3,1,2)

17 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);
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18 plot(n,h, ’ . ’ );
19 subplot (3,1,3)

20 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

21 plot(n1,y, ’ . ’ );

Scilab code Exa 4.15 Convolution

1 // Example 4 . 1 5
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n1= -100:1:0;

6 n2 =0:100;

7 n3= -100:100;

8 a=0.5 // assume the c o n s t a n t a =0.5
9 for i=1: length(n1)

10 x(i)=a^-n1(i);

11 h(i)=a^n1(i);

12 end

13 y=convol(x,h);

14 subplot (3,1,1)

15 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

16 plot(n1,x, ’ . ’ );
17 subplot (3,1,2)

18 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

19 plot(n2,h, ’ . ’ );
20 subplot (3,1,3)

21 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

22 plot(n3,y, ’ . ’ );
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Scilab code Exa 4.16 convolution

1 // Example 4 . 1 6
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n1= -100: -2;

6 n2 =2:100;

7 n3= -98:98;

8 a=1/2 // assume the c o n s t a n t a=1/2
9 for i=1: length(n1)

10 x(i)=a^-n1(i);

11 h(i)=1;

12 end

13 y=convol(x,h);

14 subplot (3,1,1)

15 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

16 plot(n1,x, ’ . ’ );
17 subplot (3,1,2)

18 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

19 plot(n2,h, ’ . ’ );
20 subplot (3,1,3)

21 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

22 plot(n3,y, ’ . ’ );

Scilab code Exa 4.17 Convolution

1 // Example 4 . 1 7
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
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3 clc

4 clear

5 n1 =2:12;

6 n2 =4:14;

7 n3 =6:26;

8 a=1/3 // assume the c o n s t a n t a=1/3
9 for i=1: length(n1)

10 x(i)=a^-n1(i);

11 h(i)=1;

12 end

13 y=convol(x,h);

14 subplot (3,1,1)

15 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

16 plot(n1,x, ’ . ’ );
17 subplot (3,1,2)

18 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

19 plot(n2,h, ’ . ’ );
20 subplot (3,1,3)

21 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

22 plot(n3,y, ’ . ’ );

Scilab code Exa 4.18 Convolution

1 // Example 4 . 1 8
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n1= -100:0;

6 n2 =0:100;

7 n3= -100:100;

8 b=0.8 // assume the c o n s t a n t b=0.4
9 a=0.8 // assume the c o n s t a n t a =0.8
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10 for i=1: length(n1)

11 x(i)=a^n1(i);

12 h(i)=b^n1(i);

13 end

14 y=convol(x,h);

15 subplot (3,1,1)

16 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

17 plot(n1,x, ’ . ’ );
18 subplot (3,1,2)

19 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

20 plot(n2,h, ’ . ’ );
21 subplot (3,1,3)

22 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

23 plot(n3,y, ’ . ’ );

Scilab code Exa 4.19 Convolution

1 // Example 4 . 1 9
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n1=0:9;

6 n2 =0:100;

7 n3 =0:109;

8 b=0.8 // assume the c o n s t a n t b=0.4
9 a=0.8 // assume the c o n s t a n t a =0.8
10 for i=1: length(n1)

11 x(i)=a^n1(i);

12 end

13 for j=1: length(n2)

14 h(j)=b^n2(j);

15 end
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16 y=convol(x,h);

17 subplot (3,1,1)

18 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

19 plot(n1,x, ’ . ’ );
20 subplot (3,1,2)

21 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

22 plot(n2,h, ’ . ’ );
23 subplot (3,1,3)

24 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

25 plot(n3,y, ’ . ’ );

Scilab code Exa 4.20 Convolution

1 // Example 4 . 2 0
2 // Convo lu t i on sum o f x [ n ] and h [ n ]
3 clc

4 clear

5 n1=0:5;

6 n2=0:7;

7 n3 =0:12;

8 a=0.8 // assume the c o n s t a n t a =0.8
9 for i=1: length(n1)

10 x(i)=1;

11 end

12 for j=1: length(n2)

13 h(j)=a^n2(j);

14 end

15 y=convol(x,h);

16 subplot (3,1,1)

17 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

18 plot(n1,x, ’ . ’ );
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19 subplot (3,1,2)

20 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

21 plot(n2,h, ’ . ’ );
22 subplot (3,1,3)

23 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

24 plot(n3,y, ’ . ’ );

Scilab code Exa 4.21 Convolution

1 // Example 4 . 2 1
2 // Convo lu t i on o f x ( t ) and h ( t )
3 clc

4 clear

5 t1 =0:0.01:5;

6 t2 =0:0.01:2;

7 t3 =0:0.01:7;

8 for i=1: length(t1)

9 x(i)=1;

10 end

11 for j=1: length(t2)

12 h(j)=1;

13 end

14 y=convol(x,h);

15 subplot (3,1,1)

16 xtitle(” input s i g n a l x ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t ”,”
x [ t ] ”);

17 plot(t1,x);

18 subplot (3,1,2)

19 xtitle(” system r e s p o n s e h ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t
”,”h [ t ] ”);

20 plot(t2,h);

21 subplot (3,1,3)

22 xtitle(” output s i g n a l y ( t ) ”,”
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . t ”,”y [ t ] ”);
23 plot(t3,y);

Scilab code Exa 4.23 Convolution

1 // Example 4 . 2 3
2 // Convo lu t i on o f x ( t ) and h ( t )
3 clc

4 clear

5 t1 =0:0.01:20;

6 t2 =0:0.01:20;

7 t3 =0:0.01:40;

8 a1=0.5; // c o n s t a n t s a and b a r e e q u a l
9 b1=0.5;

10 a2=0.8; // c o n s t a n t s a and b a r e unequa l
11 b2=0.3;

12 for i=1: length(t1)

13 x1(i)=exp(-a1*t1(i));

14 x2(i)=exp(-a2*t1(i));

15 end

16 for j=1: length(t2)

17 h1(j)=exp(-b1*t2(j));

18 h2(j)=exp(-b2*t2(j));

19 end

20 // c a s e 1 : a & b a r e e q u a l
21 y1=convol(x1 ,h1);

22 subplot (3,1,1)

23 xtitle(” input s i g n a l x ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t ”,”
x [ t ] ”);

24 plot(t1,x1);

25 subplot (3,1,2)

26 xtitle(” system r e s p o n s e h ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t
”,”h [ t ] ”);

27 plot(t2,h1);

28 subplot (3,1,3)
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29 xtitle(” output s i g n a l y ( t ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . t ”,”y [ t ] ”);

30 plot(t3,y1);

31 // c a s e 2 : a& b a r e unequa l
32 figure (1)

33 y2=convol(x2 ,h2);

34 subplot (3,1,1)

35 xtitle(” input s i g n a l x ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t ”,”
x [ t ] ”);

36 plot(t1,x2);

37 subplot (3,1,2)

38 xtitle(” system r e s p o n s e h ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t
”,”h [ t ] ”);

39 plot(t2,h2);

40 subplot (3,1,3)

41 xtitle(” output s i g n a l y ( t ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . t ”,”y [ t ] ”);

42 plot(t3,y2);

Scilab code Exa 4.24 Convolution

1 // Example 4 . 2 4
2 // Convo lu t i on o f x ( t ) and h ( t )
3 clc

4 clear

5 t1 = -3:0.01:10;

6 t2 =1:0.01:10;

7 t3 = -2:0.01:20;

8 a=0.5 // assume a =0.5
9 for i=1: length(t1)

10 x(i)=exp(-a*t1(i));

11 end

12 for j=1: length(t2)

13 h(j)=exp(-a*t2(j));

14 end
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15 y=convol(x,h);

16 subplot (3,1,1)

17 xtitle(” input s i g n a l x ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t ”,”
x [ t ] ”);

18 plot(t1,x);

19 subplot (3,1,2)

20 xtitle(” system r e s p o n s e h ( t ) ”,” . . . . . . . . . . . . . . . . . . . . t
”,”h [ t ] ”);

21 plot(t2,h);

22 subplot (3,1,3)

23 xtitle(” output s i g n a l y ( t ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . t ”,”y [ t ] ”);

24 plot(t3,y);

Scilab code Exa 4.26 Convolution

1 // I n t e r c o n n e c t i u i o n o f LTI sys t ems
2 n= -10:10;

3 for i=1: length(n)

4 if(n(i)==0)

5 h1(i)=2;

6 else

7 h1(i)=1;

8 end

9 end

10 for i=1: length(n)

11 if(n(i)==2)

12 h2(i)=1;

13 else

14 h2(i)=0;

15 end

16 end

17 for i=1: length(n)

18 if(n(i) >=1)

19 h3(i)=1;
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20 else

21 h3(i)=0;

22 end

23 end

24 for i=1: length(n)

25 if(n(i) >= -1)

26 h4(i)=1;

27 else

28 h4(i)=0;

29 end

30 end

31 for i=1: length(n)

32 h5(i)=n(i);

33 h6(i)=1;

34 end

35 h23=h2.*h3;

36 h234=h4+h23;

37 h1234=h1.*h234;

38 h56=h5.*h6;

39 h=h56+h1234;

40 x=[1 -0.5];

41 n1=[0 1];

42 y=convol(x,h);

43 n2= -10:11;

44 subplot (3,1,1)

45 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

46 plot(n1,x, ’ . ’ );
47 subplot (3,1,2)

48 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

49 plot(n,h, ’ . ’ );
50 subplot (3,1,3)

51 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

52 plot(n2,y, ’ . ’ );
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Scilab code Exa 4.27 Convolution

1 // Example 4 . 2 7
2 // I n t e r c o n n e c t i u i o n o f LTI sys t ems
3 n2 =0:18;

4 h1=[1 5 10 11 8 4 1];

5 h2=[1 1 zeros (1,5)];

6 h3=[1 1 zeros (1,5)];

7 a=convol(h1,h2);

8 h=convol(a,h3);

9 x=[1 -1];

10 n1=[0 1];

11 n3 =0:19;

12 y=convol(x,h);

13 subplot (3,1,1)

14 xtitle(” input s i g n a l x ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n”,”
x [ n ] ”);

15 plot(n1,x, ’ . ’ );
16 subplot (3,1,2)

17 xtitle(” system r e s p o n s e h ( n ) ”,” . . . . . . . . . . . . . . . . . . . . n
”,”h [ n ] ”);

18 plot(n2,h, ’ . ’ );
19 subplot (3,1,3)

20 xtitle(” output s i g n a l y ( n ) ”,”
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . n”,”y [ n ] ”);

21 plot(n3,y, ’ . ’ );

Scilab code Exa 4.30 Convolution

1 // Example 4 . 3 0
2 // Cascade c o n n e c t i o n o f sy s t ems
3 clc
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4 clear

5 n=0:10;

6 h11 =[1 -0.5];

7 for i=1: length(n)

8 h2(i)=0.5^n(i);

9 if (n(i)==0) then

10 h1(i)=1;

11 elseif n(i)==1 then

12 h1(i)=-0.5

13 else

14 h1(i)=0;

15 end

16 end

17 h=convol(h11 ,h2);

18 n2 =0:11;

19 // assume x [ n ]= [1 1 1 ]
20 n1=0:2;

21 x=[1 1 1];

22 n3 =0:13;

23 y=convol(x,h);

24 subplot (3,1,1);

25 plot(n1,x, ’ . ’ );
26 xtitle(” Input S i g n a l x [ n ] ”,”n”,”x [ n ] ”)
27 subplot (3,1,2);

28 plot(n2,h, ’ . ’ );
29 xtitle(” Impul se Response h [ n ] ”,”n”,”h [ n ] ”)
30 subplot (3,1,3);

31 plot(n3,y, ’ . ’ );
32 xtitle(” Output S i g n a l y [ n ] ”,”n”,”y [ n ] ”)
33 disp(” the g i v e n system i s an i n v e r t i b l e system ”);
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Chapter 5

Fourier Analysis of
Continuoustime signals and
systems

Scilab code Exa 5.1 Fourier Series representation

1

2

3

4

5

6 // Cont inuous Time F o u r i e r S e r i e s C o e f f i c i e n t s o f
7 // a p e r i o d i c s i g n a l x ( t ) = s i n (2∗Wot)
8 clear;

9 close;

10 clc;

11 t = 0:0.01:1;

12 T = 1;

13 Wo = 2*%pi/T;

14 xt = sin(2*Wo*t);

15 for k =0:4

16 C(k+1,:) = exp(-sqrt(-1)*Wo*t.*k);

17 a(k+1) = xt*C(k+1,:) ’/length(t);
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18 if(abs(a(k+1)) <=0.01)

19 a(k+1)=0;

20 end

21 end

22 a =a’;

23 ak = [-a,a(2:$)]

24 for i=1: length(ak)

25 if real(ak(i))== 0 then

26 phase(i)=0;

27 else

28 if i<length(ak)/2 then

29 phase(i)= atan(imag(ak(i))/real(ak(i)));

30 else

31 phase(i)= -atan(imag(ak(i))/real(ak(i)))

;

32 end

33 end

34 end

35 disp(”The f o u r i e r s e r i e s c o e f f i c i e n t s a r e . . . ”)
36 disp(ak)

37 disp(” magnitude o f F o u r i e r s e r i e s c o e f f i c i e n t ”)
38 disp(abs(ak))

39 disp(” Phase o f F o u r i e r s e r i e s c o e f f i c i e n t i n r a d i a n s
”)

40 disp(phase)

41 n=-4:4;

42 subplot (2,1,1)

43 plot(n,abs(ak), ’ . ’ );
44 xtitle(” | ak | ”,”k”,” | ak | ”);
45 subplot (2,1,2)

46 for i=1: length(n)

47 if n(i)== -2 then

48 phase(i)=3.14/2;

49 elseif n(i)== 2 then

50 phase(i)= -3.14/2;

51 else

52 phase(i)=0;

53 end
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54 end

55 plot(n,phase , ’ . ’ );
56 xtitle(”/ ak ”,”k”,”/ ak ”);

Scilab code Exa 5.2 Fourier Series representation

1 // Cont inuous Time F o u r i e r S e r i e s C o e f f i c i e n t s o f
2 // a p e r i o d i c s i g n a l x ( t ) = co s (Wot)
3 clear;

4 close;

5 clc;

6 t = 0:0.01:1;

7 T = 1;

8 Wo = 2*%pi/T;

9 xt = cos(Wo*t);

10 x1t=cos(Wo*-t);

11 for k =0:2

12 C(k+1,:) = exp(-sqrt(-1)*Wo*t.*k);

13 a(k+1) = xt*C(k+1,:) ’/length(t);

14 if(abs(a(k+1)) <=0.01)

15 a(k+1)=0;

16 end

17 end

18 a =a’;

19 ak = [-a,a(2:$)]

20 disp(”The f o u r i e r s e r i e s c o e f f i c i e n t s a r e . . . ”)
21 disp(ak)

22 disp(” magnitude o f F o u r i e r s e r i e s c o e f f i c i e n t ”)
23 disp(abs(ak))

24 n=-2:2;

25 subplot (2,1,1)

26 plot(n,abs(ak), ’ . ’ );
27 xtitle(” Magnitude Spectrum ”,”k”,” | ak | ”);
28 if xt== x1t then

29 disp(”The Given s i g n a l i s even . I t has no phase
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spectrum ”);
30 else

31 for i=1: length(ak)

32 if real(ak(i))== 0 then

33 phase(i)=0;

34 else

35 phase(i)=atan(imag(ak(i))/real(ak(i)));

36 end

37 end

38 disp(” Phase o f F o u r i e r s e r i e s c o e f f i c i e n t i n r a d i a n s
”)

39 disp(phase)

40 subplot (2,1,2)

41 plot(n,phase , ’ . ’ );
42 xtitle(” Phase Spectrum ”,”k”,” ak i n r a d i a n s ”);
43 end

Scilab code Exa 5.3 Fourier series representation

1 // Cont inuous Time F o u r i e r S e r i e s C o e f f i c i e n t s o f
2 // a p e r i o d i c s i g n a l x ( t ) = 5∗ co s ( ( %pi /2∗ t ) +(%pi /6) )
3 clear;

4 close;

5 clc;

6 t = 0:0.01:1;

7 T = 1;

8 Wo = 2*%pi/T;

9 xt = cos((%pi /2*t)+(%pi /6))

10 x1t=cos((%pi/2*-t)+(%pi /6))

11

12 //x ( t ) i s expanded a c c o r d i n g to Euler ’ s theorem
13 x=5/2*( exp(%i*(%pi/2*t+%pi/6))+exp(-%i*(%pi /2*t+%pi

/6)));

14 a1=5/2* exp(%i*%pi/6);

15 a_1 =5/2* exp(-%i*%pi/6);
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16 ak=[ zeros (1,5) a_1 0 a1 zeros (1,5)];

17 k=-6:6;

18 disp(”The f o u r i e r s e r i e s c o e f f i c i e n t s a r e . . . ”)
19 disp(ak)

20 disp(” magnitude o f F o u r i e r s e r i e s c o e f f i c i e n t ”)
21 disp(abs(ak))

22 subplot (2,1,1)

23 plot(k,abs(ak), ’ . ’ );
24 xtitle(” Magnitude Spectrum ”,”k”,” | ak | ”);
25 if xt== x1t then

26 disp(”The Given s i g n a l i s even . I t has no phase
spectrum ”);

27 else

28 phase=[zeros (1,5) atan(imag(a_1)/real(a_1)) 0

atan(imag(a1)/real(a1)) zeros (1,5)];

29 disp(” Phase o f F o u r i e r s e r i e s c o e f f i c i e n t i n
r a d i a n s ”)

30 disp(phase)

31 subplot (2,1,2)

32 plot(k,phase , ’ . ’ );
33 xtitle(” Phase Spectrum ”,”k”,” ak i n r a d i a n s ”);
34 end

Scilab code Exa 5.4 Fourier series representation

1 // Cont inuous Time F o u r i e r S e r i e s C o e f f i c i e n t s o f
2 // a p e r i o d i c s i g n a l x ( t ) = 1+ s i n (6 t )+co s (4 t )
3 clear;

4 close;

5 clc;

6 t = 0:0.01:1;

7 xt = 1+sin (6*t)+cos(4*t);

8 x_t = 1+sin(6*-t)+cos(4*-t);

9

10 //x ( t ) i s expanded a c c o r d i n g to Euler ’ s theorem
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11 x=1+(1/2)*exp(%i*4*t)+(1/2)*exp(-%i*4*t)+(1/(2* %i))*

exp(%i*6*t) -(1/(2*%i))*exp(-%i*6*t);

12 a0=1;

13 a2 =(1/2)

14 a_2 =(1/2)

15 a3 =(1/(2* %i));

16 a_3 = -(1/(2*%i));

17 ak=[ zeros (1,5) a_3 a_2 0 a2 a3 zeros (1,5)];

18 k=-7:7;

19 disp(”The f o u r i e r s e r i e s c o e f f i c i e n t s a r e . . . ”)
20 disp(ak)

21 disp(” magnitude o f F o u r i e r s e r i e s c o e f f i c i e n t ”)
22 disp(abs(ak))

23 subplot (2,1,1)

24 plot(k,abs(ak), ’ . ’ );
25 xtitle(” Magnitude Spectrum ”,”k”,” | ak | ”);
26 if xt== x_t then

27 disp(”The Given s i g n a l i s even . I t has no phase
spectrum ”);

28 else

29 phase=[zeros (1,6) %pi/2 0 -%pi/2 zeros (1,6)];

30 disp(” Phase o f F o u r i e r s e r i e s c o e f f i c i e n t i n
r a d i a n s ”)

31 disp(phase)

32 subplot (2,1,2)

33 plot(k,phase , ’ . ’ );
34 xtitle(” Phase Spectrum ”,”k”,” ak i n r a d i a n s ”);
35 end

Scilab code Exa 5.5 Fourier Series Coefficients

1 // F o u r i e r S e r i e s c o e f f i c i e n t s o f the s i g n a l x ( t )
2 // Assume the p e r i o d o f the s i g n a l T=10
3 clc

4 clear
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5 close

6 T=1;

7 To=1/4;

8 // Assume the magnitude o f the s i g n a l A=1
9 A=1;

10 t= -10:0.01:10;

11 for i=1: length(t)

12 if t>To & t<-To then

13 x(i)=0;

14 else

15 x(i)=A;

16 end

17 end

18

19 Wo=2*%pi;

20

21 k=-5:5

22 for i=1: length(k)

23 if k(i)==0 then

24 ak(i)=1.5;

25 else

26 ak(i)=(sin(k(i)*%pi /2))/(k(i)*%pi);

27 end

28 end

29

30 disp(”The f o u r i e r s e r i e s c o e f f i c i e n t s a r e . . . ”)
31 disp(ak)

32 disp(” magnitude o f F o u r i e r s e r i e s c o e f f i c i e n t ”)
33 disp(abs(ak))

34 disp(” the givem s i g n a l i s even and so i t has no
phase spectrum ”)

35 // PLott ing f r e q u e n c y spectrum
36 subplot (2,1,2)

37 plot(k,abs(ak), ’ . ’ );
38 xtitle(” Magnitude Spectrum ”,”k”,” | ak | ”);
39 subplot (2,1,1)

40 plot(k,ak, ’ . ’ );
41 xtitle(”Ak”,”k”,” ak ”);
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Scilab code Exa 5.6 Fourier series Coefficients

1 // F o u r i e r S e r i e s c o e f f i c i e n t s f o r Impul se t r a i n
2 clc

3 clear

4 close

5 // Assume p e r i o d o f the impu l s e t r a i n T=2
6 T=2;

7 t=-5*T:T:5*T;

8 for i=1: length(t)

9 x(i)=1;

10 end

11 // Using s i f t i n g p r o p e r t y o f the impu l s e s i g n a l
12 k= -10:10

13 for i=1: length(k)

14 ak(i)=1/T;

15 end

16 subplot (2,1,1)

17 plot(t,x, ’ . ’ )
18 xtitle(” Impul se t r a i n ”,” t ”,”x ( t ) ”)
19 subplot (2,1,2)

20 plot(k,ak, ’ . ’ )
21 xtitle(” F o u r i e r c o e f f i c i e n t s o f impu l s e t r a i n ”,”k”,”

ak ”)

Scilab code Exa 5.7 Fourier series coefficients of halfwave rectified signal

1 // F o u r i e r S e r i e s c o e f f i c i e n t s o f h a l f−wave r e c t i f i e r
output

2 // Assume the p e r i o d o f the s i g n a l T=1
3 t= -0.5:0.01:1;
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4 for i=1: length(t)

5 if t(i)<T/2 then

6 x(i)=sin(2* %pi*t(i));

7 else

8 x(i)=0;

9 end

10 end

11 k= -10:10;

12 for i=1: length(k)

13 if k(i)==1 then

14 ak(i)=1/(4* %i);

15 elseif k(i)==-1

16 ak(i)= -1/(4*%i);

17 else

18 ak(i)=(cos(k(i)*%pi /2)*exp(-k(i)*%pi/2*-%i))

/(%pi -(%pi*k(i)*k(i)));

19 end

20 end

21

22

23 disp(”The f o u r i e r s e r i e s c o e f f i c i e n t s a r e . . . ”)
24 disp(ak)

25 disp(” magnitude o f F o u r i e r s e r i e s c o e f f i c i e n t ”)
26 disp(abs(ak))

27 // PLott ing f r e q u e n c y spectrum
28 subplot (2,1,1)

29 plot(k,abs(ak), ’ . ’ );
30 xtitle(” Magnitude Spectrum ”,”k”,” | ak | ”);
31 for i=1: length(k)

32 if k(i)==0 | k(i)==3 | k(i)==-3 | k(i)==-5 |k(i)

==5 then

33 phase(i)=0;

34 elseif k(i)==-1 then

35 phase(i)=%pi/2;

36 elseif k(i)==1 then

37 phase(i)=-%pi/2;

38 elseif k(i)==-2 | k(i)==-4

39 phase(i)=%pi;
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40 elseif k(i)==2 | k(i)==4

41 phase(i)=-%pi;

42

43 end

44 end

45 subplot (2,1,2)

46 plot(k,phase , ’ . ’ );
47 xtitle(” Phase Spectrum ”,”k”,” a n g l e ( ak ) ”);
48 disp(phase)

Scilab code Exa 5.8 Fourier series coefficients

1 // F o u r i e r S e r i e s c o e f f i c i e n t s o f h a l f−wave r e c t i f i e r
output

2 // Assume the p e r i o d o f the s i g n a l T=1
3 t= -0.5:0.01:0.5;

4 for i=1: length(t)

5 if t(i) <-0.25 & t(i) >0.25 then

6 x(i)=-1;

7 else

8 x(i)=1;

9 end

10 end

11 k= -10:10;

12 for i=1: length(k)

13 if k(i)==0 then

14 ak(i)=0;

15 else

16 ak(i)=(%i*((2 -(-1)^k(i))*exp(-%i*k(i)*%pi /2)

-exp(%i*k(i)*%pi/2)))/(k(i)*2* %pi);

17 end

18 end

19

20 disp(”The f o u r i e r s e r i e s c o e f f i c i e n t s a r e . . . ”)
21 disp(ak)
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22 plot(k,ak, ’ . ’ )
23 xtitle(” F o u r i e r C o e f f i c i e n t s ”,”k”,” ak ”)

Scilab code Exa 5.14 Continuoustime Fourier Transform

1 // Cont inuous Time S i g n a l x ( t )= exp(−B∗ t ) u ( t ) , t>0
2 clear;

3 clc;

4 close;

5 B =1;

6 Dt = 0.005;

7 t = 0:Dt:10;

8 xt = exp(-B*t);

9 Wmax = 2*%pi*1;

10 K = 4;

11 k = 0:(K/1000):K;

12 W = k*Wmax/K;

13 XW = xt* exp(-sqrt(-1)*t’*W) * Dt;

14 XW_Mag = abs(XW);

15 W = [-mtlb_fliplr(W), W(2:1001) ];

16 XW_Mag = [mtlb_fliplr(XW_Mag), XW_Mag (2:1001) ];

17 [XW_Phase ,db] = phasemag(XW);

18 XW_Phase = [-mtlb_fliplr(XW_Phase),XW_Phase (2:1001)

];

19 // P l o t t i n g Cont inuous Time S i g n a l
20 figure (1)

21 plot(t,xt);

22 xlabel( ’ t i n s e c . ’ );
23 ylabel( ’ x ( t ) ’ )
24 title( ’ Cont inuous Time S i g n a l ’ )
25 figure (2)

26 // P l o t t i n g Magnitude Response o f CTS
27 subplot (2,1,1);

28 plot(W,XW_Mag);

29 xlabel( ’ Frequency i n Radians / Seconds−−−> W’ );
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30 ylabel( ’ abs (X(jW) ) ’ )
31 title( ’ Magnitude Response (CTFT) ’ )
32 // P l o t t i n g Phase Reponse o f CTS
33 subplot (2,1,2);

34 plot(W,XW_Phase*%pi /180);

35 xlabel( ’ Frequency i n
Radians / Seconds−−−> W’ );

36 ylabel( ’
<X

(jW) ’ )
37 title( ’ Phase Response (CTFT) i n Radians ’ )

Scilab code Exa 5.15 Continuoustime Fourier Transform

1 // Cont inuous Time S i g n a l x ( t )= exp (B∗ t ) u(− t ) , t>0
2 clear;

3 clc;

4 close;

5 B =1;

6 Dt = 0.005;

7 t = -10:Dt:0;

8 xt = exp(B*t);

9 Wmax = 2*%pi*1;

10 K = 4;

11 k = 0:(K/1000):K;

12 W = k*Wmax/K;

13 XW = xt* exp(-sqrt(-1)*t’*W) * Dt;

14 XW_Mag = abs(XW);

15 W = [-mtlb_fliplr(W), W(2:1001) ];

16 XW_Mag = [mtlb_fliplr(XW_Mag), XW_Mag (2:1001) ];

17 [XW_Phase ,db] = phasemag(XW);

18 XW_Phase = [-mtlb_fliplr(XW_Phase),XW_Phase (2:1001)

];

19 // P l o t t i n g Cont inuous Time S i g n a l
20 figure (1)
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21 plot(t,xt);

22 xlabel( ’ t i n s e c . ’ );
23 ylabel( ’ x ( t ) ’ )
24 title( ’ Cont inuous Time S i g n a l ’ )
25 figure (2)

26 // P l o t t i n g Magnitude Response o f CTS
27 subplot (2,1,1);

28 plot(W,XW_Mag);

29 xlabel( ’ Frequency i n Radians / Seconds−−−> W’ );
30 ylabel( ’ abs (X(jW) ) ’ )
31 title( ’ Magnitude Response (CTFT) ’ )
32 // P l o t t i n g Phase Reponse o f CTS
33 subplot (2,1,2);

34 plot(W,XW_Phase*%pi /180);

35 xlabel( ’ Frequency i n
Radians / Seconds−−−> W’ );

36 ylabel( ’
<X

(jW) ’ )
37 title( ’ Phase Response (CTFT) i n Radians ’ )

Scilab code Exa 5.16 Continuoustime Fourier Transform

1 // Cont inuous Time S i g n a l x ( t )= exp(−B∗ abs ( t ) )
2 clear;

3 clc;

4 close;

5 B =1;

6 Dt = 0.005;

7 t = -4.5:Dt:4.5;

8 xt = exp(-B*abs(t));

9 Wmax = 2*%pi*1;

10 K = 4;

11 k = 0:(K/1000):K;

12 W = k*Wmax/K;
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13 XW = xt* exp(-sqrt(-1)*t’*W) * Dt;

14 XW = real(XW);

15 W = [-mtlb_fliplr(W), W(2:1001) ];

16 XW = [mtlb_fliplr(XW), XW (2:1001) ];

17 disp(”The g i v e n s i g n a l i s even and i t has no phase
spectrum ”)

18 subplot (2,1,1);

19 plot(t,xt);

20 xlabel( ’ t i n s e c . ’ );
21 ylabel( ’ x ( t ) ’ )
22 title( ’ Cont inuous Time S i g n a l ’ )
23 subplot (2,1,2);

24 plot(W,XW);

25 xlabel( ’ Frequency i n Radians / Seconds W’ );
26 ylabel( ’X(jW) ’ )
27 title( ’ Continuous−t ime F o u r i e r Transform ’ )

Scilab code Exa 5.17 Continuoustime Fourier Transform

1 // Frequency Response o f a Rec tangu l a r Waveform
2 // x ( t )= A, from −T1 to T1
3 clear;

4 clc;

5 close;

6 A =1;

7 Dt = 0.005;

8 T1 = 4;

9 t = -T1/2:Dt:T1/2;

10 for i = 1: length(t)

11 xt(i) = A;

12 end

13 Wmax = 2*%pi*1;

14 K = 4;

15 k = 0:(K/1000):K;

16 W = k*Wmax/K;
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17 xt = xt ’;

18 XW = xt* exp(-sqrt(-1)*t’*W) * Dt;

19 XW_Mag = real(XW);

20 W = [-mtlb_fliplr(W), W(2:1001) ];

21 XW_Mag = [mtlb_fliplr(XW_Mag), XW_Mag (2:1001) ];

22 subplot (2,1,1);

23 plot(t,xt);

24 xlabel( ’ t i n s e c . ’ );
25 title( ’ Cont iuous Time S i g n a l x ( t ) ’ )
26 subplot (2,1,2);

27 plot(W,XW_Mag);

28 xlabel( ’ Frequency i n Radians / Seconds ’ );
29 title( ’ Continuous−t ime F o u r i e r Transform X(jW) ’ )

Scilab code Exa 5.18 Inverse Fourier transform

1 // I n v e r s e Cont inuous Time F o u r i e r Transform
2 // X(jW)= 1 , from −T1 to T1
3 clear;

4 clc;

5 close;

6 // CTFT
7 A =1;

8 Dw = 0.005;

9 W1 = 4;

10 w = -W1/2:Dw:W1/2;

11 for i = 1: length(w)

12 XW(i) = A;

13 end

14 XW = XW ’;

15 // I n v e r s e Continuous−t ime F o u r i e r Transform
16 t = -3*%pi:%pi/length(w):3*%pi;

17 xt =(1/(2* %pi))*XW *exp(sqrt(-1)*w’*t)*Dw;

18 xt = real(xt);

19 figure
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20 plot(t,xt);

21 xlabel( ’ t Sec ’ );
22 title( ’ Time domain s i g n a l x ( t ) ’ )

Scilab code Exa 5.19 Continuoustime Fourier Transform

1 // f r e q u e n c y r e s p o n s e o f impu l s e s i g n a l
2 clear;

3 clc;

4 close;

5 A =1;

6 Dt = 0.005;

7 T1 = 4;

8 Wo=2 // Assume Wo=2
9 t = -T1/2:Dt:T1/2;

10 for i = 1: length(t)

11 xt(i)=sin(Wo*t(i));

12 end

13 Wmax = 2*%pi*1;

14 K = 4;

15 k = 0:(K/1000):K;

16 W = k*Wmax/K;

17 xt = xt ’;

18 XW = xt* exp(-sqrt(-1)*t’*W) * Dt;

19 XW_Mag = real(XW);

20 W = [-mtlb_fliplr(W), W(2:1001) ];

21 XW_Mag = [mtlb_fliplr(XW_Mag), XW_Mag (2:1001) ];

22 subplot (2,1,1);

23 plot(t,xt);

24 xlabel( ’ t i n s e c . ’ );
25 title( ’ Cont iuous Time S i g n a l x ( t ) ’ )
26 subplot (2,1,2);

27 plot(W,XW_Mag);

28 xlabel( ’ Frequency i n Radians / Seconds ’ );
29 title( ’ Continuous−t ime F o u r i e r Transform X(jW) ’ )
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Scilab code Exa 5.20 Inverse Fourier transform

1 // I n v e r s e Cont inuous Time F o u r i e r Transform
2 // X(jW)= 2∗ pi , a t W=0
3 clear;

4 clc;

5 close;

6 // CTFT
7 A =1;

8 Dw = 0.005;

9 W1 = 4;

10 w = -W1/2:Dw:W1/2;

11 for i = 1: length(w)

12 if w(i)==0 then

13 XW(i) = 2*%pi;

14 else

15 XW(i)=0;

16 end

17 end

18 XW = XW ’;

19 subplot (2,1,1)

20 plot(w,XW)

21 // I n v e r s e Continuous−t ime F o u r i e r Transform
22 t = -3*%pi:%pi/length(w):3*%pi;

23 xt =(1/(2* %pi))*XW *exp(sqrt(-1)*w’*t)*Dw;

24 xt = real (1+xt);

25 subplot (2,1,2)

26 plot(t,xt);

27 xlabel( ’ t Sec ’ );
28 title( ’ Time domain s i g n a l x ( t ) ’ )

Scilab code Exa 5.21 Inverse Fourier Transform
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1 // I n v e r s e Cont inuous Time F o u r i e r Transform
2 // X(jW)= 2∗ pi , a t W=Wo
3 clear;

4 clc;

5 close;

6 // CTFT
7 A =1;

8 Dw = 0.005;

9 W1 = 4;

10 Wo=2 // Assume Wo=2
11 w = -W1/2:Dw:W1/2;

12 for i = 1: length(w)

13 if w(i)==Wo then

14 XW(i) = 2*%pi;

15 else

16 XW(i)=0;

17 end

18 end

19 XW = XW ’;

20 // I n v e r s e Continuous−t ime F o u r i e r Transform
21 t = -3*%pi:%pi/length(w):3*%pi;

22 xt =(1/(2* %pi))*XW *exp(sqrt(-1)*w’*t)*Dw;

23 xt = real (1+xt);

24 plot(t,xt);

25 xlabel( ’ t Sec ’ );
26 title( ’ Time domain s i g n a l x ( t ) ’ )

Scilab code Exa 5.22 Inverse fourier transform

1 // I n v e r s e Cont inuous Time F o u r i e r Transform
2 // X(jW)= 2∗ pi , a t W=−Wo
3 clear;

4 clc;

5 close;

6 // CTFT
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7 A =1;

8 Dw = 0.005;

9 W1 = 4;

10 Wo=2 // Assume Wo=2
11 w = -W1/2:Dw:W1/2;

12 for i = 1: length(w)

13 if w(i)==-Wo then

14 XW(i) = 2*%pi;

15 else

16 XW(i)=0;

17 end

18 end

19 XW = XW ’;

20 // I n v e r s e Continuous−t ime F o u r i e r Transform
21 t = -3*%pi:%pi/length(w):3*%pi;

22 xt =(1/(2* %pi))*XW *exp(sqrt(-1)*w’*t)*Dw;

23 xt = real (1+xt);

24 plot(t,xt);

25 xlabel( ’ t Sec ’ );
26 title( ’ Time domain s i g n a l x ( t ) ’ )

Scilab code Exa 5.24 Fourier Transform of periodic sinusoid

1 // Cont inuous Time F o u r i e r Trans forms o f
2 // S i n u s o i d a l waveforms s i n (Wot)
3 clear

4 clc;

5 close;

6 T1 = 2;

7 T = 4*T1;

8 Wo = 2*%pi/T;

9 W = [-Wo ,0,Wo];

10 ak = (2*%pi*Wo*T1/%pi)/sqrt(-1);

11 XW = [-ak ,0,ak];

12 plot(W,-imag(XW), ’ . ’ );

61



13 xlabel( ’

W’ );
14 xtitle( ’CTFT o f s i n (Wot) ’ , ’W’ , ’X(jW) ’ )

Scilab code Exa 5.25 Fourier Transform of periodic signal

1 // Cont inuous Time F o u r i e r Trans forms o f
2 // S i n u s o i d a l waveforms co s (Wot)
3 clear;

4 clc;

5 close;

6 // CTFT
7 T1 = 2;

8 T = 4*T1;

9 Wo = 2*%pi/T;

10 W = [-Wo ,0,Wo];

11 ak = (2*%pi*Wo*T1/%pi);

12 XW =[ak ,0,ak];

13 plot(W,abs(XW), ’ . ’ );
14 xlabel( ’ W’ );
15 xtitle( ’CTFT o f co s (Wot) ’ , ’W’ , ’X(jW) ’ )

Scilab code Exa 5.32 Fourier transform of impulse train

1 //CTFT o f P e r i o d i c Impul se Tra in
2 clear;

3 clc;

4 close;

5 // CTFT
6 T = -4:4;;

7 T1 = 1;

8 xt = ones(1,length(T));
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9 ak = 1/T1;

10 XW = 2*%pi*ak*ones(1,length(T));

11 Wo = 2*%pi/T1;

12 W = Wo*T;

13 figure

14 subplot (2,1,1)

15 plot2d3( ’ gnn ’ ,T,xt);
16 xlabel( ’ t ’ );
17 title( ’ P e r i o d i c Impul se Tra in ’ )
18 subplot (2,1,2)

19 plot2d3( ’ gnn ’ ,W,XW);
20 xlabel( ’ t ’ );
21 title( ’CTFT o f P e r i o d i c Impul se Tra in ’ )

Scilab code Exa 5.37 Frequency response of the system

1 // Cont inuous Time S i g n a l x ( t )= 0 . 5∗ exp(−B∗ t ∗ 0 . 5 ) u ( t )
, t>0

2 clear;

3 clc;

4 close;

5 B =1;

6 Dt = 0.005;

7 t = 0:Dt:10;

8 h = 0.5* exp(-B*t*0.5);

9 Wmax = 2*%pi*1;

10 K = 4;

11 k = 0:(K/1000):K;

12 W = k*Wmax/K;

13 XW = h* exp(-sqrt(-1)*t’*W) * Dt;

14 XW_Mag = abs(XW);

15 W = [-mtlb_fliplr(W), W(2:1001) ];

16 XW_Mag = [mtlb_fliplr(XW_Mag), XW_Mag (2:1001) ];

17 [XW_Phase ,db] = phasemag(XW);

18 XW_Phase = [-mtlb_fliplr(XW_Phase),XW_Phase (2:1001)
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];

19 // P l o t t i n g Cont inuous Time S i g n a l
20 figure (1)

21 plot(t,h);

22 xlabel( ’ t i n s e c . ’ );
23 ylabel( ’ x ( t ) ’ )
24 title( ’ Cont inuous Time S i g n a l ’ )
25 figure (2)

26 // P l o t t i n g Magnitude Response o f CTS
27 subplot (2,1,1);

28 plot(W,XW_Mag);

29 xlabel( ’ Frequency i n Radians / Seconds−−−> W’ );
30 ylabel( ’ abs (X(jW) ) ’ )
31 title( ’ Magnitude Response (CTFT) ’ )
32 // P l o t t i n g Phase Reponse o f CTS
33 subplot (2,1,2);

34 plot(W,XW_Phase*%pi /180);

35 xlabel( ’ Frequency i n
Radians / Seconds−−−> W’ );

36 ylabel( ’
<X

(jW) ’ )
37 title( ’ Phase Response (CTFT) i n Radians ’ )
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Chapter 6

Sampling

Scilab code Exa 6.1 Sampling

1 // Sampl ing the CT s i g n a l s
2 clc

3 clear

4 close

5 t= -0.3:0.0001:0.3;

6 x1=2*cos (2*%pi *20*t);//F1=20Hz
7 x2=2*cos (2*%pi *80*t);//F2=80Hz
8 figure (1)

9 subplot (2,1,1)

10 plot(t,x1);

11 xtitle(”CT S i g n a l X1( t ) ”,” t ”,” x1 ( t ) ”);
12 subplot (2,1,2)

13 plot(t,x2)

14 xtitle(”CT S i g n a l X2( t ) ”,” t ”,” x2 ( t ) ”);
15 // Given Sampl ing f r e q u e n c y Fs=60Hz
16 Fs=60;

17 n= -10:1:10;

18 Ts =1/60; // Sampl ing i n t e r v a l Ts=1/Fs
19 x1_n =2*cos(2* %pi *20*n*Ts);

20 x2_n =2*cos(2* %pi *80*n*Ts);

21 figure (2)
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22 subplot (2,1,1)

23 plot2d3( ’ gnn ’ ,n,x1_n ,3);
24 xtitle(” Sampled s i g n a l x1 [ n ] ”,”n”,” x1 [ n ] ”)
25 subplot (2,1,2)

26 plot2d3( ’ gnn ’ ,n,x2_n ,3);
27 xtitle(” Sampled s i g n a l x2 [ n ] ”,”n”,” x2 [ n ] ”)

Scilab code Exa 6.2 Sampling

1 // Sampl ing the CT s i g n a l s
2 clc

3 clear

4 close

5 t= -10:0.01:10;

6 x=sin(%pi*t);

7 figure (1)

8 subplot (2,1,1)

9 plot(t,x);

10 xtitle(”CT S i g n a l s i n ( p i ∗ t ) ”,” t ”,”x ( t ) ”);
11 Wb=%pi;// Given Sampl ing f r e q u e n c y i s Pi r a d i a n s
12 Ws=2*Wb;

13 Fs=Ws/(2* %pi);

14 n= -100:1:100;

15 Ts=1/Fs;// Sampl ing i n t e r v a l Ts=1/Fs
16 x_n=sin(%pi*n*Ts);

17 subplot (2,1,2)

18 plot2d(n,x_n ,rect =[-100 -2 100 2]);

19 xtitle(” Sampled s i g n a l x [ n ] ”,”n”,”x [ n ] ”)

Scilab code Exa 6.3 Sampling

1 // Sampl ing the CT s i g n a l s
2 clc
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3 clear

4 close

5 t= -0.3:0.0001:0.3;

6 x=5*sin (10* %pi*t);

7 figure (1)

8 plot(t,x);

9 xtitle(”CT S i g n a l x ( t ) ”,” t ”,”x ( t ) ”);
10 // Given Sampl ing f r e q u e n c y ( a ) Fs=15Hz ( b ) Fs=6Hz
11 Fs1 =15;

12 Fs2 =6;

13 n= -10:1:10;

14 Ts1 =1/Fs1;// Sampl ing i n t e r v a l Ts=1/Fs
15 Ts2 =1/Fs2;

16 x1=5*sin(%pi *10*n*Ts1);

17 x2=5*sin(%pi *10*n*Ts2);

18 figure (2)

19 subplot (2,1,1)

20 plot2d3( ’ gnn ’ ,n,x1);
21 xtitle(” Sampled s i g n a l Fs=15Hz”,”n”,” x1 [ n ] ”)
22 subplot (2,1,2)

23 plot2d3( ’ gnn ’ ,n,x2);
24 xtitle(” Sampled s i g n a l Fs=6Hz”,”n”,” x2 [ n ] ”)

Scilab code Exa 6.4 Sampling

1 // Cont inuous Time F o u r i e r Trans forms o f
2 // S i n u s o i d a l waveforms 3 co s (2∗ p i ∗ t )
3 clear;

4 clc;

5 close;

6 // CTFT
7 t= -10:0.01:10;

8 x=3*cos(2* %pi*t);

9 subplot (2,1,1)

10 plot(t,x);
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11 xtitle(”CT s i g n a l x ( t ) ”,” t ”,”x ( t ) ”);
12 T1 = 2;

13 T = 4*T1;

14 Wo = 6*%pi/T;

15 W = [-Wo ,0,Wo];

16 ak = (2*%pi*Wo*T1/%pi);

17 XW =[ak ,0,ak];

18 subplot (2,1,2)

19 plot2d3( ’ gnn ’ ,W,real(XW));
20 xlabel( ’ W’ );
21 xtitle( ’CTFT o f co s (Wot) ’ , ’W’ , ’X(jW) ’ )
22 n= -10:10;

23 W1=4*%pi;

24 W2=8*%pi;

25 W3=3*%pi;

26 T1=(2* %pi)/W1;

27 T2=(2* %pi)/W2;

28 T3=(2* %pi)/W3;

29 x1=3*cos (2* %pi*n*T1);

30 x2=3*cos (2* %pi*n*T2);

31 x3=3*cos (2* %pi*n*T3);

32 figure (1)

33 subplot (3,1,1)

34 plot2d3( ’ gnn ’ ,n,x1);
35 xtitle(”X( t ) sampled at Ws=4∗ p i ”,”n”,” x1 [ n ] ”);
36 subplot (3,1,2)

37 plot2d3( ’ gnn ’ ,n,x2);
38 xtitle(”X( t ) sampled at Ws=8∗ p i ”,”n”,” x2 [ n ] ”);
39 subplot (3,1,3)

40 plot2d3( ’ gnn ’ ,n,x3);
41 xtitle(”X( t ) sampled at Ws=3∗ p i ”,”n”,” x3 [ n ] ”);

Scilab code Exa 6.6 Sampling

1 // Sampl ing the s i g n a l at n y q u i s t r a t e

68



2 clear;

3 clc;

4 close;

5 t= -1:0.01:1;

6 x=2*cos (200* %pi*t)+3* sin (100* %pi*t) -4*sin (500* %pi*t)

;

7 f1=100;

8 f2=50;

9 f3=250;

10 fb=max(f1,f2 ,f3);

11 Fs=2*fb;

12 Ts=1/Fs;

13 n= -10:10;

14 x_n =2*cos (200* %pi*n*Ts)+3* sin (100* %pi*n*Ts) -4*sin

(500* %pi*n*Ts);

15 plot2d3( ’ gnn ’ ,n,x_n)
16 xtitle(”DT S i g n a l x ( n ) sampled at n y q u i s t r a t e ”,”n”,

”x [ n ] ”);

Scilab code Exa 6.7 Sampling

1 // Determin ing n y q u i s t r a t e f o r the s i g n a l s
2 clc

3 clear

4 close

5 Wb1 =4*%pi;

6 Wb2 =10* %pi;

7 Wbs=max(Wb1 ,Wb2);

8 Ws=2*Wbs;

9 // Band l imi t ed f r e q u e n c y doe sn t change by Amplitude
s c a l i n g

10 // ( a ) 2∗ x1 ( t )
11 Wa=2*Wb1

12 disp(”Wa=”)
13 disp(Wa)
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14 // Timing s h i f t i n g doe sn t a f f e c t the magnitude
spectrum

15 // ( b ) x1 ( t−1)
16 Wb=2*Wb1

17 disp(”Wb=”)
18 disp(Wb)

19 // Adding two band− l i m i t e d spec t rums w i l l not
sampl ing f r e q u e n c y

20 // ( c ) 2∗ x1 ( t )+x1 ( t−1)
21 Wc=2*Wb1

22 disp(”Wc=”)
23 disp(Wc)

24 // Compress ing t ime a x i s expands f r e q u e n c y a x i s by
the same f a c t o r

25 // ( d ) x2 (2 t )
26 Wd=2*2* Wb2

27 disp(”Wd=”)
28 disp(Wd)

29 // Expanding the t ime a x i s compre s s e s the f r e q u e n c y
a x i s by same f a c t o r

30 // ( e ) x2 ( t /2)
31 We =1/2*2* Wb2

32 disp(”We=”)
33 disp(We)

34 // ( f ) x2 (2 t )+x2 ( t /2)
35 Wf=max(Wd,We)

36 disp(”Wf=”)
37 disp(Wf)

38 // x1 ( t ) x2 ( t )
39 Wg=2*( Wb1+Wb2)

40 disp(”Wg=”)
41 disp(Wg)

42 // x1 ( t ) ∗x2 ( t )
43 Wh=2*min(Wb1 ,Wb2)

44 disp(”Wh=”)
45 disp(Wh)

46 // x1 ( t ) ∗ co s (2∗%pi∗ t )
47 Wi=2*( Wb1 +2*%pi)
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48 disp(”Wi=”)
49 disp(Wi)

50 // x1 ’ ( t )
51 Wj=2*Wb1

52 disp(”Wj=”)
53 disp(Wj)
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Chapter 7

Fourier Analysis of discretetime
signals and systems

Scilab code Exa 7.3 Fourier series representation of DT signal

1 //DTFS o f x [ n ] =2co s ( ( p i /3) ∗n+( p i /6) )
2 clear;

3 close;

4 clc;

5 n = -3:3;

6 N = 6;

7 Wo = 2*%pi/N;

8 xn = 2*cos((%pi/3)*n+(%pi/6));

9 //By e u l e r ’ s theorem X[ n ] can be r e p r e s e n t e d
10 x_n=exp(%i*(%pi*n/3)+%pi /6)+exp(-%i*(%pi*n/3)+%pi/6)

11 for i=1: length(n)

12 if n(i)==1

13 a(i)=exp(%i*%pi/6);

14 elseif n(i)==-1

15 a(i)=exp(-%i*%pi/6);

16 else

17 a(i)=0;

18 end

19 end
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20 for i=1: length(a)

21 if real(a(i))==0 then

22 phase(i)=0;

23 else

24 phase(i)=atan(imag(a(i))/real(a(i)));

25 end

26 end

27 subplot (2,1,1)

28 plot2d3( ’ gnn ’ ,n,abs(a))
29 xtitle(”MAgnitude spectrum ”,”k”,” | ak | ”)
30 subplot (2,1,2)

31 plot2d3( ’ gnn ’ ,n,phase)
32 xtitle(” Phase spectrum ”,”k”,” a n g l e ( ak ) ”)

Scilab code Exa 7.4 Fourier series representation of DT signal

1 // F o u r i e s s e r i e s r e p r e s e n t a t i o n o f combinar ion o f
s i g n a l s

2 //x [ n]=1+ s i n ( p i ∗n /2)+co s ( %pi∗n /4)
3 clc

4 clear

5 close

6 n=-3:3;

7 x=1+sin(%pi*n/2)+cos(%pi*n/4);

8 w1=%pi/2;

9 w2=%pi/4;

10 N1=2*%pi/w1;

11 N2=2*%pi/w2;

12 N=max(N1,N2);

13 wo=2*%pi/N;

14 // Expanding x [ n ] by Euler ’ s theorem
15 xn =1+0.5* exp(%i*wo*n)+0.5* exp(-%i*wo*n) -0.5*%i*exp(

%i*2*wo*n) -0.5*%i*exp(-%i*2*wo*n);

16 a0=1;

17 a1=0.5;
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18 a_1 =0.5;

19 a2=1/2*%i;

20 a_2 =-1/2*%i;

21 a=[a_2 a_1 a0 a1 a2];

22 a1=[0 a 0];

23 phase=[%pi/2 0 0 0 -%pi /2]

24 phase =[0 phase 0]

25 subplot (2,1,1)

26 plot(n,abs(a1), ’ . ’ )
27 xtitle(” magnitude spectrum ”,”k”,” ak ”)
28 subplot (2,1,2)

29 plot(n,phase , ’ . ’ )
30 xtitle(” Phase spectrum ”,”k”,” ak ”)

Scilab code Exa 7.5 Fourier series representation of DT signal

1 //DTFS c o e f f i c i e n t s o f p e r i o d i c squa r e wave
2 clear;

3 close;

4 clc;

5 N = 10;

6 N1 = 2;

7 Wo = 2*%pi/N;

8 xn = ones(1,length(N));

9 n = -(2*N1+1) :(2*N1+1);

10 a(1) = (2*N1+1)/N;

11 for k =1:2* N1

12 a(k+1) = sin ((2* %pi*k*(N1+0.5))/N)/sin(%pi*k/N);

13 a(k+1) = a(k+1)/N;

14 if(abs(a(k+1)) <=0.1)

15 a(k+1) =0;

16 end

17 end

18 a =a’;

19 a_conj =conj(a);
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20 ak = [a_conj($: -1:1),a(2:$)];

21 k = -2*N1:2*N1;

22 plot2d3( ’ gnn ’ ,k,abs(ak))
23 xtitle( ’ Magnitude spectrum ’ , ’ k ’ , ’ | ak | ’ )

Scilab code Exa 7.6 Fourier series representation of DT signal

1 //DTFS o f a p e r i o d i c s equence
2 clc

3 clear

4 close

5 n=-4:3;

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

7 N=4;

8 k=0:3;;

9 wo=2*%pi/N;

10 a0=1.5;

11 a1= -0.5+0.5*%i;

12 a2= -0.5;

13 a3= -0.5 -0.5*%i;

14 a=[a0 ,a1,a2,a3]

15 for i=1: length(a)

16 phase(i)=atan(imag(a(i))/real(a(i)));

17 end

18 subplot (2,1,1)

19 plot(k,abs(a), ’ . ’ );
20 xtitle(” magnitude spectrum ”,”k”,” ak ”);
21 subplot (2,1,2)

22 plot(k,phase , ’ . ’ );
23 xtitle(” phase spectrum ”,”k”,” ak ”);

Scilab code Exa 7.7 Fourier series representation of DT signal
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1 //DTFS o f d i s c r e t e p e r i o d i c s i g n a l
2 clc

3 clear

4 close

5 N=2 // asume N=2
6 n=-2*N:2*N

7 for i=1: length(n)

8 if modulo(n(i),N)==0 then

9 x(i)=1;

10 else

11 x(i)=0;

12 end

13 end

14 subplot (2,1,1)

15 plot(n,x, ’ . ’ )
16 xtitle(” Input s i g n a l x [ n ] ”,”n”,”x [ n ] ”);
17 k=-5:5;

18 for i=1: length(k)

19 ak(i)=1/N;

20 end

21 subplot (2,1,2)

22 plot(k,ak, ’ . ’ )
23 xtitle(” Frequency spectrum ”,”k”,” ak ”)

Scilab code Exa 7.8 Fourier series representation of DT signal

1 //x [ n ] = 1+ s i n (2∗%pi/N) n+3co s (2∗%pi/N) n+co s [ ( 4 ∗%pi/N
) n+%pi / 4 ]

2 clear;

3 close;

4 clc;

5 N = 10;

6 n = 0:0.01:N;

7 Wo = 2*%pi/N;

8 xn =ones(1,length(n))+sin(Wo*n)+3*cos(Wo*n)+cos (2*Wo
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*n+%pi/4);

9 for k =0:N-2

10 C(k+1,:) = exp(-sqrt(-1)*Wo*n.*k);

11 a(k+1) = xn*C(k+1,:) ’/length(n);

12 if(abs(a(k+1)) <=0.1)

13 a(k+1)=0;

14 end

15 end

16 a =a’;

17 a_conj =conj(a);

18 ak = [a_conj($: -1:1),a(2:$)];

19 Mag_ak = abs(ak);

20 for i = 1: length(a)

21 Phase_ak(i) = atan(imag(ak(i))/(real(ak(i))

+0.0001));

22 end

23 Phase_ak = Phase_ak ’

24 Phase_ak = [Phase_ak (1:$-1) -Phase_ak($:-1:1)];

25 k = -(N-2):(N-2);

26 subplot (2,1,1)

27 plot2d3( ’ gnn ’ ,k,Mag_ak ,5)
28 xtitle( ’ abs ( ak ) ’ , ’ k ’ , ’ ak ’ )
29 subplot (2,1,2)

30 plot2d3( ’ gnn ’ ,k,Phase_ak ,5)
31 xtitle( ’ phase ( ak ) ’ , ’ k ’ , ’ ak ’ )

Scilab code Exa 7.9 Fourier series representation of DT signal

1 //x [ n ] = 1+ s i n (4∗%pi/N) n+co s (10∗%pi/N) n
2 clear;

3 close;

4 clc;

5 N = 21;

6 n = 0:0.01:N;

7 Wo = 2*%pi/N;
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8 xn =ones(1,length(n))+sin (2*Wo*n)+cos (5*Wo*n);

9 for k =0:N-2

10 C(k+1,:) = exp(-sqrt(-1)*Wo*n.*k);

11 a(k+1) = xn*C(k+1,:) ’/length(n);

12 if(abs(a(k+1)) <=0.1)

13 a(k+1)=0;

14 end

15 end

16 a =a’;

17 a_conj =conj(a);

18 ak = [a_conj($: -1:1),a(2:$)];

19 Mag_ak = abs(ak);

20 for i = 1: length(a)

21 Phase_ak(i) = atan(imag(ak(i))/(real(ak(i))

+0.0001));

22 end

23 Phase_ak = Phase_ak ’

24 Phase_ak = [Phase_ak (1:$-1) -Phase_ak($:-1:1)];

25 k = -(N-2):(N-2);

26 subplot (2,1,1)

27 plot2d3( ’ gnn ’ ,k,Mag_ak ,5)
28 xtitle( ’ abs ( ak ) ’ , ’ k ’ , ’ ak ’ )
29 subplot (2,1,2)

30 plot2d3( ’ gnn ’ ,k,Phase_ak ,5)
31 xtitle( ’ phase ( ak ) ’ , ’ k ’ , ’ ak ’ )

Scilab code Exa 7.10 DTFSrepresentation

1 //x [ n ] = 0 .5+0 .5∗ co s (2∗%pi/N) n
2 clear;

3 close;

4 clc;

5 N = 8;

6 n = 0:0.01:N;

7 Wo = 2*%pi/N;
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8 xn =0.5* ones(1,length(n))+0.5* cos(Wo*n);

9 for k =0:N-2

10 C(k+1,:) = exp(-sqrt(-1)*Wo*n.*k);

11 a(k+1) = xn*C(k+1,:) ’/length(n);

12 if(abs(a(k+1)) <=0.1)

13 a(k+1)=0;

14 end

15 end

16 a =a’;

17 a_conj =conj(a);

18 ak = [a_conj($: -1:1),a(2:$)];

19 Mag_ak = abs(ak);

20 k = -(N-2):(N-2);

21 plot2d3( ’ gnn ’ ,k,Mag_ak ,5)
22 xtitle( ’ abs ( ak ) ’ , ’ k ’ , ’ ak ’ )

Scilab code Exa 7.16 Discretetime fourier transform

1 // D i s c r e t e Time F o u r i e r Transform o f d i s c r e t e
s equence

2 //x [ n]= ( aˆn ) . u [ n ] , | a |<1
3 clear;

4 clc;

5 close;

6 a1 = 0.5;

7 max_limit = 10;

8 for n = 0:max_limit -1

9 x1(n+1) = (a1^n);

10 end

11 n = 0:max_limit -1;

12 Wmax = 2*%pi;

13 K = 4;

14 k = 0:(K/1000):K;

15 W = k*Wmax/K;

16 x1 = x1 ’;
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17 XW1 = x1* exp(-sqrt(-1)*n’*W);

18 XW1_Mag = abs(XW1);

19 W = [-mtlb_fliplr(W), W(2:1001) ]; // Omega from −
Wmax to Wmax

20 XW1_Mag = 2.5*[ mtlb_fliplr(XW1_Mag), XW1_Mag (2:1001)

];

21 [XW1_Phase ,db] = phasemag(XW1);

22 XW1_Phase = (1/30)*[- mtlb_fliplr(XW1_Phase),

XW1_Phase (2:1001) ];

23 subplot (3,1,1);

24 plot2d3( ’ gnn ’ ,n,x1);
25 xtitle( ’ D i s c r e t e Time Sequence x [ n ] ’ )
26 subplot (3,1,2);

27 plot2d(W,XW1_Mag);

28 title( ’ Magnitude Response abs (X(jW) ) ’ )
29 subplot (3,1,3);

30 plot2d(W,XW1_Phase);

31 title( ’ Phase Response <(X(jW) ) ’ )

Scilab code Exa 7.17 Discretetime fourier transform

1 // D i s c r e t e Time F o u r i e r Transform o f d i s c r e t e
s equence

2 //x [ n]= ( aˆn ) . u[−n ] , | a |>1
3 clear;

4 clc;

5 close;

6 a1 = 3;

7 min_limit = -20;

8 n = min_limit :0

9 for i=1: length(n)

10 x1(i) = (a1^n(i));

11 end

12 Wmax = 2*%pi;

13 K = 4;
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14 k = 0:(K/1000):K;

15 W = k*Wmax/K;

16 x1 = x1 ’;

17 XW1 = x1* exp(-sqrt(-1)*n’*W);

18 XW1_Mag = abs(XW1);

19 W = [-mtlb_fliplr(W), W(2:1001) ]; // Omega from −
Wmax to Wmax

20 XW1_Mag = [mtlb_fliplr(XW1_Mag), XW1_Mag (2:1001) ];

21 [XW1_Phase ,db] = phasemag(XW1);

22 XW1_Phase = [-mtlb_fliplr(XW1_Phase),XW1_Phase

(2:1001) ];

23 subplot (3,1,1);

24 plot2d3( ’ gnn ’ ,n,x1);
25 xtitle( ’ D i s c r e t e Time Sequence x [ n ] ’ , ’ n ’ , ’ x [ n ] ’ )
26 subplot (3,1,2);

27 plot2d(W,XW1_Mag);

28 xtitle( ’ Magnitude Response abs (X(jW) ) ’ , ’w ’ , ’ |X(jW) | ’
)

29 subplot (3,1,3);

30 plot2d(W,XW1_Phase);

31 xtitle( ’ Phase Response <(X(jW) ) ’ , ’w ’ , ’<(X(jW) ) ’ )

Scilab code Exa 7.18 Discretetime fourier transform

1 // D i s c r e t e Time F o u r i e r Transform o f
2 //x [ n]= ( aˆ abs ( n ) ) | a |<1
3 clear;

4 clc;

5 close;

6 // DTS S i g n a l
7 a = 0.5;

8 max_limit = 10;

9 n = -max_limit +1: max_limit -1;

10 x = a^abs(n);

11 // D i s c r e t e−t ime F o u r i e r Transform
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12 Wmax = 2*%pi;

13 K = 4;

14 k = 0:(K/1000):K;

15 W = k*Wmax/K;

16 XW = x* exp(-sqrt(-1)*n’*W);

17 XW_Mag = real(XW);

18 W = [-mtlb_fliplr(W), W(2:1001) ]; // Omega from −
Wmax to Wmax

19 XW_Mag = [mtlb_fliplr(XW_Mag), XW_Mag (2:1001) ];

20 // p l o t f o r abs ( a )<1
21 figure

22 subplot (2,1,1);

23 plot2d3( ’ gnn ’ ,n,x);
24 xtitle( ’ D i s c r e t e Time Sequence x [ n ] f o r a>0 ’ , ’ n ’ , ’ x [

n ] ’ )
25 subplot (2,1,2);

26 plot2d(W,XW_Mag);

27 xtitle( ’ D i s c r e t e Time F o u r i e r Transform X( exp (jW) ) ’ ,
’w ’ , ’ |X( exp (jW) ) | ’ )

Scilab code Exa 7.19 Discretetime fourier transform

1 // D i s c r e t e Time F o u r i e r Transform o f
2 //x [ n]= 1 , abs ( n )<=M1
3 clear;

4 clc;

5 close;

6 // DTS S i g n a l
7 M1 = 2;

8 n = -M1:M1;

9 x = ones(1,length(n));

10 Wmax = 2*%pi;

11 K = 4;

12 k = 0:(K/1000):K;

13 W = k*Wmax/K;
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14 XW = x* exp(-sqrt(-1)*n’*W);

15 XW_Mag = real(XW);

16 W = [-mtlb_fliplr(W), W(2:1001) ]; // Omega from −
Wmax to Wmax

17 XW_Mag = [mtlb_fliplr(XW_Mag), XW_Mag (2:1001) ];

18 // p l o t f o r abs ( a )<1
19 figure

20 subplot (2,1,1);

21 plot2d3( ’ gnn ’ ,n,x,2);
22 xtitle( ’ D i s c r e t e Time Sequence x [ n ] ’ , ’ n ’ , ’ x [ n ] ’ )
23 subplot (2,1,2);

24 plot2d(W,XW_Mag);

25 xtitle( ’ D i s c r e t e Time F o u r i e r Transform X( exp (jW) ) ’ ,
’w ’ , ’ |X( exp (jW) ) | )

Scilab code Exa 7.24 Fourier transform

1 // D i s c r e t e Time F o u r i e r Transform o f
2 // P e r i o d i c Impul se Tra in
3 clear;

4 clc;

5 close;

6 N = 5;

7 N1 = -3*N:3*N;

8 xn = [zeros(1,N-1) ,1];

9 x = [1 xn xn xn xn xn xn];

10 ak = 1/N;

11 XW = 2*%pi*ak*ones (1,2*N);

12 Wo = 2*%pi/N;

13 n = -N:N-1;

14 W = Wo*n;

15 figure

16 subplot (2,1,1)

17 plot2d3( ’ gnn ’ ,N1 ,x,2);
18 xtitle( ’ P e r i o d i c Impul se Tra in ’ , ’ n ’ , ’ x [ n ] ’ )
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19 subplot (2,1,2)

20 plot2d3( ’ gnn ’ ,W,XW ,2);
21 xtitle( ’DTFT o f P e r i o d i c Impul se Tra in ’ , ’w ’ , ’ |X( exp (

jw ) ) | ’ )
22 disp(Wo)

Scilab code Exa 7.26 Discretetime fourier transform

1 // D i s c r e t e Time F o u r i e r Transform o f d i s c r e t e
s equence

2 //x [ n]= 1 , n=2
3 clear;

4 clc;

5 close;

6 a1 = 1/8;

7 max_limit = 10;

8 for n = 0:max_limit -1

9 if n==2 then

10 x1(n+1) = 1;

11 else

12 x1(n+1) = 0;

13 end

14 end

15 n = 0:max_limit -1;

16 Wmax = 2*%pi;

17 K = 4;

18 k = 0:(K/1000):K;

19 W = k*Wmax/K;

20 x1 = x1 ’;

21 XW1 = x1* exp(-sqrt(-1)*n’*W);

22 XW1_Mag = abs(XW1);

23 W = [-mtlb_fliplr(W), W(2:1001) ]; // Omega from −
Wmax to Wmax

24 XW1_Mag = [mtlb_fliplr(XW1_Mag), XW1_Mag (2:1001) ];

25 [XW1_Phase ,db] = phasemag(XW1);
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26 XW1_Phase = [-mtlb_fliplr(XW1_Phase),XW1_Phase

(2:1001) ];

27 subplot (3,1,1);

28 plot2d3( ’ gnn ’ ,n,x1);
29 xtitle( ’ D i s c r e t e Time Sequence x [ n ] ’ )
30 subplot (3,1,2);

31 plot2d(W,XW1_Mag);

32 title( ’ Magnitude Response abs (X(jW) ) ’ )
33 subplot (3,1,3);

34 plot2d(W,XW1_Phase);

35 title( ’ Phase Response <(X(jW) ) ’ )
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