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x[n]=[0.9° 09' 0.9° 09° 09*...09"; Fx[n] I DTFT
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function [X]=plot_dtft_t(x,n)
w=-2*pi: pi/100:2* pi; % -2*pi ~ 2*pi [H]7V 401 E#[‘
for i=1:length(w)

W=exp(-j*w(i)*n);

W=W.; %=k

i

X(i)=x*W,

end

magX = abs(X); angX = angle(X);

subplot(2,1,1); plot(w/pi,magX);grid

xlabel (‘frequency in pi units); ylabel (‘|X|’); title('Magnitude Part')
subplot(2,1,2); plot(w/pi,angX/pi);grid

xlabel (‘frequency in pi units); ylabel(‘radiang/pi’);title('Angle Part’)
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Matlab: n=0:10; x=(0.9)."n; [X]=plot_dtft_t(x,n);
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function [X]=plot_dtft(x,n)
w=-2*pi: pi/100:2* pi; % -2*pi ~ 2*pi [H]7V 401 E#[‘
k= -200:200 % k= (100/pi)*w
X=x* (exp(-j* pi/100)).N (n°*k);
magX = abs(X); angX = angle(X);
subplot(2,1,1); plot(w/pi,magX);grid
xlabel (‘frequency in pi units); ylabel (‘|X|’); title('Magnitude Part')
subplot(2,1,2); plot(w/pi,angX/pi);grid
xlabel (‘frequency in pi units); ylabel(‘radiang/pi’);title('Angle Part’)

Matlab: n=0:10; x=(0.9)."n; [X]=plot_dtft(x,n);
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System Frequency Response

System Impulse Response: h[n]=[ 0.9° 09" 09* 09® 09*...];
- R B e AR s TV h[n)= [ 09° 09" 09° 09° 09°..09%;
 DTFT H[J5% H(E")

Matlab: n=0:50; x=(0.9)."n; [X]=plot_dtft(x,n);
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Mt 5T YRS R - y(n)-0.9y(n-1)=x(n)
function [H]=plot_freqresp(b,a)
w=-2*pi: pi/100:2* pi; % -2*pi ~ 2*pi [H]7V 401 E#[‘
k= -200:200;
m=0:length(b)-1; 1=0:length(a)-1;
num=b* exp(-j* (pi/100)* m*k);
den=a* exp(-j* (pi/100)* I'*Kk);
H=num./den;
%for i=1:length(w)
%  W=exp(-j*w(i)*m);
% W=W.,
% num(i)=b*W;
%  W=exp(-j*w(i)*);
% W=W.,
% den(i)=a*W,
% H(i)=num(i)/den(i);
%end
magH = abs(H); angH = angle(H);
subplot(2,1,1); plot(w/pi,magH);grid



xlabel (‘frequency in pi units); ylabel (‘|X[);title('Magnitude Response’)

subplot(2,1,2); plot(w/pi,angH/pi);grid

xlabel (‘frequency in pi units); ylabel (‘Phase in pi Radians);title('Phase Response);
Matlab: b=[1]; a=[1-0.9]; H=plot_fregresp(b,a);
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w = -2*pi:pi/100:2* pi;
H = exp(j*w) ./ (exp(j*w) - 0.9* ones(1,length(w)));
magH = abs(H); angH = angle(H);
subplot(2,1,1); plot(w/pi,magH);grid
xlabel (‘frequency in pi units); ylabel (‘|X]);title('M agnitude Response’)
subplot(2,1,2); plot(w/pi,angH/pi);grid
xlabel (‘frequency in pi units); ylabel (‘Phase in pi Radians);title('Phase Response);
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Sampling
% Continuous Signal: Xa(t)= 3¢ u(t)
% sample_exp.m
Dt =0.01; t = -2:Dt:2; xa= 3*exp(-3*abs(t));
t1=-2:Dt: -Dt;
xa(1:length(tl))=zeros(1,length(t1));
% Continous-time Fourier Transform
Wmax = 30; K =500; k = -K:1:K; W=k* Wmax/K;
Xa=xa* exp(-j*t*W) * Dt; Xa= abs(Xa);
% W =[-fliplr(W), W(2:501)]; % Omega from -Wmax to Wmax
% Xa=[fliplr(Xa), Xa(2:501)]; % Xaover -Wmax to Wmax interval
subplot(2,1,1); plot(t,xa);
xlabel ('t in sec.”); ylabel (xa(t)")
title('Analog Signal’)
subplot(2,1,2); plot(W,Xa);
xlabel (‘Frequency in rad/s."); ylabel ("Xa(jW)* 1000
title("Continous-time Fourier Transform’)
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Matlab: Wmax=30; K=500; k=-K:1:K; W=k*Wmax/K; B=[0 3]; A=[1 3];
H = FREQS(B,A,W); H=abs(H); plot(W,H)
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DTFT of sampling signal (Sampling Time = 0.05)
%sample_expl.m
Ts= 0.05; t =-2: Ts:2; n=20*t;
x = 3*exp(-3*t); u=stepseq(0,-40,40);
x=sigmult(x,n,u,n);
subplot(2,1,1); stem(n,x);
%I )™ BLffiRG DTFT “lerat” Elflﬁ[ $55 » fli function  plot_dtft f[if]&#

w=-2*pi: pi/100:2* pi; % -2*pi ~ 2*pi [H]7V 401 E#[‘
k= -200:200; % k= (100/pi)*w

X=x*exp(-j* n*w);

magX = abs(X); angX = angle(X);

subplot(2,1,2); plot(w/pi,magX);grid;

xlabel (‘frequency in pi units); ylabel ('|X]); title('Magnitude Part’)
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* DTFT of sampling signal (Sampling Time = 0.5)
%sample_exp2.m
Ts=0.5; t =-2: Ts:2; n=2*1;
x = 3*exp(-3*t); u=stepseq(0,-4,4);
x=sigmult(x,n,u,n);
subplot(2,1,1); stem(n,x);
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Reconstruction
I FEREHY
* I'J sinc(x) E1##
Case 1: Sampling Time = 0.05
Ts=0.05; t =-2: Ts:2; n=20*t; nTs=n*Ts; Fs=1/Ts;
x = 3*exp(-3*t); u=stepseq(0,-40,40);
x=sigmult(x,n,u,n);
xa= X * sinc(Fs* (ones(length(n),1)*t - nTs* ones(1,length(t))));
plot(t,xa);
xlabel ('t in sec.”); ylabel ('xa(t)")
title('Reconstructed Signal from x1(n) using sinc finction’);

Reconstructed Signal from x1(n) using sinc finction
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Case 2: Sampling Time=0.5
Ts=0.5; t = -2: Ts:2; n=2*1;
x = 3*exp(-3*t); u=stepseq(0,-4,4);
x=sigmult(x,n,u,n);
nTs=n*Ts, Fs=UTs,
xa= X * sinc(Fs* (ones(length(n),1)*t - nTs* ones(1,length(t))));
plot(t,xa); xlabel('t in sec.”); ylabel('xa(t)")
title('Reconstructed Signal from x1(n) using sinc finction’);

Reconstructed Signal from x1(n) using sinc finction
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x I'] ZOH (stairsal‘F‘[—ﬁ) jatp=:
Ts=0.05; t =-2: Ts:2; n=20*t; nTs=n*Ts; Fs=1/Ts;
x = 3*exp(-3*t); u=stepseq(0,-40,40);
x=sigmult(x,n,u,n);
stairs(t,x);
xlabel ('t in sec.”); ylabel ('xa(t)")
title('Reconstucted Signal from x1(n) using zero-order-hold');

Reconstucted Signal from x1(n) using zero-order-hold
3 : - T T
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% I'] FOH P (plot §i4)) FiH
i stairs(t,x); ‘F’,ﬁwﬂ plot(t,x); ! title #F’,-?JE[E&MR » ﬁ%ﬁ[ﬁj
title('Reconstucted Signal from x1(n) using first-order-hold’);

Reconstucted Signal from x1(n) using first-order-hold

* ) ISR (wlinedd) B
Ts=0.05; nTs=-2: Ts:2; n=20*nTs; Fs=1/Ts;
x = 3*exp(-3*t); u=stepseq(0,-40,40); x=sigmult(x,n,u,n);
Dt=0.00005; t=-2: Dt: 2;
spling(nTsx,t); xlabel('t in sec.’); ylabel(xa(t)")
title('Reconstucted Signal from x1(n) using cubic spline function’);

Reconstucted Signal from x1(n) using cubic spline function




