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Introduction:
This work introduces students to the use of discrete time systems for processing discrete signals.  
1. Send copy of the document via email. 
2. Write name, student ID number and date of submission in first page.
3. Show mathematical development (if any) of the results you have presented.
Problem No. 1: Moving average filter
Using program 2_4, investigate the effect of signal smoothing by moving average filter of lengths 5, 7, and 9. Does the signal smoothing improve with an increase in the length? What is the effect of the length on the delay between the smoothed output and the noisy input?.  
% Program 2_4
% Signal Smoothing by a Moving-Average Filter
%
R = 50;
d = rand(R,1)-0.5;
m = 0:1:R-1;
s = 2*m.*(0.9.^m);
x  = s + d';
plot(m,d,'r-',m,s,'b--',m,x,'g:')
xlabel('Time index n'); ylabel('Amplitude')
legend('d[n]','s[n]','x[n]');
pause
M = input('Number of input samples = ');
b = ones(M,1)/M;
y = filter(b,1,x);
plot(m,s,'r-',m,y,'b--')
legend('s[n]','y[n]');
xlabel ('Time index n');ylabel('Amplitude')
Problem No. 2: Write your own program to perform linear convolution. Compare the results with the Matlab versión given below:
% Program 2_6
% Illustration of Convolution
%
a = input('Type in the first sequence = ');
b = input('Type in the second sequence = ');
c = conv(a, b);
M = length(c)-1;
n = 0:1:M;
disp('output sequence =');disp(c)
stem(n,c)
xlabel('Time index n'); ylabel('Amplitude');
Problem No.3: Matlab Exercise M2.7
Problem No. 4: Matlab Exercise M2.8
Problem No. 5: Matlab Exercise M2.9  Use program 2_7 below.

% Program 2_7
% Computation of Cross-correlation Sequence
%
x = input('Type in the reference sequence = ');
y = input('Type in the second sequence = ');
% Compute the correlation sequence
n1 = length(y)-1; n2 = length(x)-1;
r = conv(x,fliplr(y));
k = (-n1):n2';
stem(k,r);
xlabel('Lag index'); ylabel('Amplitude');
v = axis;
axis([-n1 n2 v(3:end)]);






