Lab Assignment #2




   Due Date: 01/11/2010
· 50% marks will be deducted for late assignment.

· No assignment will be accepted later than due date.
· PENALTY FOR CHEATING IS NEGATIVE MARKING.

· Submit the .doc in hard form (printed) and mail the mat files in .zip format. 

· Email the assignment at romana@uettaxila.edu.pk
· Email subject: DSP MATLAB Assignment# (replace # with assignment

· number)
· Your email should consist of only one zip file named

· DSP_ml_assign#_yourName_RollNo.zip

· (Replace # with assignment number).

Please put appropriate comments and use plot and other functions to show your outputs.
Question # 1:


According to the linearity property

T {x1[n] + x2 [n] } = T { x1 [n] } + T { x2 [n] } = y1 [n] + y2 [n]

Where T represents Transformation represented by system impulse response.

             Consider the impulse response of an LTI system is given as

H [n] = 3(-1/4)n u[n]


1 ≤ n ≤ 20
(a)
Plot the impulse response using stem.

(b)
Calculate the output of this system for following inputs;

1.
x1[n] = u[n-5]




1 ≤ n ≤ 10

2.
x2[n] = (1/3) nu[n]



1 ≤ n ≤ 5

3.
x3[n] = cos (pi*n/4)



1 ≤ n ≤ 20

Use ‘conv’ function to convolve x[n] with h[n].

Plot the inputs and outputs of the LTI system using stem.




(c) Add the three inputs .i.e. (x1+x2+x3) and convolve the accumulated value with h[n]. Plot the result.

(d) Calculate y1,y2 and y3 by applying x1,x2 and x3 to the system separately. Add the outputs and plot the accumulated value.

(e) Compare the results of part (c) and (d). Are these results similar? Comment. 

Question # 2:



Convolution in time – Multiplication in frequency

Consider the same LTI system as in Q#1.

(a) Calculate the output of the LTI system for the following input.

X [n] = cos [(3лn/4) + л/8)

      Plot the output.

(b) Take Fourier transform of both input and output. Plot the two transforms. Multiply them. Plot the resulting value (Use ‘plot’ function to plot frequency domain values instead of stem)

(c) Now take inverse Fourier transform of the resulting value obtained after multiplication in part (b). Plot the output. Compare it with result of part (a). Are these two plots same? Comment.

(Type help fft and ifft to know about the functions for taking Fourier transform and inverse Fourier Transform)

Question #3
Convolution results in a sequence whose length is equal to the length of input +length of impulse response minus 1.

i.e.

m=length of input signal

n=length of impulse response

Resultant length=m+n-1;

Implement the Circular Convolution function using Matlab.
