
MATLAB ASSIGNMENTS – RPA 

 

1. Create a rectangular pulse train and represent it as Fourier series. 

a. Pulse train has amplitude ,A = 1,Time period T = 2 

b. Create Fourier representation with number of harmonics, N = 2,6,10,20 and compare 

with the original pulse train 

2. Create a rectangular pulse of duration 2s from t = 0 to t = 2. Study the response of an RC LPF to 

this input. 

a. Vary the values of R and C and plot the different impulse responses and the 

corresponding outputs. 

b. Compare the outputs with ideal LPF outputs 

3. Create a rectangular pulse, x of duration 2s from t = -1 to t = 1. 

a. Plot the output of x*x(convolution) 

b. Compare this output with the output obtained by computing manual. 

c. Repeat convolution multiple times and plot the outputs. 

4. Create an input signal x with frequency components 100,200,400,500,600 & 700Hz. 

a. Plot the input PSD 

b. Create filter coefficients to filter the components 100 and 200Hz using FIR filter in fda 

toolbox. Plot the output PSD after passing x through this filter 

c. Create filter coefficients to filter the components 600 and 700Hz using IIR filter in fda 

toolbox. Plot the output PSD after passing x through this filter 

5. Create a sine wave x and sample it using an impulse train. Reconstruct the original sine wave by 

interpolation using weighted sinc functions.  

6. Generate a uniform distribution, U(0,1). 

a. Transform it to exponential distribution 

b. Transform it to a Rayleigh distribution 

c. Now transform it back to exponential 

d. Transform it to uniform U(-π/2,π/2) 

e. Transform this to Cauchy distribution 

7. It is desired to generate zero mean Gaussian numbers. All that is available is a random number 

generator that generates numbers uniformly distributed in (0,1). It has been suggested Gaussian 

numbers might be generated by adding 12 uniformly distributed numbers and subtracting 6 

from their sum. Write a program in which you use the procedure to generate 10000 numbers 

and plot a histogram of your result. Choose 200 bins of width 0.1 to span the range from -10 to 

10. In what region of the histogram does the data look most Gaussian? Where does it look least 

Gaussian? Do you have any idea why this approach works? 

8. Repeat the Gaussian experiment with exponential distribution with parameter λ=2. Do 

appropriate transformation to get N(0,1). 

9. Toss a coin 20 times, consider the random variable X = number of heads. Plot the PMF of X. 



10. Generate the CDF of Gaussian distribution  

a. Using Matlab function 

b. Using Q function 

11. Generate the CDF of Laplacian distribution 

12. Plot the individual distribution of height and weight of all students in the class. Then plot the 

joint distribution. Obtain the individual distribution from the joint plot. 

13. Plot the jointly Gaussian distribution for different values of correlation coefficient ϒ 

14. Create 2 uniform distributions U(0,2), x and y. 

a. Generate z1 = x + y  

b. Generate z2 = max(x, y) 

c. Generate z3 = min(x ,y) 

15. Generate two Gaussian distributions N(0,1), n_1 and n_2. 

a. Generate z1= √(𝑛_12 + 𝑛_22) 

b. Generate z2=(𝑛_12 + 𝑛_22) 

16. Create an exponential distribution with parameter λ = 1 

a. Transform it to a uniform distribution U(0,2),y1 

b. Transform it to a uniform distribution U(0,5),y2 

c. Generate z = y1 + y2. 

17. Generate some sample functions of a Wiener process. Show that at any instant t, the joint pdf is 

Gaussian. Plot the time-averaged autocorrelation function at any instant t and the 

corresponding PSD. Compare it with the ensemble autocorrelation and the corresponding PSD. 

 

  


