ECE 302-003, Homework #7
Due date: Wednesday 10/25/2023, 11:59pm;

https://engineering.purdue.edu/~chihw/23ECE302F/23ECE302F . html

Question 71: [Basic|] Let X be a binomial random variable with n = 3, p = 1/3. Let YV
denote an exponential random variable with A = 4/3. Plot the cdfs of X and Y.

Question 72: [Basic] Problem 4.11.

Question 73: [Basic] Problem 4.13.

Question 74: [Basic] Suppose the cdf Fy(x) of a random variable X is as follows.

0 if v < —7/2
Fx(xz) = c(1+sin(x)) if —n/2<z<7/2
1 if /2 < a

1. Explain why ¢ cannot be 17

2. Explain why when ¢ = 1/2, X is a continuous random variable. (Hint: you should
check whether there is any jump or not.)

3. Let ¢ = 1/4. Find the generalized pdf of X using the § function.
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Question 75: [Intermediate/Exam Level|] Consider a random variable X with the corre-
sponding pdf being fx(z) = 0.5¢71*l. Y = min(X,0). Find out the cdf and pdf of Y.

(Hint: Find the cdf first and then find the pdf.)

Question 76: [Intermediate/Exam Level] Suppose X is uniformly randomly distributed
between (0,1). Y = —In(z). Find out the cdf and pdf of Y. What type of random

variables is Y7

Question 77: [Basic] Problem 4.5.

Question 78: [Intermediate/Exam Level] Problem 4.8. [Optional: You should compare
your drawing for (a) and (b). Do they look similar?]

Question 79: [Basic| Problem 4.9.




Question 80: [Basic] Problem 4.17.

Question 81: [Basic| Problem 4.18.

Question 82: [Basic| (Similar to Problem 4.80.) Let Y = 2X + 3. Suppose we have
already know the pdf of X being fx(z), find the pdf of Y. Hint: Find the cdf of Y first.

Question 83: [Intermediate/Exam Level] Problem 4.76. Please replace Y = (X)* by
Y = max(X,0).
|

4.76. Let X be a Gaussian random variable with mean 2 and variance 4. The ;gwafd inasystem
isgivenby Y = (X)™. Find the pdf of Y. ’

Question 84: [Intermediate/Exam Level] Problem 4.86.




