
EECS 861
Homework #7

1. Determine whether the following functions can be the autocorrelation function for a WSS real values 
random process (YES or NO):

a.  2δ(τ) +cos(2π100τ)
b. 5 rect(τ - 2)
c.  3Λ(τ)
d.  4 e-10 t

e.  1000sinc(1000τ)

f.  16 e
-πτ2

16

2.  X(t) and Y(t) are wide sense stationary, independent, zero mean, and jointly Gaussian random 
processes
Z(t) = X(t)cos(2π fct)+Y(t)sin(2π fct) with fc a constant and RXX(τ)= RYY(τ)

a. Find E[Z(t)]
b. Find RZZ(τ)

3.  Find the E[X(t)] and Var[X(t)] for a wide sense stationary random process with the following autocorre-
lation functions: 

a.  RXX(τ)=4 e-10 τ

b. RXX(τ) = 9 + 4 e-10 τ

c.   RXX(τ) = 16 e
-πτ2

16

d.  RXX(τ) = 9+16 e
-πτ2

16

4. X(t) is a wide sense stationary Gaussian random processes with RXX(τ) = 10 e-10 τ .  
a. Find E[X(0.1)], Var[X(0.1)],  E[X(0.2)], and Var[X(0.2)]
b. What is the distribution of X(0.1), i.e., name of pdf and its parameters? 
c. Find P(X(0.1)>4)
d. What is the covariance matrix for X(0.1) and X(0.2)?
e. What is the joint distribution of X(1) and X(2),  i.e., name of pdf and its parameters? 
f.  What is the correlation coefficient between X(0.1) and X(0.2)?
g. Find P(X(0.2)>4|X(0.1)=3.5) 
h. Approximate P(X(2)>4|X(0.1)=3.5) 
Hint:  Check the result for part g. with Study of the Conditional probability P(X(t+Tau)>L|X(t)=y) 

for Gaussian Random Process given Different Autocorrelation Functions

5. X(t) is a wide sense stationary zero mean, Gaussian random processes with Rxx(τ)=16 e
-πτ2

8 . 
Z(t) = X2(t).  This is the case of Gaussian noise as input to a square law detector. 

http://www.ittc.ku.edu/~frost/EECS_861/Mathematica_files/Gaussian-Random-Process-and-Conditional-Probability.cdf
http://www.ittc.ku.edu/~frost/EECS_861/Mathematica_files/Gaussian-Random-Process-and-Conditional-Probability.cdf


a. Find E[Z(t)]
b. Find RZZ(t1 , t2)
c. Is Z(t) a wide sense stationary random processes (YES or NO)?
d. Is Z(t) a Gaussian random processes (YES or NO)?
Hint: If X and Y are jointly Gaussian random variables then 
EX2 Y2] = EX2 EY2 +2 (E[XY])2

6.  A stationary discrete time random process X[n] has an autocorrection function RXX[k].  A random 
process Y[n] is defined from x[n] as Y [n] = (-1)n X[n].

a. Find RYY[k] in terms of RXX[k].
b. Is Y[n] a wide sense stationary random process?
c. Find RXY[k] in terms of RXX[k].
d. Are X[n] and  Y[n] jointly  wide sense stationary?
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