
 

ECE 4260 Problem Set 5 Solutions 

 

 

 

Problem 5.1 (5.1 in Stark and Woods) 

 

 

Problem 5.2 (5.3 in Stark and Woods) 

 

Problem 5.3 (5.6 in Stark and Woods) 

 

From class. The joint density of max and min for n i.i.d. random variables can be inferred from 

the following reasoning:  

One of the RVs is between z1 and z1+dz1, one is between zn and zn+dzn, and the rest are between 

z1 and zn. Therefore f(z1,zn)dz1dzn=(n)(n-1)[area between z1 and zn]
(n-2) dz1dzn . In our case, the area 

is simply equal to zn-z1.  



 

f(z1,zn) = (n)(n-1)(zn-z1)
(n-2) ; 0 < z1 < zn < 1. 

 

Problem 5.4 (5.19 in Stark and Woods) 

 

 

 

 

Another way to approach it is simply to look at the symmetry. The pdf factors and the non-zero region is 

rectangular. Hence they are statistically (and linearly) independent. Linear independence along with at least 

one mean of zero implies orthogonality. 



 

 

Problem 5.5 (5.23 in Stark and Woods) 

 

Problem 5.6 (5.29 in Stark and Woods) 

 

 

 
 
 
 
 



Problem 5.7 (5.24 in Stark and Woods part a) 

 

Of course, the eig command in Matlab makes this much simpler. 



 

Problem 5.8 (5.31 in Stark and Woods) 

 

 


