
Math 281 Qualifying Exam. May 24, 2004 

( 1) Assume that X - N 3 (µ, :E) in which µ = (1, 1, 2) T and 

(
2 1 OJ 

:E=l 10. 

0 0 1 

In addition, let 

A = (~ ~ ~). B = (~ ~ ~). b = (2 1}', and c = (-1 1)" 

a. What is the distribution of AX+ b? 

b. Compute Cov(AX + b, CX + d). 

(2) Suppose X1 , X2 , ••• , X n are i.i.d. random variables (real) from a 

distribution whose first two moments are finite. The sample mean and 

variance are given by Xn and S~, respectively. Derive the limiting 

distribution of 

(3) Now we have a sequence X1 , X2 , ••• , Xn, ... of (3xl) i.i.d. random 

vectors, Xi = (X11l, X\2 l, X\3 l) T, from some distribution with mean vector µ 

and covariance matrix :E as specified in Exercise ( 1). Derive the limiting 

disttjbution of 

u n = (x(l) r + (x(2) r + (x(3) )2. 
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