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1. The vectors are given in the following. Determine whether they are linearly independent. (12%)
1| |-2| |!
a) [qemd[q, (6%) ® [, 3], |9 (6%)
1 2 2 1 7
3] -2) 7

2. If the fractorization of matrix 4 into a product of a unit lower triangular matrix times a strictly upper

triangular matrix U. (16%)
a) Determine matrix L and U. (8%)
b) Assume X isan 3 x 1 vector. Let AX = B, determine X using the fractorization method. (8%)
242 I
A=1152 B= 1
4-19 2
3. Diagonalization (12%)
a) A= 273, (6% my a=11, (6%
12 =5 01
4. Compute the following probabilities (20%)

a) A poker hand has at least two king. (5%)

b) A poker hand has 2 aces given that the first card is king. (5%)

¢) Suppose particles arrive on the average once a second. Find the probability of at most 2 particles in the next 10
seconds. (5%)

d) Each bulb has an average lifetime of three months. Find the probability that the one bulb will last more than 6
months. Assume the lifetimes are exponential random variables. (5%)

5. Given the distribution function F(x) . (12%)
a) Determine P[X=0] and P[0<X<1] from F(x). (6%) 0 x< 0
lx , 0<x<l1
b) Find and plot the pdf corresponding to the F(x) . (6%) F (x) = 2
%, 1<x<2
1, xz2
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6. Let X be a random variable uniformly distributed in the interval [-2,2] (13%)
a) Let ¥ = g(X).Find P(Y<1) from f(x).(6%) Y

b) Find and plot the density of ¥, f(y). (7%) I

ol 1

7. Let X and Y have the joint probability density function fy, (x, y) = ¢ in region I and fyy(x, y) = 2¢ in
region IL. (15%)

a) Find and plot the marginal distributions fy(x) and fy(y). (8%) y

b) Determine P(|[X—1>0.5).(7%)
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