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NCTICE To any part of the following problems, if your solution or proof
is incomplete, that part will get zero point.
1. Given is the recurrence relation F_ = F + F forn =2, 3,....,
. n n-1 n-2
with F, = F, = 1.
. 0 1
(1) Find the closed-form solution. (6%)
(2) Show that N 2
2 F. % = Fy,qFy - (6%)
n=0
(3) Show that 2N
n+1 _
2 (-DPTIF = -Fy (6%)
n=1
2. Let Ak’ Lk' and Uk be square matrice and let Ak = LkUk for x =1, 2,...,
where Lk's are lower triangular and‘Uk's are upper triangular. Both Lk
and Uk are nonsingular. Also let An = Un-an—l for n =2, 3,... .
(1) Show that An and Al have the same eigenvalues. (6%)
= = = n
(2) Let Qn = L1L2...Ln and Rn = Unun-l"°Ul' Show that Qan Al EG%)
(3) Assume that ;}iﬂan = R exists and is nonsingular. Show that
> :
lim A exists and is lower triangular. (6%)
n-»00 N
3. Let X be a value representing the outcome of a random experiment, where
the density function is given as . :
exp(-x), for x 20
fy(x) = {
0, elsewhere '
(1) Find the probability that, in five performances of the experiment, at
least tnree vatues oi i wilil Lo groaber than 1/2, (7%)
(2) If Y = (X + 1)2, find the probability that Y lies between 5 and 10,
: (7%)
4. The density function of random variable X is given as
(x + 1)/8, for -1% x< 3
fylx) = {
0, elsewhere
(1) Let Y be a random variable which represents only those values of X
that fall outside the interval (1, 2). Find the density function,
mean, and variance of Y. (10%)
(2) Let W be another random variable defined by W = l Y ). Find the
density function, mean, and variance of W. (10%)
5. Let the Gamma function be denoted by ['(x).
(1) Show that [(1/2) =7 /2 | (10%)
(2) Express [ (9/2) in terms of [*(1/2). (5%)
6. Show that ©o
'[ [(Sin t)/t]) dt = 71 . (15%)
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