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. (10%) Find the coefficient of the term 22 iu (1 + 225 + 32%)190.

. (10%]} Let A(x) be the ordinary generating function of the sequence {g;, ¢ =0,1,2,...}. Find

the ordinary gﬁnefating function of the sequence {4,§ = 0,1,2,...}, where g, = I @i
(Assume that all the q’-s are finite.) '

. Assume that the sequence {p;,§ =0,1,2...} satisfies the following recurrence relation

I

(1 + &)p; api-1 + Piy1, $=1,2,...

Py = P1.
(a) (10%) Assuming that ps =1, find p;, £ =1,2,....
{b} (10%) Assuming that 2amopi =1, find p;, i =0,1,2,....

. let {Xii=1,2,... bea s&quenﬂe of independent exponential random variables with rate

@. That is, the probability density function of X; is
fx,() =ae™™, t>0.

Let ¥ be an exponential random variable with rate £ and assume that Y is independent of
{X:,i=1,2,...}. Find the following:

(a} (7%) Pr(X; < ¥)

(b) (Th) Pr(X1 <V X; + X >Y)

(e} (T%) Pr(3h, X; <7, E LX; > ¥)

(d) (T%) the -::leusity function of min(X, ¥'}.

- Consider a casher of a supermarket who works for a random length of time T' everyday. During

his/her work time, customers arrive and each customer pays an independent, exponentially
distributed (with mean m) amount of money. Further more, assume that the number of

customers arrived during an interval of length T is an independent Poisson random variabie,

i.e. -
e AT (A1)

Pr(N{r) =i} = =—




ot rmieg B ILI R ER () _ D MR
als %z& % BEE ST f 3t 2 B 2 HRLRS [EEE] K

(a) Find the mean and the characteristic function of the amount of money received by the
cogher, assuming that

i. {106%) T is uniformly distributed between g and b, where 0 < e < b
ii. {10%) T is exponentially distributed with mean T,

(b) (12%) In case ii, what is the distribution function of the amount of money received by
the casher during his/her work time?




