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(1) (a)lfp, q, r, t are primitive statements, please prove that _
(pvgvrIn(pviv-gn(pv—ivr)e pv[r/\(tv—wq)],
by the laws of logic, and give reason(s) for each step.
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(b) Write the dual of the logical equivalence in (a).

(2) Prove the following result in three ways,

"If n is an odd integer, then n+7 is even".

(3)  Assume the number of people enter a post office distributed as a Poisson
distribution, with mean 90/ hour .
We also know that
P( person enters the post office is a male) = p
P( person enters the post officeis a female)=1—p
Let X = number of males enter the post office,
Y = number of females enter the post office.

Please find
(a) the joint probability density function of X andY |

(b) the marginal probability density functions of X andY , respectively. !

(4) Random variable X is distributed as Uniform(-1,5).
Random variable ¥ is distributed as Uniform(3,9).

(a) IfW =|X|, please

(i) find the probability density function for W ,
and (ii) prove that the answer in (i) is a probability density function.

(b) Please find the probability density functions of X +Y .
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(5)

A CPU serves 2 incoming queues of jobs.
Let X = number of jobs serviced from queue A, before the head job of
queue B is serviced.

P(selecting queue A) = p

P(selecting queue B)=1-p’
The choice (of which queue to service) is random, and each selection of job is
independent of the preceding selection.
Let A, =selection k is from queue 4 .
Let B, =selection k is from queve B, k=1,2, ... .
(a) Please (i) find the probability density function for X,

and (ii) prove that the answer in (i) is a probability density function.

(b) Now, assume that an Operating System is designed to give preference
to "long-waiting jobs" with selection rules as follows:

P4)=p, P4 A)=L, P(4

(1-p)
P(B)=1-p, P(BZB.)='—"5-11, P(B, B,~B,)= A ...... _

2
Please (i) find the probability P(X =2),
and (ii) find the probability density function for X .




