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Part 1

1. Prove the following are tautologies:
(@) [(p~PAr(q=0)] —=[(pvq —r] (10%)
) ([ @QvDIACD) =0, (10%)

2. Verify that the following argument is valid by using the rules of inference:
If Clifton does not live in France, then he does not speak French.
Clifton does not drive a Datsun. '

If Clifton lives in France, then he rides a bicycle.

Either Clifton speaks French, or he drives a Datsun.
Hence, Clifton rides a bicycle.  (10%)

3.
(a) Prove by contrapositive: If a is an odd integer, then there are no integral roots for

the polynomial F(X) = X*-X —a. (10%)

(b) Prove by contradiction : There do not exist 3 consecutive integers such that the

cube of the largest is equal to the sum of the cubes of the 2 other integers. (10%)
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Arca O{x) under the Standard Normal Curve to the Left of x

.
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I. Let X be the number of times that a fair coin, flipped 40 times, lands heads.

Find the probability that X = 20. Use the normal approximation and then compare it

to the exact solution. (10%)

. Suppose an urn has » red balls and b black balls. A ball is drawn and its color noted.

Then it together with ¢ > 0 balls of the same color as the drawn ball are added to the
urn. The procedure'is repeated n-1 additional times so that the total number of

drawings made from the urn is #.
Let R,1=j=n, denote the event that the jth ball drawn 1s red and let B,1=]=n,

denote the event that the jth ball drawn is black. Find the probability that
(a) the second ball is red. (10%)

Given that the second ball was red, find the probability that
(b) the first ball was red. (10%)

. Suppose that whether or not it rains today depends on previous weather conditions

the last two days. That is, suppose that if it has rained for the past two days, then 1t

will rain tomorrow with probability 0.7; if it rained today but not yesterday, then i

will rain tomorrow with probability 0.5; if it rained yesterday but not today, then it
will rain tomorrow with probability 0.4;if it has not rained in the past two days,

then it will rain tomorrow with probability 0.2.

Given that it rained on Monday and Tuesday, what is the probability that it will rain

on Thursday? (10%)

4. Suppose that X, and X, are independent exponential random variables with
fg?” respective means 1/ A, and 1/ A, ; then what s P{X, < X,}? (10%)
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