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Part 1

1. Define the two operators NAND (not AND) and NOR (not OR) as follows

a NAND B = —(anp)
a NOR B = -(avp)
Obtain the truth tables for NAND and NOR (5%)

2. Use the predicates
P(x) : x'is a peacock
T(x) : x is proud of its tail
S(x) X can sing
(A). Give the corresponding First Order Logic well-formed formulas (wifs) for the
following statements (assume the universe is the set of all birds)

(1. No birds, except peacocks, are proud of their tails (5%)

(2). Some birds that are proud of their tails cannot sing. (5%)
(3). Some peacock cannot sign. (5%)
(B). Show that statement (1) is a conclusion of (2) and 3). (10%)
3. Determine which of the following are satisfiable: (10%)

@ (PvQVR)(-Pv-Qv-R)(=PvQ)(-QVR)
b)) (PAQ)VR = (-Qv-R)

©) -(PAQ) = ~PvQ

d)-(PvQ) => -PvQ

© PAQ = -Q

4. Prove or disprove the following are tautologies:
@ ((PAQ)=>R) ¢ ((PA-R)=>-Q) (5%)
(b) -(PAQ) & =PvQ (5%)
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Part 2
1. Lel X be a random variable whose distribution function F is given by
0 x<0
2 < .
F(o) = X2 0sx<2 Find
x/3 2<x<3
1 x22
(@ P(112<X<t) 2%)
(b) P(1/2<X<5/2) (2%)
(©) P(1<X<317) (2%)
(d)P(1/12<X<5) (2%)
) P(1<X<3) (2%)

2. LetX,,...,X,be independent random variables having common density function with

mean g and variance . Set X=(X;+Xo+...+X,)/n. Py‘ove
@ (X, -X)" =2 (X, =)’ -n(X - p)’ (15%)
k=t k=l
(hint: consider X, —)7=(X,( -;1)»—()7—/1) )

(b) E(}":(Xk -X)")=(n-No’ (10%)
k=\

(hint :  use result of part (a) )

3. Let X be a continuous random variable with density function f given by
fw=ryet! —w<x<w
Find P(1<£|X|<2) (15%)




