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Question one (17 marks):

(a)  Given the proposition
P: Ali is tall and Ahmed is thin.
Write down the negation — P (5 points).
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(b)  Let F(x,y) be the statement “x can fool y”, where the domain consists of all people in the
world. Use quantifiers and logical operators to express each of the statements (12 points).

(i) Everybody can fool Ali.
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(ii) Sara can fool everybody.
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(iii) No one can fool both Ahmed and Hasan.
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(iv) No one can fool himself.
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Question two (37marks):

(a) —Given Show that ((pvq)A—p)—q isa tautology by developing a series of logical
equivalences (12 points).
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(b) Let AxB=1{(1,1),(2,2),(3,1),(1,2),(1,4),(2,1),(2,4),(3,4)} , find the power set
of B,P(B) (5 points) .
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(c) Give a proof by contraposition to the statement
“If the square of an integer m is even, then the integer m must be even” (10 points) .
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(d)  Isthe function f:R* > R*, f(x) =3x2+2,
(i) One to one.
(ii) Onto function.

Justify your answer(10 points) .
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Question three (18 marks):

Show that the following argument form is valid by deducing conclusion from the premises step by step
through the use base rules of inference or laws of logic.
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Question four (28 marks): :
(a) Given f:N - R, f(x) = 2x* + x® + 3. Prove from the definition that f(x) € 0(x%)

(7 points).
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(b) Give the lowest big-O estimate of

n* + logn
f:N—’R, f(n):ﬁ

[You should detail all the steps arriving to the answer; direct answer will not be accepted]( 7 points)
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(c) Give the lowest big-O estimate for the number of additions used in this algorithm (14 points)

Procedure exam function (n: positive integer)
i:=1 and Pov'a-r‘of two
t:=0
while i€n

ti= € + 4

i:=21
{Output: the variable t}
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