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Total

Marks

Question 1: (8 points)

Question

1 2 3 4 5 6 7
Number

Answer

Choose the correct answer, then fill it in the above table:

1) The truth value of “Vx € R, if x? > 1, then x > 07 is:
(a) True.
/(b) False.

2) The proposition —(p V q) <> (=p A =q) for any prpositions p and q is a:

I(a) Tautology.
(b) Contradiction.
(c) Contingency

3) The proposition (p = q) A (p A =q) is logically equivalent to:
(@) T (b) F | (©p (d) q

4) The statement p — q is equivalent to:
(@) p—q
(b)p = q
(©) =g - —p
@=g-p
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5) The negation of the statement [3x(x? > x)] and [Vx(x? # 1)] is
(@) [Vx(x? = x)] or [Ax(x? = 1)
(b) [Fx(x? > x)] or [Vx(x? = 1)
©) [Vx(x? < x)]or [Ax(x? = 1)

]
]
]
(d) [Fx(x? < x)] or [Vx(x? = 1)]

6) The statement “x — 3 < 0” is true when the domain is the set of:
(a) All positive real numbers.
(b) All negative real numbers.
(c) All real numbers.
(d) All real numbers except x = 3.

7) Let P(x,y) be the statement: "y — 1 = x". Then
(a) P(2,3) is false.
(b) P(3,2) is true.
~(c) P(5,4) is false
“(d)P(4,5) is false

8) Let p(x) be the statement "x“ > 11" and the universe of discourse consists of the
positive integers not exceeding 4, then the truth value of 3xP (x) is equal to
(@) (P(1) v P(2)) A (P(3) AP(4)).
. (b)P(1) VP(2)vP(3)VP(4).
() P(1)) AP(2) AP(3) AP(4).
(d) (P(1) v P(2) Vv (P(3) AP(4)).
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estion 2: (3+2.5 poin

(A)  Consider the proposition: "If 2 + 6 = 3 then V2 is irrational ". Find the folldwing:

(1) The truth value of the proposition. ! vvie.

(2) The convers and its truth value. 3/ —> f\

1? \g—z vy ;(fc,)(‘*.O'V\C\JQJ \"}’lﬁv\ ..2«4,‘ 6 =3
FQ\&Q

(3) The inverse and its truth value. | \9 —> 1 %/
1% 246 # 3  theaw V2 s nob irvakiemal_

{TQ}%Q

(4) The contraposition and its truth value.

, - ! \ o -
l? VA 1< nokt ‘f"ah‘mcﬂL LR 21" PPN Z + @:f 2

-
tra e

(B) Without using truth tables show that (p Aq) > r=((p >r)V (g - r).
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Question 3: (2.5+2.5 points)

(A)By contradiction: Prove that if x is rational and y is irrational then x + y is
irrational.

Assuma theb s rationel ond R \'r(ah‘m;zL lout: g S
Y-C‘HOWL- —TV‘O/V\ w = fc[ O\“J 'L*fj - IM PICL/ M/V\G/Z
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(B) Prove that for all integer n, if n + 1 is even, then n? is odd.
Ascumg that v+t Vs exea , Hen N1 = 2K For come ke
fhevi  n=2k-

-

So nl:@\’—-.\) - b s Lk~

1
= ”J\LZQ‘AF’L‘(-)«\ , Cince 2K ~2kEZ
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Question 4: (2.5+1 points)
(A) Prove that for all integer n, if n? + n is odd, then n is odd.

Eif Cowrfapogfbw;

It ence nNav = L\\rfa 2\
; P
= Q_L’Z,){__.l—’vK\ , Slace 2kt €y

*L‘ﬂm nte v s ereer.

j nten s odd Heo n s s dd.

(B) Show that that statement “For every positive integer n, n®> + 1 > 2n" is false.

’K‘O\\%.

€L .
A=\ s o Cout@rexampl o8 VA > 2 (s
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Question 5: (4 points)
The sequence {a,} is defined recursively by

a,=1a,=4,a,=2a,_1—a,_,,n=3

Use the Principal of Strong Mathematical induction to prove thata, =3n—2vn > 1
Let PcCn)s o A, =2d2n-2 7
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