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1. a) Write the converse, inverse, and contrapositive of the statement 5 CO1

“I go to the college whenever my friends come”. Which of these is
logically equivalent to the given statement?

b) Without using truth table, find PCNF and PDNF for 5
(pr@)v(~pAr)

Ans a) Converse : My friends come whenever | go to the college
Inverse : | do not go to the college whenever my friends
do not come/ If my friends do not come, | do not go to the
college

Contrapositive : My friends do not come whenever | do
not go to the college/ If | do not go to the college, my
friends do not come

Contrapositive is logically equivalent to the given
statement
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PDNF : (~pa~gar)v(~pagar) v(paga~1) v(pagar)
2. Using Indirect method of proof, show that the premises “My 10 Co1
father praises me only if | can be proud of myself. Either | do




well in sports or | can not be proud of myself. If | study hard,
then I cannot do well in sports” lead to the conclusion “If father
praises me, then I do not study well".
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3. Verify the validity of the following argument
“A student has not completed his daily homework. Everyone in
the class completed their monthly assignments. Therefore,
someone who has completed his monthly assignments has not 10 co1
completed his daily homework”
Ans C(x) : xisinthisclass (or) xis a studentin this class
B(X) : x hasoﬁ completed daily homework
P(x) : x has completed the monthly assignments
Jx(C(z) AN ~B(x))
Va(C(x) — P(z))
o, Jx(P(x) A —B(x))
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  (or)   x is a student in this class


Valid Argument:

Step Reason
1. 3z(C(xz) A —~B(x)) Premise
2. C(a) AN —B(a) EI from (1)
3. C'(a) Simplification from (2)
4. Vx(C(x) — P(x)) Premise
5. C(a) — P(a) UI from (4)
6. Pa) MP from (3) and (5)
7. ~B(a) Simplification from (2)
8. Pla) N —B(a) Conj from (6) and (7)
9. x(P(x) A —-B(x)) EG from (8)
4, Verify whether (Z*,x), where * is definedasa*b =a+b + 1 10 COo2
(+ is the ordinary addition) forms a group, where Z™ is the set of
positive integers.
Ans Not a group as identity does not exist.
5. Prove that the order of a subgroup of a finite group divides the 10 Cco2
order of the group.
Ans Proof of Lagrange’s Theorem






