MATH 300. INTRODUCTION TO
MATHEMATICAL REASONING.
FALL 2015.
MIDTERM 1

1. (25 points) Prove the equivalence
(PVQ)A(RVS)& (PAR)V(PAS)V(QAR)V(QAS)

without using True tables.
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2. (25 points) Transform to the convenient form(negations can be only on
variables)
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3. (25 points) a) The propositional function f( Py, P, P3, Py) is True iff exactly
2 variables are True. Construct its True table and represent it by a formula
using conjuctions. disjunctions. negations.

b) Using only disjunctions and negations.
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4. (25 points) Determine whether cach of the following is a tautology, contra- ¥ X?' B T
diction. or neither. Don’t use True tables but transform formulas )
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((Av~B)= B)= (A= B):
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5. (25 points) Prove that the product of 2 natural numbers is odd iff they both
are odd.
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6. (25 points) Prove that the set of prime numbers is infinite.
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7. (25 points) Prove by 2 ways (by direct proof and by the contraposition that
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8. (25 points) Prove that n is even iff 8n? — 2n.
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