CS 70 Discrete Mathematics and Proloa]oility Theory
Summer 2021 DIS 1A

| Implication

Which of the following implications are always true, regardless of P? Give a counterexample for
each false assertion (i.e. come up with a statement P(x,y) that would make the implication false).

(a) VxVyP(x,y) = VyVxP(x,y).

(b) Vx3yP(x,y) = FyVxP(x,y).

(c) IxVyP(x,y) = Vy3xP(x,y).

2 Truth Talo]es

Determine whether the following equivalences hold, by writing out truth tables. Clearly state
whether or not each pair is equivalent.

(@) PA(QVP) = PAQ
(b) (PVQ)AR=(PAR)V(QAR)
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() (PANQ)VR=(PVR)AN(QVR)

3 Converse and Contrapositive

Consider the statement "if a natural number is divisible by 4, it is divisible by 2" (use “x | y" to
denote x divides y).
(a) Write the statement in propositional logic. Prove that it is true or give a counterexample.

(b) Write the inverse of the implication in English and in propositional logic. Prove that it is true
or give a counterexample. (The inverse of an implication P = Qis =P = —Q.)

(c) Write the converse of the implication in English and in propositional logic. Prove that it is true
or give a counterexample.

(d) Write the contrapositive of the implication in English and in propositional logic. Prove that it
is true or give a counterexample.

CS 70, Summer 2021, DIS 1A 2



	Implication
	Truth Tables
	Converse and Contrapositive

