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P if and only if @.

P is a necessary and sufficient condition for @.

For P it is necessary and sufficient that @. Po@
P is equivalent to Q.

If P, then @, and conversely.
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Exercises for Section 2.5
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Write a truth table for the logical statements in problems 1-9:

1. Pv(@Q>R) 4, ~(Pv@Q)v(~P)
2. QVR)o (RAQ) 5. (PA~P)v@Q
3. ~P=>Q) 6. (PA~P)AQ

7. PA~P)=>@Q
8. PV(QA~R)
9. ~(~Pv~Q) *

10. Suppose the statement (P AQ)Vv R)= (R v S) is false. Find the truth values of
P,Q,R and S. (This can be done without a truth table.)

11. Suppose P is false and that the statement (R = S) & (P AQ) is true. Find the
truth values of R and S. (This can be done without a truth table.)
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A. Use truth tables to show that the following statements are logically equivalent.

1. PAQVR)=(PAQ)V(PAR) 5. ~(PVQVR) = (~P)A(~@)A(~R)
}./PV(Q/\R):(PVQ)/\(PVR) 6. ~(PAQAR) = (~P)V(~Q)V(~R)
3. P>Q=(~P)v@Q 7.P=>Q = (PA~Q)=>(QA~Q)
4. ~(PVQ) = (~P)A(~Q) A ~PoQ=P=>~QA(-Q=P)
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(~Yv (~a)



Problem 4. Translate the following sentence into
symbolic logic.

P: If it is raining, then it is windy and the sun is
not shining.

Now, translate each of the following sentences into
symbolic logic, and determine whether each sen-
tence is logically equivalent to P or not.

(i) It is windy and not sunny only if it is raining.

(ii) Rain is a sufficient condition for wind with no
sunshine.

(iii) It is not raining, if either the sun is shining or
it is not windy.

(iv) Wind is a necessary condition for it to be rainy,
and so is lack of sunshine.

(v) Either it is windy only if it is raining, or it is
not sunny only if it is raining.
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