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1. [2 points] Consider the following argument. Hypotheses If the refrigerator is cold, then it is
plugged in. The refrigerator is unplugged if and only if it is quiet. The refrigerator is noisy.
Conclusion: The refrigerator is cold. -

Translate this argument into a smgle wil. Use C for “the refrigerator is cold”, P for “the

refrigerator is plugged in”, and Q for “the refrigerator is j;oisf £
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2. Two parts.
(a) [% pomts] Write a truth table for the followmg wit:
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(b} 11 point} Is the wif a tdutology‘? Briefly explain why or why not.
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Derivation Rule

Name/Abbreviation for Rule

PvQ <« @VvP .

PAQ = QAP Commutative—comm
(PV)VR < PV(QVR) _ e
(PAQ)AR <= PA(QAR) Associative—ass

(PVQ) <= FPArY ' , -
(PAQ) = PV De Morgan’s laws—De Morgan

P=Q <= PV(Q ImpHlcation—imp

P = (P - Double negation—dn

PQ = (PQAQ—P) Defn of Equivalence—equ
P : : :

P Q } = @ Modus ponens—mp

P 5; @ } == P Modus tollens—mt

g } = PAQ ‘ Conj_unction~m~ﬁon

PArQ S { g Simplification—sim

P oz PVQ Addition—add

3. [6 points] Using the given derivation rules, give a proof sequence to show the following wif

is a tautology. 5\1{?[
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4, éparts, 2 points each] Determine whether the following sentences are valid. If the sentence
is not valid, give an interpretation under which the sentence is false. Loty Wz Ho Jowan
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5. ?,6 points] Prove that tha sum. of three odd integers is odd.
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[B' points] Prove that if the product of two integers x and y is odd, then z is odd and y is
odd.
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0.
8. |§ points] Prove by induction that any amount of postage greater than or equal to 12 cents
can be builﬁf using only 3-cent and 5-cent stamps.
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