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1. (8%) Show that the sum of two odd numbers is even. (Mention the proof type you are using.)
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2. (10%) Prove that if z is a Rational number and y is an Irrational number, then z +y is irrational.

{Mention the proof type you are using.)
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3. (10%) Construct the truth table for the statement: (¢ A p} V (gA ~ p)
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4. (16%) Write the following statements in terms of p, ¢, and +; where

p: "I will study Discrete Structures";q: "I will go to the movies";+ : "I am in a good mood."

(a) If T am in a good mood, then I will go to a movie
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(b) I will not go to a movie and I will not study Discrete structures
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(¢) I will go to a movie only if I will not study Discrete structures
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(d) I I will not study Discrete Structures then I am in a good mood
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5. {7%) Write the negation of the statement: Vz : P(z) — Q(z). A 7 = lﬁﬂvnu V 4 VUTPV
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6. (10%)Show in two different ways the equivalence of the following statements:
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7. (12%) Let P(z,y) : y is a multiple of z,(that is, z ]y) where z,y € Z.

(a) Translate into English the statement: Yz, 3y : P(xz,y)
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(b) Write down the negation of the statement above in English
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(c¢) Write down the negation of the statement above in symbols
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8. (15%) Consider the statement: P(n): 1+3+5+ ... +(2n— 1)

(a) Calculate P(1), P{2), P(3), P(4).
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(b) Deduce P(n) in general in terms of n.
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(c) Prove by induction your answer in part b
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9. (12%) Show using induction that 4™ — 1 is a multiple of 3 (that is, 3[4 — 1) for alln=1,2,3, ..
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