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1.

(a) Give the negation, contrapositive, and converse of the following statement aveiding the word
‘mot” in your final answers. Then determine which statement is true {no proof required):
ORIGINAL: “For all a.b € Z. if a® + #* is odd, then a is even or b is even.”
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(3 pts) CIRCLE ALL THAT ARE TRUE:
ORIGINAL)  NEGATION (CONTRAPOSITIVE) CONVERSE

(k) (3 pis) Find a counterexample to the following statement:
For all z.y,z e N, if 2 + v + 2z = 10, then zyz > 10.
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(¢} (G pts) Fill in the truth table below with the appropriate truth values in all cases.

PlQ|-P|-Q|PA-Q|-Q=(PA-Q)|-PVQR|(-PVQ)=Q
TIT F|¢| ¥ T T T
TIFIF]T] T T = T
FIT| % | E = T T T
FIFIT |y | F = g E

(2 pts) How is the statement =@ = (£ A —Q) related to the statement (=P V Q) = Q7
Clearly cirele all that apply.

1. They are converses of each other.
Tim}' are contrapositives of each olher.
ili. They are the negation of each other.
Theg.- are logically equivalent.
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2. (a) (13 pts) Let 4, B, C, and D be sets.
By giving a formal subset proof, prove that [A— (BNnOY)nD C(A-C)U B
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(b} (10 pts) Prove if f(z) and g(x) are bounded, then (f(z))? + 3¢(x) is bounded.
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3. (a) (4 pte) Let fix) =<in{z).
Find two specific seis A and B such that f(A N 5) is not equal to f(4) N f{B).
{For vour sets, give the sets f(AN B) and f(AYN f(B) as well).
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(b) (14 pts) Using induction on w, prove that for all n € N with n > 3 we have
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4. (15 pts) Let z, y. b and m be integers such that ¥ = ma + b such that b is even.

| Clearly giving a well structure proof and nsing the precise definitions of even and odd,
prove m is odd and 2 is odd if and only if v is odd.

' (Use an indirect method for one direction).
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