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[2] 1. Check the appropriate circle to indicate whether each statement is true or false. You do
not need to provide any reasoning.

True False
O & The negation of 3z, p(x) is Vz, p(z).

)

) X O I Va,p(x) and Jx,q(x) are both true, then Iz, p(z) A ¢(x) is true.
(c) & (O For the universe of integers, 3z, (x > 5) = (z < 2).

)

O & fVap(@)Vq(z)is true, then [V, p(z)] V [Vz, g(x)] is true.

[3] 2. Let the universe be Z, and let p(x) be the statement “z is divisible by 5”. Consider the
statement V m, In, p(m+n) A—p(mn). Write out this statement in words, and determine
its truth value.

Fov even) (afeger m, there exists on mtger w Such
Jhat wtn iz dvisible by S and wn ¢ wet divisible

b\j S.

i false . Let ™m=S, tn thwe s 10 whes) ev

SHarewumt
T v not div. \».\) S.

n F‘f Wk‘(\" mn

[3] 3. Let n be an integer. Prove that if n is odd, then n* + 5 is even.

S\AP‘M’)SQ v i odd. Ther Huwrve exthi L eZ Such Hal

n= 2k+1. Then
nt+ s = (2k+1) 45
= (4t t1)* 5
= L}kl-»"l'k*g
. 2(2K 42k +?)

. .
Sme 2\ 222k +3EZ, Fhen N+ S it evem
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3] 4. Let A, B, and C be sets. Using the laws of logic, known logical equivalences, and

the definition of set operations, prove that z € (AN B) N C' is logically equivalent to
re AN(BNQO)

Xe(ANB)NC &> (xeANB) A (xeC)  dufn of )
= Y(MA)l\(xeB)—j A(XEC) dubn of O
&> (xe A) A[(xe B) A(xe c)_j assotinhviby
<=”(uA>/\(xeBm ) dfn oF O
2= xe Aa(BNnC) dutn of O

2] 5. Let A and B be sets. Prove that A~ B C (AN B)¢ using an argument that starts with
“Let x € AN B...".

Let xe A~B. Then X€¢A ond X¥B. Sine %€ B, Huy
x¢ AnB. Threfove Xe(ANB)S, and (o A~BS (ANB)S

Ano thav wos - .
Ler XeA~B. Thun xeA oand xg B, so XeBT. Then by Hae
defn of union XeACvB"z(A(\B)‘, Theve hsve , A\BS’(A’\B)C.

[2] 6. Check the appropriate circle to indicate whether each statement is true or false. You do
not need to provide any reasoning. Let A and B be sets.

True False
) 2 O [Iftze B, then {2} € P(B).
) O ,@/ The sets A~ B and B ~\ A are never equal.
c) O & IfzcAandzc B, then AC B.
)

O & Foranysets Aand B, BG AUB.



