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1. (20 points) For each of the following Statements, state whether it istrue or false. If a
statement isfalse, then show why.

a @(pUaq) and (qUGp) arelogicaly equivaent.

b Forany setsA, BandC, A—(B nC)=(A-B)u(A-C).

c f:Z® Z,where f (n)=2n+1,isone-to-one.

d f:Z® Z,where f(n)=2n+1,isonto.

e Forany sets A, B, C,if Al B then AxCc BxC.



2. (10 points) Are each of the following arguments vaid? Judtify your response.

P® q

@p
a

\ 9q

p® r
qe® r
b qU@r

\ Op



3. (25 points) Prove or give a counterexample to the following

CONJECTURE:3" <n! fordl n>7.



4. (15 points) Which of the following statements are true in the interpretation in which the universe of
discourseis R, the rel numbers, and P(X, y) means x+2y =5.

a (" x)(sy)P(x.y)

b ($x)(* y)P(x.Y)

¢ ($)(" ) (P(x.y)Ux=y)



5. (20 points) Isthe set {10n | ni N} countably infinite? Judtify your answer.



1

2

n“+5

6. (10 points) Consider thefunction f :Z® Q where f (n)=

a lsf one-to-one?

b Isf onto?
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1. atrue p q 9(pU2qg) (qUp)
fof f f
fot t t
t f f f
t ot f f
btrue A- (BGC)=AC(BCC)=AC(BEC)=(AC BJE (AGC)= (A B)E (A- C)

ctrue Since (2n+1=2m+1) ® (n=m), f isone-to-one.

dfalse Since (" ni Z) f(n) isodd, @($n) f(n) =42.

e true AxC={(x y)|xeAryeC].Butsnce Al B, xI A® xi B.Hence
(x,y)T A"C® (xy)I B" C,whichimpliestha AxCc BxC.

2. a Theargument isnot vdid. If p isfalse and g istrue, then the hypotheses are true but the
conclusonisfalse.

b Theargument isnot vdid. If p, g and r aredl true, then the hypotheses are true but the
conclusonisfalse.

3. The CONJECTURE istrue. We will proveit by induction on n.

Bass: P(7): 3 =2187<5,040=7!

Induction Hypothesis: P (n) Assumethat for fixed n3 7, 3" <n!.

Induction Step: P(n) — P(n+1) 3™ =3*3", which, by the Induction Hypothesis, isless than or
equal to 3* n! < (n+1)n!=(n+1)!, which establishes the theorem.

4.a true b false c false

5. Certainly {10" |n N} ={1,10,100,1000,..} ={10°10,10:10;...} isirfinite. A bijection
f :{10"|nl N} ® N is f (m) =log,, m, 0t is countebly infinite.

~—

6. aNo, because f (1) =f (-1

ol

b No, because @($n) f (n) =

~Nle



