Problem 1. (4 pts)

Show that ((pAq)) — (p — q) is a tautology :
a) Using a truth table

PI§| Pag| P2q| PAG = (P29)
= ]| e A
FITI E i '
5[ B A B 2 L
T T i R | R\

b) Using logical equivalence.
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Problem 2. (4 pts) Let Q(z,y) be the statement * 2z + 1 = 2y * where
the domain of discourse is the set of all real numbers. State the truth values
of

a) Vz3yQ(z, y)
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¢) State the converse of —-p — ¢
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d) State the contrapositive of =p — ¢
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Problem 3. (4 pts)
Let f: Z — Z be given by f(n) = 2|3].

a) Is f one-to-one? Justify your answer.
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b) Is f onto? Justify your answer.
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Problem 4. (4 pts)

Let A= {a.b,c,d}, B = {b,d, f,k},C = {a,g}. Find ther following:
a) (AuB)NC

= fqllo,C,d,"",k3’|{qt‘13: taj

b) p(C) (The power set of C)
{ ¢, 1a}, T}, L2933

c)A-B
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Problem 5. (4 pts)
Let A, B,C be arbitrary sets. prove, using the Laws of Sets, that

A-(BNC)=(A-B)U(4-C)
A-(Buc) = Aa (BaC)
SN (Bu<)
= éq/\E] v (A4T)
= (p-6) v [ A-C)




Problem 6. (4 pts)
Calculate the following:

a) -88mod 13 ar< - Y= -7xi3+(3

WA=

b) 18 mod 7 1552 707 1 (Y

¢) Is 175 = 22 mod 17 ? [\/QJi
j75-22 = 153 andA 17) 153

d) Use the Euclidean Algorithm to calculate ged(303, 102).

303 = 2+ 10T 4499

loz = [~99 "E'

99 = 3-33+ ¢




Problem 7. (4 pts)

a) Prove that if a = b mod n and b = ¢ mod n then a = ¢ mod n
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b) Prove that if f: A — B is one to one and g : B — C is one-to -one,
then go f: A — C is one-to-one.
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Problem 8. { 4 pts)
a) Find an inverse for 7 mod 17

7= 27+ 3
== 2*3 1|
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b) Find all solutions to

3z =4 mod 13
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