Problem 1. (4 pts)

Show that ((pA g)) — (pV g) is a tautology :
a) Using a truth table
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b) Using logical equivalence.
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Problem 2. (4 pts) Let Q(z,y) be the statement " 7 + 1 = 2y ", where

the domain of discourse is the set of all real numbers. State the truth values
of
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¢) State the converse of p — —g
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d) State the contrapositive of D— g
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Problem 3. (4 pts)
Let f : Z — Z be given by f(n) = [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,¢,e,h}, B = {c,g},C = {a,e,g,1}. Find ther following:
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b) g(B) (The power set of B)
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Problem 5. (4 pts)
Let A, B, C be arbitrary sets. prove, using the Laws of Sets, that
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Problem 6. (4 pts)
Calculate the following:

a) —62 mod 15
SISy +js\3’
b) 28 mod 6
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¢) Is 199 = 7 mod 17 ?
No y 199-T7=192 ana 17 /}/ 192
d) Use the Euclidean Algorithm to calculate ged(302,201).
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Problem 7. (4 pts)

a) Prove that if @ = bmod n and e=d mod n then ¢ —¢= b — d mod n
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b) Prove that if f : A — B is onto and g : B — C is onto, then
go f: A— C is onto.
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Problem 8. ( 4 pts)
.a) Find an inverse for 7 mod 19
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b) Find gll solutions to
or = 3 mod 16
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