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Problem 1
Simplify these expressions:
@
log,(81%)
7k
(b)
log,(13) - log,5(2048)
Problem 2
For the following statement, please state the contrapositive and the negation. Move all instances of “not” to individual
predicates.
VxeR, f(x)>glx) = f(x+1)<g(x+1)
Problem 3

Use direct proof to prove the following claim.

For all x,y € R where x # 0, if x and yTH are rational, then % + y is rational.

Problem 4

Prove the following claim by contrapositive.

For all a, b, c € Z with a and ¢ both non-zero, if ac | bc then a | b.

Problem 5
Recall that [n]; is the set of all integers congruent to n modulo k. These are the number x such that k | n — x. Now,

simplify the following expression:

[34°+1600+9%]
Problem 6
LetA={1,2,3}and B={{1,2},3}. Compute or simplify the following expressions.
@
A-0)NBNZ
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Problem 7
LetAz{(a,b)E]R{Z|a=3—b2}ande{(x,y)EIR2 } |x| > 1 or |y|>1}. Prove that A C B.

Hint: consider proof by cases on the value of b.

Problem 8

Prove that the following identity is true or give a concrete counterexample.

For any sets A,B and C,if Ax C CB x C, then ACB



