
MAT 108: Problem Set 3

(ADD NAME)

Due 1/31/23 at 11:59 pm on Canvas

Reminders:

• Your homework submission must be typed up in full sentences, with proper mathematical
formatting.

• Midterm Exam 1 is Wednesday, 2/1 next week. This problem set contains both regular
“graded” exercises as well as review problems for the exam. The review problems will only
be graded once for completion.

• You will receive feedback on PS2 by next Tuesday, 1/31. PS2 revisions are due Friday, 2/3
at 11:59 pm.

Another reminder As with many math classes, success comes with practice. To study for the
upcoming exam, I would recommend trying to prove the propositions in the textbook (only some
of them were on your homework) rather than memorizing facts.

Exercise 1

(Graded, 10 points) Prove that (A∪B)c = Ac∩Bc. (This is part (b) of Theorem 5.15 (De Morgan’s
Laws).)

Solution.

Exercise 2

(Graded, 15 points) Let A1, A2, A3, . . . be a sequence of sets.

(a) Develop recursive definitions for

k⋃
j=1

Aj and
k⋂

j=1

Aj .

(b) Write down and prove an analogue for Theorem 5.15 (a) for these unions and intersections.

(c) Write down and prove an analogue for Theorem 5.15 (b) for these unions and intersections.

Solution.
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Exercise 3

(Graded, 10 points) Prove that if a2(b2 − 2b) is odd, then a and b are (both) odd. (Hint: Try
proving the contrapositive of the statement instead.)

Solution.

Exercise 4

(Graded, 10 points) The Fibonacci numbers (fj)
∞
j=1 are defined by f1 := 1, f2 := 1, and the

recurrence relation
fn = fn−1 + fn−2 for n ≥ 3.

Prove that for all k,m ∈ N (m ≥ 2),

fm+k = fm−1fk + fmfk+1.

(Hint: First decide the statements your induction argument intends to prove. What variable are you
inducting on? Then, remember that the recurrence relation for Fibonacci numbers is an available
and relevant tool. You may wish to take a look at the paragraph about strong induction in the
textbook.)

Solution.

Exercise 5

(Graded once for completion, 10 points) Let a1, a2, . . . , an ∈ Z. Prove that if
∏n

i=1 ai = 0, then for
some i, ai = 0.

Solution.

Exercise 6

(Graded once for completion, 5 points) Show that for all k ∈ N, k4 − 6k3 + 11k2 − 6k is divisible
by 4.

Solution.
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