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(1) Find a formula for
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by examining the values of this expression for small values ofn.

(2) Use mathematical induction to prove your claim for the previous problem.

(3) Prove using mathematical induction that
n∑

i=1

i(i + 1) = 1 · 2 + 2 · 3 + · · ·+ n(n + 1) = n(n + 1)(n + 2)/3

whenevern ∈ Z+.

(4) Show that
n∑

i=1

(−1)i−1i2 = 12 − 22 + 32 − · · ·+ (−1)n−1n2 = (−1)n−1n(n + 1)/2

whenevern ∈ Z+.

(5) Show thatn2 − 1 is divisible by 8 whenevern is an odd positive integer. Be careful about
theP (k) → P (k + 1) part! We only care aboutoddpositive integers.

(6) Prove that a set withn elements hasn(n − 1)/2 subsets containing exactly two elements
whenevern is an integer greater than or equal to 2.

(7) Prove that a set withn elements hasn(n − 1)(n − 2)/6 subsets containing exactly three
elements whenevern is an integer greater than or equal to 3.

(8) What is wrong with this “proof”?
“Theorem” For every positive integern, if x andy are positive integers withmax(x, y) =

n, thenx = y.

“Proof” Suppose thatn = 1. If max(x, y) = 1 andx andy are positive integers, we have
x = 1 andy = 1.

Let k be a positive integer. Assume that whenevermax(x, y) = k andx and y are
positive integers, thenx = y. Now let max(x, y) = k + 1, wherex andy are positive
integers. Thenmax(x − 1, y − 1) = k, so by the inductive hypothesis,x − 1 = y − 1. It
follows thatx− y, completing the inductive step. �
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