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February, 2018

Exercise 1.

Let f = fib be defined by f(i) =i for i = 0,1 and f(i) = f(i — 1) + f(i — 2) for ¢ > 1. Prove

by induction on n that
(V1) = (" )

for all n > 1.

Exercise 2.

Let f = fib be defined by f(i) =i for : = 0,1 and f(i) = f(i — 1) + f(i — 2) for ¢ > 1. Prove
by induction on n that

fln=1)f(n+1) = f(n)*+1
if n is even, and

fn=1f(n+1)=f(n)* -1

if n is odd, for all n > 1.

Exercise 3.

For each function on the left, p(n), write the letter of a function on the right, ¢(n), such that
p(n) € ©(g(n)). If no such function g(n) is listed, then choose (1).
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Exercise 4.

Rank the following functions in n by order of growth from low to high; some may be of the
same order.
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Exercise 5.

Let g be defined by g(i) =1 for i = 0,1,2 and g(i) = g(i — 2) + g(i — 3) for i > 2. Prove by
induction on n that g(n) > 0.5 % (1.2)" for all n > 0.

Exercise 6.

Let T(n) =n+T(n/2) + 2T (n/5). Prove that T'(n) = O(n).

Exercise 7.

Let T(n) = n? + T(n — 1). Prove that T'(n) = O(n?).



