Mini-exam (Induction + Asymptotic Notation)

/5P a) Asymptotic notation quiz: For each of the following claims, state whether it is true or false.
You get 1P for a correct answer, -1P for a wrong answer, OP for a missing answer. You get at
least 0 points in total.

Assume n > 4.

Claim | true false

nP+nt=0nY) | O O

n'® < O(log(n)!) | O O

1.2-3-....n<0@" | O O

Suppose a; =1 and a;4+1 = 3a; + 1 for all ¢ > 2. Then a,, < O(4™). | O O

210 log(n) — 9(220 log(n)) 0 m

/4P b) Induction: Consider the Fibonacci numbers (F),),cn, which are given by Fy =0, F; = 1 and
F, = F,,_1 + F,,_5 for all n > 2. Show by mathematical induction that for any integer n > 0,

n

2 2

Fn-H 2 Z Fk L
k=0

Hint: Use the facts that Fy,41 > Fy, and Fy, > 0 for all n € N (you don’t need to justify that).



