2. Asymptotic growth of functions [250220-1035) 2

2 Asymptotic growth of functions
2.1 Solving homework from the last tutorial

(a) Prove (using the definition) that the function f(n) = 2-5" 4 1000n* satisfies f(n) € O(5").

(b) Given three non negative functions f(n), g(n) and h(n). Prove:

If f(n) € O(g(n)) and g(n) € O(h(n)) then f(n) € O(h(n)).
(¢) Prove the following assertion: Given non negative functions f1(n), fa(n) and h(n) such that
fi(n) € O(h(n)), f2(n) € O(h(n) logy,n),
then (fi1 + f2)(n) € ©(h(n) logyn).

2.2 An example from the last tutorial
Given the function f(n) = >, 1. Find a simplest function g(n) for which f(n) € ©(g(n)).

i=17"

2.3 Prove or disprove: If for two non-negative functions f(n) and g(n) it holds f(n) € ©(g(n))
a g(n) € Q(1), then for every constant k > 0 we have f(n) + k € ©(g(n)).

2.4  Prove or disprove: Assume that for non negative functions f(n) and g(n) we have f(n) €
©(g(n)) and g(n) € Q(1). Then

n

S 1) €63 g(i)).

i=1

2.5 State the asymptotic growth:
(b) 323y (830)-

(c) o0, (i* loghi +i® logy i).

Problems to be solved before next tutorial

2.6  Prove or disprove: Assume that for non negative functions f(n) and g(n) we have f(n) €
O©(h(n)) and g(n) € w(h(n)). Then

f(n) +g(n) € ©(g(n)).

2.7  State the asymptotic growth:
(a) S0, (743 + 3i% + 16).

(b) 25y (5° +i'%).
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Additional example

2.8  Prove or disprove: Assume that non negative function f(n) satisfies f(n) > n for k > 2.
Then
f(n) - kI e 200 (),

The class 29U/ (") of all non negative functions g(n) for which there is ¢ > 0 and ng € N
such that for all n > ng we have g(n) < 2°f("). (Another formulation: g(n) = 2" where

h(n) € O(f(n)).)
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