A Few Useful Facts



Properties of functions

Exponentials
Logarithms
Summations
Limits



Exponentials
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Any exponential function with basea > 1
grows faster than any polynomial

* Lemma: For any constants k>0 and a>1, n* = o(a").

. Proof' For any c>0, we need to find n, s.t. n* < ¢ - a™ for n>n,,
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* Hence, nk=o(a").



Logarithms

* Binary log: Ig n = log, n

* Natural log: Inn =log_n

* Exponentiation: Igk n = (Ig n)k
* Composition: Ig lg n =1g(lg n)



q — blogb a

log.(ab) = log.a + log,.b
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Base of logarithm does not matter in asymptotics

lgn = O(Inn) = O(logyn)

Exponentials of different bases differ by an
exponential factor

4n =[2"2"



Stirling’s approximation

t = 2 (1) (H@(%))

log(n!) = BO(nlgn)



Summations

Arithmetic Series
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Geometric series
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Harmonic series
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Limit
* Assume f(n), g(n)>0.

* lim (M) =02 f(n)= o(g(n))
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* lim (@) <o f(n)= O(g(n))
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* 0 < lim (L")) <> f(n) = @(g(n))
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* lim (M) >0-2>f(n) = Q(g(n))
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'Hopital’s Rule
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