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Asymptotic Notations.

©(g(n)) = {f(n): there exist positive constants c1, ca, and ny such that 0 < c19(n) < f(n) < cag(n) for all
n>ng}t.

O(g(n)) = {f(n): there exist positive constants ¢ and ng such that 0 < f(n) < cg(n) for all n > ng}.

Q(g(n)) = {f(n): there exist positive constants ¢ and ng such that 0 < cg(n) < f(n) for all n > ng}.

Logarithms.

a=Dbls? log,.(ab) = log,a + log, b log, " = nlog, a

alogb n log, a

log, a = log,(1/a) = —logy a log, a = Toz b =n
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Stirling’s Formula.
n! =~ (ﬁ) 2mn
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Recurrences “Master Theorem”:
T(n) = {aT(n/b) +en? n>1

f n=1
implies
c og, a cn? @(nlogba) a > b
T(n) = (f + ab’dfl) niee — iy = {@(nd) a < b?
nd(f + clog,n) = O(n?log, n) a = bl

Facts: Number of leaves in a binary tree of height h is at most 2".



Summations.
Distribution law:
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Interchanging order of summation:

Splitting range:

Arithmetic series:

Geometric series:
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Another useful sum: -
S ket =
k=0
Harmonic series:
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Telescoping series:
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Products:
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Quadratic Formula.
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