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Master Theorem: Given

where a > 1,b>1,¢> 0,k > 0, then

O(nk) if a < b*ie. logya <k
T(n) € < ©(nFlogn) if a = bk
O(n'& )  if a > b

Arithmetic sequence:
S =777 S (a+ di) = na+ 0 € O(n?) if d #£0.

Geometric sequence:
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Sy 20 =777 Silari={ na €O(n) ifr=1
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Harmonic sequence:
S e =177 H,:=>" t=Inn+~+o0(1) € Ologn)
A few more:
i =11 i E = %2 € O(1)
S ik =777 S b e Oy for k>0



Logarithms:
e ¢ =logy(a) means b° = a. E.g. n = 2",
e log(a) (in this course) means log,(a)
e log(a - c) =log(a)+log(c), log(a®) = clog(a)

_ log.a 1 logy, ¢

_ log; a
log,(a) = 1555 = wg,m @ '

=C

e In(z) = natural log = log,(z), £ Inz =1

e concavity: alogz+(1—a)logy < log(az+(1—a)y) for 0 < a <1
Factorial:
e nl:=nn—1)(n—2)----2-1= # ways to permute n elements

e log(n!) =logn +log(n —1)+---+1log2+logl € O(nlogn)



