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Hairy recurrence

n—l1
E[T(n)] = fl > E[T(k)]+©(n)
k=2

(The &£ =0, 1 terms can be absorbed 1n the ©(n).)

Prove: E[1(n)] <anlogn for constant a > 0.

* Choose a large enough so that anlogn
dominates £|7(n)] for sufficiently small n > 2.

n—l
Use fact: ) klogk <ln’logn—in’ (exercise).
k=2
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' Substltutlon method

| E|T(n)]< Zaklongr@(n)

)

Substitute inductive hypothesis.
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\ Substitution method

' E|T(n)]< Eniak logk + ©(n)

n k>
< 2a (1 n”logn —ln2j+®(n)
n\2 8
Use fact.

2/9/04 CS 5633 Analysis of Algorithms



= &* Substitution method

' E|T(n)]< gnz_iak log k + O(n)

n =

< Za(l nzlogn—ln2j+®(rz)
n o\ 2 3

=anlogn — (% — @(n)j

Express as desired — residual.
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ST¥ Substitution method

' E|T(n)]< z’iak log k + ©(n)
n =2

2a(1 , 1 ,
= n“loen——n" |+0O(n
. (2 gn—y j (n)

=anlogn — (% — @(n)j

<anlogn
if a 1s chosen large enough so that
an/4 dominates the ©(n).
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