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Our Goal

We want to solve the following recurrence relation.

~ )
T(n)=a-T([n/b]) +O(n4). » a>0,b>1,d> 0 are some constants.

T(c) = O(1) for any constant ¢ > 0.
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We want to solve the following recurrence relation.

4 )
T(n)=a-T([n/b]) + @(nd), » a>0,0>1,d > 0 are some constants.
n: the problem size
T(c) = O(1) for any constant ¢ > 0. a: #subproblems
y n/b: the subproblem size

&

©(n?): time cost on problem split and merge

For MERGE-SORT, we had T'(n) = 2-T([n/2]) + O(n).
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For MERGE-SORT, we had T'(n) = 2-T([n/2]) + O(n).

While solving the recurrence, we will typically ignore the floors and ceilings.
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The Recursion Tree

Cost of the call

Problem # Problem Size Work
O(n%)

a0((3)")

O(n?)(5)*

O(n®)( &)

aiogbn 1 alogbﬂ x1xk

T(n) = aT(}) + O(n)

Total work = f)og”n
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Master Theorem

[ T(n) = a-T(n/b) + @(nd)j
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whether or not it is equal to a. Takes ©(n) time.
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[ T(n) = a-T(n/b) + @(nd).j

How to handle beyond polynomial function? e.g., log function

)=l (%) + nlogn
<aT (%) +0O(n't) forany e >0
::ﬁ(n)
n
= al (3) + nlogn
> aT (%) + O(n)
::’Z:;(n)

https://www.cs.cornell.edu/courses/cs3110/2012sp/lectures/lec20-master/mm-proof.pdf
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