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Agenda

Recurrence Relation (using Asymptotic Notation)
Merge Sort — Time Complexity

Recursion Tree

Substitution Method

The Master Theorem
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Merge Sort

MERGE-SORT(A, p,r)

1 ifp>r // zero or one element?

2 return

3 g=\(p+r)2] // midpoint of A[p:r]

4 MERGE-SORT(4, p.q) // recursively sort A[p :q]

5 MERGE-SORT(A,q + 1,r) // recursively sort Alg + 1:7]
6 // Merge A[p:q]and A[g + 1:r]into A[p:r].

7 MERGE(A, p,q,r)
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Merge Sort

Time Complexity
» Recurrence Relation
(1) =9e(1)
T(n) =2T(n/2) + ©(n)
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Merge Sort

Recursion Tree

Substitution Method
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Excercise

T(n)=4T(n/4)+n
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Excercise
T(n)=4T(n/4)+n
Guess

T(n) = O(n),or 3¢ >0,T(n) <cn

Substitution

T(n)<4(cn/4)+n = cn+n = O(n)
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Excercise
T(n)=4T(n/4)+n
Guess

T(n) = O(n),or 3¢ >0,T(n) <cn

Substitution

T(n)<4(cn/4)+n = cn+n = O(n)
WRONG!
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Excercise

T(n) = T(n/3)+ T(2n/3) + ©(n)



