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The Master Method

If T(n) < aT (g) + 0(n%)

then

" 0(n%logn) ifa = b? (Casel)
T(n) = 1 0(n%) ifa < b% (Case?2)
0 (n'°8p @) ifa > b? (Case3)




Example #1

Merge Sort

a=2

b=2 - b =a=> Casel
d=1

T(n) = O(n%logn) = O(nlogn)

Tim Roughgarden



Where are the respective values of a, b, d for a binary search of a
sorted array, and which case of the Master Method does this

correspond to?

O1,2,0 [Case1] a =b*=>T(n) = O(n*logn) = O( logn)
O 1,2,1 [Case?2]
O 2,2,0 [Case3]
O 2,2,1 [Case1]







Example #3
Integer Multiplication Algorithm # 1
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}bd:2<a (Case 3)

Same as grade-school
algorithm

Tim Roughgarden
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Where are the respective values of a, b, d for Gauss’s recursive
integer multiplication algorithm, and which case of the Master
Method does this correspond to?

Better than
0 2,2,1 [Casel] the grade-
O 3,2,1 [Case1l] SCthl

algorithm!!!

0 3,2,1 [Case?2]
03,21 [cases) a=3, b¥=2a>0b (Case 3)

—> T(n) = O(n'“*27) = O(n"™)



Example #5
Strassen’s Matrix Multiplication Algorithm
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b* =4 < a (Case 3)

=>T(n) = O(nlogz Y = O(n%8)

=> beats the naive iterative algorithm !

Tim Roughgarden



Example #6
Fictitious Recurrence
T(n) < 2T(n/2) + O(n?)
=a=2

b=2
zd=2 b* =4 > a (Case 2)

=>T(n) = O(n")

Tim Roughgarden



