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One theorem to rule them all



Master theorem

T(n)=a-Tn/b) + f(n)



Tn)=a-T(n/b) + f(n)
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Casel: f(n) < c- nlogp a—e
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Case 1: Lower bound
We have:
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Case 2: f(n) — @(nlogb a)

T(n) = O(n'°8b 2 ogn)

n
femole:  T(n) = 2T (=) + 0(n)




Case 3:

cf(n) >af (%) for c < 1, suff. large n
T(n) = 0(f(n))

n
Example: T(n) =2Tl—=]|+n




T(n) =a: T(n/b) + f(n)

case 1: Then:

f(n) = 0(nl°8b 3-€) T(n) = O(n'°8> %)
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andc<lstc: f(n) > af(%)



T(n) =a-T(n/b) + f(n)

case 1:
: T(n) = 0(n'°8s 9)
f(n) = 0!8 +=€),
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T(n) = O(n'°8 ¢logn’
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case 3:
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andc<lstc- f(n) > af(%)

1. T(n) = 8T (3) + 6(n?) 1 T(n) = 61

2. T(n) = 3T (g) +0(n) 2. T(n) = 0(n'°823)
- 3. T(n) = 0(logn)

5 T = T(%) +15 4. T(n) = 0(n3)

4. T(n) = 2T (3) + 6(n*)

N——"



