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Agenda

Recurrence Relations
What to do when we guess it wrong?

» Examples

The Master Theorem
» Examples
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Example 1

T(n) =8T(n/2) 4+ ©(n?)
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T(n) <8T(n/2) + cn?

for some ¢ > 0
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Example 1

T(n) =8T(n/2) 4+ ©(n?)

Upper Bound

T(n) <8T(n/2) + cn?
for some ¢ >0
» Guess: 3d >0, T(n) < dn®
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Example 1

T(n) =8T(n/2) 4+ ©(n?)

Upper Bound

T(n) <8T(n/2) + cn?
for some ¢ >0
» Guess: 3d >0, T(n) < dn®
WRONG!
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Example 1

T(n) =8T(n/2) + ©(n?)

Upper Bound

T(n) <8T(n/2) + cn?
for some ¢ > 0
» Guess: 3d,d' >0, T(n) < dn®—d'n?
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Example 2

T(n) = T(n/3)+ T(2n/3) + ©(n)
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The Master Theorem

T(n)=aT(n/b)+ f(n)
a>1,b>1f(n)>0

Case 1

If 3c > 0, f(n) = O(n'°82=¢), then T(n) = ©(n'"8>7).
Case 2

If f(n) = ©(n'°¢2), then T(n) = ©(n'°8:2log n).
Case 3

If 3e > 0, f(n) = Q(n'°8>2¢) and
dc < 1,nyg > 0,VYn > ny, af(n/b) < cf(n), then
T(n) = ©(f(n)).
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The Master Theorem

T(n)=aT(n/b)+ f(n)
a>1,b>1 f(n)>0

Case 1
If 3¢ >0, f(n) = O(nk’gba_s), then T(n) = e(nlogba)_
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The Master Theorem

T(n)=aT(n/b)+ f(n)
a>1,b>1f(n)>0

Case 2
If f(n) = ©(n'°¢2), then T(n) = ©(n'°€:2log n).
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The Master Theorem

T(n)=aT(n/b)+ f(n)
a>1,b>11f(n)>0
Case 3
If 3¢ > 0, f(n) = Q(n'°#>2*¢) and

dc < 1,ng > 0,VYn > ngy, af(n/b) < cf(n), then
T(n) = ©(f(n)).



