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Master method

ann1anazld master method thFavas|lugl
T(n) = aT(n/b) + f(n)
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Let a > 1 and b > 1 be constants, let f(n) be a function,

Let T(n) be defined on nonnegative integers by the recurrence
T(n) = aT(n/b) + f(n), where we can replace n/b by ln/bJ or [n/b].
T(n) can be bounded asymptotically in three cases:

1. 1f f(n)= O(n'°%2€) for some constant € >0, then T(n)= ®(n'°%2).
2. 1f f(n)= B (n'°9%?), then T(n) = B(n°%og n).

3. If f(n)= {(n'°%2+ €) for some constant € > 0,

and if, for some constant ¢ < 1 and all sufficiently large n,

we have a - f(n/b) < ¢ f(n), then T(n) = O(f(n)).
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T(n) = 16T(n/4)+n

a=16,b=4,1f(n)=n

100pa — 00416 — 2

NAAAL f(n) = n = O(n°%* &) = 0O(n“ ®), €>07
Yes, la € = 1 m3arfu Case 1.

S, T(n) = O(n9ee) = @(n?).
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2. T(n) = T(3n/7) + 1

a=1,b=7/3,1f(n) =1

nIogba — nlog(7/3)1 — nO —

NARAL f(n) = 1= 0(n%* &) = 0> %), €>0? No

falineagay, Is f(n) = 1 = O(n°%2) 2 1114 Yes neriu Case 2.

v
[ %4

Aati, T(n) = G(n°%? log n) = G (log n)
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3. T(n) =3T(n/4) + nlogn
a = 3, b=4, thus n°9%? = nlog43 = O(n®'*)
Isf(n)=nlogn=0 (n% %) €>07No
but,f(n)= n log n = {)(n'°%3 * € \where € = 0.2 54U Case 3.
and for sufficiently large n,
a f(n/b)=3(n/4 log n/4) < c (n log n)
=cf(n) is true where ¢ =3/4 < 1

Therefore, T(n) = @(f(n)) = @(n log n).
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T(N)=T(n/2)+0O(1), T(1) =
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4. T(n) = 2T(n/2) + nlog n
a =2, b=2,f(n) =nlog n, and n'°%? = n'°922 = p,
f(n) is asymptotically larger than n'°%?, but not

polynomially larger. The ratio log n is asymptotically

less than n® for any positive €. Thus, the Master

Theorem doesn’t apply here.
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