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Master’s Theorem

—

[ - T0/t)+ 1),

where a,b € Nsuch that a > 1 and b > 0 and f(n) is asymptotically 1)ositive. Then, we.can determine the
closed-form of T'(n) as follows:

Master’s theorem allows us to quickly solve recurrengt relations of the form: @ lo .@r& ¢ °"’W (" Z» )

1. IF there exists ¢ € R, such that f(n) € O(nlo8e =), THEN T'(n) € O(nloee ),
e -

9. [F threreexisteresfe=srcirtmt [(n) € ©O(n'°% *), THEN T'(n) € B(n'°8+ % logn).
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(a) there exists e € Ry such that f(n) € Q(n'o&»2*<) and &~ o & QOM

(b) there exists ¢ € (0,1) and ng € N such that for all > ng, the following holds: af(n/b) < cf(n),
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ParTiTiON(A[ 1 ..1], P)!
QuickSorT(A[1..n]): 1+ swap A[p] <= A[n]
):oif(n>1) candom 2:£«~0 {#items < pivat))
2 Choose mzmhedh element A[p] 3'fori—1lton—1
3: r «— PARTITION(A, p) £w if A[i] < A[n]
t QuickSorT(A[1..r —1])  ((Recurse!}) §: fe—£+1
g QuickSort(A[r +1..n])  {(Recurse!) G swap A[{] «— A[i]
G retun 7: swap A[n] e A[{ + 1]
P s 3 A ? return £ +1
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