p— ' Analyzing merge sort

Y

1(n) MERGE-SORT A1 . . 1]
/»G)(l) 1. If n =1, done.
2T(n/2)| 2. Recursively sort A[ 1 ..[#n/21]

Abuse and A[ [n/2H1..n1].
O(n) 3. “Merge” the 2 sorted lists

Sloppiness: Should be 7([#n/21) + T(1n/2]),
but 1t turns out not to matter asymptotically.
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~ 5" Recurrence for merge sort

L [e)ifn=1;
(n){ZT(n/2)+®(n) ifn>1.

* We shall usually omit stating the base
case when 7(n) = ©O(1) for sufficiently
small », but only when 1t has no effect on
the asymptotic solution to the recurrence.

* CLRS and Lecture 2 provide several ways
to find a good upper bound on 7(n).
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ALGORITHMS

. ' Recursion tree

Y

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.
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Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.
I(n)
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LGORITHMS

W "’ Recursion tree

TRy

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

o cn —
1(n/2) 1(n/2)
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=~ <« Recursion tree
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W

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

cn

\
cn/2 cn/2

VAN 7\
I(n/d) Tn/4) Tw/4) T(n/4)
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~ 4" Recursion tree

W

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

cn

\
cn/2 cn/2

/ AN VAN
cn/4 cn/4 cn/4 cn/4
/

()
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= L Recursion tree

W

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

cn

\
cn/2 cn/2

- /N /N
h=l1gn cn/4 cn/4 cn/4 cn/4
/

()
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= L Recursion tree

W

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

cn/2 cn/2
/ VAN

h=lgn cn/4 cn/4 cn/4 cn/4
/
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= L Recursion tree

W

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

cn/2 CH[2 cn
/ VAN

h=lgn cn/4 cn/4 cn/4 cn/4
/

()
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= L Recursion tree

W

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

cn/2 CH[2 cn
/ VAN

h=lgn cn/4 cn/4 cn/4 cn/4 cn
/

()
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Solve 7(n) =

h=lgn cn/4
/

()

September 7, 2005

. Recursion tree

21(n/2) + cn, where ¢ > 0 1s constant.

CPL o cn
\
cn/2 R cn
/. /. O\
cn/4 cn/4 cn/4 -~ cn
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. Recursion tree

o \‘

Solve 7(n) = 21(n/2) + cn, where ¢ > 0 1s constant.

cn/?2 CH[2 cn
/ VAN

h=lgn cn/4 cn/4 cn/4 cn/4 cn
/

G)(/ 1) e H#leaves = n l ----------------------------- O(n)

Total = O(n Ig n)
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