Maxi mumi pl (n) and epl (n) in any BStree on n nodes

A binarytree T on n nodes has t he maxi mum
i nternal path |l engthamngall binarytrees on n nodes,

that is,

ipl (T) =iplyg (N)

iff
Tis enpty (so, n = 0)
or

all I evel sof T havethe m ni mumnunber of nodes (1 node each, thatis).

Hence, the m ni mumi nternal pathlength
i pl ax (N) is equal thesumof all consecutiveintegersfromOton-1.

Thus,

n n (n-1)
Pl (N) = D0 (0 -1) = .
So,

n(n-1)

i pl ey (N) =

2
Not e.

n(n-1)

i s t he nunber of conpari sonsof keysthat Quicksortwi |l perform
2
i nthe worst case whilesortingan n-elenment array with no duplicatekeys.

Ther ef org

epl max (N) =ipl g (N)+2n =
n(n-1) 1
— +2n=—(n (nN-1) +4 n)
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eplrrin (n) = 5

Aver age nunber of conpari sonsfor successful searchin an averageBStree:
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Aver age nunber of conpari sonsfor unsuccessful searchin an averageBStree:
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