
Maximum ipl HnL and epl HnL in any BS tree on n nodes

A binary tree T on n nodes has the maximum

internal path length among all binary trees on n nodes,

that is,

ipl HTL = iplmax HnL

iff

T is empty Hso, n = 0L
or

all levels of T have the minimum number of nodes H1 node each, that isL.

Hence, the minimum internal path length

iplmax HnL is equal the sum of all consecutiveintegersfrom 0 to n - 1.

Thus,

iplmax HnL = â
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.

So,

iplmax HnL =

n Hn - 1L
2

.

Note.

n Hn - 1L
2

is the number of comparisonsof keys that Quicksortwill perform

in the worst case while sorting an n - element array with no duplicatekeys.

Therefore,
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+ 2 n =

1

2
Hn Hn - 1L + 4 nL
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2

.

or



eplmin HnL =

n Hn + 3L
2

Average number of comparisonsfor successfulsearch in an average BS tree:
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