
Lec 12 Balanced Binary Tree I

Today: split, union, filter, splitat
#Generic interface

(BT ADT, Treaps)

N = Leaf I Node of TxExT

- tree with augmentation. etc.
- elem
- exposed form

size:

expose: T → N
empry: 7
JomM: TxExT → T OC| height L - height RI)

helpers:

singleton = Xx> jornll (empty, x, empty)
append = 1 A B → case expose A of I only

Leaf → B
1 Node (L, X, R) = join M (L, x, append R B)

preserves BST if LaR

Impls filter
works on both BST and tree sea

filter pA = case expose A ofLeaf » empty
| Node (L, x, R) →

let (L', R') =(filter L 1l filter R) inif

Assume for now:

joiM (L', X, R')
append (L', Ri)

Witer (n = 1L1+/RI) =

O(Ign) (n= It'l+IRl, assume ILl=IRI)
2W(3) + O(lgn)

1 = 5(2) + O(gu)
€ O(lgin)

struct

type
чуре

T
E

T → R 0(1)
0(1)

usually
end

px then
else

Spiter (n

€ O(n)



Imp split (BST only)

split A k = case expose A of

Nade 7. (empty, fale, emply)
EQUAL → CL, true. a x k of

→ case

ILESS → let

W=O(Ign)

(LL, b, RI) = split L k

(12, b, jomM (Ru, x, R))
end

1 GREATER → Isymmetry ]

Impl mmon

REQ A.B BSTS

(Leaf, - ) → B
, Leat) → A

1 (Node (LA, XA, RA), -) → let
-, RB) =

, expose B) of

split B >АLA LB Il union RA RB)

enjonM ( L'. XA, R')

cost analysis (assume ILl = IRI, ILa| - IRal, WOG (AISIBI)
ILAl = ILA|

W(n, m) = 2W(4, 7) + O(lgn) min ratio is came n
WCI, n.) = 19 n. "Leat-dominaled but n, =

= 19m EO(Ig (m +1)) = in case in=l

# leats = 2gm =m
cost (base) = m|g(in +1)

So OCmg (in +1)) = in fact this is also lower bound.

(spam... € O (gn (gm))

w.h.p.

im

( LB,
(L'. R') = (union LB

in



# Treaps aka Tree-Heap

Basically bin tree t heap ordering on prionity

Priority ,P: E=→ 7

(with randomisation! )

randa bad elem unique it printage enough co domain
Tree priority pr A

Det Fees presites,

x,-) » p(x)

bin tree st. Node (L, x, R) €A,

Treep has O(Ign) depth whp.

Proof stetch similar to quicksort
IRV Aij =

rank in tree

if rant i is ancestor of j
else

ELAijI =PI i ancester of jI = Ti-jitl

I Node (-,

Thu


	



