
 

Binaryj.LI I child is either a left w
a right child

Every node has at most 2 children

General ADT
Ordrg Dictionary I Yam

Dictionary in which the keyhas a total ORDER

Main operations Ione FtpGoal IM find an entry
Easywhen bgatemathenyo.de with Min as

Inexact match

For any node n everyBSTEgrariant leg sastree of ne is s n'skey
soft Every Eye in the right n is z n'skey

to g
GO

1É

Key K

rakerÉÉÉ e

f Bstrodent left



Is ode Sleordgw.de preorderC BSTNode right
visit

if left nullpts
left preorder

if right nullpts
right preorder

Postorder
L R Root

BSTNode postorderC

if left nullpts
left preorder

if right nullpts
right preorder

visit

Inordy L Root R

BSTNode in orderC Inorder traversalof
if left nullpts
left preorder

T visits nodes
in SORTEDORDEL

visitc

if right nullpts

y
right preorder

ynd Insert RemoExact
Nodet find key k In int Not

Follow the BST invariant And



I U le BSI

IngIamattenest
key 2k

OR largest key Ik

When searching in the tree for a key k that

is NOT in the tree we encounter BOTH

i the smallest key 2k
infant tingenthetositkettii the largest key I k

Last time the setrch went to the right
Before giving up on the search

Nola Mine Min key Repeatedly go
to the left childNode Max Max key until hitting the

Rightmost nullptr
node before

hitting
the nullptr

ExadiathNode insert key k Valuev
Flowthe same path through the tree as find
follows

When the search reaches NULL replace NULL

with the pointer to the new node constructed
with K V

DuplicatePut the new node in the left subtree ofthe
old node th same key

Node remove key k



O ode em c key k
Find a node f with key k
Return null if k is not in the tree

Yin has no children

Iggy
Detachitnfrom the parent

Q É iQ
88 9 If

Cii h has one I child
More n's child up to take n's place

9 is
80 8 0 8
iii n has 2 children

Let II be a node in n's rightsubtree
with the smallest key5

Remove m2 n2 has no left child
therefore easy to remove



I o

Replace Ikey with

nztskey.mys m

19

É É
Runnigting f

If

Belittle

6868

fy gId
68887 2

nodes 20 1 for a perfectly
balanced BST

No node has depth logan

Running time Insert find remove min max



Running a find men man

Proportional to the depth of the deepest
node visited

balanced BSTI
Degenerated case

Linked list0

70
00
i

1 j.tt

e.g
Bea6f7 Max 2days

WE 12pmEM H_


