BINARY TREES



9 9 a .
A l3iuUUNINIA (Binary Trees)

A binary tree is either empty or it consists of a node calle
the root together with two binary trees called the left
subtree and the right subtree of the root.
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Binary Trees

t ypedef struct NodeTag {
| temlype i nfo;
struct NodeTag *plLeft;
struct NodeTag *pRi ght;
} NodeType;
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Traversal of Binary Trees

B LUUNDUAIAY (preorder)
m L UURINAIAY (inorder)
m L UUYAI91AY (postorder)

root

left right

Pre( root )
| n( root )
Post ( root )

root Pre( left ) Pre( right )
In( left ) root In( right )
Post( left ) Post( right ) root
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Traversal of Binary Trees

voi d Preorder( NodeType *pRoot )

{
i f ( pRoot ) {
Visit( pRoot );
Preorder ( pRoot->pLeft );
Preorder( pRoot->pRi ght ); pRoot
}
b ,
}/md | norder ( NodeType *pRoot ) ORoOt->pLeft pRoot->pRigh
i f ( pRoot ) {
| norder ( pRoot ->pLeft );
Visit( pRoot );
| nor der ( pRoot - >pRi ght );
}
}
voi d Postorder( NodeType *pRoot )
{

i f ( pRoot ) {
Post or der ( pRoot - >pLeft );
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Traversal of Binary Trees

Preorder :_GDBACFEJI HNKL

lnorder : ABCDEFGHI J KL M

Postorder : ACBEFDHI L KNJG
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Expression Trees
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Expression Tree & Tree Traversal

lnorder : AxB/ C+ D- E

Preorder : - /| x AB+ CDE

Postorder : ABxCD+ / E -
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t ypedef struct NodeTag {
| temlype i nfo;
struct NodeTag *plLeft;
struct NodeTag *pRi ght;
} NodeType;
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Binary Search Trees
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TreeSearch

NodeType *TreeSearch( NodeType *p, KeyType Target )

{

it (p)
if ( LT( Target, p->info.key ) )

p = TreeSearch( p->pLeft, Target );
else if ( GI( Target, p->info.key ) )
p = TreeSearch( p->pRight, Target );
}

return( p );

}

NodeType *TreeSearch( NodeType *p, KeyType Target )

{
while ( p !'= NULL && NE( Target, p->info.key ) ) {

if ( LT( Target, p->info.key ) )

p = p->pLeft;
el se
p = p->pRight;

}
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Insertion into a Binary Search Tree

NodeType *Insert( NodeType *pRoot, NodeType *pNewNode )

{

I f ( pRoot == NULL ) {
pRoot = pNewNode;
pRoot - >pLeft = pRoot->pRi ght = NULL;

}

else if ( LT( pNewNode->i nfo. key, pRoot->info.key ) )
pRoot - >pLeft = Insert( pRoot->pLeft, pNewNode );

else if ( GI( pNewNode->i nfo. key, pRoot->info.key ) )
pRoot - >pRi ght = I nsert( pRoot->pR ght, pNewNode );

el se
Error( "Duplicate key" );
return( pRoot );

Bo
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Deletion from a Binary Search Tree

Jim

pNode

‘ nsdif *pNode Fuly I




Deletion from a Binary Search Tree
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Deletion from a Binary Search Tree
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Deletion from a Binary Seach Tree
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Deletion from a Binary Search Tree

Ilnorder : ABCDEEFEGHI J KL
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Treesort
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Treesort vs. Quicksort

KIG|H C
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Building a Binary Search Tree

‘12345678910111213'




Building a Binary Search Tree
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Building a Binary Search Tree
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Randomly Built Binary Search Trees

3(n) = $ruaumsnlSeuieumas Tunsdiwudoya

Un) = swoumsnlSeufieunas lunsd linudeya
2/ 2F 24 w-Z =
N="41 UN="=  E=l+2n ¥)=A W=_ EhH2
a0 - ﬁ%lk(n)—e @=@@3
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nU(n-1) = 4(n-1)+U(0) + UQ)+...+U(n-2) nUrY=4r- )0+ +UrH2)

S. Prasitjutrakul 1994



