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assuming we know the key

Complexity required to find an element in hash table

i to delete I
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Treeandtheirtaversal

Algorithmgraphsetofvesti.es
and edges
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special type of graph
that has no cycle
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first part
graphs in later
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levelo

B C child of A

level1
D E A ancestor

B C siblings
level 2

leaf no children
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height of the

tree

maximum
level of any

node

in the tree

B
a node is either leaf or it can have

at most 2 children

the above example is not a binary tree

Binarytree Interfaces

Insert key fe
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address of root of left subtree Delete key
Turent
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data A

Binary I PIE PIE
trees

Tht 0 00
linked list

1 pA

implementation is similar

but linked list needs

to be traversed linearly













































include cstdio.us

include cstdlib.us

struct node

int item
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child withvalue
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12andattf.int

main

struct node root createNode I

insert Left root 12

insertright













































this course
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binary tree
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completeffy.tt
mtand mode will have exactly

two children and all the leaves are at the same level
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level o

level 1

level 2
no ofnodes 21

height of the tree h
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We need similar relation for any binary tree
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IE For a binary tree
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ConstructionBy By induction on of nodes
Induction

n 1 Contradiction

of leaves 1

of internal nodes 0

Assume th is true for n k

Need to show eq holds for n kt 1 this proofmethod

is wrong It
Caseli Suppose new node at leaf does not generalise

our result









K 1

kint nodes

I

6



th for a binary tree with a nodes

of leaves

of leaves nodes n

fadd
leaves nodes

previous result

Tetra pre ordered traversal papero
Research

way to visit all modes of a INtree in a specified order

root leftsubtree right subtree



Preorder Example

Tsh
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implementation
recursive

non recursive later



preorder v

if v NULL then return

else

visit v print unkey
preorder v left

preorder v right

Generalized

Drive
Postordertraversal

command in linux to get
1bn

8666no of foldes

leftsubtree rightsubtree not
Ét to



Postorder
Example

Traversal

tab



Implementation

postorder v

if v NULL return

else

postorder v left

postorder v right

visit v


