Clgfi;ﬁ?ﬁiﬂ?f Definition of Tree.
" = m-ary trees.
SSEBifary search tree?
Victor Moudgil = s Operations of binary tree’s?
= Traversal.
= Min, Max

3/29/05 — Insertion, Deletion

— Successor, Predecessor
e Variations of Binary Trees
e References

]
e Trees — Connected with noisimple,circuts.
BLEgraph since e,b,a,d,e is a simplecireuit
HeBENgraph since it is not connected

=Plrported to be a the first model in AL
BN Computer File Systems.
SiDecision trees.
¢ Taxonomy.

—
wpiediree: A rooted tree is one Where one vertexshas e
ied as'the reot,and alllotheredgesiare directed™

SWeyAOM It
SYANOuted tree IS calledra m-ary tree in the
easewhere every internal vertex has no

Hiere than /7 children.

BIe tree is referred to as a full m-ary tree
nithe event every internal vertex has
exactly m children.

o A m-ary tree where m = 2 the tree is
referred to as a Binary Tree.

a root at node ‘a’
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ghi
INext digit is 7; Since 7 is larger
an'5 and less than 9 it is placed
“ o the left of 9.

4) The next digithis 2; it is placed

on the left branch to 5
it is 12 so placed to
ight of 9

6) Next is 1 so placed to the left
of branch 2

7) 8 is placed to the right of 7 G

iFas a key field and possibly satellite data
(E&x.max val)
SiEachinode contains fields for:
— Left
—Right
— Pointer to Parent

— If data for a particular field is missing than field
contains the value NIL.

-Essentially a Linked List. Here it takes on the e
properties of a linked list.

-Need to keep tree balanced to maintain the

properties of a Binary tree.

Pre order traversal:

In Pre-order the contents of the root
SIVinimum, Maximum node are printed first, followed by left
o Predecessor, Successor - subtree and finally the right subtree.

> 5,2,1,9,7,8,12
® Insert, delete

1In order traversal: Post order traversal:

e Jiree Traversal In-order the lowest value are Post-order the contents of the left
® Pre-order printed first, and then increasing in subtree are printed first, followed
o In-order value as it traverses the tree . by right subtree and finally the
1,2,5,7,8,9,12 root node. 1,2,8,7,12,9,5
e Post-order

It takes O(n) time to walk an n-node binary tree. After the initial call
each node is called recursively twice for each node once for the left and
once for the right.




pointer to a node with key k or
returns a NIL if the key does
not exist.

— To search for the Key(8) you
would take the path
5->9->7->8.

-Running time is O(h)

®'llet x be a node in a binary search tree.
If'y'is a node in the left subtree of x, then key[y] < key[x].
If'y'is a node in the right subtree of x, then key[x] < key[y].

M@ Deleting node with no chid nodes:

P S
- @ .

Deleting node with one child node
s”umy splice out the node.

{ Deleting node with two child node:

Step 1: Identify and splice out z's successor
Step 2: Replace 7's Key with y's key and satellte

Figure 124 Debeting a s £ from a binary search sree. Which node is actually reme
o how many chikdren z e is shoram lightly shaded. (n) IF = bas na
romave it (B IF 2 has only eve child, we

smcceasor y, which has 2 meos one child,

watellite data

ichild pointers from the root
Suntil'a NIL is encountered.

Maximum.

— Found by following the Right
child pointers from the root
until'a NIL is encountered.

® Running time is O(h)

Ilocate the nil value
= for'the insertion.
¢ Place the input item
here.
e Running time is O(h,

iiftherraht subtree of node X
iSoheEmpty, then the
GES50r Of X is the leftmost

y 15/ is node with key 17.

= Similarly, If X has two children, its
predecessor is the maximum value in
its left subtree. (its successor the
minimum value in its right subtree)

Running time for both -
successor and predecessor is
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Ons en.Binary Tnees.

Jirees can implement_operatipns such'as
Earch), Priedecessor, Successors, Min, Max,
Isent; Delete int O(h) Time.

=Fne for small trees.

= Opice the height is large they perform as good as
Linked. /ist.

o AVL
e Red-Black

lIfnode has a one extra bit for storage. The bit
identifies if the node is either or BLACK. The
tree is balanced to ensure a O(/og(n)) for
operations such as search, predecessor,
successors, insert, delete.

The End.

Q&A.




