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Amortized Time Example : Dynamic
 Array .

Amortized Time : Average
cost for a

sequence of operations .

Example : vector insert
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Balanced Search Trees
: Comparison

AVL Tree Red - BlackTree Splay Tree

Search Ollogn ) Ollogn ) Ollogn )
't

10cm

Insert ollogn ) ollogh )
Ollognlttlocn

)

Delete oclogn ) Ollogn ) Ollogntttloln )

Heights of children Redl Black
Extra Space None

2 integers I bit

Strictly Balanced Weakly Balanced

Notes
Faster Search Faster Insertion , removal

No Balance Guarantee



Rotations : Tri node
Restructuring

Need to rotate x. Y , Z .
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Ex : Rotate 78 . 50.62 .
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AVL Tree

Insertion : After inserting

Psgoupfromp
towards the root

,
and triodes are

the first node a with unbalanced children .
its higher children b.  and b 's higher children c .

Ex . Insert 2,18 .
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Red - Black Tree

Bottom -

up
Insertion : Insert a as child of red parent b whose sibling is

sand
parent  c .

① Ifs is black hull , tri nodes are a , b and a . Color the new parent black and children red .

② Ifs
is red

,
color b , s black and cred , then deal with c .

Ex . Insert 15 .
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Red - Black Tree

Top - down Insertion :
while going

down , whenever seen odea with two red children ,

recolorthemblack , a red , then trinodes are a , its parent
b

,

and b 's parent c .

Finally ,

color
the new parent black and children red

.
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Ex . Insert 15 .
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PAZ Preview
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First sub question :

Diary
eter of the graph ?

Maximum of shortest distance between all pairs of nodes
.


