
Red - Black Trees

- Properties

- The normal binary search tree property still hold

- Every node is either red or black

- Every leaf is black ( the NIL child pointer)
- If a node is red

,
then both its children are black

- for each node
,
all simple paths from the node to

descendant leaves contain the same number of black holes



- Since NIL leaves are considered black
,
a special Sentinel

value T.mil is used in place of NIL in the algorithms
, giving

leaves a black color attribute

- No changer need to be made to BST query operations
,
except

we look fr T.mil instead of NIL

- Red - black trees keep the tree approximately balanced when inserting and

deleting
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- Adjust work

to the tree

structure happen

through rotnkvns
04)





- Inserting

- The new node is colored red and put in place us.y

BST insertion

- A fixnp function is called while adjusts things as

necessary



RB - Insert - fix up (T , z)

- Restores the RBT properties after inserting z into T

- Possible violations

- The root is red

- Z 's paint it red



- If z's paint it red

- If Z 's uncle is red

- Color Z's parent and Z 's uncle black

- Move the Z park to Z 's grandparent

and repeat the fix up process w/ the new Z



- If z 's uncle is black

- If z 't parent is a left child

and Z is a right child , perform a

left ntnkin to make z a left child
.

If Z 's parent is a right child and Z

is a
left child

,
nhk left

- Color Z 's parents black
,
color Z 's grandparents

red
,

and perform a right rotation on z 's

grandparent
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