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Chapter 4: Binary Trees
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Chapter 5: More List Algorithms
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Chapter 6: Graph Algorithms
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Chapter 7: Random Access Lists
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Chapter 8: Queues
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Chapter 9: Streams, Laziness, and Algorithms
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Chapter 11: Red-Black Trees

12

insert into a BST >

15

18

Height of
nodebis2
.
f b \
descendents o ]

OF .............. e d e
o L
S . |
h | , : l

-‘ .

AN

ancestors

..... e OF

node o




A height balanced

Tree

12

17

-\

95

25

Dotted edges

indicate
changed
edges

Left Rotate

Right Rotate

Unbdlanced Tree

~

12

12

17

19

95
19 \
. 25
p
17
95




NIL

18




child

gChild

ggChild1

ggChild2

ggChild1

A new node is
always colored

RED

Leaves are
always black

ggChild2

gChild

child




ggChild1

ggChild2]

gChild

ggChildL

child

gChild

gaChild2

ggChildl

This node is
just copied,
only the color
is changed to
black

=

gParent.copy(color = Red,

ggChildl

ggChild2

left = parent.copy(color = Black),

ggChild2

right = ggParent.copy(color = Black, left =
gChild, right = child))

gChild

child

gChild

A

got a new
parent

ggChildl

ggChild2

child

No change

in relationship

child

gChild

ggChild1

ggChild2




child

gChild

gChild child 9gChildL gyChild2
ggChildl ggChild2
52
I
l
I
26 : 104
T T
v/ | \ | f | \'
13 | l 100 l 208
| 31 | |
T I 1
\ | - B ‘ |
\ | I \ |
\ I | l \ | [
| Y 4 Y A | Y Y
13 26 31 52 100 104 208




ggChildl

child

5

ggChild2

ggChildL

ggChild2

gChild




Chapter 12: Binomial Heaps
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