
Lecture 5a

Part A

General Trees
Terminology, Applications



Linear vs. Non-Linear Structures
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- root
- parent
- children
- ancestors
- descendants
- siblings

General Trees: Terminology (1)
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- subtree

General Trees: Terminology (2) ¥
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- external nodes
- internal nodes

General Trees: Terminology (3)
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- edge
- path
- depth
- height

General Trees: Terminology (4)
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General Trees: Recursive Definition
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- size
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General Trees: Ordered vs. Unordered Trees
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Lecture 5a

Part B

General Trees
Implementing a Generic Tree in Java



Generic, General Tree Nodes
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Tracing: Constructing a Tree
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Tracing: Computing a Node’s Depth
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Tracing: Computing a Tree’s Height
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Part C

Binary Trees
Definition, Terminology, Properties



Binary Trees: Recursive Definition
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BT Terminology: LST vs. RST

Strategy of Recursion on BT:
+ Do something on root
+ Recur on LST
+ Recur on RST
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BT Terminology: Depths, Levels, Max # of Nodes 
Max # of nodes in a tree

with height h :
level ?£ Max#Nodesatlerel ?

①+21+2? .it?-dep+n 1=2?

rh u
=L:( É÷! I 1*2--2=2

'

✓
✓ ✓ -

= 2h-11-1
2 2*2=4--2?

✓ ✓ ✓ ✓
tu ✓ ✓

¥ 4*2=8--23
✗ twitter.tt/vttt

:
- ' ,

. . . . .

" '

h 2h



BT Terminology: Complete vs. Full BTs
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BT Properties: Bounding # of Nodes

For example, say h = 3

Minimum # of nodes Maximum # of nodes
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BT Properties: Bounding Height of Tree

For example, say n = 7

Minimum height Maximum height
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For example, say h = 3

BT Properties: Bounding # of External Nodes

Minimum # of 
External Nodes

Maximum # of 
External Nodes

70

HE

✓
-

root -

one.pk
to 8D ?

h
tree to ih No , =

to
1

edges €¥¥¥ 2h00 . - o
-

V4 ¥4, ( 4+1 nodes
)

8=23 ↳ zhext. nodes



For example, say h = 3

BT Properties: Bounding # of Internal Nodes
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