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Section1 - Tree Terminology

Trees Around Us
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Source: Miller and Ranum (2013), Examples of Trees.
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Source: Miller and Ranum (2013), Examples of Trees.
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Source: Miller and Ranum (2013), Examples of Trees.
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Source: Miller and Ranum (2013), Examples of Trees.
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def walk(folder):
for item in list_items(folder):
if is_file(item): visit(item)

else: walk(item)

walkM@ X7 (recursion) S ALE3tE ZEE bl CIEEZ(0|: 22 EAE HEelth

Adapted from Downey (2021), Walking a Directory.
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Adapted from Miller and Ranum (2013), Vocabulary and Definitions.
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Checkpoint

Trees Around Us
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Section2 -+ Tree Terminology

Tree Vocabulary
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root node

child1 |chﬂd2
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nodel node2
childl | child2 | child3 child1
node3 noded nodeb nodeb
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Source: Miller and Ranum (2013), Vocabulary and Definitions.

DS3600082-140 -

PSS

13/42



RE.HQ LC.XA L E

u.parent
g0 =
E(root) B0 oot glE st =
2o - =(parent) o 2O HIE Q|of| HEE L=
AtAl = E(child) ¢t .. EO| HiZ Of20]| HEE =

u.left u.right
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Source: Miller and Ranum (2013), Vocabulary and Definitions, and Morin (2013), Figure 6.1.
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Z0|(depth)
FEOM ST =ENX[S] HZ Lt FEQ| Z/0|= 00[1, AtAl LLEQ| 2i0|= 22 E2| 10|t 3L

depth(u) = depth(parent(u)) + 1

Source: Morin (2013), Section 6.1, Binary Trees.
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Ho|
=0|(height)
S 20| A ZhE M EHY L EDEK|e] HA L. B 22| =0|= 00|11, E2|9| £0|= REQ| £O|Ct.

height(u) =1+ max  height(Vv)

VE W R4 E

Source: Morin (2013), Section 6.1, Binary Trees.
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Adapted from Morin (2013), Section 6.1, Binary Trees.
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Adapted from Morin (2013), Section 6.1, Binary Trees.
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Adapted from Morin (2013), Figure 6.2(a) and Section 6.1.
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Checkpoint
Tree Vocabulary
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Section3 . Tree Terminology

Binary Trees
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O|ZIE2|(binary tree)
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Adapted from Miller and Ranum (2013), Vocabulary and Definitions.
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Adapted from Morin (2013), Section 6.1.1, Recursive Algorithms.
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Adapted from Morin (2013), Section 6.1, Binary Trees.
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Source: Miller and Ranum (2013), Vocabulary and Definitions.
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Checkpoint

Binary Trees
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Section4 - Tree Terminology

Trees in Python

ZHE|AEQ L E AXE Z2 O|RIEE|

—

i

HodotCt

DS3600082-140 - XEd=x 32/42




B SRR ER|o Y
SHe|lAE

[root, left, right]
L EQF XX

[

key, left_child, right_child

HZe| mee YBlE REQ £ RE E22is X7 FEE 2

Source: Miller and Ranum (2013), Implementation.
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a2 E2IS FY AAES HIPH

Ol E2l= [a, [b, [d, [, (01, [e, [0, 0111, [c, [f, [0, 001, [J112 LIEKA & QCh

Source: Miller and Ranum (2013), List of Lists Representation.
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Source: Miller and Ranum (2013), List of Lists Representation.
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Source: Miller and Ranum (2013), List of Lists Representation.
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CHA| insert_left(root, x)
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Source: Miller and Ranum (2013), List of Lists Representation.

DS3600082-140 - Xt27E 37/42



L EQF HEXR HHHGHH

a

left_child | right_child

>

b

left_child | right_child

/

c

left_child | right_child

d

e

f

left_child \ right_child

left_child | right_child

left_child \ right_child

Source: Miller and Ranum (2013), Nodes and References.
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BinaryTree E2| M| HE

1 class BinaryTree:

2 def __init__(self, root_obj):
3 self.key = root_obj

4 self.left_child = None

5 self.right_child = None

rlo

=
-

key= SX .= =0| 2f0|1, left_child®} right_childE XA L EE 712|7|H XA L E7t §1O™ NoneO|C}. S| L= 27| J21t &0| A
HEE u.left, u.right=2 M=Ch

Source: Miller and Ranum (2013), Nodes and References.
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tree.key FEU

tree.left_child eIZ 2R EBQ RE
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Source: Miller and Ranum (2013), Nodes and References.
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Checkpoint

Trees in Python
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AIE2RE
What Makes a Tree Recursive?

Next Lecture: Tree Traversals
- °| 59| 23|
|5 *ilﬁf 7

- parse tree0f| A 2| &3
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