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Color profile: Disabled

Defs & Terms

k . = Graph vertex, edge
16 key-terms ='Adjacent vertex
O > Vertex degree’

V={vu(l<i<n)}
©) E={(u,v)|lu,v eV}

[ ®
e* edge\(j/o G=(V,FE)
@) :

(O

Ext_ercise ] @ o
nition to describe vertex | D ®)
adjacency. Q
© (B
(d) (e)
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Graphs: The Basics

CI pfl D bId

Edge Properties

=’ Undirected graph
> Digraph’ .
Ii>8C0mplete, Dense/sparse

E i ° °
Sy s 0o 0 Bl g @ direction
(e) using the defini-

tions.

p % Undirected graph

A w,v) € B, (u,v) = (v, u)

% Directed graph: def, example

Quiz

wnas e ancins ) NULIMbDer of edges (undirected)

of any algorithm that
traverses all edges of
undirected graph?
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Color profile: Disabled

More Defs

11
-:]>0Path, cycle/loop
E:]>3Path length'
> Weighted graph

GGG esse Graphs: The Basics

Exercise

Specify the highlighted
paths. Identify simple paths
giving a reason if not? What'’s

v

& C' | :

the length in each case? e e e

Quiz e @
Is a Hamiltonian circuit a G @

simple path? Why? G

weight (cost)

IOO/Q’D 83 64

78 27

: (@O
45 77 45

© 2022 Dr. Muhammad Al-Hashimi KAU e CPCS-223 3




cs223fig12.cdr
Wednesday, February 23, 2022 4:48:29 PM
Color profile: Disabled

Composite Default screen

Exercise
How many connected
components?

Exercise

List as many cycles as
you can. How many are
unique cycles? (Minimal?
or perhaps some distinct
edges? Look it up.)

© 2022 Dr. Muhammad Al-Hashimi

- L

(@)

Graphs: The Basics

Main Properties

(b)

14
> Connected graph .
> Connected component
16 .
> Acyclic graph

Uy
s

Directed acyclic graph (DAG)
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Color profile: Disabled

Composite Default s

> Interesting graph problems

% 2 Find unreachable vertices

% Find an articulation point

Find all articulation

e 2 Find a shortest path

each vert in turn.

< A brute force approach
Check all vertices and all/most edges
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Composite Default screen

> Traversal tree

| e Ny -
Kate Daubney, katedaubney.com

e EXplore vertices and edges

explore the most recently
()—(b &—®
(@ (&)
o] @
d)—(e)—¢

1 2 (b) (©

: (@)

discovered paths leading to
unseen verts.

d

@ Convention
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Color profile: Disabled

Composite Default screen

Exercise

Draw the traversal tree and
show unused edges (dotted),
observe its properties.

Seems natural to backtrack,
if needed, along last explored
edge to ensure visiting a most
recently discovered new path
via last seen vert.

© 2022 Dr. Muhammad Al-Hashimi

Graph Traversals

Depth First Search

o> Tree edge
=~ Back edge
o> Dead-end vertex

ioaget

(a)

Exercise

Perform a DFS to determine
the number of cycles, com-
pare to previous answer.
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