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(Solving Problems with Graph Analysis)

1. wawinsw (Graph Theory)
2. Tasaaswrayauvuns W (Data Structure-Graph)
3. dusauidviasldluns i (Graph Travelsal)

4, pslmnsvidayaaiaing (deau) drans vl (Social Network Anaysis)
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1.1 Graph What is Graph Theory?
2 Applications

2.1 Computer science Definition: The mathematical theory of the
2 2 Linguistics properties and applications of graphs.

2.3 Physics and chemistry
Used to understand and solve

many of mathematical and
path problems.

24 Social sciences

2.5 Biology
2.6 Mathematics

2.7 Other topics
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Graph Theory

Example: Given adirected graph G as follows

v v VI V2 V3 v4 Vs
viio0 1 0 1t 0
3 v2/. 0 0 1 0 1
v3| 0 0 0 0 1
v4| 0 0 0 0 1
g " v5/0 1 0 0 0
From the chart above, the adjacency matrix for the
directed graph is:
g 3 0 %5 0
B D 3 B 1
b 0 0 o 13
0 0 0 0 1
0O 1t 0 0 0
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Graph Operations

Basic Operations

Graph Union

*
o U | = q\/ N
N

Graph Difference
@) 0 < - /\ N o #, \.y - B
\ = : A Ve ,'l - \ {J \ ,“’ —
Graph Disjoint Union \ 2/ \ /5N /
\ i
' 74 Y &
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Fields of Study

S
’ - i ' : :. - M

The cells of a GSM St AT A% Mathematical
mobile phone network P AN ‘ A\ problem

X ; Other examples:

YR « Electrical eng.

ps « Biochemistry
Music « Computer science
* Physics
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Graph Operations

Breadth-First Search (BFS): algorithm used
to search in graphs.

Depth-First Search (DFS): algorithm used to
search in graphs.

OO,

OO0

O,

[images-content-Wroclaw University of Technology 2019]



Graph Operations DFS Vs. BFS

Depth-first search Breadth-first search
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Social Network Analysis (SNA)

ASNAAG 4 éitstak@ BYAR & ATtiad Aé 6 aé 0 aRM-UURX ARy EB E

Asocial networf& éagnrO\NUA aebypT AN AGY U el 86D allaceneytrix
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Pages List] | Pages List2
pl p2
pl p3
uv — »
0 otherwise p3 pa
A relational table of page-links network A sociogram of page-links network
pl p2 p3 pd ‘
p1| - | 1| 1] 0
p2 1] -[1]0 plHp2|p3
p3l 1] 1] -]1 p2 H pP3
pal 0| 0] 1] - p3 H pa
p4

An adjacency matrix of page-links network

An adjacency list of page-links network



Graph terminology & structural properties

Pages Listl | Pages List2
pl p2
pi p3
p2 p3
p3 p4

edge/archA relation

vertex

A relational table of page-links network

A sociogram of page-links network

4 edges
4 vertices: pl, p2, p3, p4

Let graph G = (V, E) be page-links graph, where V(G) is the set of page

vertices and E(G) is a set of page-links (ties or edges)
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1 Definitions
1.1 Graph

o Graph Applications in Computer Science
2 Applications

P e
Computer s

2.2 Linguistics

Networks: Graph theory can be used in computer
networks, for security purpose or to schematize
network topologies, for example.

2.3 Physics and chemistry
2.4 Social sciences

2.5 Biology

RbE Mathematics
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Graph Applications in Computer Science

Workflow: It’s sequence of processes through
which a piece of work passes from initiation to
completion. Can be also represented as directed

graph.
.p P& [ﬂAvanIableHg‘ ~  Update Invoice DB A Qo
LaunchStep Check Ayailability = Generate Invoits._ g ")Termmate
A
[2] Booking closed g
Send Invoice
h 4
Terminate
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Graph Applications in Computer Science

Webpage: can be represented by a direct graph.
The vertices are the web pages available at the
website and a directed edge from page A to page B
exists if and only if A contains a link to B.

Facebook is based in
graph theory
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Graph Applications in Computer Science

Google Maps:
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Graph Applications in Computer Science

Neural Networks: A series of algorithms that

attempt to identify underlying relationships in a set
of data by using a process that mimics the way

the human brain operates.

Neural Network

Input

weighted
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The netwaork graph formed by =
Wikipedia editors (edges) contributing
to different Wikipedia language
versions (vertices) during one month in
summer 201321

KnowledgeArticle
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Graph Applications in Biology

prey
proteins
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