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Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn
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V= {v1, v2, v3, v4}

E = {e1, e2, e3, e4, e5, e6, e7}

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

e1= v1 v2, e2 =v1v2, 

e3 =v1v4, e4 =v2v3, 

e5 = v2v3, e6 = v2v4, 

e7 = v3v4
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V= {O, A, B, AB}

E ={e1,e2, e3, e4, e5, 

e6, e7, e8, e9}
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Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

ņ֗nh nghǫa Ľ֟ th֗

ņ֗nhnghǫa1.ņ t֟h֗vôhҼ֧ngG = (V, E)g֟m:

i) V làtԀph֯pkhácr֣ngmàcácphӺntcֳֹanóg֙i
làĽΞnh(vertex)cֳaG.
ii) E là ĽatԀph֯pg֟mcáccԊpkhôngsԂpthtֵֽ
cֳahai Ľ֕nh. M֣iphӺntcֳֹaE ĽҼ֯cg֙ilà m֥t
cͧnh(edge)cֳaG. Ký hi֓uuv.
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ÅTanóicӴnhuvn֝iuv֧iv, cӴnhuvkΖv֧iu,v.

ÅNԒuuvÍE thì ta nóiĽ֕nhukΖĽ֕nhv.

ÅHai cӴnhn֝icùng m֥tcԊpĽ֕nhg֙ilà hai

cͧnhsongsong.

ÅCӴnhuu có haiĽӺumút trùngnhaug֙ilà m֥t

khuyên.

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

Chú ý

7 8
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Åņ֗nhnghǫa2.ņ t֟h֗vôhҼ֧ngkhôngcócӴnh

songsongvà khôngcó khuyêng֙ilà Ḽ̌nĽΩ

thΠvôh̯αng.

Åņ֗nhnghǫa3. ņ t֟h֗vô hҼ֧ngcho phépcó

cӴnhsongsongnhҼngkhôngcó khuyêng֙ilà

ĽaĽΩthΠvôhҼ֧ng.

Åņ֗nhnghǫa4. ņ t֟h֗vô hҼ֧ngcho phépcó

cӴnhsongsongvà có khuyêng֙ilàgiĽͩΩthΠ
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Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn
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Nhֻng kh§i ni֓mv¨ t²nh chӸtcҺ bӶn

San Francisco

Denver

Los Angeles

New York

Chicago

Washington

Detroit

Simple Graph

Definition . A simple graphG = (V, E) consists of V, a 
nonempty set of vertices, and E, a set of unordered pairs 
of distinct elements of V called edges.  
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San Francisco

Denver

Los Angeles

New York

Chicago

Washington

Detroit

There can be multiple telephone lines between 

two computers in the network.

Multigraph -A Non-Simple Graph

ÂIn a multigraph G = (V, E)two or more edges may 

connect the same pair of vertices.  
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Multiple Edges
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Two edges are called multiple or parallel edges

if they connect the same two distinct vertices.
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Pseudograph- A Non-Simple Graph
There can be telephone lines in the network from a computer 

to itself (for diagnostic use).
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ÂIn a pseudographG = (V, E)two or more edges may 
connect the same pair of vertices, and in addition, an 
edge may connect a vertex to itself. 
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Loops

An edge is called a loop if it connects a vertex to itself.

San Francisco

Denver
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New York

Chicago

Washington

Detroit
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pseudographs

simple graphs
multigraphs

Undirected Graphs
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ņ֗nh nghǫa 5

17

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

ņaĽΩthΠcóh̯αng G =(V,E)g֟m:

i) V là tԀph֯pkhácr֣ngmàcácphӺntcֳֹanóg֙i

làĽ֕nhcֳaG.

ii)E là ĽatԀph֯pg֟mcáccԊpcósԂpthtֵcֳֽahai

Ľ֕nh. M֣iphӺnt cֳֹaE ĽҼ֯cg֙ilà m֥t

cung(cӴnh)cֳaG. Ký hi֓uuv.

Tanói cunguvĽitρuĽΔnv, cunguvkΖvαiu,v
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b

c

a

d

a
b

cd

ÅNԒuuv làm֥tcungthì ta nói:

ïņ֕nhu vàvkΖnhau.

ïņ֕nhu g֙ilà Ľ֕nhĽͭu(gΧc), Ľ֕nhv là Ľ֕nhcuΧi

(ngΣn)cֳacunguv.ņ֕nhv làĽ֕nhsaucֳaĽ֕nhu.

ÅHai cungcó cùngg֝cvà ng֙ng֙ilà cungsong

song.

ÅCung có ĽiԜmg֝cvà ng֙ntrùng nhau g֙ilà

khuyên.
19

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

Chú ý

20
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ŉ֗nh nghƧa6:ŉaĿ֟ th c֗ó hҼn֧g không ch aֵ

cáccӴnh song song g i֙ làĿΩthΠcóh̯αng

21 22

Â In a directed graphG = (V, E ) the edges are 

ordered pairs of (not necessarily distinct) vertices.  

A Directed Graph

San Francisco

Denver

Los Angeles

New York

Chicago

Washington

Detroit

Some telephone lines in the network may operate 

in only one direction .
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A Directed Graph

The telephone lines in the network that operate 

in two directions are represented 

by pairs of edges in opposite directions.
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Â In a directed multigraph G = (V, E ) the edges are 
ordered pairs of (not necessarily distinct) vertices, 

and in addition there may be multiple edges.  

A Directed Multigraph

San Francisco

Denver

Los Angeles

New York
Chicago

Washington

Detroit

There may be several one-way lines in the 

same direction from one computer 

to another in the network.  
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TYPE                               EDGES         MULTIPLE EDGES      LOOPS      

ALLOWED?                 ALLOWED?

Simple graph Undirected NO                                 NO

Multigraph Undirected YES                                NO

Pseudograph Undirected YES                                YES

Directed graph               Directed                NO                                YES

Directed multigraph      Directed                YES                               YES

Types of Graphs

TasdֱֹngmatrԀnkԚ.

ChoG = (V,E)v֧iV={ 1,2,é,n}.

MatrͻnkΖcֳaG là matrԀnA = (aij)n xácĽ֗nhnhҼsau:

aij =sc֝Ӵnh(s֝cung)ĽitĽַ֕nhi ĽԒnĽ֕nhj
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Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

BiԜu di֑n ma trԀn cֳa Ľ֟ th֗:
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c
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b

d

0 1 1 0

1 0 1 1

1 1 0 1

0 1 1 0
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T³m ma trԀn kԚ

28

a b

dc

f

e
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ê ú

0 2 1 0 0 0

2 0 1 0 1 1

1 1 0 0 0 1

0 0 0 0 0 0

0 1 0 0 1 0

0 1 1 0 0 0

a b c d e f

a

b

c

d

e

f

T³m ma trԀn kԚ
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ÅChoĽ t֟h֗vô hҼ֧ngG = (V,E).BͻccֳaĽ֕nh
v, ký hi֓udeg(v), là s c֝ӴnhkԚv֧iv , trong
Ľ·m֥tkhuyêntӴim֥tĽ֕nhĽҼ֯cĽԒmhai lӺn
chobԀccֳaĽ֕nhӸy.
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Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

BԀc cֳa Ľ֕nh

30

c

a

b

d

BԀc Ľ֕nh a: deg(a) = 2

BԀc Ľ֕nh b: deg(b) = 5

BԀc Ľ֕nh c: deg(c) = 3

BԀc Ľ֕nh d: deg(d) = 2

31

a b

dc

f

e

BԀc cֳa c§c Ľ֕nh?

1) deg-(v):= s c֝ung có Ľ֕nhcu֝ilà v, g֙ilà bͻc

vàocֳav.

2) deg+(v):= s c֝ungcóĽ֕nhĽӺulà v, g֙ilàbͻcra

cֳav

3) deg(v):= deg- (v) + deg+(v)

Çņ֕nhbԀc0 g֙ilàĽΞnhcôlͻp. ņ֕nhbԀc1 g֙ilà

ĽΞnhtreo
32

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

Cho Ľ֟ th֗ c· hҼ֧ng G = (V, E), vÍV
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a b

dc

f

e

BԀc Ľ֕nh a: 

BԀc Ľ֕nh b: 

BԀc Ľ֕nh c: 

BԀc Ľ֕nh d: 

BԀc Ľ֕nh e: 

BԀc Ľ֕nh f: 

deg-(a)= 1 ; deg+(a)=1

deg-(b)= 1 ; deg+(b)=3

deg-(c)= 1 ; deg+(c)=2

deg-(d)= 0 ; deg+(d)=0

deg-(e)= 1 ; deg+(e)=0

deg-(f)= 2 ; deg+(f)=0

Cho Ľ֟ th֗ G = (V,E), m l¨ s֝ cӴnh (cung)

2 deg( )
v V

m v
Í

=ä

35

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

ņ֗nh l²

1)

2) NԒu G c· hҼ֧ng th³:

deg ( ) deg ( )- += =ä ä
Í Í

m v v
v V v V

3) S֝ Ľ֕nh bԀc lԎ cֳa Ľ֟ th֗ l¨ s֝ chԈn

ņ֗nhnghǫa

ChohaiĽҺnĽ t֟h֗G = (V,E) vàGô=(Vô,Eô).

TanóirԄngG ĽΆngcͫuGô,ký hi֓uG@Gô,nԒut֟n

tӴisongánhf :VŸ Vôsaocho:

uv làcӴnhcֳaGÚ f(u)f(v) làcӴnhcֳaGô

36

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

ņԆng cӸu
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Chú ý
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Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

ÇNԒuG và Gôlà các ĽҺnĽ t֟h֗vô hҼ֧ngĽԆngcӸu

qua ánh xӴf thì chúng có:

üCùng s Ľ֝֕nh

üCùng s c֝Ӵnh

üCùng s Ľ֝֕nhv֧ibԀccho sԈn(vd: s Ľ֝֕nhbԀc2

cֳaG và GôbԄngnhau)

üdeg v = deg f(v)

38

Graph Isomorphism

Note.Isomporphicsimple graphs must have the same 

invariants:

VThe number of vertices

VThe number of edges 

VThe degrees of the vertices

a

b

c

de

a

b

c

d
e

deg(e) = 1
No vertex of deg 1

Non-isomorphic graphs 39

Isomorphism Example

a

b

cd

e
f

1

2

3

6
54

40
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Non-Isomorphic Example

a
b

4

d

e

1

2

3
c

5

41 42

Are These Isomorphic?

a
b

c

d

e

* Same # of

vertices

* Same # of

edges

* Different

# of verts of

degree 2! 

(1 vs 3)

ChohaiĽ t֟h֗G = (V,E) vàGô=(Vô,Eô)

(cùngvôhҼ֧nghoԊccùngcóhҼ֧ng).

ÁGôĽҼ֯cg֙ilà ĽΩthΠconcֳaG, ký hi֓uGô¢G

nԒuVô ÌV vàEôÌE

ÁNԒuVô = V vàEôÌE thìGôĽҼ֯cg֙ilàĽΩthΠ

conkhungcֳaG.
43

Nhֻng kh§i ni֓m v¨ t²nh chӸt cҺ bӶn

ņ֟ th֗ con

NHֺNG KHĆI NI֒M Vê TÍNH CHӷT Cҹ BӵN

44

G

Subgraphs

H


