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, ‘ NOI DUNG

Pai cwong vé do thi

Cay

Cac bai toan duong di

Po thi phang va bai toan t6 mau dé thi
Mang va bai toan luéng trén mang, bai
toan cap ghép

Al o i
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”LI IEU THAM KHAO

1. Gido trinh Ly Thuyét Bo Thi - Duong Anh B,
Tran Dan Thuw

2. Toan roi rac — Nguyén T6 Thanh, Nguyén Dirc
Nghia

3.
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" PINH NGHIA

+ M6t a6 thi cé hwédng G=(X,
U) dwoc dinh nghia béi:

¢« Tap hop X = J duoc goi la tap

cac dinh cua dod thi:

+ Tap hop U la tap cac canh cua
do thi;

¢+ Méi canh ueU duwoc lién két e

v&i mot cap dinh (i, j) e X?.

GV: Duong Anh buc
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’ DINH NGHIA

+ M6t d@o thi v hwéng G=(X,
E) dwoc dinh nghia bai:

¢« Tap hop X = J duoc goi la tap

. yanuns €2
cac dinh cua do thi; e- . e,
1
+ Tap hop E la tdp cac canh cua
dé\) th|, ea 84
¢+ M6i canh ecE duoc lién két (B €5

véi mét cap dinh {i, j}eX?
khong phan biét thir tw

GV: Duong Anh buc
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’ PO THI HO’U HAN

+ D6 thi c6 tap dinh va tap canh hiru han dwoc
goi 1a DO THI H(PU HAN

+Hoc phan nay chi lam viéc cac O TH| HO'U
HAN, tuy nhién dé& ngan gon chung ta chi ding
thuat ngie DO THI va hidu ngam do 1a dd thi
hiru han.

GV: Ducong Anh Buc https://fb.com/tailieudientucntt
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’ PINH KE

+ Trén do thi c6 huwdng, xét canh u dwoc lién két
v&i cap dinh (i, j):

O——0

+ Canh u ke véi dinh i va dinh j (hay dinh i va dinh j ke
v&i canh u); co thé viét tat u=(, j). Canh u di ra khoi
dinh i va di vao dinh |

+ Dinh j dwoc goi 1a dinh ké cla dinh |

GV: Duong Anh buc
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’ f PINH KE

+ Trén do thi vd huwdng, xét canh e dwoc lién két
v&i cap dinh (i, j):
O——

+ Canh e ke vo¢i dinh i va dinh j (hay dinh i va dinh j ke
v&i canh e); c6 thé viét tat e=(i, j).

+ Binh i va dinh j dwoc goi 1a 2 dinh ké nhau (hay dinh i
ké v&i dinh | va nguoc lai, dinh j ké véi dinh i)

GV: Duong Anh buc
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,l MOT SO KHAI NIEM

+ Canh song song
+ Khuyén

+Dinh treo
+Dinh cb6 lap

GV: Duong Anh buc
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’ f ‘ CAC DANG PO THI

+ Do thi RONG: tap canh la tap
rong

+ Do thi BPON: khong co khuyén (A
va canh song song
+Do6 thi BU: dod thi vo huong,
don, gilra hai dinh bat ky déu co
dung mot canh.
+ Db thj du N dinh ky hiéu 1a K.
+ K, €6 N(N-1)/2 canh.

GV: Duong Anh buc
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g " CAC DANG DO THI

+D06 thi LUONG PHAN: d6 thi
G=(X, E) dwoc gol la do thi
lwong phan néu tap X duoc
chia thanh hai tap X, va X, thoa:
+ X, va X, phan hoach X;
+ Canh chi ndi gitra X, va X..
+D06 thi LUONG PHAN DPU: la d6
thi lwdng phan don, vO hwdng
théa véi V(i, ))/ieX,; va jeX, co
dung mét canh i va j.
o | X, ]=Nva [X,]=M, ky higu Ky, .

GV: Duong Anh buc
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’ BAC CUA DINH
+ Xét dd thi vé hwéng G

+ Bac cua dinh x trong do thi
G la sb cac canh ké vai dinh
X, moi khuyén dwoec tinh hai
An, ky hiéu 1a dG(x) (hay
d(x) néu dang xét mot do thi
nao do).

GV: Duong Anh buc
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, BAC CUA PO THI

+ Xét dd thi c6 hwéng G

+ Nira bac ngoai ctia dinh x 1a s
cac canh di ra khoi dinh x, ky
hiéu d*(x).

+ Nira bac trong cua dinh x 1a s
cac canh di vao dinh x, ky hiéu
d-(x).

+ Bac cua dinh x: d(x)=d*(x)+d(x)

GV: Duong Anh buc
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'BAC CUA DINH

+Dinh TREO la dinh c6 bac

bang 1. A
+Dinh CO LAP la dinh c6 bac

bang 0.

GV: Duong Anh buc
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leE“N HE BAC - SO CANH

+Dinh ly:
+ Xét do thi c6 hwong G=(X, U). Ta co:
PIFRE SR IR ST 2 4% = 2|u]

+ Xét do thj vd hwdng G=(X, E). Ta co:
2 €= 2|E|

+Hé qua: so lwong céac dinh co bac 1& trong mot
do thi la mét s6 chan.

GV: Duong Anh buc
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B‘ DANG CAU bO TH|

Hai do thi v hudng G, =(Xq,
E,) va G,=(X,, E,) dugc goi la
dang cau voi nhau néu ton tai
hai song anh y va 6 thda man
diéu kién:
sy X; > X,vad E; > E,)
¢ Néu canh e € E, ké voi cap
dinh {x, y} c X, trong G, thi
canh &(e) sé ké v&i cap dinh

{y(x), w(y)} trong G, (sw
twong rng canh).

GV: Duong Anh buc
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g‘ DANG CAU PO THI

Hai d6 thi c6 huwdng G,=(X,
U,) va G,=(X,, U,) dwgc goi la
dang cau v&i nhau néu ton tai
hai song anh y va ¢ thoa man
diéu kién:
sy X, > X,vas U - U,
¢ Néu canh u € U, lién két voi
cap dinh (x, y) € X, trong G, thi
canh 6(u) sé lien két voi cap

dinh (y(x), w(y)) trong G, (sw
twong wrng canh).

GV: Duong Anh buc
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’ PO THI CON

Xét hai do thi G=(X, U) va G,=(X,, U,). G, duoc
goi la dé thj con cua G va ky hiéu G, < G néu:

e X;cX;U;cU
¢ VYu=(i,j) e Ucla G, néuu e U, thii,j e X,

GV: Duong Anh buc
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_Bé THI BO PHAN

Do thi con G;=(X;, U,) clia do thj G=(X, U) duoc
goi la do thi bé phan cua G néu X=X1.

1 u. 2
o —0
u, Uy
G G,
o ' 9
3 4

GV: Duong Anh buc
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mm CON SINH BO'I TAP DINH

+ Cho d6 thi G=(X, U) va A c X. B6 thi con sinh
bdi tap dinh A, ky hiéu <A> (A, V), trong do:
¢ ()tapcanh Vc U

¢ (i) Goi u=(i, j) € U la mdt canh cia G, néu i, j € A thi
ueV

GV: Duong Anh buc
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!A“Y CHUYEN, CHU TRINH

+ M6t day chuyén trong G=(X, U) la mdt do thi con
C=(V, E) cua G voi:
¢V = {X{, Xy, oouy Xy}
¢ E ={uy, Uy, ..., Uy} VOI UI=XX, Up=XoXs, -y Uy =Xy,
Xy l1eén két xxi,, khong phan biét thu tw.
+Khi do, x, va x,, dwoc ndi v&i nhau bang day
chuyén C. x, la dinh dau va x,, la dinh cudi cua
C.
+ S6 canh cua C duoc goi 1a dé dai cia C.
+ Khi cac canh hoan toan xac dinh béi cap dinh
ké, day chuyén c6 thé viét gon (X,, X, ..., Xy)

GV: Duong Anh buc

ongThanCong.com https://fb.com/tailieudientucntt
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mCHUYEN, CHU TRINH

+ Day chuyén SO CAP: day chuyén khdng co6 dinh
lap lal.

+ CHU TRINH: 1a mdt day chuyén c6 dinh dau va
dinh cudi tring nhau.

GV: Duong Anh buc
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, DUONG bIl, MACH

+ Mot BPUONG Bl trong G=(X, U) Ia mdt do thi con
P=(V, E) cua G véi:
¢V = {X{, Xy, oouy Xy}
¢ E ={uy, Uy, ..., Uy} VOI UI=XX, Up=XoXs, -y Uy =Xy,
Xy llén két xx,., theo dung thu tw.
+Khi d6, c6 duong di P ndi tir x, dén xy. x, la dinh
dau va x,, la dinh cudi cua P.
+ S0 canh cta P dwoc goi la do dai cta P.
+Khi cac canh hoar) to,én xac dinh béi cap dinh
ké, dwong di co thé viét gon (X4, X5, ..., Xy)

GV: Duong Anh buc 25
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g | DUONG Bl, MACH

+Duwdng di SO CAP: dwdng di khdng co dinh 1ap lai.
+MACH: 1a mét dwdng di c6 dinh dau trung véi dinh
CuOi
+V&i do thi vo hwéng:
+ Day chuyén = dwdng di, chu trinh = mach.
+ Do dé, thuat nglr dwdng di cling dwoc dung cho do thi
vO hwdng.
+Mach trong dd thi c6 hwéng con dwoc goi la “chu
trinh co0 hwdong”. Bwong di trong db thi co huwéng
ciing duwoc goi la “dwdng di cO hwdng” dé nhan
manh.

GV: Duong Anh buc
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, , ‘THANH PHAN LIEN THONG

+ Cho do thi G=(X, U). Ta dinh nghia mét quan hé

LIEN KET ~ nhw sau trén tap din
Vi, jeX, 1 ~] < (I=] hoac cO day ¢

+Quan hé nay cé ba tinh chat: p
va bac cau nén né la mét quan
Do do tap X dwoc phan hoac
twong duwong.

GV: Duong Anh buc

N X:

huyén noi i vai j).
han xa, doi xirng
né twong dwong.

n thanh cac |6p
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;‘ THANH PHAN LIEN THONG

Pinh nghia:

+ M6t thanh phan lién thdng cta do thi 1A mét I6p
twong dwong dwoc xac dinh bédi quan hé LIEN
KET ~;

+ S06 thanh phan lién théng cta doé thi la sd lwong
cac lop twong dwong;

+ Do thi lién thdng & d6 thi chi c6 moét thanh phan

lien thoNng.
+Khi mét d6 G gom p thanh phan lién thong G,
G,, ..., G, thi cac do thi G; cling la cac do thi con

cua G va dG(x) = dG;(x), Vx cua G..

Ly thUYét d(}i thi - Nguyén Thanh Son https://fb.com/tailieudientucntt
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_THANH PHAN LIEN THONG

G gobm 2 thanh phan lién théng, H 1a doé thj lién
thong

B

G

GV: Duong Anh buc
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;‘ THANH PHAN LIEN THONG

Thuat toan xac dinh cac thanh phan lién thong

Input: d6 thi G=(X, E), tdp X gdm N dinh 1, 2, ..., N

Output: cac dinh clia G dwoc géan nhén la sd hiéu cla
thanh phan lién thdng twong trng

1.Khé&i tao bién label=0 va gan nhan O cho tat ca
cac dinh

2.Duyét qua tat cd cac dinh ieX

Néu nhan clailao
1. label =label + 1

2. Gan nhén cho tat cd cac dinh cing thudc thanh
phan lién thong voi i la label

GV: Duong Anh buc

CuuDuongThanCong.com
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, THANH PHAN LIEN THONG

Thuat toan gan nhan cac dinh cung thubc thanh
phan lién théng v&i dinh i — Visit(i, label)
Input: d6 thi G=(X, E), dinh i, nhan label

Output: cac dinh cing thudc thanh phan lién théng voi |
dwoc gan nhan label

1. Gan nhan label cho dinh i

2. Duyét qua tat ca cac dinh jeX va co canh noi
VO |

Néu nhén ctajlao
Visit(j, label)

GV: Duong Anh buc
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DIEN DO THI BANG HINH VE

Ly thuyét do thi - Nguyén Thanh Son
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! EIU DIEN PO THI BANG MA TRAN

Ma tran KE:

+ Xét do6 thi G=(X, U), gia st tdp X gdm N dinh va
duwoc sap thir tw X={X;, X,, ..., X\}, tdp U gom M
canh va dwoc sap thir tw U={u,, u,, ..., Uy}.

+ Ma tran ké cla do thi G, ky hiéu B(G), 1a mdt ma
tran nhi phan cap NxN B=(B;) v&i B; dwoc dinh
nghia:

+ B;=1 néu c6 canh noi x; t&i x;,

+ B;=0 trong trrong hop ngworc lai.

Ly thuyét do thi - Nguyén Thanh Sen . = 33
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- IEU DIEN DO THI

BANG MA TRAN KE

Ly thuyét do thi - Nguyén Thanh Son https://fb.co
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IEU DIEN DO TH|
BANG MA TRAN KE

D 8-

Ly thuyét do thi - Nguyén Thanh Son .

m/tailieudientucntt

35


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

a IEU DIEN PO THI BANG MA TRAN

Ma tran LIEN THUOC clia d6 thi vd hwong:

+ Xét do thi G=(X, U) vd hwédng, gia st tap X gébm
N dinh va dwoc sap thr tw X={Xy, X,, ..., Xy}, tap
U gom M canh va dwoc sap thtr tw  U={u,, u,,

ooy Uy}
+Ma tran lién thudc (hay lién két dinh canh) cua
G, ky hiéu A(G), la ma tran nhi phan cap NxM
A=(A;) voi A;duoc dinh nghia:
+ A;=1 néu dinh x; ké vé&i canh u,

+ A;=0 néu nguoc lai.

Ly thUYét d(}i thi - Nguyén Thanh Son https://fb.com/tailieudientucntt
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'BIEU DIEN PO THI

BANG MA TRAN LIEN THUOC

1 1 1
1 0 O
0O 1 O
0O 0 1

Ly thuyét do thi - Nguyén Thanh Son
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nlEu DIEN PO THI BANG MA TRAN

Ma tran LIEN THUOC ciia d6 thi c6 hwéng:

+ Xét do thi G=(X, U) co hwédng, gia st tap X gém
N dinh va dwoc sap thr tw X={Xy, X,, ..., Xy}, tap
U gom M canh va dwoc sap thtr tw  U={u,, u,,

. Uyt

+Ma tran lién thudc (hay lién két dinh canh) cuda
G, ky hiéu A(G), 1a ma tran nhi phan cap NxM
A=(A;) voi A;duoc dinh nghia:

¢+ A=l neu canh u; di ra khai dinh x;,

& A -1 néu canh u di vao dinh x,
& A =0 trong cac trwo’ng hop khac

Ly thuyét do thi - Nguyén Thanh Son

https://fb.com/tailieudientucntt

38


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

~ BIEU DIEN DO THI
BANG MA TRAN LIEN THUOC

1 1 1
1 0 0
0 1 0
0 0 1
DuongThanCong.com Ly th“yét d(}i thi - Nguyéll Thanh SO'n
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DIEN DO THI BANG NNLT C++

#define MAX 100
class Graph

{

protected:

int nVertex; //s6 dinh cua dé thi, CAc dinh diroc
//ddanh so tir O

int labels[MAX]; //nhan cua cac dinh

int degrees [MAX],; //bdc cac dinh

unsigned char B[MAX] [MAX] ; //ma trdn ké

vold Visit(int 1, 1int label);

public:

vold GetData (const char *filename);

int FindConnected () ;

Ly thuyét do thi - Nguyén Thanh Son

https://fb.com/tailieudientucntt
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ce code: nhap dwr liéu tw textfile

vold Graph::GetData (const char *filename)

//nhdp dir lieu tue tdp tin van ban
ifstream fin;
fin.open(filename);
fin >> nVertex;
for (int 1 = 0; 1 < nVertex; ++1)
for (int jJ = 0; jJ < nVertex; ++7)
fin >> B[i][]];
fin.close () ;

CuuDuongThanCong.com Ly thuyet dO th! - Nguyen Thanh SO’H https://fb.com/tailieudientucntt
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e code: xac dinh bac cua dinh
vold Graph::CountDegree ()

{
IIX&c dinh bdc ciia Cac dinh, do thi vo hudng
for(int 1=0;i<nVertex; 1++)
for (degrees[i1]=0, int J=0;
J<nVertex; Jt++)
degrees[i] += B[i][]];
}

CuuDuongThanCong.com Ly thuyet dO th! - Nguyen Thanh SO’n https://fb.com/tailieudientucntt
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ce code: gan nhan 1 TPLT

vold Graph::Visit(int 1, 1int label)
{
labels[1] = label;
for (int j=0; J<N; J++)
1f((labels[j]==0)&&(B[1][J]IB[J][1])
Visit (j, label);

uongThanCong.com Ly thuyét dﬁ thi - Nguyén Thanh SO’n https://fb.com/tailieudientucntt
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ce code: gan nhan tat ca TPLT

int Graph::FindConnected ()

{

int 1, label;
for (int 1=0; 1i<N; 1i++)
labels[i] = 0;
label = 0;
for (int 1=0; 1i<N; 1i++)
1f (labels[1]==0)
{
label ++;
Visit (3, label)

}
return label; //sothanh phan lién thong

Ly thuyét db thi - Nguyén Thanh Son . @

uongThanCong.com

44


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

B‘ BAI TAP

1. G la mét doé thj don, vd hwdng cé sd dinh N>3.
Chwrng minh G c6 chira 2 dinh cung bac.

2. D6 thi G c6 ding 2 dinh bac 8. Chirng minh
ton tai mét day chuyén nbéi hai dinh do voi
nhau.

3. Xét do thi G don, vo huéng gom N dinh, M
canh va P thanh phan lién thong.

a. Chuwng minh: M < (N-P)(N-P+1)/2,
suy ra néu M > (N-1)(N-2)/2 thi G lién thong.

a. Mot dd thi don c6 10 dinh, 37 canh thi c6 chac lién
thong hay khong?

GV: Duong Anh buc

ongThanCong.com
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B‘ BAI TAP

4. B6 thi G don, vO hwéng gom N dinh va
d(x)>(N-1)/2 v&i moi dinh x. Chirng minh G lién
thong.

5. D6 thi vd huwdng G lién théng gom N dinh.
Chng minh s6 canh clia G > N-1.

6. Xét do thi G v6 hwdng don. Goi x la dinh cé
bac nhd nhat clia G. Gia s d(X)>k>2 v&i k
nguyén dwong. Chirng minh G chira moét chu
trinh so cap cO chiéu dai Ién hon hay bang
k+1.

GV: Duong Anh buc
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_ BAI TAP

7. Cho G la do thj vo hwdng lién thong. Gia sir C,
va C, la 2 day chuyén so cap trong G c6 s
canh nhiéu nhat. Chirng minh C, va C, c6 dinh
chung.

8. G la doé thi vdé hwéng khdong khuyén va d(x) >3
v®éi moi dinh x. Chirng minh G c6 chra chu
trinh v&i s6 canh chan.

GV: Ducong Anh Buc https://fb.com/tailieudientucntt
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