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1. Nhirng khai niém va tinh chat co’ ban l

Pinh nghia do thi

DPinh nghia 1. Do thi vd huwéng G = (V, E) gom:

i) V 1a tAp hop khac rdng ma céac phan tl cta nd goi
la dinh (vertex) cua G.

i) E 1a da tdp hop gdm cac cap khéng sap the tw cua
hai dinh. M&i phan tr cia E dwoc goi 1a mét canh
(edge) cua G. Ky hiéu uv.
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1. Nhirng khai niém va tinh chat co’ ban l
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1. Nhirng khai niém va tinh chat co’ ban l

Chay

<+ Ta ndi canh uv ndi u v&i v, canh uv ké v&i u,v.

< Néu uveE thi ta noi dinh u ké dinh v.

< Hai canh noi cung mét cap dinh goi la hai canh song
song.

< Canh uu c6 hai dau mut tring nhau goi 1a mét khuyén.
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1. Nhirng khai niém va tinh chat co’ ban l

< Dinh nghia 2. D6 thi vdO hudng khdong co6 canh
song song va khong co khuyén goi la don do thi
vo hudng.

< Dinh nghia 3. Do thi vo hudng cho phép c6 canh
song song nhung khong co khuyén goi la da do
thi vo hudng.

< Dinh nghia 4. Do thi vo hudng cho phép co canh
song song va co khuyén goi la gia do thi
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1. Nhirng khai niém va tinh chat co’ ban l
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1. Nhirng khai niém va tinh chat co’ ban l

Pinh nghia 5

Pa d6 thi cé6 hwéng G =(V,E) gom:

i) V 1a tdp hop khac rdng ma cac phan tr cta né goi la
dinh cua G.

i) E 1a da tap hop gom cac cap cé sap thir tw cla hai dinh.
M6i phan tir cia E dwoc goi la mot cung (canh) cia G. Ky
hiéu uv.

Ta ndi cung uv di tlr u dén v, cung uv ké vai u,v
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1. Nhirng khai niém va tinh chat co’ ban l

Cha y

< Néu uv l1a mét cung thi ta noi:
= Pinh u va v ké nhau.
= Pinh u goi 1a dinh dau (goc), dinh v 1a dinh cudi (ngon)
cua cung uv. Dinh v la dinh sau cua dinh u.

% Hai cung c6 cung goc va ngon goi la cung song song.

<% Cung c6 diém goc va ngon trung nhau goi la khuyén.
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Nhirng khai niém va tinh chat co ban l

binh nghia 6. Da do thi cé hwdng khdng chira cac canh song
song goi la do thi co huong
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Nhirng khai niem va tinh chat co ban

Bac cua dinh
<% Cho db thi vé hweng G = (V,E). Bac cla dinh v, ky hiéu

deg(v), l1a sO canh ké vé&i v, trong d6 mét khuyén tai mot
dinh dwoc dém hai lan cho bac cda dinh ay.
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_————

Bacdinha: deg(a)=2

Bacdinhb: deg(b)=5

/

’ 4

Bac dinhc: deg(c)=3

Bac dinh d: deg(d) = 2

“
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Bac cua cac dinh?

—
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1. Nhirng khai niém va tinh chat co’ ban l

Cho do6 thi c6 hwéng G = (V, E), veV

1) deg(v):= sb cung c6 dinh cudi la v, goi |a bac vao cua v.
2) deg *(v):= s cung co6 dinh dau la v,goi |a béc ra cta v
3) deg(v):= deg (v) + deg*(v)

d Dinh bac 0 goi la dinh ¢b lap. Binh bac 1 goi la dinh treo

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

dt(v;) = d (v)=1 d' () = 2
d*(vs) = d (v3)=1 d*(v) = 2.d (vy) =3
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———

a b Bac dinha: deg(a)=1; deg*(a)=1

Bac dinhb: deg(b)=1; deg*(b)=3

e Bacdinhc: degi(c)=1; deg*(c)=2

f Bac dinh d: deg’(d)= 0 ; deg*(d)=0
Bac dinh e: deg(e)=1 ; deg*(e)=0
Bac dinh f: deg(f)=2 ; deg*(f)=0

i
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1. Nhirng khai niém va tinh chat co’ ban l

Pinh li
Cho d0 thi G = (V,E), m la s6 canh (cung)

" [Zm = deg(v) }

veV

2) Néu G c6 huédng thi:

[m :Vg/ deg—(v):vg/ deg+(v)]

3) S6 dinh bac Ié cta do thi la s chan
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2. Biéu dién do thi bang ma tran

Ta st dung ma tran ké.

Cho G = (V,E) voi V={1,2,...,n}.
Ma tran ké ctua G la ma tran A = (a;), Xac dinh nhw sau:
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2. Biéu dién do thi bang ma tran

Tim ma tran ké
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2. Bieu dien do thi bang ma tran

Tim ma tran ké
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3. Pang cau I

Pinh nghia

Cho hai don d0 thi G = (V,E) va G’'= (V',E’). Ta ndi rang G dang
cau G, ky hiéu G = G’, néu ton tai song anh f :V— V’sao cho:

[ uv la canh cua G < f(u)f(v) la canh cua G’ ]
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3. Pang cau I

Chii y

Q Néu G va G’ la cac don doé thi vd hwéng dang cau qua
anh xa f thi chung co:

> Cung so6 dinh
» Cung sO canh

» Cung s0 dinh véi bac cho san (vd: so dinh bac 2 cla
G va G’ bang nhau)

» deg v = deg f(v)
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Vi du

Khong c6 dinh bac 1b b deg(e) = 1

e d "

Khéng ding cau
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Khéng ding cau
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Pang ciau khoéng?
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4. DPwérng di, chu trinh, do thi lién thong: l

DPinh nghia. Cho d6 thi vé hwéng G = (V,E). Trén V ta dinh
nghia quan hé twong dwong nhuw sau.

u~v < u = v hay ¢6 mét dwong di tie u dén v
a) Néu u~v thi ta ndi hai dinh u va v lién théng v&i nhau

b) Mbi I&p twong dwong dwoc goi 1a mot thanh phan lién
thong cua G

c) Néu G chi c6 mdt thanh phan lién thong thi G goi la lién
thong
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4. DPwérng di, chu trinh, do thi lién thong: l

DPinh nghia. Cho G = (V,E) Ia do thj vé hwédng lién théng

a) Dinh v dwoc goi la dinh khdp néu G — v khéng lién théng
(G — v |a dd thi con cia G c6 dwoc bang cach xod v va cac
canh ké v&i v)

b) Canh e dwoc goi la cau néu G- e khong lién théng (G-e
la d6 thi con clia G c6 dwoc bang cach xoa canh e).
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4. DPwérng di, chu trinh, do thi lién thong: l

Cho G = (V,E) 1a do thi vé huwdng u,veV

a) Bwong di (day chuyén) cé chiéu dai k ndi hai dinh u,v
la day dinh va canh lién tiép nhau

Vp€4V4€,...V, €.V, Sao cho:

Vo=u,v,=v,e=v v, ,I=12,..k
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4. DPwérng di, chu trinh, do thi lién thong: l

a) Puwdng di khéng cé canh nao xuat hién qua mot lan goi la
duwong di don

b) Budng di khong cé dinh nao xuat hién qua mét 1an goi la
duwong di so cap

c) Buwdng di dwoc goi la chu trinh néu né bat dau va két thuc
tai cung mét dinh

d) Bwong di dwoc goi la chu trinh so' cap néu né bat dau va
két thic tai cing mét dinh va khéng cé dinh nao xuat hién
qua mot lan



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

Chu trinh sG cap nao
khong?

(a,eq,b,e,,ce;d,e, b ) la dwdng di tw dinh a téi dinh b cé
chiéu dai la 4.

Tuy nhién, trong trwdng hop nay, do thi‘ cua chung ta Jé don
do thi, do vay co thé goi dwdng di nay bang 1 cach ngan gon
nhuv sau: (a,b,c,d,b)

Chu trinh so cap: (b,c,d,b) (b,f,e,b)
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Pwéng di Euler *' l
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Pudng di Euler | Il

Bai toan. Thi tran Kdnigsberg chia thanh 4 phan béi
cac nhanh cua dong séng Pregel

Bon phan nay dwoc ndi két b&i 7 cay cau

uul
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Pucong di Euler
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Pbuadng di Euler '

Cau héi. Co6 thé di qua bay cay cau ma khéng co cay cau
nao di qua 1 lan
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Pucng di Euler l

Dwong di Euler

Pinh nghia.

1. Buong di Euler 1a dwdng di qua tat cd cac canh méi canh
(cung) dung moét lan. Chu trinh Euler la chu trinh di qua tat ca

cac canh cla dd thi méi canh dang mot lan.

2. Do thi dwoc goi la do thi Euler néu né c6 chu trinh Euler
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Pucng di Euler l

Piéu kién can va du.

Cho G = (V,E) 1a d thi vo hwong lién thong. G 1a db thi
Euler < Moi dinh cia G déu cé bac chan.

Néu G c6 hai dinh bac 1&é con moi dinh khac déu co bac
chan thi G co dwong di Euler

Nhan xeét.

- Néu dd thi G c6 2 dinh bac Ié thi G ¢ 1 dwdng di Euler

- Néu do thi G c6 2k dinh bac Ié thi ta cé thé vé do thi bang
K nét
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Pucng di Euler l

Thuat toan Fleury dé tim chu trinh Euler.

Bat dau ttr mot dinh bat ky ctia G va tuan theo
qui tac sau:

1. Mai khi di qua moét canh nao dé thi xoa no di, sau dé xoa
dinh c6 1ap néu co.

2. Khdng bao gi®r di qua mét cau trir phi khéng con cach di
nao khac.
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Pucng di Euler l

g
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Bai toan dwdng di ngan nhat l

Po thi cé trong s

1. PO thi G = (V,E) goi la d6 thi cé trong s6 (hay chiéu dai,
trong lwong) néu mdi canh(cung) e dwoc gan véi mot so
thwe w(e).Ta goi w(e) la ftrong Iurong cua e.

2. D6 dai clia dwdng di tr u dén v bang tdng do dai cac canh
ma dwong di qua

3. Khoang céch gitva 2 dinh u,v 1a d6 dai ngan nhat cla cac
dwdng di ttr u dén v.
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Bai toan dwdng di ngan nhat I

Ma trdn khoang cach (trong so)

Cho G = (V, E), V = {v;,V,,...,v,.} la don d6 thi co trong s6. Ma
tran khoang cach cua G la ma tran D= (d;) xac dinh nhw sau:

-

0 khi 1= ]
d; =qw(v,v;) khivyv, e E

00 khiViVJ— ¢ E

\
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Bai toan dwdng di ngan nhat l
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Bai toan dwdng di ngan nhat

C4c thuat toan tim dwdng di ngan nhat

- Veét can

- Dijkstra

- Ford — Bellman
- Floyd
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Bai toan dwdng di ngan nhat I

Thuat toan Dijkstra

Bai toan.
Cho G = (V, E) don, lién thdng, c6 trong s6 dwong (w(uv) > 0
vé&i moi u khac v). Tim dwong di ngan nhat tlr u, dén v va

tinh khoang cach d(u ,,v).
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Bai toan dwdng di ngan nhat I

Phwong phap

Xac dinh tuan tw cac dinh c6 khoang cach dén uyti» nhé dén
Ion.

1. Trwdec tién dinh c6 khoang cach nhé nhat dén ug la u,,.
2. Trong VMu,} tim dinh c6 khoang céach dén u, nhé nhat

(dinh nay phai la mot trong cac dinh ké vai u,) gia st do |a
U,
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Bai toan dwdng di ngan nhat I

3. Trong V\{ug,u,} tim dinh c6 khodng cach den u, nhé
nhat (dinh nay phai la mét trong cac dinh ké v&i u,
hoac u, ) gia st do la u,

4. Tiép tuc nhw trén cho dén bao gi® tim dwoc khodng
cach tir u, dén moi dinh .

Néu G c6 n dinh thi:
0 =d(ugy,Up) < d(ug,uq) < d(ug,u,) <...<d(Ug,U, 1)
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Thuat toan Dijkstra l

Bwécl. i:=0, S:=V\{ug}, L(uy):=0, L(v):= o v&I moi v €S va
danh dau dinh v bdi (,-). Néu n=1 thi xuat d(uy,u,)=0=L(u,)

Buwoc 2. Vé&i moi v €S va ké véi u (néu do thi coé hwéng thi v

la dinh sau cua u,), dat L(v):=min{L(v),L(u)+w(u. v)}.

Xac dinh k =minL(v) ,veS.

Néu k=L(v;) thi xuat d(uy,v;)=k va danh dau v, bdi (L(v));u;). 1=V,
S:=SYUj 1}

Buoc3. i:=i+1

Néu i = n-1 thi két thic

Néu khong thi quay lai Bwéc 2
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Bai toan dwdng di ngan nhat l

Bai tap 1. Tim dwdng di ngan nhat tlr u dén cac
dinh con lai
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Bai toan dwdng di ngan nhat I

Cay duong di

S
:
3 1
t 1
X
2
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Bai toan dwdng di ngan nhat l

Cho d6 thj co trong s6 G = (V, E) ,

V ={ vy, Vo, Va, Vy, Vs, Vg , V7} Xac dinh b&i ma tran trong so D.
Ding thuat toan Dijkstra tim dwdng di ngan nhat tr v, dén
cac dinh v,,v3,V 4 Vs, Vg,V7
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Bai toan dwdng di ngan nhat l

Vi Vs V3 Va4 Vs Ve iy
0 (0,-) |(e0,-) [(0,-) |(0,-) [(0,-) [(e0,-)
i (5,v4)" | B1vy) | (40vy) [(0,-) | (0,-) |(o0,-)
i : B [(40,vy) [ (78.va) [(o0,2) | (oo,-
y . i (39,v3)" | (78,v,) |(56,v3) |(69,v3)
_ _ a : (78,V5) | (55,v,)* |(69,v3)
2 i i i (78.v,) |- (67.ve)"
. y . - (77,v7) |- -
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Bai toan dwdng di ngan nhat I

Dung thuat toan Dijsktra dé tim dwong di ngén nhat to dinh
a dén dinh z va chiéu dai cua no trong doé thi vé hudong
co trong lwrong sau:
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a b c d e I/ g 7

O | (0,-) | (0,-) | (0,-) | (0-) | (0,5) | (©,-) | (0,5)
0 | (4a) | B.a)* | (o-) | (0-) | (0,-) | (0-) | (%)
0 | 4a)* (6.c) | 9.0) | (0-) | (©7) | (0-)
0 (6.0)* | 9.0) | (o) | (0-) [ (%)
0 (7.d)* | (11.d) | (oo ) uuRsEaE
0 (11.d)* | (12, ) N,
0 (12,e )* | (18,f)
0 (16,¢)



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

Bai toan dwdng di ngan nhat l

Thuat toan Ford — Bellman

Tim dwong di ngan nhat tlr u, dén cac dinh hodc chi ra do thi
cO mach am.

Budc 1. Ly(ug) =0 va Ly(v) = oo Vv #u, Panh dau dinh v
bang (o ,-) ; k=1.

Buwéc 2. L (ug) =0 va
L.(v) =min{L,_,(u)+w(uv)/u la dinh trw&c cua v}
Néu L, (v)=L,_,(y)+w(yv)thi danh dau dinh v b&i (L (v),y)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bai toan dwdng di ngan nhat l

Buoc 3. Néu L (v) =L,_4(v) v&i moi v, tire L, (v)
én dinh thi dirng. Ngwoc lai dén budrce 4.

Budc 4. Néu k = n thi dirng. G ¢ mach am. Néu
k < n-1 thi tr& vé budc 2 voi ki=k+1

CuuDuongThanCong.com https://fb. t
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“BT1.
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Bai toan dwdng di ngan nhat l

k=n=6.L.(i)chwa 6n dinh nén do thi c6 mach
am. Chang han:
4—2—6—4 co do6 dai -3
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Bai toan dwdng di ngan nhat I

k=n=6.Lc() chwa on dinh nén d6 thi c6 mach
am. Chang han:
4—2—6—4 cO do dail -3
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