KHAI NIEM VE DO THI



NOi dung

Pinh nghia d6 thi

M6t sO thuat nglr co ban trén do thi vé huwdng
Mot sO thuat nglr co ban trén do thi cd huwdng
Mot s6 dang dd thi dac biét

Bai tap



Pinh nghia d6 thi



Pon d6 thi vé hudng

Bon do thi vo hwéng G=<V, E> bao gom V |a tap cac
dinh, E la tap cac cap khéng co th tww gom hai phan tw
khac nhau cua V goi la cac canh.
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Pa d6 thi vo hudng

. Pa d6 thj vé hwéng G = <V, E> bao gém Vla tap cac
dinh, E Ia ho cac cap khéng co thir tww gdbm hai phan to
khac nhau cua V goi la tap cac canh.

« eleE, e2eE dwoc goi la canh bdi néu chung cliing
twong wrng v&i moét cap dinh.
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Gia do thi vo hudng

. Gia do thi vdé hwong G = <V, E> bao gom V |a tap dinh, E
la ho cac cap khong co thr tw gdm hai phan t& (hai phan
tlr khbng nhat thiét phai khac nhau) trong V dwoc goi la
cac canh.

. Canh e dwoc goi la khuyén néu c6 dang e =(u, u), trong
do6 u la dinh nao dé thubc V.
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Pon d6 thi c6 hudéng

» Bon d6 thi c6 huéng G = <V, E> bao gom V 14 tap céc
dinh, E la tap cac cap co thi tw gdm hai phan t&r cua V
goi la cac cung.
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Pa d6 thi co6 hudng

» Da do thi cé hweng G = <V, E> bao gom V la tap dinh, E
la cap co thi tw gdm hai phan t&r cua V dwoc goi la cac
cung.

« Haicung e1, e2 twong rng v&i cung mét cap dinh duwoc
goi la cung lap.
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Phan biét cac loai d6 thi

Loai d6 thi Canh C6 canh boi C6 khuyén
Pon dd thj vd hwéng V6 hwédng Khong Khong

Pa d6 thi vo6 huwéng V6 hwéng Co Khéng
Gia db thj vé hwéng V6 huéng Co Co

Pon dd thj c6 hwéng Cé hwéng Khong Khong

Pa d6 thj cé hwéng Cé hwéng Co Co




Quy udc

» Ta chii yéu 1am viéc véi don do thi vo
hwong va don do thi co hwdng.

» Khi viét “do thj vé hwéng” ta hiéu 1a “don
do thi vo huong’.

» Khi viét “do thi co huong” ta hiéu 1a “don
do thi co huong’.



Mot s6 thuat nglr co ban trén do
th1 vO hudng



Bac cua dinh

« PN 1. Hai dinh u va v ctia d6 thj vd hwéng G =<V, E>
duwoc goi la ké nhau néu (u,v) la canh thudc do thi G.
— Néu e =(u, v) 1a canh cta d6 thj G thi ta néi canh nay lién thudc
v@i hai dinh u va v, hodc ta néi canh e néi‘dinh u véi dinh v, dong
thoi cac dinh u va v sé dwoc goi la dinh dau cua canh (u,v).
« PN 2. Ta goi bac cta dinh v trong do thi vd huwdng la sb
canh lién thudc véi n6 va ky hiéu la deg(v).



Vi du

b C d
¢ s ¢
a f S g

deg(a) = 2, deg(b) =deg(c) = deg(f) = 4;
deg(e) = 3, deg(d) = 1, deg(g)=0.

Binh cb bac 0 dwoc goi la dinh cb 1ap (g)
Binh bac 1 dwoc goi la dinh treo (d)
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Tong bac cac dinh

« Pinhly 1. Gid s&¢r G =<V, E> 1a dd thi v hwdong voi m
canh. Khi 4do:

2m = Zd:::g(r)

« Hé qua. Trong do thj v hwdng G=<V, E>, s cac dinh
bac 1é 1a mét sé chan.



DPuong di, chu trinh

PN 1. Pworng di dd dai n tie dinh u dén dinh v trén do thi
vo hwong G=<V,E> la day X, X;,..., Xn.q, X, trong do n la
sO nguyén dwong, X,=U, X=V, (X, X..,)€E, 1=0,1,2,...,n-1.
Puwdng di nhw trén con cé thé biéu dién thanh day cac
canh (Xo, X1), (X1, X5), -+, (Xn 15 Xp)-

Pinh u la dinh dau, dinh v la dinh cudi cha dwdng di.
Puwdng di co dinh dau trung voi dinh cudi (u=v) dwoc goi
la chu trinh.

Puwdng di hay chu trinh dwoc goi 1a don néu nhw khéng
cO canh nao lap lai.



Vi du

a, d, c, f, eladwong di don do dai 4.

d, e, ¢, a khong la dwong di vi (e,c) khdng phai la canh
cua do thi.

Day b, c, f, e, b la chu trinh d6 dai 4.

buwong dia, b, e, d, a, b co do dai 5 khong phai la
dwong di don vi canh (a,b) c6 mat hai lan.
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. Do thi lién thong

« PN 2. D6 thi vé hwéng dwoc goi la lién théng néu ludn
tim dwoc dwdng di gitra hai dinh bat ky ca né.

« Trong trworng hop doé thi G=<V, E> khong lién thong, ta
c6 thé phan ra G thanh mét s6 dd thi con lién thong ma
chung d6i mét khdéng cé dinh chung.

— M®éi dd thi con nhw vay dwoc goi la méot thanh phan
lien thong cua G.

— Nhuw vay, do thi lién thédng khi va chi khi s6 thanh phan
lién thdng cua nd la 1.

« Poi v&i d0 thi vd hwdng, néu ton tai dinh ueV sao cho u
c6 dworng di dén tat ca cac dinh con lai cia do thi thi ta
két luan dwoc do thi la lién théng.
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Vi du

« SO thanh phan lién théng cia G 1a 3

-
o}
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Cau, tru
PN 3.

— Canh ecE duoc goi la cau néu loai bé e lam tang thanh phan
lien théng cua do thi.

— Binh ueV dwoc goi la dinh tru néu loai bé u cung véi cac canh
noi voi u lam tang thanh phan lién théng cua do thi.

« VD: Canh (5,10) la cau, dinh 6 Ia tru.

2 6
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Lh
S
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Mot s6 thuat nglr co ban trén do
th1 co hudng



Ban bac cua dinh

« PN 1. Néu e=(u,v) la cung cta do thj cdé hwéng G thi ta
ndi hai dinh u va v la ké nhau, va ndi cung (u, v) noi dinh
u v&i dinh v, hoac ndéi cung nay di ra khéi dinh u va di
vao dinh v.
— Binh u dwoc goi la dinh dau, dinh v dwoc goi 1a dinh cudi cua
cung (u,v).
DN 2.
— Ta goi ban bac ra cua dinh v trén do thi co hwéng 1a so cung cla
do thi di ra khoi v va ky hiéu la deg*(v).
— Ta goi ban bac vao cta dinh v trén do thi co hwéng 1a so cung
cua 4o thi di vao v va ky hiéu la deg(v).



Vi du

o

e deg(a)=2,deg(b)=2,deg(c)=0,deg (d)=1, deg (e) = 1.
e degi(a)=1,deg(b)=1, degi(c)=2,deg(d) =2, deg'(e) = 1.
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Tong ban bac cac dinh

« Pinhly 1. Gia sir G = <V, E> 14 d6 thi c6 hwdng. Khi dé:
Zdr::g' (v)= chg' (vy=E

vl vl

* Lwuy:

« RAt nhiéu tinh chat cta doé thi cé hwéng khéng phu thudc vao
hwédng trén cac cung cua no. Vi vay, trong nhiéu treong hop, ta
bd qua cac hudng trén cung cua do thi.

Do thi vé hwdng nhan duoc bang cach bd qua hwong trén cac
cung dweoc goi la doé thi vé hwéng twong trng véi dob thi co
hwdng da cho.



buong di, chu trinh

PN 1. Bwdng di dé dai n ti dinh u dén dinh v trong do thi
co hwdng G=<V,A> la day x,, X4, . . ., X, , trong do, n la
sO nguyén dwong, U = X,, V = X, (X, X;,;)€E.

Puwdng di nhu trén co thé biéu dién thanh day cac cung :
(Xos X)s (Xg, X2)s -« s (Xnqs Xp)-

Pinh u dwoc goi la dinh dau, dinh v dwoc goi 1a dinh cudi
cua dudng di.

Puwdng di co dinh dau trung voi dinh cudi (u=v) dwoc goi
la moét chu trinh. Bwdng di hay chu trinh dwoc goi la don
néu nhw khéng cé hai canh nao 1ap lai.



D06 thi c6 hudng 11i€n thong manh,
l1én thong yeu
« PN2. D6 thi c6 hwéng G=<V,E> dwoc goi 1a lién théng

manh néu gitka hai dinh bat ky ueV, veV déu c6 duong
di tw u dén v.

» DN 3. B0 thj c6 huwdng G=<V,E> duoc goi la lién thong
yéu néu do thi vo huwong twong wng vai no la lién thong.

NN

D6 thi G1 1a lién théng manh, do thi G2 1a lién thong yéu.

G2
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Pinh chiéu duoc

« DN 4. Do thi vé hwédng G=<V,E> dwoc goi la dinh chiéu
dwoc néu ta co thé bién ddi cac canh trong G thanh cac
cung twong &ng dé nhan dwoc mét do thi cé hwdng lién
thong manh.

« PL1. B6 thi vdé hwédng G=<V,E> dinh chiéu dwoc khi va
chi khi cac canh ctia né khéng phai la cau.
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Mot so dang do thi dic biét



Po thi day du

- Do thi day du n dinh, ky hieu la K, la don do thj vé ,
hwédng ma gilra hai dinh bat ky cua n6é déu cé canh noi.
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Po thi vong

* DO thjvong C. (n>3) cé cac canh (1,2),(2,3),..,

(n-1,n), (n,1).
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Pé6 thi banh xe

. E)?) thi banh xe W, thu dwoc bang cach bd sung mét dinh
noi v&i tat ca cac dinh cua C.,.
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Po thi hai phia

. Db thi G =<V,E> dwoc goi la db thi hai phia néu tap dinh
V cua no co thé phé‘n hoach thanh hai tap X va Y sao
cho moi canh cua do thj chi c6 dang (x, y), trong dé xeX

vayey.

* VD: DO thi K, 3 K335 Kss.
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Po thi lap phuong

* DO thj lap phuwong n dinh Q. la do thi véi cac
dinh biéu dién 2" chudi nhi phan d6 dai n bit.

— Hai dinh cla nd 1a ké nhau néu nhu hai chudi nhi
phan twong &ng chi khac nhau 1 bit.

* Vidu:Q,voin=0,1,2,3.
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Po6 thj phang

* P06 thj dwoc goi la d6 thi phang néu ta cd thé
v& nd trén mot mat phang sao cho cac canh
cta nd khdéng cat nhau.

e Vidu:




Po thi con va do thi riéng

« Gias G=(V, E)lamoét do thi.
- E)?) thi G’ = (V’, E’) dwoc goi la dé thi con cta do thi G
néu V'eV va E'cE.
- Po thi G” = (V, E") v&iE" € E, dwoc goila do thi riéng
cua do thi G.
e Nhan xét:
— Méj tap con cac dinh V' cua do thi G twong &ng duy
nhat voi moét do thi con.
— [Pé xac dinh mdt dé thi con ta chi cannéu tap dinh
cua no.
— Do thi riéng la do thi gitr nguyén tap dinh va bo bot
mot sO canh.



Su dang hinh

» Hai d6 thi G1= (V1, E1) va G2= (V2, E2 ) duoc
goi la dang hinh v&i nhau néu ton tai mot song
anh S trén cac tap dinh bao toan cac canh:

vx,y € V1. (X,Vy) € E1 & (S(x), S(y)) € E2.

» [Hai dd thidang hinh chi khac nhau vé tén goi

cua cac dinh va cach bieu dién bang hinh vé.

— Do vay, ta khéng phan biéthai dé thidang hinh voi
nhau.



Vi du vé sy dang hinh

» Hai do thi sau la dang hinh v&i song anh:
S(a)=x,1=1, 2, 3, 4.
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Bai tap



Bai tap 1

« Xac dinh bac ciia méi dinh trong cac do thi
vO hwdng sau.
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Bai tap 2

« Xac dinh ban bac vao deg va ban bac ra
deg* cua moi dinh trong cac do thi co
hwong sau.




Bai tap 3

e V& d6 thi v hudng G=(V,E) cho bdi:
V={AB,C,D,E,F}
Va
E ={(E,G),(B,F),(D,C),(D,F),(F,B),(C,F), (A,F),(E,D)}



Bai tap 4

 Cho song anh f nhu sau:
f(A)=1, f(B)=2, f(C)=3, f(D)=4, f(E)=5, f(F)=6.
* Kiém tra hai d6 thj sau cé dang hinh hay khong?




Baitap 5

* V&i moi do thj sau, cho biét né cé phai la do6
thi phang khong? Néu phai, trinh bay cach vé.

]
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