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CHUONG 1. PINH NGHIA VA BIEU DIEN

1.1 Pinh nghia d6 thi

Khii niém d6 thi
- P06 thi 1a mot cau trac roi rac gom céac dinh va cac canh ndi cac dinh d6, ky hiéu G = (V, E),
trong d6 V 1a tap hop cac dinh (Vertex), E la tap hop cac canh (Edge).
Céc dinh dugc biéu dién boi céc diém va danh sb tur 1 den n.
Céc canh duoc biéu dién bai cdc doan thang hoac cung ndi cdc dinh va danh sb tir 1 dén m.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Neéu cac canh khong ké hudng = do thi vo hudng. |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Neéu cac canh c6 hudng = do thi c6 hudng.

M4 hinh do thi trong thuc té
e Mang ludi giao thong duong bo, mang thong tin,
e So d6 to churc cua co quan, ....
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1) Do thi vd huéng
- Pon d6 thi vo huéng G =(V, E) gém V# & cac dinh va mot tdp E cac canh la nhitng cap
khong thir ty cua cac dinh phan bigét.
- Pa do thi vo huéng G = (V, E) gom tip dinh V # &, tdp canh Evaham f tr E t4i tap
{(u,v) lu,v € V,u=v}. Haicanh e, va e, goilasong song hay canh boi1 néu f(e)) = f(ey).

- Gid do thi vo huéng G = (V, E) gomtip dinh V= &, tipcanh E vaham f tr E tdi tap
{(u, v) lu, ve V}. Mot canh goi 1a mot khuyén néu f(e) = (u, u).

11 12 11 12

1 12

/

3
2 4

Hinh 1. Don db thi v huéng Hinh 2. Pa d6 thi v6 hudng Hinh 3. Gia d6 thi vo hudng

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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2) Po thi c6 hwong
- Pon dé thi cé huong G=(V, E) gém V # (& cac dinh va mot tdp E cac cung (canh) la cac
cap co6 thir tu cua cac dinh phan biét.
- Da do thi c6 huéng G = (V, E) gom tip dinh V = &, tip cung (canh) E va ham f to E
té1 {(u,v)lu,ve V,u#v}.e; va e, goilasong song hay canh bdi néu f(e,) = f(e,).

Hinh 4. Don do thi c6 huéng Hinh 5. Da d thi c6 huéng

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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1.2 Nhirng thuat ngir co ban
- Haidinh u va v e d thi vo hudng G goi la lien ke (lang giéng) néu (u, v) la mot canh cua
G.Néu e=(u, v) = e goi la canh lién thudc véiu va v; hay canh néi u va v. Cac dinh u
va v goilacac diém dau mut cia canh (u, v).

%LLLLI_LI_I_I_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LLLLLLLLLLLLLLLLLLLLLLLLLLI

x
%
x
X
-
-
-
x
-
-
-
-
-
%

- Bdc cta e do thi G vo hudng 1a deg(v) = s6 cac canh lién thude vai v, rieng khuyén tar mot
dinh duoc tinh hai lan:
e NéuGcomeanh =2m= Y deg(v). Trong G s6 cac dinh bac 1é 1a mot s chin.
yeV
e Dinh 6 Idp 1a dinh khong ndi véi bat ky dinh nao.
e DPinh treo 1a dinh co bac bang 1.

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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G 1a d6 thi c6 huéng, (u,v) la canh € G = u got la nd1 to1 v, v got la duge no1 tu u. Binh u
goi 12 dinh dau, v 1a dinh cudi ctia canh (u, V) Pinh dau va cu01 cua khuyén la trung nhau.
- Bac- vao cuav € G c6 hudng la deg-(v) = s6 canh c6 dinh cudi 12 v. Bac-ra 1a deg+(v) la s6

céc canh c6 dinh dau 1a v:

e G=(V,E) lamot do thi cé huéng m canh = ¥ deg(v)= Y deg(v) =m.
yeV yeV

- G 1a db thico huong. Néu bo qua huong = nhan dugc d6 thi vo huéng nén. Do thi c6 hudng

va d6 thi vd hudng nén cia nd co cung s6 canh.
- D6 thi vo hudng G=(V,E) 13 do thi day dii, néu m01 cap dinh déu c6 canh noi giira chung.
- D6 thi ¢ huong G = (V, E) got la do thi day du, néu mdi cip dinh déu co6 cung ndi giira
chting (chiéu cua cung c6 thé tuy ).

Hinh 6. D4 thi vo hudng diy du Hinh 7. D6 thi c6 hudng day du

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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- P06 thi G 1a dd thi c6 trong s6 <> mdi canh duoc gan mot con sO (nguyén hodc thuc) goi la
trong so Ung voi canh do.

- G 1a d6 thi phan d6i (hai phia) < tap cac dinh V 1a hop hai tdp con # rong, roi nhau V1 va
V2 sao cho mdi canh ctia d6 thi néi mot dinh € V1 véi mot dinh e V2.

- K goi 1a d6 thi phdn d@éi day dii < tap dinh V ¢ thé phan lam hai tip con khong rong,

ro1 nhau V; ¢6 m dinh va V, c6 n dinh sao cho c6 mot canh gitra 2 dinh néu va chi néu

mot dinh thuéc V; va dinh thir hai thudc V,.

Puong di do dai nto u té1 v € G la day cac dinh xg, Xy, ..., Xy, X = U, X, =V va (Xi1, Xj)

e E

Puong di goi 1a chu trinh néu bat dau va két thac tai cung mot dinh, tc 1la u=v.

Puong di hoic chu trinh goi 1a don néu khong chira mot canh qua mét lan.

Puong di goi 1a dudng di so cap néu di qua cac dinh khong qua mét 1an, trir dinh dau va

dinh cudi.

Puong di so cap c6 dinh dau va dinh cubi tring nhau dugc goi 1 chu trinh so cdp.
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1.3 Phan loai do thi
1) Po thi chu trinh (vong):

- Cac mang LAN hay vién thong c6 cau truc vong Ring (tron)

Cs Cy Cs

2) D6 thi hinh banh xe:
- Mang LAN c6 dang hinh banh xe

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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3) Do thi khoi n chiéu:

- Do thi khoéi 1 chiéu, 2 chiéu két ndi cac bd vi xur ly

L $ L 4 L
. * * * ' ] ¢ 4 4 .
L 4 . 4 .
L ® & ®
Mang kiéu duong thang Mang kiéu luéi

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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4) Do thi con

- D6 thi H= (W, F) goi la d thi con ctua d6 thi G=(V,E) & WcV va FcE.
- Néu bo b6t mot s6 canh hodc mot sé dinh va cac canh lién thudc véi chiing nhan duogc do thi
con H cua G.

- Hop cta hai d6 thi G, =(V..E|) va G, = (V,,E,) 1a mot d6 thi don co tap cac dinh 14
VUV, vatap cac canh la E{UE,. Ky hi¢u hop cua cac do thi 1a G,UG..
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5) Do thi day du
G = (V, E) day du < Hai dinh bat ky cua G déu c6 canh noi1

6) Do thi hai phia

G:(V E) 1adoth1ha1ph1a<:>V ViuV, Viz0, Vo, zdvaV, N V,=0; conE chi co cac
canh ndi giltacac dinhx € V; vay € V,.
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- Panh s6 céc dinh ctua d6 thi tir 1 dén n

- Ma tran ké A 13 ma trdn vudng cap n véi:
e A[i,j]=1 néu c6 canh ndi i véij,
e Ali,j]=0 néu khong c6 canh noi i Vo1 ].

1.4 Bi¢u dién do thi
1. Biéu dién do thi bing ma trin ké:

1 (a b) 2

(5
I
L e B

Hinh 8. Ma tran ké ctia do thi vo hudng

o o O O
OOc:-y—-
—_— oy = O

Hinh 9. Ma tran ké cua do thi ¢6 hudng

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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Ghi chii: Ma tran ké ctia d6 thi vd hudéng 1a ma tran doi xing.
Tép dit liéu vao d6i v6i ma tran trong s6 thudng c6 khudn dang:
e Dong dau chira s6 n
e n dong tiép theo, mdi dong chitra n s6 12 cic trong so.

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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2. Bicu dién do thi bang ma tran trong so

banh s6 cac dinh cua do thi tir 1 dén n
- Ma tran trong s6 A 1a ma tran vudong cap n vot:
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e A[i, j] = cijnéu c6 canh noi 1 voi j,
e A[i, j] = ¢ dic biét néu khong c6 canh ndi i véi j.

01522] =
00000 /;7{3<$“
A=01010 p |
04000 |
00010
Hinh 10. Ma tran trong s6 cua do thi cé hudng voic=0
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Ghi chii: Tép dit liéu vao d6i vdi ma tran trong s6 thuong c6 khudn dang:
e Dong dau chira s6 n
e n dong tiép theo, mdi dong chtra n s6 12 cic trong so.

115km

o0 40 115 96
40 oD o oD

A =
LD BC > 45
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rrrrrrrrrerfrrrrrfrrrrrfrrrrrrrrrrrrrrrrrrrrr iRl LLLLLLELLLLN

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

]


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

rrrrrrrerrrrrrerrrrrrrrrrrrerrrrrrperpld

N R R
Ghi chii: Ma tran trong s6 cta dd thi vo hudng 14 ma tran d6i xtmg.
Tép dit liéu vao d6i v6i ma tran trong so thuong cé khudn dang:
e Dong dau chira s6 n
e n dong tiép theo, mdi dong chitra n s6 12 cic trong so.
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3. Biéu dién do thi bing danh siach canh

Panh so6 cac dinh cua do thi tir 1 dén n, cac canh tr 1 dén m.

R R
e Li¢t ké m canh, md1 canh liét ké dinh dau 1 va dinh cuo1j, 1 <1,j <n.

e DO thi ¢6 trong s0, mo1 canh liét ké dinh dau i va dinh cud1 j, 1 <1, j < n va trong s ¢j;

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg

|
|
|
|
|
|
|
|
: i
|
q Danh sach canh ciia d6 thi hinh 9: | Danh sach canh ciia do thi hinh 11: I
- 45 4 4 !
. 12 12 40 |
|
% 13 1 3 96 |
u 2 4 1 4 115 i
q 32 34 45 I
: N |
|
: |
: |
: |
: |
j .
|
|
|
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Ghi chi: Tép dit liéu vao doi voi danh sach canh thuong c¢é khuon dang:

e Dong dau chira hai s6 n, m

e m dong tiép theo, mdi dong chtra 2 hoic 3 s6 1 dinh dau dinh cudi va trong so.
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4. Biéu dién do thi bang danh sach ké
Panh so cac dinh cua do thi tr 1 dén n.

Liét ké cac dinh ké véi moi dinh i, 1 <i<n.

Danh sich ké ciia do thi hinh 8: | Danh sach ké ciia do thi hinh 9:
4 4

23 23

134 4

12 2

2 4

Ghi chi: Tép dit liéu vao doi voi danh sich ké thuong c6 khudn dang:
e Dong dau chtra so n

e n dong tiép theo, mdi dong chira cdc dinh ké véi dinhi, 1 <i<n
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5. Ma tran lién thudc

G=(V, E) V = {V1,V2, cees Vn} E= {el, €2y oens em}.

Cac ma tran lién thudc cling co thé dugc dung dé biu dién cac canh boi va khuyén. Cac canh
bdi duogc bicu dién trong ma tran lién thudc bang cach dung cac cot co cac phan tir giong hét
nhau vi cac canh nay dugc ndi voi cung mot cap cac dinh.

Panh s6 cac dinh tir 1 dén n, danh so6 cac canh tir 1 dén m.

Ma tran lién thudc cap mxn cua dé tht G 1la M = [m;], trong d6 m;; =1 néu canh ¢; lién
thudoc vo1 dinh v; va =0 n€u canh e; khong lién thudc v61 dinh v; .
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