CHUONG 1

1.

CAC KHAI NIEM CO BAN

Dinh nghia d6 thj

V# ¢ :tap dinh, E={(u,v): u,v< V} :tap canh
G = (V,E) goi la db thi.

Db thi vd hwéng: canh la cdp dinh khoéng cé thiy tw. Ta cé: (u,v)€ E = (v,u) € E
D6 thi co hwéng: canh la cap dinh coé th ty goi la cung.

DPon dd thi : mbi cap dinh chi ¢o téi da mot canh/cung

Da db thi: mbi cdp dinh cé thé cé hon mét canh/cung

Do thi c6 trong s6: trén mdi canh/cung c6 mét gia tri goi la trong sb cla canh/cung
(Trong tai liéu nay ta chi xét don d6 thj.)

Vidu : hinh 1a,1b,1c,1d

e

DPon d6 thi v huéng DPon d6 thi c6 huéng Da d6 thi vé huéng Da d6 thi c6 huéng

Nhan xét:

R4t nhiéu bai toan c6 thé mé hinh hoa bang d6 thj va giai quyét bang cac thuat toan trén db thi.

Vi du xép lich thi d4u 1a mét dd thi vd hwéng véi mbi ddi la dinh, hai déi thi dau véi nhau la canh. Mang giao
théng |a mét da db thi cé hwdng véi nat giao théng la dinh, dwdng di gitra hai nat 1a cung. Twong tw viéc thiét
ké mang may tinh, mang vién théng co thé dwa vé bai toan db thi.

2.

Cac thuat ngiv

Khuyén: canh (cung) goi 1a khuyén néu cé hai dinh tring nhau.

Canh (cung) lap: la hai canh (cung) cung twong &ng v&i mét cap dinh.

Dinh ké: néu (u,v) la canh (cung) cha dbd thi thi v goi la ké cta u. Trong dd thi vd hwéng néu v ké u thi u
cling ké v.

Canh lién thudc: canh e=(u,v) goi la canh lién thudc véi hai dinh u, v.

Bac cla dinh: s6 canh lién thudc véi v goi la bac cda dinh v, ki hiéu 1a deg(v). Bac cla dinh cé vong duoc
coéng thém 2 cho méi vong.

Vi du hinh 1a: deg(E)=0, deg(B)=3, deg(C)=1

Dinh ¢6 l1ap, dinh treo: Trong dd thi vé huwéng, dinh bac 0 goi la dinh c6 1ap, dinh bac 1 goi 1a dinh treo.Vi
du hinh 1a: C la dinh treo, E la dinh c6 lap

Cung vao, ra: cung e=(u,v) goi la cung ra khdi u va la cung vao v.

Ban bac cua dinh: sb cung vao v goi la ban bac vao cla dinh v, ki hiéu deg’(v), sé cung ra khai v goi la ban
bac ra clia dinh v, ki hiéu deg*(v).

Vi du (hinh 1b)

deg’(A)=0, deg’(B)=2, deg(D)=3, deg*(A)=2, deg*(B)=2, deg*(C)=1

Dinh ly 1: Trong db thj vé hwéng

Tbng bac cac dinh = 2 1an s6 canh.
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Goi m la sb canh, thi 1 2 deg( v) = 2m

Chtng minh: i ) )
Méi canh e=(u,v) duoc tinh mét lan trong deg(u) va mét 1an trong deg(v) = trong tdng bac cta cac dinh, méi
canh dwoec tinh hai lan = t6ng bac bang 2m.

e Hé qua: Trong d6 thi v huéng

S6 dinh bac 1é 1a mdt s6 chan

Chdrng minh: ) o
Goi O la tap cac dinh co6 bac la s6 1&, va U la tap cac dinh c6 bac la s6 chan.
Ta co:

2 deg( v) =2 deg( v) + > deg( v) =2m

Do Y ve U, deg(v) chdn nén 2 deg( v) chdn= 2= deg( v) chn
Do ¥ ve O, deg(v) 1€ ma tdng 2 deg( v) chdn, nén tdng nay phai gdm mot sb chén cac sb hang

= s6 dinh c6 bac 1a sb 1& 1a mét sb chan (dpem).

e Dinh ly 2: Trong db thj c6 hwéng

Tbng ban bac ra = tbng ban bac vao = sb cung

Goi m la sé cung, thi
Z deg +(v)= Z deg 7(v)=m
vEV vEV
Chirng minh:
Hién nhién vi méi cung (u,v) ra & dinh u va vao & dinh v nén dwoc tinh mot 1an trong bac ra cia u va mét lan
trong bac vao clia v nén suy ra dpcm.

3. Pwong di, chu trinh, lién thdng

* Dwéng di, chu trinh:

- DPuwong di: Pudng di co dd dai n tir dinh v dén dinh v, 1a day Vo, Vi, ...,Vn1, Vi ; VOI (Vi Vi) € E, ¥ i=0,...,n-
1. Buong di c6 thé biéu dién bang mét day n canh (cung): (Vo, V1),..., (Vi, Vis1),.-+, (Vn1, V). Dinh vg goi 1a
dinh dau, dinh v, goi la dinh cudi cia dwong di.

- Chu trinh: la dwong di c6 dinh dau trung véi dinh cudi. Pwéong di (hay chu trinh) goi 1a don néu khéng co6
canh (cung) bi lap lai.

* P6 thj Lién Théng:

- Db thi goi 1a lién théng néu hai dinh b4t ky luén cé dwong di. Néu db thi khong lién théng, dd thi ludn co thé
chia thanh cac db thj con lién thong (thanh phan lién thong) déi mét khdng cé dinh chung.

- Db thi c6 huwdng lién thong con dwoc goi 1a lién théng manh. Néu dd thi cd hwdng khéng lién théng nhung
dd thi v huéng twong trng lién théng thi db thi cé hwéng goi 14 lién thong yéu.

- D6 thi vd hwéng lién thong goi la dinh hwéng dwoc néu cé thé dinh hwéng cac canh dé cé dwoc dd thi co
hwdéng lién thong.
vi dy: hinh 2

@ @\ @ﬁ

C6 huong Ithdng CO6 hudng kg Ithéng V0 hudng Ithong VO hudng Ithong
(Ithdng manh) nhung Ithdng yéu mh huong dugc  Kg dinh huéng duoc
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e Dinhly 3: G la db thi vé hwéng lién théng.

G dinh huéng dwoc < mébi canh ctia G nam trén it nhat mét chu trinh.

Ching minh: hinh 3

(= ) G dinh hwéng dwoc = G lién théng manh = ¥ (u,v)€ E, 3 dwong di co6 huwéng tr u dénv = 3 dwong
di v hwéng tlr u dén v. BPwong di nay két hop véi canh (u,v) sé tao mét chu trinh chira canh (u,v) (xem hinh
3a)

(< ) Ta xay dwng mét thuat toan xac dinh hwéng cac canh ctia G dé G lién thong manh.

Gia str C la mét chu trinh, dinh hwéng cac canh trén chu trinh theo mét hwéng di vong theo chu trinh.

Néu tat ca cac canh cuia dd thi da dwoc dinh hwéng thi két thic thuat toan. Ngworc lai, chon canh e chwa dinh
hwéng ma e cé chung dinh véi it nhat mot trong sé cac canh da dinh hwéng (e ton tai vi G lién théng). Theo
gia thiét tim dwoc chu trinh C’ chtra canh e. BPinh hwéng cac canh chwa dwoc dinh hwéng cia C' theo mot
hwéng doc theo C’. Thuat toan 1ap lai cho t&i khi tAt ca cac canh cua d6 thi dwoc dinh hwéng (xem hinh 3b,
3c)

N AEA NP

Hinh 3a Hinh 3b Hinh 3c

* Pinh ré nhanh, canh cau:

- Dinh v goi 1a dinh ré nhanh (dinh tru) néu viéc loai bd v cung vé&i cac canh lién thudc véi nd lam tang sb
thanh phan lién théng.

- Canh e goi la cau néu viéc loai bd e 1am tang sb thanh phan lién théng.

4. Mot s6 do thi dac biét.
a) Do thj day du: . ’
Do thi day du n dinh, ky hiéu bdi K, la don do thi vd hwédng ma gilra hai dinh bat ky clia né luén cé canh

Ks Ka
e Dinhly4:

Do thi day da K, cé tat ca n(n-1)/2 canh, va la don dd thj cé nhiéu canh nhét.

b) D6 thi vong ‘
Do thi vong C,, n=23. gom n dinh vy, Vs,. . . .v, va cac canh (vi,V2), (V2,V3) . . . (Vn-1,Vn), (Vi,V1).

s Cq Cs Cs

c) D6 thj banh xe ‘ ‘ ] , ,
Do thi banh xe W, thu dwoc tir d6 thi vong C,, bang cach bo sung vao mét dinh méi ndi véi tat ca cac dinh
cla C,

3

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


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

T Wy W W

d) D6 thj lap phwong , , ‘
Q, 1a don d6 thj c6 2" dinh, cac dinh danh s6 tr 0 dén 2™ va hai dinh ké& nhau chi khac nhau mét bit.

110 111
10 11
0 1 100 101
- - 10 011
0o 01 noo ool
Ql Q2 Q3

e) Bon do thi hai phia , ]
Don d6 thi G=(V,E) dwoc goi la hai phia néu nhw tap dinh V,cﬁa noé cé thé phan hoach thanh hai tap X va Y
sao cho XuY=V va XNY=@ va moi canh cta do thi chi dwgc n6i mét dinh thudc X véi mot dinh thude Y.

e Dinhly 5 (chap nhan)

G la db thi hai phia © G khéng c6 chu trinh d6 dai I&.

e Thuat toan kiém tra do thi lién théng la hai phia:

BO: Chon v la mét dinh bat ky ctia d6 thi. Bat X={v}

B1: Tim Y la tap cac dinh ké ctia cac dinh trong X. Néu X" Y # ¢ thi db thj khdng phai la hai phia,
két thuc. Ngwoc lai xudng B2.

B2: Tim T 14 tap cac dinh ké cla cac dinh trong Y. Néu T Y # ¢ thi db thi khdng phai 1a hai phia,
két thuc. Néu T=X thi d6 thj la hai phia, két thic. Ngwoc lai gan X=T va 1ap lai B1.

Vi du:
a/ D6 thi nay khéng 1a hai phia vi chiva chu trinh d6 dai 1& (=3).

1 X Y (Cac dinh k& X) | T (Cac dinh k& Y)
1 2,3 1,2,3
5 T Y # ¢ :dd thi khong phai 14 hai phia

b/ D6 thi nay khlc“)ng la hai phia vi chtra chu trinh d6 dai 1é (=3).

3

X Y (Céc dinh ké X) | T (Cac dinh ké Y)
1 2 1,3,5

3\ \5 1,35 234,56

4 6 X"Y # ¢ :do thi khong phai I3 hai phia

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


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

c/ dd thi nay la hai phia vi khdng cé chu trinh do dai 1é

3
) X Y (Céc dinh ké X) T (Cac dinh ké Y)
1 1 5,7 1,2,4,6,8
, L[L12468 3,5,7,9 1,2,4,6,8
T=X: d6 thj Ia hai phia
. 5 X={1,2,4,6,8}; Y={3,5,7,9}
6

f) D6 thj hai phia day du:
Db thi hai phia G= =(X“"Y, E) voi |X|= m,|Y| = n dwoc goi la dd thi hai phia day du , ky hiéu 1a Ky, , néu méi dinh
trong tap X dwoc nbi véi tat ca cac dinh trong tap Y va nguoc lai.

B =5 Exza %

g) D6 thj chinh qui bac k: ¢c6 moi dinh bac k
Vi du K, la chinh qui bac n-1, K, la chinh qui bac n.

h) Do thi bu:
G’ goi labucia G néu cac dinh cla né la dinh ctia G va hai dinh ctia G’ 1a ké nhau khi va chi khi chang khéng
ké nhau trén G.

1 2 1 2
G
3 G 3
4 4

i) Hai d6 thj dang cau: ‘ o
G1=(V1, E1) va G,=(V,, E») la hai d0 thi don vd huwdng. G; va G, goi la dang cau néu c6 mét song anh f: Vv, -->
V,saocho (u,v) € E; < (f(u),f(v)) € E>.

Vi du:
Song anh f:
f(A)=1, f(B)=2,f(C)=3,
.*; , f(D)=4,f(E)=5,f(F)=6
Nhan xét:

Hai d6 thi dang cAu sé& c6 cung sb dinh, cung sb dinh bac k, cung sb canh, cting s6 tplt

j) D6 thi phang

Do thi goi la d6 thi phdng néu co thé vé né trén mat phang sao cho cac canh ctia né khéng cat nhau ngoai viéc
cat nhau & dinh. Cach vé& nhw vay goi 1a biéu dién phang cha db thi.

Vidu: K, laphang
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e Dinh ly 7 (Céng thirc Euler):

G la d6 thi phang lién thong, G c6 n dinh, m canh, r la s6 mién clia mat phang bj chia
b&i biéu dién phang cia G. Ta co:
r=m-n+2

Vidu: m=11, n=7 = sdmiénr=m-n+2=6

R
B, Eeg

5

Ey

5. Té mau d6 thi: t6 mau dd thi sao cho hai dinh ké nhau cé mau khac nhau va hay st dung s6 mau it nhat
nhw c6 thé.
Sép th tw danh sach cac dinh theo bac gidm dan.
Goi m la s mau can st dung, ban dau m=0;
Trong khi con dinh chwa t6 {
m=m+1;
T6 mau m cho dinh chwa dwoc t6 mau dau tién trong danh sach.
T6 mau m cho cac dinh chwa t6 mau trong danh sach va khéng ké véi cac dinh c6 mau m.

}

Chu y: ey , , .

Neu khong sap xep thi thwong stiv dung s mau nhiéu hon khi sap xép nhwng khong phai la luén nhw vay.
Thuat toan thwéng cho két qua véi s6 mau to it nhat nhwng khéng phai luén la nhw vay.

Vi du:
a) Cho don dbd thi vd hwéng 7 dinh, dang ma tran ké nhw sau:

N~ o oA~ WN PR
o| ol o| o] ~| | o]
o|l ol o r| o o ~r| N
o| ol o »r| o o] | w
Ol R R O k| kRl o »
| k| o »| o o o »n
| ol P | o o o o
o R |l o o o o N

Trinh bay két qua tai méi bwéc khi &p dung thuat toan t6 mau

b) C6 7 mdn hoc, cac cap mon thi sau c6 chung sinh vién thi:
(1, 2) (1,3);(1,4);(1,7);(2,3);(2, 4) (2,5),(2, 7) (3,4):(3,7):(4,5); (4 6);(5,7);(6,7)
Hay st dung thuat toan t6 mau dé tim sb budi thi it nhat can td chirc.
6
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c) Co 7 dai truyén hinh & cach nhau nhw da cho trong bang dudi day. Héi phai can it nhat bao nhiéu kénh
khac nhau dé phat song, néu hai dai khéng thé dung cung mét kénh khi ching cach nhau khéng qua 15

km.

1 2 3 4 5 6 7 1 2 3 4 5 6 7
110 85 [175]20 |50 10|16 1 /oJ1]ofoJo]1]o
2 185 |0 125 | 17.5 | 10 | 16 | 15 2 (1 ]o 1o 1 ]0 1
3 1751250 10 |20 |25]19 3 /01 ]of1]o]0]o0
4 {20 [175]10 |0 21 [ 22]13 4 o]0 |1]o 0o o1
515 |10 [20 [21 |0 |10 ]12 5 101 ]0ofo 0o |1 ]1
6 |10 |16 |25 [22 [10|0 |17 6 |1 ]o]o o1 ]0]o0
7 116 |15 [19 |13 [12]17]0 710 f1]of1]1]0]0

BAI TAP CHUONG 1
Bai 1:

Do thi lap phwong Q, la d6 thi c6 2" dinh, dinh dwoc danh s6 tir 0 dén 2"-1 . Hai dinh ké nhau néu hai xau nhi
phan biéu dién 2 dinh chi khac nhau 1 bit. Hay Iap trinh tim ma tran ké cta Q,, .

Bai 2:
Cho hai don dd thi v& huwéng cé mtk lwu trong hai file vdn ban. Hay kiém tra hai dé thj cé dang ciu hay
khéng?

Bai 3:
Viét chwong trinh kiém tra mét don d6 thi vo hwong c6 1a hai phia hay khong? Néu cé hai tim mét phan hoach
cla tap dinh. Biét rang MTK cla do thj lwu trong file van ban dang sau:

6

0 1 0 0 0 0
1 0 1 0 1 0
0 1 0 1 1 0
0 0 1 0 0 0
0 1 1 0 0 1
0 0 0 0 1 0
Bai 4:

Viét chwong trinh quan ly két qua thi dau béng da. Biét rang két qua lwu trong file van ban dang sau:
/lco 4 doi bong
/ldoi 1 da voi doi 2 ket qua 2/3, doi 1 thua, 2 thang

WNEFRPPF A

3
3
0
1

A WWN
NFEEFEDN

Hay in ra két qua dang sau:

*Ma tran trong so:
021-1

= W w
Yo Ne
= O
ON P

**Ket qua thi dau:
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Doi Tong Thang Thua Hieu Hang

2 3 1 0 1 1

3 3 2 1 1 2

4 0 0 0 0 3

1 0 3 6 -3 4
Bai 5;

Hay t6 mau dd thj véi s6 mau it nhat sao cho hai dinh k& nhau c6 mau khac nhau.

Bai 6:
Sép lich thi sao cho sb budi thi it nhat va khéng cé sinh vién nao bj trung bubi thi. D liéu vao la cac cdp mon
hoc ma c6 sinh vién thi ca hai mén dworc Iwu trong file dang sau:

10

1 2
1 3
1 5
2 3
2 4
2 6
3 6
3 8
3 9
3 10
4 7
4 10
5 8
5 9
5 10
6 8
6 9
6 10
7 8
7 10
*Két qua
*Ma tran ke:

0110100000
1011010000
1100010111
0100001001
1000000111
0110000111
0001000101
0010111000
0010110000
0011111000

Sap lich khong uu tien:
Buoil:146
Buoi2:257

Buoi 3: 3

Buoi4:89 10

Sap lich co uu tien:
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Buoi1:357
Buoi2:641
Buoi3:10289
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