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NOI DUNG

<% Céc thuat nglr vé do thi

% Biéu dién dd thi va sw dang cau
% Tinh lién thédng cta do thi

% Tinh lién thdng va bac cua dinh
“* Duwong di E va Ha

< Bai toan dwdng di ngan nhat

< Do thi phang

« T6 mau do thi

< Cay va cay khung cua do thi
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GIOI THIEU: Ly thuyét do thi

< La mét trong nhirtng nganh khoa hoc dwoc ra doi tr rat
som.

“ Buoc ding dé mo hinh héa bang hinh hoc va giai quyét
nhiéu bai toan trong thuc te.

« Cac bai toan thwong dwgc mé ta thdng qua cac dinh va
cac dwdong ndi gitra cac dinh, thé hién mai lién hé gilra
chung.
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CHUONG 1:Cac thuat ngir co’ ban vé do thi

* 1.1. Dinh nghia va khai niém

% 1.2. DO thi v hwong

< 1.3. B0 thi c6 hwéng

< 1.4. D6 thj ¢ trong s6

% 1.5 Db thi. phan doi

* 1.6. Nhirng do thi don dac biét

< 1.7. M6t vai i'ng dung ctia cac do thi dac biét
< 1.8. Do thj con
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1.Dinh nghia va khai niém

< Pinh nghia: d6 thi G 1a 1 cap G = (V,E), trong do:
= V: tap hop cac dinh
= E: tap hop cac canh, E c [V]?
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1.Dinh nghia va khai niém
Pinh nghia khac vé do thi

< D0 thi 1a mét cdp G = (V, F), trong do:

- V'la tap hop cac dinh,
-F:V - 2V, dwoc goi la énh xa ké.

% Sy twong dwong cua hai dinh nghia:
vx,ye V. (x,y)e E & ye FX).
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Xét lai vidu 1

/'

< Anh xa ké cua céac dinh trong hinh trén:
F(a) ={b, ¢}, F(b)={c}, F(c)=3T,
F(d) ={b, c} va F(e) ={a, b, d} .
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1.Dinh nghia va khai niém
BR lI = ~ I ” . ’ I ’

< Canh (x, y) € E la canh v6 huwdng khi cap dinh (X, y)
khong co thu ty

Do thi vdé hwéng Ia do thi chi chira cac canh vé hwéng
% Canh (x, y) la canh c6 hwdng khi cap dinh x, y cé thi tw
Do thi c6 hwéng la dd thi chi chira cac canh cé hwéng
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1.Dinh nghia va khai niém
D6 thi doi xirng

< Do thi G = (V, E) dwoc goi la dbéi xirng néu:

vVx,yeV: (x, yye E < (y,x)eE.

= Céc do thi v hwéng déu doi xirng.
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1.Dinh nghia va khai niém
Pon do thi va da do thi

<% Do thi G = (V, E) trong d6 méi cap dinh chi dwoc ndi toi
da bang 1 canh dwoc goi la don do thi hay con goi tat
la do thi.

< D0 thi trong do cod it nhat 1 cap dinh dwoc ndi véi nhau
nhiéu hon mét canh dwoc goi la da do thi.

< Mot gia do thi G = (V, E) trong d6 cac cap dinh duwc;j
ndi v&i nhau la 1 hodc nhiéu canh va méi dinh co thé
co khuyeén.

< Tém lai, gid do thj Ia loai do thi vdé hwong tdng quét
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Don DT c6 hwéng(cé thé cé khuyén nhwng khéng cé
canh boi cung chieu)

T
[z
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Bang tong hop

< Loai do thi Canh Co6 canh bdi? C6 khuyén?
Pon do thi VH Khéng Khéng

Da db thi VH Cé Khong

Gia do thl VH Cé Co

Po thico hwong CH  Khdng Cé

Pa d6 thi co hwéng CH  Co6 Co
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1.Dinh nghia va khai niém
Do thi day du

< Do thi vd hwong G = (V,E)

dwoc goi la do thi day da, néu méi cap dinh
déu co6 canh ndi gitra chung.

< D6 thi ¢6 hwéng G = (V,E) dwoc goi

Ia dé thi day du, néu mdi cap dinh déu \/
c6 cung ndi gitba chung (chiéu cla cung

c6 thé tuy ).
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11.Dinh nghia va khai niém
Bac cua dinh trong DT v6 hwéng

* Giastv G = (V, E) lamot do thi, ta goi bac ctia mét dinh
la sO canh ké v&i dinh doé.
= Dinh ¢é Iap 1a dinh khéng ndi v&i bat ky dinh nao.
= Dinh treo 1a dinh c6 bac bang 1.

% Ky hiéu: d(v) la bac cta dinh v trong dé thi G.

% Chu y: khuyén cla dé thj dwoc tinh 1a bac 2.
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1.Dinh nghia va khai niém
Bac cua dinh trong DTcé hwéng

< Trong do thj c6 hwdng:

" bdc- vao cua dinh v ky hiéu la d-(v) la sb cac canh
c6 dinh cudi la v.

= Béc-racla dinh v ky hiéu la d+(v) 14 s0 cac canh c6
dinh dau la v.

= (Nhw vay mét khuyén tai mot dinh sé gop thém 1
don vi vao bac vao va 1 don vi vao bac ra cua dinh
nay).
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1.Dinh nghia va khai niém
Bac cua dinh

< DL1( Dinh ly bat tay):. Cho G = (V,E) 1a mét do thj vo
hwdng co e canh. Khido 2e= >d(v)
= (Binh ly nay dung ca khi do thi cé canh bdi hodc céac
Khuyén)
< Dinh ly 2. Trong mét do thi vo hwéng s6 cac dinh bac 1é
la mot s chan.
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1.Dinh nghia va khai niém
Do thi con va do thi riéng

% Gia sir G = (V, E) 1a mot dd thi.
E)§ thi G’ = (V', E’) dwoe goi la do thi con cta do thi G
néu:
V'cV va E'cE.

% Do thi‘ G"=(V,E") voiE" c E, dwoc goi la do thij riéng
cua do thi G.
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1.Dinh nghia va khai niém
T/C D6 thi con va riéng

< M6i tap con cac dinh V'’ cua do thi G twong rng duy nhat
v&i mot doé thi con.

< Dé xac dinh mét doé thi con ta chi can néu tap dinh clta
no.

< D0 thj riéng 1a do thi gitr nguyén tap dinh va bé bot mét
sd canh.
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1.Dinh nghia va khai niém
P6 thi phan doi

< M6t do thi don G dwoc goi la do thi phdn déi néu tap
cac dinh V c¢é thé phan lam hai tap con khéng réng, roi
nhau V1 va V2 sao cho moi canh cla do thi ndi mét
dinh cida V1 v&i mot dinh cua V2.
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1.Dinh nghia va khai niém
Sw dang hinh

“ Hai do thi G,= (V,, E;) va G,= (V,, E, ) duoc goi la dang
hinh v&i nhau néu ton tai mot song anh S trén cac tap
dinh bao toan cac canh:

VXx,y e Vi1 (X, y) € E1 < (S(x), S(y)) € E2.

< Hai d6 thi dang hinh chi khac nhau vé tén goi clia cac
dinh va cach biéu dién bang hinh vé.
Do vay, ta khdng phan biét hai dé thi dang hinh véi nhau
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Vi du dang hinh

Hai do thi sau 1a dang hinh véi song anh:

S@)=x ,i=1,2,3 4.

= <P
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Chwong2.Biéu dién do thi

< Danh sach ké

< Ma tran lién ké
s Ma tran lién thubc
*» Danh sach canh
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1.Biéu dién bang ma tran lién ké

< Cho G = (V, E) la mét do thi co cac dinh dwoc danh so:1,

2, ...,N.
< Ma tran vuéng A cap n dwoc goi 1a ma tran lién ké cua
do thi G néu:
1 néu gitra |,j cé canh ké
Vi, j eV, Alij=. { 0 khong c6 canh k&

< PO thi G Ia dobi xtrng khi va chi khi ma tran ké A la doi
xwng.
s M6t khuyén dworc tinh Ia 1 canh
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“ Cho G = (V, E)mét gia do thi co cac dinh dwoc danh
s6:1,2, ..., n.

4

o 0

L)

4

L 4

m néu gitra I,j c6 m canh
« Vi,j eV, Alijl=. | 0khong co canh k&

L)

< D0 thi G Ia db6i xtrng khi va chi khi ma tran ké A 1a doi
xwng.
* M6t khuyén dwoc tinh la 1 canh
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< Ma tran ké cling co thé dung dé biéu dién dd thi
vO hudng c6 khuyén va co canh boi. Khi co
canh bdi ma tran lién ké khdng con 1a ma tran
khdng-mét niva, vi phan t& & vi tri (i,j) cia ma
tran nay bang soé canh béi néi dinh ui va
dinh uj. Khuyén tai dinh ui dwoc coi la canh noi
dinh ui v&i chinh né va dwoc tinh 1a mot canh.
Tat ca cac do thi vd huwdng, ké ca da do thi va
gia do thi déu cé ma tran lién ké doi xirng.
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0
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2.Biéu dién bang danh sach ke

< V@i moi dinh clia do thi ta xay dwng mdt danh sach maoc
ndi chtra cac dinh ké v&i dinh nay: Danh sach nay dworc
goi la danh sach ké.

<% M6t do thi dwoe biéu dién bang mét mang cac danh
sach ke.
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¢ void Dske To MTke(void){

X int dau, cuol; char str[132], tu[12],

//Doc va chuyen doi thanh ma tran ke

. fp = fopen("DSKE.IN","r");

s if(fp==NULL){

printf("\n Do thi khong ton tai"); getch();

L)

4

1)

*

o

o

S

*

return;
0:0 }

X // doc gia so dinh cua do thi

\/
0’0
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L)

7
0’0

fgets(str, 132, fp);n = atoi(str);

printf("\n So din do thi:%d",n);Init();
for( dau=1; dau<=n; dau++){
fgets(str,132,fp);
for(int j=0, p=0; j<=strlen(str); j++)
/ltach tu
if(str[j]!=""&&str[j]!="\t'&&str[j]!'="\0'&& str[j]!'="\n"{
tu[p]=strlj]; p++;
}

else if( p>0 && (str[j]==""|[str[j]=="\t'||str[j]=="0'||str[j]=="\n") §
tu[p]="0"; p=0;cuoi=atoi(tu);
if(cuoi!=0) { m++; A[dau][cuoi]=1; }
/lthiet lap gia tri cho ma tran ke

}

}
fclose(fp);}
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fgets(str, 132, fp);n = atoi(str);

printf("\n So din do thi:%d",n);Init();
for( dau=1; dau<=n; dau++){
fgets(str,132,fp);
for(int j=0, p=0; j<=strlen(str); j++)
/ltach tu
if(str[j]!=""&&str[j]!="\t'&&str[j]!'="\0'&& str[j]!'="\n"{
tu[p]=strlj]; p++;
}

else if( p>0 && (str[j]==""|[str[j]=="\t'||str[j]=="0'||str[j]=="\n") §
tu[p]="0"; p=0;cuoi=atoi(tu);
if(cuoi!=0) { m++; A[dau][cuoi]=1; }
/lthiet lap gia tri cho ma tran ke

}

}
fclose(fp);}
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S

*%

printf("\n Ghi vao Ma tran ke:");
fp=fopen("MATRANKE.OUT","w");
fprintf(fp,"%3d",n);
for(int i=1; i<=n; i++){
printf("\n");fprintf(fp,"%s","\n");
for(int j=1; j<=n; j++){
printf("%3d",A[i][j]);
fprintf(fp,"%3d", A[i][i]);

S

*%

S

*

e

*%

S

*%

S

*%

S

*

S

*

S

*%
——

S

*%

}
fclose(fp); getch();

S

*%

S

*
-
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3.Ma tran lién thuoc

< Céac ma trén lién thuéc ciing co thé dwoc dung dé biéu
dién cac canh béi va khuyén. G = (V,E) V ={v1, v2, ...,
vh} E={el,e2, .., em}

* Ma tran Iien thudc clhaddothi G la M = [mij], trong do

mij =1 néu canh ej lién thudc véi dinh vi va =0 néu
canh ej khong lién thubc véi dinh vi .
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P 4.Sw dang cau cua do thi

DN: Cac do thi don G1=(V1,E1) va G2 =(V2,E2) la
dang cau néu c6 ham song anh f tw V1lén V2 sao
chocacdinha va b la lién ké trong G1 néu va chi
néu f(a) va f(b) lalién ké trong G2 vé&imoi a va b
trong V1. Ham f nhw thé dwoc goi la mét dang cau.

Hay: Hai d6 thi G = (V,E) va G’ = (V',E’) goi la dang cau
vOi nhau néu :
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4.Sw dang cau cua do thi

= cO0 mot phép twong rng 1 — 1(song anh) gilra 2
tap V, V'

= va co mot phép twong vng 1 — 1 gitra 2 tap hop E,
£’

Sao cho:
néu canh e = (v,w) € E twong (rng v&i canh
e’ = (v,w’) € E’ thi cap dinh v, w € V cling la twong
trng cua cap dinh v, w e V

< G, G’ dang cau néu ton tai mot song anh o: V>V’ sao
cho: (i, ) € E (o(i), ¢()) € E".
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4.Sw dang cau cua do thi

< Néu G, G’ 1a dang ciu qua anh xa ¢ thi hai do thi:
= C6 clung so dinh, tirc 1a |V| = V]
= Cé cung soO canh: |E| = |E|
= C6 cuing sb dinh v&i bac cho san
= S6 dinh ké v&i dinhi e V va o (i) € V' la nhw nhau.
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Chwong3. Tinh lién thdng cta do thi

< Puong di

< Tinh lién thdng trong do thi vd hwdng
< Tinh lién thdng trong do thi.cd hwéng
< Dém dwdng di gitra cac dinh

< Phwong phap duyét do thi
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1.Dwong di

% Cho d0 thi G = (V, E)
= Puwdng di trong do thi 1a mot day cac dinh:
<X1, X2,..., Xi,..., Xk-1’ Xk>

sao cho méi dinh (trr dinh dau) déu co6 canh ké voi
dinh trwde doé.

V| = 2, 3, nen gy k'1, k (X|_1, XI) EE
< Puwong di nay di tr dinh dau x, dén dinh cudi x,.
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1.Dwong di

% D6 dai cua duwdng di la t6ng cac canh thuéc dwong di
do.

< Dudng di 1a dwdng di don néu cac canh trén nd xuat
hién khéng qua 1 lan .

< Puwong di dwoc goi la so cap néu nd di qua mdi dinh
dung 1 lan
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2.Chu trinh

<+ Chu trinh 1a mét dwdng di khép kin (dinh cudi trung voi
dinh dau cua dwdng di).

< Tuy nhién dé cho gon, trong ky hiéu cla chu trinh,
thuwong khéng viét dinh cudi:

** Chu trinh don: 1a chu trinh ma cac dinh trén né khac
nhau tirng doi.
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3.Tinh lién thong trong do thi vo huéng

< M6t do thi vé hwdong dwoc goi la lién théng néu co
dwdng di gilra hai diinh bat ky cua do thi.
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3.Tinh lién théng cta do thi vé huwéng

< Pinh ly 1. Gitra moi cap dinh phan biét cia mét do thi
vO huéng lién théng ludn ludén co dwong di don.



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

3.Tinh lién théng cta do thi cé6 hwéng

< BN . Do thi c6 huwong duoc goi la lién théng manh neu
co duwong ditly a toi bva tr b téi a voi moi dinh a
va b bat ky cua do thi.

< PN. D0 thi c6 hwéng dwoc goi 1a lién thong yéu neu co
dwong di gitra hai dinh bat ky ctia do thi vé hwéng nén.
(Nhw vay do thij lién thdng manh thi cling lién théng yéu)
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3.Tinh lién théng cta do thi vé hwéng

binh nghia:

< D6 thij lién théng khéng cé bat ky chu trinh ndo dwoc goi
la mét cay.

< mot nhom cay trong do khong co 2 cay nao duoc noi
vOi nhau duwgc 90| la mot rwng

* Rwrng bao trum cua mot do thi 1a rteng va |a do thi con
cla do thi d6 va chira tat ca cac nut cia do thi; rivng.
gomcaccay T1,T2,...,Tm trong do cay Ti chira tat ca
cac nut lién thong voi nut goc cda no trong do thi.

< Néu rieng bao trim chi gom mot cay thi cay do dwoc
goi la Cay bao trum cua doé thi do.
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4.Dém dwdng di gitra cac dinh

< Pinh ly 2. Cho G 1a mét do thj véi ma tran lién ké A
theo thr tw cac dinh v1,v2, ...,vn (v&i cac canh vo
hwdng hoac co hwdng hay la canh boi, hoac co thé cé
khuyén). S6 cac duwdng di khac nhau do dai r tlr vi
dén vj trong dé r la mét sd nguyén dwong, bang gia tri
cla phan t& (i,j) cia ma tran Ar.(cm-SGK)
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4

L)

» void nhan(int kq[][10],int a[][10],int n)
{

L)

e

*

int tmp[10][10];

for(inti=1; i <=n; i++)
{
for(intj=1;j <=n;j ++)
{tmp[i][j]=0;
for(intk =1 ; k <= n; k++)

/ / / / J/ J/ J/ J/ J/
0’0 0’0 0’0 0’0 0’0 0’0 0’0 0’0 0’0

tmpli][j] += kq[il[k]*a[k][];

e

*
-

e

*

}

for(inti=1; i <=n; i++){
for(intj=1; j <= n;j ++){

kq[i][j]=tmpl[il[i];}}

e

*

e

*

e

*

e

*
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5.Phuong phap duyét do thj
Duyét do thi theo do sau (Depth - first
traverse)

¥

» Tuw twong co ban cua thuat toan 13 bat dau tai mot
dinh v0 nao do, chon mot dinh u bat ky ké véi vO va
lAy n6 1am dinh duyét tiép theo. Cach duyét tlep theo

duwoc_thwe hién twong tw nhw doi véi dinh vO voi dinh
bat dau la u.
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€ kiem tra viec duyet moi dinh dung mot lan, chung ta
st dung moét mang chuaxet|] godm n phan to (two’ng rng
v&i n dinh), néu dinh tht i da dwoc duyét, phan te twong
(’ng trong mang chuaxet[] co gia tri FALSE. Nguworc lai,
néu dinh chwa duwoc duyét, phan tp twong wng trong
mang co gia tri TRUE. Thuat toan c6 thé dwoc md ta
bang thu tuc dé qui DFS () trong do: chuaxet - 1a mang
céac gia tri logic dworc thiét 1ap gia tri TRUE.

void DFS( int v){
Tham_ bBinh(v); chuaxet|[v] := FALSE;
for (u eke(v)){
if (chuaxet{u] )
DFS(u),
}

}
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% Thu tuc DFS() sé tham tat ca cac dinh cung thanh phan
lién thong voi v moi dinh ddng mot Ian Pé dam bao
duyét tat ca cac dinh cla do thi (co thé c6 nhiéu thanh
phan lién thdéng), chidng ta chi can thwc hién duyét nhw

sau:
o2 {
X for (i=1;i<n ; j++)
% chuaxetfi] := TRUE; /* thiét 1ap gia tri ban d4u

cho mang chuaxet[]*/
for (i=1;i<n; i++)
if (chuaxetlfi] )
DFS(i);

4

L)

*

e

*

e

*

\/

0.0
~~
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VD:

duyét do thi sau theo chiéu sau
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Dinh bat dau duyét

Cic dinh da duyvet

Cac dinh chwa duyet

DFS(1) 1 2.3.4.5,6.7.8.9,10,11,12, 13

DFS(2) 1,2 3.4.5.6,7.8.9,10, 11,12, 13

DFS(4) 1,2,4 3,5.6,7,8,9. 10,11, 12, 13

DFS(3) 1243 5678910111213

DES(6) 12.43.6 -

DES(7) 1243.6.7

DFS(8) 1243.678

DFS(10) 1243,6.7.8.10

DFS(5) 1243.6.78.10.5

DFS(9) 1243.6781059 L

DFS(13) 1243.6.78.1059,13 11,12

DES(11) 1243.6.78.1059.13.11 12
1243,67.8.1059,.13,11,12 b
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4

“ void DFS(int G[J[MAX], int n, int v, int chuaxet(]){
int u;

1)

S

*

X printf("%3d",v);,chuaxet[v]=FALSE;
X for(u=1; u<=n; u++){

X if(G[v][u]==1 && chuaxet[u])
< DFS(G,n, u, chuaxet),
o2 }

o2 }
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1)

o0

> void main(void){

int GIMAX]IMAX], n, chuaxet[MAX];

Init(G, &n);

for(int i=1; i<=n; j++)
chuaxet[il=TRUE;

printf("\n\n");

e

*%

e

*

e

*

e

%

e

%

e

*%

DFS( G,n, 2, chuaxet),

e

*

getch();

\/

0‘0
\—~
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e

*

Buwoc 1 (Khdi tao):
Stack = JJ; Push(Stack, u); <Tham dinh u>; Chuaxet[u] =

L/
000

False;
% Budc 2 (Lap):
X whlie( Stack# ) {
X s = Pop(Stack);
X for each te Ke(s) do {
X if ( Chuaxet[t] A
X8 <Tham dinh t>; Chuaxet[t] = False;
X Push(Stack, s) ; Push(Stack, t) ; break ;
o }
o }
o } )
% Buwoc 3 (Tra lai két qua):
X Return(Tap dinh da duyét);
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s // thao tac voi stack s int full(stack *ps){

% #include<define.h> o if(ps->top==100-1) return(1);
s typedef struct{ X return(0);

X int top;  }

X int node[100]; % void push(stack *ps,int p){

%} stack; X ps->top++;

s int empty(stack *ps){ X ps->node[ps->top]=p;

o if(ps->top==-1) return(1);  }

X return(0); % int pop(stack *ps){

%} X return(ps->node[ps->top--]);
% int viewpop(stack *ps){ X

% Int x=ps->node[ps->top]; return(x)

o
o }
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%o

%

void FO9_1(void){

< stack s;

< int x,a;

X printf("Moi ban nhap so :");scanf("%d",&x);
X printf(" he co so :");scanf("%d",&a);
X printf("Ket qua :");

< s.top=-1;

X do {

X push(&s,x%a);

X X=x/a;

X } while (x>0);

X while (empty(&s)==0) {

* x=pop(&s);

<> printf("%d",x);

oo }

X getch();

o }
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Hoac thuat toan cé thé duwoc cai dat theo stack nhw sau:
“ void Dtraverse(kmatran a, kvecto &chuaxet, int k, int n)
s {stack S[20];int i,h;

» push(k);chuaxet[k]=false;

» while(lempty())

1)

4

L)

L)

4

L)

2 )

< {h=pop();

s printf("%5d",h);

s for(i=n;i>=1;i--)

s if(chuaxet[i] && a[h][i]) {push(i); chuaxet[i]=0;break;}
o2 }

s return;

o2 }
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Str dung dé kiém tra tinh lién théng nhw sau

¢ int LienThong(kmatran a,int n)
s {Stack<int> S(20);int i,h;kvecto chuaxet;
» for(i=1;i<=n;i++) chuaxet[i]=true;
S.push(1);chuaxet[1]=false;
while(!S.empty())
{h=S.pop();

for(i=n;i>=1;i--)

if(chuaxet[i] && a[h][i]) {S.push(i);chuaxet[i]=0; break;}
}
for(i=1;i<=n;i++) if(chuaxet[i]) return(false);
return(true);

“

1)

4

L)

1)

e

o

e

*

e

*

e

e

e

e

e

o

e

*

e

*
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Duyét do thi theo chiéu réng

S Déy rang v&i thuat toan tim kiém theo chiéu sau, dinh
tham cang muyon sé tré thanh dinh sém dwoc duyet
xong. Do la két qua tat yéu vi cac dinh tham dwoc nap
vao stack trong thi tuc dé qui. Khac v¢i thuat toan tim
kiém theo chieu sau, thuat toan tim kiém theo chiéu rong
thay thé viéc sy dung stack bang hang doi queue. Trong
tha'tuc nay, dinh dwoc nap vao hang doi dau tién la v,
cac dinh ké vai v (v1, v2, . . ., vk) dwoc nap vao queue
ké tlep Qua trinh duyét tlep theo dwoc bat dau tlr cac
dinh con cé mat trong hang doii.

% Dé ghi nhan trang thai duyét cac dinh cua do thi, ta cling
van st dung mang chuaxet[] gom n phan to thidt lap gia
tri ban dau la TRUE. Néu dinh i cua do thi da duwoc
duyét, gia tri chuaxetfi] s& nhan gia tri FALSE. Thuat
toan dirng kh| hang doi rong. Thu tuc BFS dwdi day thé
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4

)

L)

> void BFS(int u){

queue = ¢;

u <= queue; /*nap u vao hang doi*/

chuaxet[u] = false;/* dbi trang théi cta u*/

while (queue = ¢ ) { /* duyét téi khi nao hang doi rong*/
queue<=p; /*1ay p ra tir khéi hang doi*/
Tham_Dinh(p); /* duyét xong dinh p*/

for (v € ke(p) ) {/* dwa céac dinh v ké véi p nhung chua
duwoc xét vao hang doi™/

*e

*%

WS

*

WS

*

e

%

WS

*%

WS

%

WS

*%

X if (chuaxet|v] ) {

XS v<= queue; /*dwa v vao hang doi*/

X chuaxet[v] = false;/* doi trang théi cta v*/
& )

o )

o }/* end while*/
“ }M*end BFS*/
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nti

L)

0’0
!-\

4

L)

. int u, dauQ, cuoiQ, j;
dauQ=1; cuoiQ=1;QUEUE[cuoiQ]=i;chuaxet[i]=FALSE;
/* thiét 1ap hang doi véi dinh dau la i*/
while(dauQ<=cuoiQ){
u=QUEUE[dauQ];
printf("%3d" u);dauQ=dauQ+1; /* duyét dinh dau hang doi*/
for(j=1; j<=n;j++){
if(Glu][j]==1 && chuaxet[j] ){
cuoiQ=cuoiQ+1;
QUEUE[cuoiQ]=j;
chuaxet[j][=FALSE;

J/
0’0 L)

e

*

e

*

J/
0’0

e

*

e

*

/
0’0

e

*

e

*

DRI IR
N~
N~
N~

J/

0’0
“—~
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% Th{ tuc BFS sé tham tat ca cac dinh cung thanh phan
lién thdng véi u. Dé tham tat ca cac dinh clha do thi,
chung ta chi can thwe hién doan chwong trinh duai day:

o2 {

X for (u=1; us<n; u++)

X chuaxet[u] = TRUE;
X for (ueV)

X if (chuaxet{u] )

X BFS(u);

o2 }
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Cac dinh d3 duyét

Cac dinh trong hang do

Cac dinh con la

0 0 1,2,34,5,6,789.10,11,12.13
1 2,3, 11 4,5.,6,7.89.10,12,13
1, 3,11, 4,6 5,7.8,9,10,12,13
1,2,3 11, 4.6 5,7.8,9,10,12,13
1.2,3,11 4,.6,12, 13 5,7.8.9.10

1,2,3, 11,4 6,12.13

1,2,3,11.4.6 12,13, 7, 8

1,2,3,11,4,6,12 13,7.8

1,2,3,11,4. 612,13 /.8.9

1,2,3,11,4, 612 137 5, 9

1,2,3,11,4,6,12,13,7.8 9, 10

1.2,3,11.4,6,12,13,7. 8,9 10,5

1,23.11,.4,6,12,15,7,8,9,10 |5

1.2,3,11.4,6,12,13,7, 8,9.10. 5
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< Canh cau- canh kh&p-canh cat
< Dinh khép-dinh cat-diém khép- dinh tru
< Dém s6 thanh phan lién théng cta do thi
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CHUONG 4. CHU TRINH EULER VA CHU TRINH HAMILTON

% 1.Khai niém vé dwérng di va chu trinh Euler

% 2.Cac diéu kién can va da cho chu trinh va dwong di
Euler

s 3. Thuat toan tim chu trinh Euler

“* 4. Dwong di va chu trinh Hamilton
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1. M& dau

Dinh nghia
< Chu trinh don chira tat ca cac canh cla dod thi dwoc goi
|a chu trinh Euler.

“* Dwong di Euler trong G la dwdng di don chira moi
canh cua G.
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e

\
d d ¢ c d

< D6 thi G1 co chu trinh Euler, thi du a,e,c,d,e,b,a. Ca
hai d6 thi G2 va G3 déu khéng co6 chu trinh Euler. Tuy
nhién G3 cé dwdong di Euler, cu thé 1a a,c,d,e,b,d,a,b



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

PDuong di Euler
Bai toan. Thi tran Kénigsberg chia thanh 4 phan bai
cac nhanh cua dong séng Pregel

Bon phan nay dwoc ndi két béi 7 cay cau
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: Lﬁ NI LT
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Duong di Eulﬁ

Cau hoi. Co6 thé di qua bay cay cau ma khéng co cay cau
nao di qua 1 1an
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1. Mé dau

«*Chu trinh Euler la mot dwong di Euler
nhwng nguoc lai thi chwa chic d3 dung
(vi du trén do thi G3 thi a,c,d,e,b,d,a,b
la dwdng Euler, nhwwng khdéng phai la chu
trinh Euler).

< Chu trinh Euler cé thé di qua mét dinh hai
lan (vi du chu trinh a,e,c,d,e,b,a trén do
thi G1) va co the khong di qua mot sO
dinh nao dé néu cac dinh nay la cac dinh
co Iap, tirc la cac dinh ¢é bac bang 0
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<+Chu trinh Euler chi lién quan dén cac
canh cua do thi, vi vay ta co thé thém
mot sO bat ky cac dinh cé bac 0 (dinh
co 1ap) vao dé thj G thi chu trinh
Euler cia G van khdng thay doi.
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2.Céac diéu kién can va dd cho chu trinh va
dwong di Euler

Dinh ly sau day cho ta diéu kién can va du dé mot da do
thi co chu trinh Euler:

< Do thi vé huwdng
Dinh ly 1 . M6t da do thi 'khong co diém cb lap cé chu

trinh Euler neu va chi néu do thj Ia lién théng va mébi
dinh ctia né déu cé bac chan.

< Doi v&i do thi cé hwong ta co dinh ly sau:

Dinh ly 2. M6t da do thi co huo’ng khong c6 dinh c6 lap
ton tai chu trinh Euler néu va chi néu do thi la lien thong
yéu dong thoi bac-vao va bac-ra ciia mdi dinh la bang
nhau.
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é"gT‘ 3.Thuét toan tim chu trinh Euler l

« Bai toan: Cho do thi G = = (V,E). Hay tim chu trinh
Euler cia d6 thi G néu co.

+* Thuat toan:

< Bwdc 1: Kiém tra tinh lién thong cta BT
Néu G lién théng thi chuyén sang bwéc 2,

ngwoc lai thi thong bao la chung ta chi xét do thi lién
thong va duwrng thuat toan. (Vi co thé thay rang néeu do
thi c6 mot thanh phan lien thgng con phan con lai la
cac diém cd lap thi van c6 thé co chu trinh Euler, vi
chu trinh Euler chi quan tam dén viéc di qua cac canh
ma khéng quan tam dén V|ec di qua cac dinh).

% Bwdc 2: Kiém tra xem DK can va dd cla chu trinh,
dwong di euler
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Buwoc 3: Xay dwng thuat toan tim chu trinh Euler don trong
G sao cho tat ca cac canh cua G déu cd chu trinh don di
qua va chi di qua moét lan bang cach sau:

< Tao mang CE dé ghi duwong di va mét Stack dé xép cac
dinh sé xét. Pau tién xép mot dinh u nao doé cua doé thi vao
Stack.

< Xét dinh v nam trén cung clia Stack va thwc hién:

< Néu v la dinh cé 1ap thilay v ra khoi Stack va dwa vao
CE.

< Néu v I3 lién thdng véi dinh x thi dwa x vao ngan xép
sau do xo6a canh (v,x);

< Quay lai buwéc 3. cho t&i khi ngan xép réng thi dirng. Két
qua dwdng di Euler dwoc chira trong CE theo thir tw

niwcyc lal.
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e e = = =

Buac (+1a t11 trong stack (1a 11 trong ©
1 F
2 fa
3 fac
4 facf .
5 fac f 3,4, 5 6,7, 9,10
i fach f 3,4,6, 7,9, 10
i fachd f 3,4,7, 9,10
& fachb dc f 3.4 7 10
9 fach d fc 34,7 10
10 fach de fc 3.4 7
11 fach deb fc 3.4
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@)—

12 fachdeha fc 3
13 fachdehad fc

14 fachdeha fcd

15 fachdeb fro.da

16 fach de fo.dab

17 fachd frdab.e

18 fach fodabed

19 fac fedabedb

20 f 4 fedabedbc

21 F fedabedhbcoa
2d Feodabedhbeaf
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void CTEuler(kmatran a, int n, int k kvecto CT, int &nCT)
{Stack S;kmatran B;int i,j,h,t;
SetEqual(B,a,n);//Dat b=a de khoi phuc lai gia tri sau nay
push(&S,k);//Dua dinh bat ky vao Stack, o day ta chon dinh 1
nCT=0;//Ban dau chu trinh chua co phan tu nao
while(empty(&S))
{h=viewtop(&S);i=1;
while(i<=n && a[h][i]==0) i++;//Tim i dau tien de a[h][i]#0
if(i==n+1) //h da la dinh co lap, dua h vao chu trinh CT
{nCT++;CT[nCT]=h; pop(&S,h);}//Lay dinh co lap ra khoi Stack
else
{push(&S,i);a[h][i]--;a[i][h]--;}//Loai canh (i,h) khoi do thi
}
//Dao lai chu trinh cho hop ly hon
i=1;j=nCT,
while(i<j)
{t=CT[I;,CT[II=CT[L;CT[]=t;i++;j--}

J / J X/ X/ X/ O/ X/ O/ / J/ / J/ / J/ J / J
0" 0’0 0’0 0.0 0‘0 0.0 0‘0 0.0 0‘0 0.0 0‘0 0.0 0‘0 0.0 0‘0 0’0 0’0 0’0

SetkEqual(a,B,n);
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_(2: 4.Dworng di va Chu trinh Hamilton l

< Pworng di va chu trinh Euler chi lién quan dén cac canh
cda do thi. Tuy nhién cau hdi twong tw co thé dat ra doi
v@i cac dinh. Thi du trong mdt mang lwdi giao théng ta
lai quan tdm dén viéc xuat phat tr mot thanh phd, liéu ta
c6 thé dén tham tat ca cac thanh phd khac. méi thanh
pho tham dung mét 1an va cudi cung tré lai thanh pho
xuat phat?
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DINH NGHIA

Cho d6 thi G = (V,E).
<« Dbuongdi R duwoc 90| la dwo’ng di Hamilton néu né di
qua tat ca cac dinh cua dd thi, méi dinh dung mét lan.

< Chutrinh C dwoc goi la chu trinh Hamilton néu né
xuat phat tr mét dinh v_nao do, di qua tat ca cac dinh,
moi dinh dung mot 1an rdi tré lai diém v. PO thi cé chu
trinh Hamilton dwoc goi 1a dé thi Hamilton.

< D0 thi chra dwong di Hamilton dwoc goi la doé thi nira
Hamilton.

< Trong céac vi du sau chung ta sé thay la do thi Hamilton
la nira Hamilton nhwng ngwoc lai khéng luén ludn dung.
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< Pinh ly 3. Gia si* G 1a mot don do thi lién thdng v&i n
dinh trong d6 n>3.

<+ Pinh ly 4. Gid st G = (V,E) la do thi cé6 huwéng day 4du.
Khi d6 trong do thi G ton tai dwdng Hamilton.
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Thuat toan tim chu trinh Hamilton

“ void Hamilton( int k) {

< /* Liét ké cac chu trinh Hamilton ctia do thi bang céch
phat trién day dinh

& (X[1], X[2], . . ., X[k-1] ) ctia dé thi G = (V, E) ¥/

X for ye Ke(X[k-1]) {

X if (k==n+1) and (y == v0) then

“* Ghinhan(X[1], X[2], . . ., X[n], v0);

o else {if chuaxet[y]

oo {X[k]=y; chuaxet[y] = false,
R Hamilton(k+1);

KX chuaxet[y] = true;}

o3 }

2 ]

e OMOVERTSMMTAWA
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)
000

K/
’0

*,

K/ K/
0’0 0’0

X/
‘0

L)

e

%

7
.0

K/
0’0 L)

J
‘0

L)

4

J
>

L)

)
000

K/ 7
0’0 0.0

#define MAX 50
#define
#define FALSE

TRUE 1
0

int AIMAX][MAX], C[MAX],

B[MAX];

//int B[MAX];
inti, d,n;

void Init()}{
inti, j;FILE *fp;

fo= fopen("DDHMTON.IN", "r"):
if(fp==NULL){

co file input");

}

printf("\n Khong

getch(); return;

L/
000

e

%

K/
0‘0

K/
’0

*,

7 7 X/ K/ K/ 7 7 X/ K/
0’0 000 0‘0 0’0 0’0 0’0 000 0‘0 0’0

fscanf(fp,"%d",&n);
printf("\n So dinh do thi:%d", n);
printf("\n Ma tran ke:");
for(i=1; i<=n; i++){
printf("\n");
for(j=1; j<=n; j++{
fscanf(fp, "%d", &A[i][j]);
printf("%3d", A[i][j]);

}
fclose(fp);

for (i=1; i<=n;i++)
C[i]=0;
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7 7
0’0 0’0

/7
’0

L)

X3

%

3

%

3

*

3

%

X3

%

void Result(){

inti;

printf("\n ");
printf("%3d ", B[1]);

for(i=n; i>0; i--)
printf("%3d", B[i]);
a++;

}

3

%

7
0’0

/7
’0

)
0.0 L)

3

*

3

%

X3

%

3

A

)
L X4

3

*

void Hamilton(int A[J[MAX],int *B, int *C, int i){
for(int j=1; j<=n; j++){
if(A[B[i-1]][i]==1) {
if((i==n+1)&& (j==1))
Result() ;
else

if (Clij==0 ){ Bli]=j; C[j]=1;
Hamilton(A,B,C,i+1);
ClI=0; } } }

main(void){
B[1]=1; int i=2; d=0;

Init();
Hamilton(A,B,C,i);
if(d==0)
printf("\n Khong co duong di Hamilton");
getch();
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% Chwong trinh chinh dwoc thé hién nhw sau:

&

X for (veV ) chuaxet[v] = true; /*thiét 1ap trang thai céac
dinh*/

% X[1] =vO0; (*v0 Ia mét dinh nao doé cua do thi*)

X chuaxet[v0] = false;

X Hamilton(2),
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Hink 6.9. Céy im kiém chu trink Hamilton,
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% void Result(){
% int i
< printf("\n");

% printf("%3d ", B[1]);

e

e

for(i=n; i>0; i--)
printf("%3d", Bi]);

e

o

e

*

d++:

J

/
0’0
\‘
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e

*

void Hamilton(int A[[[MAX],int *B, int *C, int i){
for(int j=1; j<=n; j++){
if(A[B[I-1]IlI]==1) {
if((i==n+1)&& (j==1))
Result() ;
else
it (Clij==0 ){ Bli]=j; C[iI=1,
Hamilton(A,B,C,i+1);
Clii=0;} } }

e

%

e

%

e

%

Y

*

e

*

e

*

e

*

e

*

/
0’0
N~

e

%
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“* main(void){
o B[1]=1; int i=2; d=0;

e

*%

Init(),
Hamilton(A,B,C.,i);
if(d==0)
printf("\n Khong co duong di Hamilton");

e

*

e

*

e

%

4

L)

*  getch(),
>/
}

L)

4

L)

)
0‘0 ¢
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s void Result(void){

X int i;

X printf("\n ");

X for(i=n; i>0; i--)

o2 printf("%3d", Bli]),

oo a++;

&}

s void Hamilton(int *B, int *C, int i){

X int j, k;

X for(j=1; j<=n; j++){

o2 if(A[B[i-1]][j]==1 && C[j]==0){
o2 Bli]=j; C[j]=1;

o2 if(i<n) Hamilton(B, C, i+1);
KX else Result();

o2 Cli]=1;

2o }

KX }

&}
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4

L)

> void main(void){
B[0]=1; i=1;d=0;

1)

S

*

< Init();

X Hamilton(B,C,i);

& if(d==0)

R printf("\n Khong co duong di Hamilton"),
X getch();

<)
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CHUONG 5. Tim dwérng di ngan nhat

< 1.M& dau

% 2.Thuét toan Dijkstra xac dinh cac dwong di ngan nhat
tr mot dinh dén cac dinh con lai

< 3. Thuat toan Floyd xac dinh dwdng di ngan nhat gitra
moi cap dinh

< 4. Do thi phang

% 5.T6 mau do thi
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1. MO PAU

*» Trong sd clia canh:la gia tri dwoc ghi trén moi canh cla
do thi.

< D0 thi cé trong sb 1a do thi ma trén d6 méi canh co 1
trong so

% Bai toan tim dwdng di ngan nhat gitra hai dinh u va v
chi c6 nghia khi thwc sw c6 dwdng di tr dinh u toi
dinh v. Vay & day ta sé gia thiét do thi dang khao sat
la don dd thi lién thong. Phai:

= Tim 1 dwdng di (u->v) co tong trong so trén cac canh ma
dwdng di dé phai di qua dat gia tri min
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B..Thuét toan Dijkstra xéc dinh cac dwong di ngan nhét tir mot
dinh dén cac dinh con lai

= Gia sur ta xet do thi vo hwong G = (V,E), co trong
s0.Ky hiéu trong s6 cla canh glwa hai dinh | vaJ la
wij, dat wii =0 va wij =co(gilra | va j khong co
dwong di trwe tiép), con lai Wi,j khac 0 va khac «
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= Thay vi tim chi m6t khoang cach bé nhat tir
a dén b, tatim mots6 khoang cach bé nhat
tr a dén cac dinh khac trong dé cé b.

= Ki hieu: w(x,y);D; (y);pi(y)



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

Thuat toan Dijkstra

BO:Dau tién :Dwa x0=a vao tap S

= Tinh khodng cach truc tiép tir cac dinh yeVia tdi dinh
dau a la Dy(y)=w(a, y). Tim dinh c6 khoang cach nhé
nhat dat la x1, tee 1a: Dy(x1)=min{D, (y)}.

bat (danh dau) D(x1)=D0(x1);
pO(y)=a neu w(a,y)!=vocung
=-1néu w(a,y)=vocung
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B1: Bwa x1 vao tap S la tap cac dinh da dwoc gan nhan s={a,x1).

= Tinh lai cac khoang cach tw dinh vi=a t&i cac dinh y con laie VAS co
thé thdng qua x1 hodc di trwe tiép: D 1(y)=min(Dy(y ),D(x1)+w(x1,)y) . VOi
y € V\S

L4y dinh c6 khodng cach nhd nhéat dat 1a x2. Tie [a D1(x2)=min{D1(y)
voiy € VAS).
Pat D(x2)=D.(x2).

b= [BBY B D)=DG)
1 v, ki Di(p) = Dy(x)+ Wix,p)
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Bk:Dwa xk vao S=>5={a,x1,...,xk)

= Tinh lai cac khoang cach tir dinh v1=a t&i cac dinh y
con laie V\S c¢6 thé thdng qua xk hodc di truc tiép
tir a :D,(y)=min(D,_4(y ), D(x,)+w(x,,y) . V&iy € V\S

= Xac dinh x,,, sao cho DK(X,,,) =min{D,(y) | ye
V\S} .Dat(danh dau) D(X,,1)=DK(X,.1)

0 W 00-0.0
oo D (y)l= D+ ,y

By)=
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C& nhuw thé cho t&i khi dinh cudi b xuat hién trong S thi
dwng thuat toan lai

Ldc nay ta co6 dwdng di ngan nhat 1a
a, ..., P(P(P(b))), P(P(b)), P(b), b
va do dai dwong dinay 1a D(b)
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3. Thuat toan Floyd xac dinh duong di
ngan nhat gitra moi cap dinh

< V&i nhirng gia thiét nhw trong thuat toan Dijkstra, ta
xét bai toan tim dwdng di ngan nhat gitra moi cap dinh.
Chung ta dung ma tran DJi,j] dé Iwu d6 dai dwdng di
ngan nhat gitva 2 cap dinh i va j va ma tran P[i,j] dé
lwu dwdng di ngan nhattly i dén j. Thidu P[i,j] = k
cO nghia la nut k dirng trwwdc nut j trong dwong di
ngan nhattly i dén j. Phwong phap nay dwoc xay
dwng bdi Floyd trén co s& s dung nhirng y twéng
cua phwong phap Warshall trong xac dinh bao déng
chuyén tiép. Cu thé ta thwec hién cac bwdc sau:
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Thuat toan

< Ta goi Dk la ma trdn chra khodng cach ngan nhat tw
dinh i dén dinhj trong cac dwdng di chi chiva céc
dinh trong tap {1,2,....k}. Ta c6 thé thwc hién theo tirng
bwdc nhuw sau:
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< Budc 0: Khoi dau ta dat DO[i,j] = WIi,j] 1a dwdng di
trwe tiép, khbng qua nut nao ca.

% Budc 1: D1Ji,j] = min (DOJi,j], DO[i,1] + DO[1,j])

% Budc k: DKJi,j] = min (Dk-1[i,j], Dk-1][i,k] + Dk-1[k,j])

"’ - e

< Dén buwdc nta sé dwoc ma tran D can tim. Trong moi
buwéc ta ghilai vét cua dwdng di trong ma tran PJi,j]
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Giama

¢ void floyd(int d[][n],int p[][n])

s {int k,i,j;

//IKhoi tao ma tran D va P

for(i=1;i<=n;i++)

for(j=1;j<=n;j++)

{dli]i] = wiliL;plil[]=-1;}*plill]=-1 nghia la truc tiep

/
0‘0 L)

e

*

/
0‘0

e

e

e

o



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

¢ //Bat dau vong lap
khong qua dinh nao*/

for(k=1;k<=n;k++)
for(i=1;i<=n;i++)
iIf(d[i][k]>0 && d]i][k]<vocung)//Co duong di tu i den k
for(j=1;j<=n;j++)
if(d[k][j]>0 && d[k][j]J<vocung)//Co duong di tu k den j
if(d[i](] =0 && d[i]j]>d[i][k] + d[K][])

4

L)

*

e

*

e

*

S

*

e

*

e

*

e

*

S

*

) {d[i]0] = dlij[k] + dIK][Lplb]=K:}

S

*
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Chwong 6. D6 thi phang
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PO THI PHANG

+ Bai toan ba biét thy va ba nha may

< D0 thj phang

< Cac diéu kién cho tinh phang cta dé thi
< Sac sb6 cua do thj phang
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BAI TOAN BA BIET THU VA BA NHA MAY

<% Bai toan: Trong mét thj tran c6 ba biét thy va ba nha
may cung cap: dién, nwée va khi dot.
M®&i biét thw déu mudn mac dwdng cap dién ngam,
dwdng 6ng cap nudc, dworng 6ng cap khi dot riéng tur
nha minh dén ba nha may ma khéng gap dwédng 6ng
cua cac biét thw khac.

Hai rang cé l1am dwoc nhirvng dwdng di nhw thé hay
kKhdng?
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BAI TOAN BA BIET THU VA BA NHA MAY (tiép)

BPién 2 Vas

A B C
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PN PO THI PHANG

s Dinh nghia 1
Pa d6 thi v hwéng G dwoc goi la dé thi phang néu co
thé biéu dién né trén mat phang sao cho khdng cé hai
canh nao cat nhau, trt tai dinh.
- Dién hiru han cta mét do thi phang 1a mét mién kin cda
mat phang dwoc gidi han bang cac canh cla doé thi sao
cho cé thé ndi hai diém bat ky thudc dién nay bang mét
nét lién ma khdng cat mot canh nao.
- P06 thi con cé mot dién vé han, do 1a phan bu trén mat
phang cla hop cac dién hiru han.
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PO TH| PHANG (tiép)

< Bjnh Iy 1: SO dién hiru han clia mét da do thi phang G
bang chu so cua do thi nay.
Chdeng minh: Quy nap theo s6 dién hiru han h clia G.
- h =1: chi c6 mét chu trinh don duy nhat, dé chinh
la bién cla dién nay. Suy ra chu sb bang 1.
- (h-1) = (h) : Gia str dd thi phang G v&i n dinh, m
canh va p mang lién thdng co6 h dién.
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PO TH| PHANG (tiép)

Chwrng minh dinh ly:
Lap do thi G’tr G béng’ cach bot di canh e nao d6
trén bién cua mot dién dé so dién hiru han bét di 1. Khi
do, G’ cd h-1 dién.
Theo gia thiet quy nap, ¢(G) = h-1=(m-1)-n+p (p
khéng doi vi chi bét di mét canh trén chu trinh).
Suy ra, s6 dién hiru han cta G la:

h=m-n+p=c(G). 00O
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PO TH| PHANG (tiép)

% Hé qua 1
Néu da do thi phang G c6 n dinh, m canh, p mang lién
thobngva h diénthi:n-m+h = p +1
(cdng thire Euler tdng quat)
Chdirng minh:
S6 dién cla do thi phén‘g bang so dién hiru han céng
thém 1 (dién vo6 han), bang chu s6 cdng 1. Vay thi,
h=m-n+p+1.
Dodo, n-m+h = p+1. O
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PO TH| PHANG (tiép)

“ Hé qua 2
Trong mot don doé thi phang cé it nhat mot dinh c6 bac
khdng qua 5.

Chdirng minh:
Khéng mat tinh tdng quat co thé gia thiét rang don do thi
la lién thong.
Trong don do thi phang mai dién hiru han duwoc gi¢i han
b&i it nhat 3 canh, ma moi canh thudc nhiéu nhat Ia hai
dién nén: 3h<2m = h<2m/3.
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PO THI PHANG (tiép)

Phan chirng: Gia st moi dinh clia do thi G déu co bac
it nhat |a 6.

Khi d6, tdng tat ca cac bac cia céc dinh ctia trong G =
2m > 6n.

Theo cong thwc Eulerthi: n-m+h =1+p =2

Ta co: . Suyradiéuvoly. [
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CAC DIEU KIEN CHO TINH PHANG CUA
DO THI

% Dinh Iy 2
Gia st G la mot do thi va G’ la do thi con cda no.
1. D6 thi G phang thi G’ ciing phang.
2. Do thi G’ khdéng phang thi G ciing khédng phang.
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CAC PIEU KIEN CHO TINH PHANG CUA BO THI (tiép)

Ky hiéu: 6 la dbé dai cua chu trinh ngan nhat hodc 1a s
canh cla do thi G néu khong co chu trinh.

S6 & dwoc goi la dai cua do thi.

% Dinh Iy 3
Néu G Ia dd thi phang n dinh va daictiané 1a 8>3
thi: m < §(n-2)I(5-2).
Chwng minh: Do h.6 < 2m nén theo cong thirc
Euler: o(m-n+2)< 2m
Suy ra diéu phai chirng minh. ]
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Vi DU.1

Bai toan ba biét thw va ba nha may:
Pai clia d6 thij trén 1a § = 4.
Vay thi: m=9 > 4.,(6-2)/(4-2) = 8

Theo Binh ly 5, d6 thj trén khéng phang.
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CAC DPIEU KIEN CHO TINH PHANG CUA BO THI (tiép)

Do thi hai phan day da K, , la mét don do thi c6 m+n
dinh gdbm m dinh “bén trai” va n dinh “bén phai” sao
cho méi dinh “bén trai” déu ké vé&i moi dinh “bén phai”.

Koz — @
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CAC PIEU KIEN CHO TiNH PHANG CUA BO THI (tiép)

% Hé qua .3
P6 thi hai phan day du Kn, la do thi phang khi va
chi khi m<2 hoac n<?2.
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P6 thi day da 5 dinh:
D thi cb dai = 3. Vay
m=10 >3.(5-2)/(3-2) = 9

Po thi K khong phang. T do suy ra, do thi day dd
K, v&i n> 5 la khéng phang.
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CAC PIEU KIEN CHO TINH PHANG CUA BO THI (tiép)

“* Dinh ly .3 (Kuratowski)
P thi 14 phang khi va chi khi né khéng ch¥a cau hinh
K;3 hoac K.

< Ta c6 thé ap dung dinh ly Kuratowski dé xét tinh chat
phang cua do thi.
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VD3

Xét do thi sau day (bén phai) va hinh vé lai ciia nd (bén
trai):

Po thi nay chira cau hinh K. Do vay, né khdng phang.
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T6 mau db thi

< Dinh nghia 2. S6 mau cia mot doé thij la sb tdi thiéu cac
mau can thiét dé t6 mau do thi nay.

< Dinh ly 1. Binh Iy Bén mau. S6 mau cuta do thi phang 1a
Khong Ion hon 4.
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SAC SO CUA BO THI PHANG

s Dinh ly 10.4 (Kemple - Heawood)
Moi d6 thi phang khéng cé dinh nut déu cé sac sb khéng I&n hon 5.
Chdirng minh:
Quy nap theo sb6 dinh n cua dd thi.
-n=1,2,3,4,5: Hién nhién dung.
- (n-1) = (n): theo Hé qua 10.3, G co it nhat 1 dinh x bac
khdéng qua 5.
Bd dinh x ra khoi G, ta duoc G'.
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SAC SO CUA BO TH| PHANG (tiép)

Theo quy nap, G’ c6 sac sd khdng vwot qua 5.
Lay mot cach td mau nao day clia G’

- Néu céac dinh ké véi dinh x dwoc td bang it hon 5 mau
thi van con thira mau dé t6 cho x.

Sac sd cla G bang sacsbcia G’
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SAC SO CUA DO THI PHANG (tiép)

Xét tat ca cac dwong di trong G bat dau tiv dinh a va
chi gdbm cac dinh t6 bang mau 1 va mau 3.

Xét hai trwong hop:

1) Trong cac dwong nay khong co dwong nao di qua
dinh c thi ta c6 thé tréo d6i mau 1 véi mau 3 cho tat ca
cac dinh trén cac dwdng di ay. Sau do, ta td mau 1 cho
dinh x.



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

SAC SO CUA DO THI PHANG (tiép)

2) Nguoc lai, néu co dwong ditw a dén ¢ gbébm toan
cac dlnh duo’c to bang mau 1 hoac 3 thi dwong nay
c(:aung hai canh (c¢,x) va (x,a) tao thanh chu trinh trong

Do tinh phang nén hai dinh b va d khéng thé cing nam
bén trong hoac bén ngoai chu trinh nay dwgc. Suy ra,
khong co dwdng di nao ndi b voi d gdm cac dinh chi to
mau 2 hoac 4.

Vay lai co thé trao ddi mau 2 véi mau 4 cho cac dinh
trén cac dwong di qua dinh b. Khi dé hai dinh b va d
cung mau 4.

T6 mau 2 cho dinh x. (] (]
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Chwong 7.TO MAU(BAI TOAN BON MAU)

*» Bai toan:
- Vao khoadng ndm nam muoi cua thé ky 19 Gazri,
mot thwong gia nguwdi Anh, khi t& mau ban dd hanh
chinh nwéc minh, da nhan ra rang luén coé thé té6 dwoc
bang 4 mau.
- Nam 1852 6ng ta théng bao gia thuyét nay cho De
Morgan.
- Nam 1878 Keli da dang bai toan trén trong Tuyén
tap cac cong trinh cua Hoi Toan hoc Anh, gay nén sw
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BAI TOAN BON MAU (tiép)

- Nam 1976, ba nha khoa hoc nguoi My la K.Appel,

W. Haken va J. Koch chirng minh bang may tinh

dién t& dwoc rang gia thuyét ciia Gazri 1a dung.

Dinh ly 10.5 (Appel - Haken):

Moi dd thi phang khéng c6 dinh nat déu co sac sd khéng
qua 4.

Dé thay rang, do thj vé hwdng day da K, (n > 5) co6 sac
sO lon hon 4 nén khOng phang.
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Nhom 2
< Bui van BPam- nhém 2: itbuivandam@amail.com: 0982782663
s Vi Van Thuan- nhém2: vuthuan1989@agmail.com: 01649607770
Nhom 3:
¢ Hoang van Nam: daigiathattien@yahoo.com.vn 0936916986
< Nguyén Xuan Cuwdng;xcuongnd@gmail.com 0123558813
Nhom 5.
< nguyeén thj Tinh: nguyentinh.ptit.94@gmail.com
01644626065
< Nguyén van Nam nvnam.chjnsu@gmail.com
01685757972
Nhom 6
< Pham Quag Chién chienptit.94@amail.com 01677657894

< Hoang Thj Hang noanghangnd2810@agmail.com 01666858700
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