Chwong 3 ] ] o ) R .
CAC THUAT TOAN DUYET VA TIM KIEM TREN DO THI

1. Tim theo chiéu sau (Depth First Search)

*Y twéng

- T dinh v; ndo dé chwa thdm, tham v;. Tim dinh v, chwa thdm ké véi vy, thdm v,. Tim dinh vs
chwa thdm ké vé&i v, thdm vs... Lap lai viéc tham cho t&i khi tat ca cac dinh déu duwoc tham.

- Néu tai mét dinh v; ndo dé, khdng con dinh nao ké véi v; la chwa tham thi quay tré lai dinh v tim
dinh ké chwa thdm néu c6 cua vi.; dé tham.

3
L Néu bat dau tir dinh 4, thi tht tw
2 _ tham co thé la:
4,1,235.
4
* Cai dat

const int Max=20;
int a[Max][Max],n, tham[Max];
void DFS1(int i){
cout<s<i<<" "
tham[i]=1;
for (int j=1;j<=n;j++)
if (tham[j]==0&&a(i][j]==1) DFS1(j);
}
void DFS(){
for (int i=1;i<=n;i++) thamli]=0;
for (i=1;i<=n;i++)
if (tham[i]==0) DFS1(i);
}

* Nhan xét

- Mbi dinh sé dwoc tham dung mot lan.

- The tw tham phu thudc vao dinh xuét phat va phu thudc vao viéc chon dinh k& dé tham. Dé két
qua thadm la duy nhét ta qui wéc viéc chon dinh ké dé thdm la theo th(r tw tr dinh cé chi s6 nhé
dén dinh c6 chi s6 16n.

- DFS1(v) tham tAt ca cac dinh thudc cuing moét thanh phan lién théng chira dinh v. Sé 14n DFS goi
DFS1 chinh la s thanh phan lién thong clia do thi.

* Vi du
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Tho tw tham theo DFS 1a: 1, 2, 4,6, 5, 8,9, 7, 3, 13, 12, 10, 11.

2. Tim theo chiéu rdng (Breadth First Search)

*Y twéng

- T dinh v1 ndo dé chwa thdm, tham v (v1 goi 1a dinh & mirc 0). Tim tat cad cac dinh chwa thdm ké
v&i vi (goi la nhirng dinh & mac 1) va lan lwot tham tat ca nhirng dinh & mirc 1. Sau d6 lai lan
lwot tham tat ca cac dinh chwa tham ké véi nhivng dinh & mire 1 (goi la nhirng dinh & murc 2),...

- Lap lai viéc tham cho dén khi tit ca cac dinh dwoc tham thi ngirng.

* M4 gia

B1: Tl dinh i ndo do chwa tham, cat i vao hang dgi, danh dau i tham roi. ,
B2: Lay tir hang doi mét dinh i, tham i, roi cat cac dinh j chwa tham, j ké i vao hang dgi, danh dau |

tham roi. i
B3: Lap lai B2 cho t&i khi hang doi rong.

* Cai dat BFS
void BFS1(int i){
int queue[max],d,c;
d=c=0; queue[c++]=i; tham]i]=1;
while( d!=c) {
I=queue[d++]; cout<<i;
for( int j=1;j<=n;j++)

if (tham[j]==0&&a[i][]==1){

queue[c++]=j;
tham(j]=1;
}
}
void BFS(®{
for (int i=1;i<=n;i++) thamli]=0;
for (i=1;i<=n;i++)
if (tham[i]==0) BFS1(i);
}

* Nhan xét:
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- M@i dinh sé dwoc thdm dung mét 1an.

- Th tw tham phu thudc vao dinh xuét phat va phu thudc vao viéc chon dinh ké dé tham. Dé két
qua tham la duy nhét ta qui wéc viéc chon dinh ké dé tham la theo the tw tir dinh ¢ chi s6 nhd
dén dinh c6 chi sé lon.

- BFS1(v) thdm tit ca cac dinh thudc cung mét thanh phan lién théng chira dinh v. S6 1an BFS goi
BFS1 chinh Ia s thanh phan lién théng ctia db thi.

- So sanh BFS1() v&i DFS1()

DFS1() BFS1()

T mét dinh chi chon mot dinh ké chwa tham dé | T mot dinh tham tat ca cac dinh ké chwa tham
tham

- DFS() va BFS() hoan toan giéng nhau.

* Vi du:
3(11) 1 2 3 4 56 7 8 9 10 11 12 13
1
2412
4112
12]6[7
8(12) 6[7]10]11
7]10[11]5][13
10[11]5]13][3
11]5[13]3
L 403) 6(5) 9(13) 51313
1313 |8 |9
8 |9
. 113 9

1009
Tht tw tham theo BFS la: 1, 2, 4, 12, 6, 7, 10, 11, 5, 13, 3, 8, 9.
3. Tim dwong di tir s dén t

*Y twéng

Goi ham DFS1(s) hodc BFS1(s) dé tham tat ca cac dinh thudc cung mét thanh phan lién théng vai s.
Néu sau khi thuc hién xong ma tham[t] van bang 0 thi khéng c6 dwéng di tir s dén t, ngworc lai thi cé
dwong di tir s dén t. D& ghi nhan dwdng di, ta dung thém bién Trwéc[j] dé ghi nhan dinh & ngay trudc
dinh j trén dwdng di tr s dén v.

* Cai dat
int tham[Max]={0}, truoc[Max];
//duyét mét thanh phan lién thong dung DFS1() hodc BFS1()
void DFS1(int i){
thamli]=1,
for (int j=1;j<=n;j++)
if (tham[j]==0 && a[i][j]==1){
truocljl=i;
DFS1(j);
}

}
void BFS1(int i){
int queue[max],d,c;
d=c=0; queue[c++]=i; tham[i]=1;
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while( d!=c) {
i=queue[d++]; cout<<i;
for(int j=1;j<=n;j++)
if (tham[j]==0&&ali][j]==11

truocljl=i;
queue[ct++]=j;
tham[j]=1,
}
}
void main(){
int s,t,v;
cin>>s>>t;

BFS1(s); //DFS1(s);
if (tham[t]==0) cout<<“khong co duong di”;

else{
cout<<t ; v=t;
do{
v=truoc|v];
cout<< “& “<<v ;
twhile(v 1=s);
}
}
*Chu y

DPuong di tim theo BFS 1a dwdng di ngén nhét theo sé canh tir s dén t nhwng DFS thi khéng.
4. Tim cac thanh phan lién théng

*Y twéng

- Do sb thanh phan lién théng bang sb lan DFS() goi DFS1() hodc BFS() goi BFS1(), nén ta dung
bién stplt d& dém sbé thanh phan lién thdng, méi 1an DFS() goi DFS1() hodc BFS() goi BFS1() ta
tang bién stplt 1&én 1.

- Khi tham i thay vi gan tham[i]=1 ta gan tham[i]=stplt (sb hiéu thanh phan lién théng chira i).

* Cai dat

const int Max=20;

int a[Max][Max],n, tham[Max];
int stplt=0;

void DFS1(int i){
cout<<i<<"";
tham[i]=stplt;
for (int j=1;j<=n;j++)
if (tham[j]==0&&a[i][j]==1) DFSL1());

}
void DFS(){
for (int i=1;i<=n;i++) tham([i]=0;
for (i=1;i<=n;i++)
if (tham[i]==0) {stplt++; DFS1(i);}

}
void BFS1(int i){

int queue[max],d,c;
d=c=0; queue[c++]=i; tham[i]=1;
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while( d!=c) {
i=queue[d++]; cout<<i;
for(int j=1;j<=n;j++)
if (tham[j]==0&&ali][j]==11
queue[c++]=j;
tham[j]=1,;

}

}
void BFS({
for (int i=1;i<=n;i++) thamli]=0;
for (i=1;i<=n;i++)
if (tham[i]==0) {stplt++; DFS1(i);}

}
void main(){
DFS(); //BFS();
if (stplt==1)  cout<<"\nDo thi lien thong";
else{
for (i=1;i<=stplt;i++){
cout<<"\nTplt thu "<<i <<,
for (j=lij<=n;j++)
if (tham[j]==i) cout<<j;
}
}
}

*Bai tap chwong 3
Bai 1: Cai dat thuat toan duyét theo chiéu sau. Db thj dwoc lwu trong file dang danh sach canh.
Bai 2: Cai dat thuat toan duyét theo chiéu rong. Do thi dwoc lwu trong file dang danh sach canh.

Bai 3: Cai d&t thuat toan kiém tra dé thi VH hodc CH c6 lién théng hay khdng? D6 thi dwoc lwu trong
file dang danh sach canh. St dung hai cach: DFS hoac BFS.

Bai 4: Cai dat thuat toan tim cac thanh phan lién théng trén dd thi VH, cho biét méi TPLT gdm nhirng
dinh nao. Do thi dwoc lwu trong file dang danh sach canh. S&r dung hai cach: DFS hoac BFS.

Bai 5: Cai dat thuat toan tim dwéng di gitba 2 dinh cho trwde. D6 thi dwoc lwu trong file dang danh
sach canh. S&r dung hai cach: DFS hoac BFS.

Bai 6:Cai dat thuat toan téi wu dd thi gdm hai budc:
B1- bd sung thém sbé canh it nhat dé dé thj lién théng.
B2- loai bd sb canh nhiéu nh4t sao cho d thj van lién thdng.
Do thj dwoc lwu trong file dang danh sach canh. Str dung hai cach: DFS hodc BFS.

Bai 7: Cai dat thuat toan tim tat cd cac chu trinh ctia dé thi. Bd thi dwoc lwu trong file dang danh sach
canh. S dung hai cach: DFS hoac BFS.
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