CHUONG 2. CAC THUAT TOAN TIM KIEM TREN PO THI
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Dat bai toan:
Input: D6 thi G = (V, E) gom n dinh, m canh;
Mot dinh u € G;
Output: Thir tu thim cac dinh v € G bat dau tir dinh u;
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2.1 Thuat toan tim kiém theo chiéu sau (Depth - first Search)
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2.1.1 Gi¢i thi€u thuat toan

- Budc khéi tao: Tat ca cac dinh v e G chua duoc xét (vs[v]= 0);

Budce 1: Tim kié’m theo chiéu sau bat dau tir v = u bang cach tham v
va danh dau v duoc xét (vs[v] = 1);

Budc 2: Chon mot dinh t ké v&i v va chua duoc xét;

- Budc 3: Néu chon dugc t thi quay lai bude 1 voi t dong vai tro u;

Budc 4: Néu khong chon dugce t thi quay lai budc 2 va dinh dong
vai tro v 1a dinh 1 ¢6 thur tu duyét ngay trude v;

Budc 5: Néu tat ca cac dinh ké cua u déu da duoc xét thi dung;
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?2.1.2 Mo ta thuat toan

Thuat toan: DfsDequy(u){
Tham(u);
vs[u] = 1;
for v € ke(u) do
if (vs[v] =0) DifsDequy(v);
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2.1.3 Cai dat va kiém nghiém thuat toan
Cai dat1: (D¢ qu)

// G cho boi ma tran ké a[i][j]
int a[100][100], vs[100], n, u;
void DfsDequy(int u)
{ int v;
cout <<u<<”7;
vs[u]=1;
for (v=1; v<=n; v++)
if (vs[v]==0 && a[u][v]==1) DfsDequy(v);
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Cai dat 2: (St dung ngan x€ép)
// G cho bodi ma tran ké a[i][j]
int vs[100], n, u, s[100];
void DfsNx(int u)
{ int top = 1; s[top] = u; vs[u] = 1;
while (top > 0){
int v = s[top];
for (int 1= 1; i<=n; 1++) { iInt ok = 1;
if (vs[1]==0 && a[v][1]==1) {
top++; s[top] =1; vs[1] = 1; int ok = 0;
break; }
if (ok) top--;
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2.2 Thuit toan tim kiém theo chiéu rong (Breadth - first Search)

2.2.1 Gidi thiéu thuat toan

- Budc khéi tao: Tat ca cac dinh v e G chua duoc xét (vs[v]= 0);

- Buéc 1 : Xay dung hang doi q bat dau tir u va danh dau u da xét
(vs[u] = 1);

- Buée 2 (lip): Néu q rong thi két thuc. Nguoc lai, 1ay v ra khoi hang
do1 va tham v;

- Buoc 3: Pua vao hang doi tat cac dinh i ké véi v va chua dugc xét,
danh dau 1 da xeét (vs[i1]= 1);

- Budc 4: Quay la1 budce 2.
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2.2.2 Mo ta thuat toan
Thuat toan: Bfs(u){
q=42;
<Pua u vao g>;
vs[u] = 1;
while q # @ { <Lay v ra khoi ¢>; Tham(v);
for1 € ke(v) do
if (vs[1] =0)
{<Pua1vao g>; vs[i] =1;

J
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2.2.3 Cai diit va kiém nghiém thuit toan

// G cho bdi ma tran keé a[i][j]
int vs[100], n, u, q[100];
void bfs(int u)
{intv,dgq=cq=1;qlcq] =u; vs[u] = 1;
while (dg <= cq){
v =q[dq]; dg++; cout << v <<
for (int 1= 1; 1<=n; 1++)
if (vs[1]==0 && a[v][1]==1) {
cq++; qleql =1; vs[i] = 1; }

29 99,
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2.3 Ung dung ciia cac thuit toan tim kiém trén do thi
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2.3.1 Duyét tat ca cac dinh ciia do thi

Input: P6 thi G = (V,E) gém n dinh, m canh;
Output: Thir tu tham tat ca cac dinh v € G bat dau tir dinh 1
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Giii thuit 1: Duyét tat ca cac dinh cta do thi;

- Budc khéi tao: Tat ca cac dinh v € G chua dugc tham (vs[v]= 0);
- Budc 1: Néu tat ca cac dinh déu duoc tham thi két thuc:

- Budc 2: Chon v € G chua duogc tham (bét dautrv = 1);

- Budc 3: Duyét theo chiéu sau/chiéu rong (DFS/BFES) bat dau tir v;
- Budc 4: Quay lai bude 1;
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Cai dat 1 (Su dung DFS):
void Duyetl(){int v;
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for (v=1; v <=n; v++) vs[v] =
for(v=1; v<=n; v++)
if (vs[v] == 0) disDequy(v);
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Cai dat 2 (Su dung BFS):
void Duyet2(){int v;
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for (v=1; v <=n; v++) vs[v] =
for (v=1; v<=n; v++)
if (vs[v] == 0) Bfs(v);
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2.3.2 Tinh lién thong cia d6 thi
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1) Puong di trén do thi

Khai niém

- Puong dido daik tr u té1 v € G la day cac dinh xo, Xy, ..., X,
trong do xo=u, X, =vva(Xy., X)) € E, 1 <1<k,

- Puong di 1a chu trinh néu bat dau va két thuc tai cung mot dinh, tirc
la u=v.

- Puong di1 hoac chu trinh 1a don néu khong chira mot canh qua mot

n.

- Puong di la duong di so cap néu di qua cac dinh khong qua mot

lan, trir dinh dau va dinh cuoi.

- Puong di so cap c6 dinh dau va dinh cudi trung nhau duoc 1a chu

trinh so cdp.

[—
Qo>
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Pém dwong di giira cic dinh

Pinh ly. Cho G 1a d6 thi v&i ma tran ké A gom n dinh danh so 1, 2, ..., n. SO cac

duong di khac nhau do dai r tir i dén j, r nguyén duong, bang gia tri ctia phan tir

(i, j) cia ma tran A",

Chung minh.

Theo dinh nghia, a; tai vitri (1,)) cua ma tran A chinh la s6 duong di do dai 1

tir dinh i dén dinhj= véi r=1 dinh ly ding.

Gia st dinh Iy ding voi r=k = AX(, j) 1a so duong di khac nhau c6 d6 dai k

tir i dén j.

Chu’ng minh dinh Iy ding véir = k+1. Vi A*"' = AYA = AX(G, j)= bijas; + biay
. + binay;, trong do b= A* (1, h) . Theo gia thiét quy nap, b;, la s6 dudng di

do dal k tr idén h.

Puong di do dai k+1 tr i dén j s& dugc tao boi duong di dd dai k tir i dén

dinh trung gian h va mot canh tu h dén j.

Theo quy tac nhan, so cac duong di nhu thé 1a tich ctia s6 duong di d6 dai k tir i

dén h tuc 1a by, va sd céc canh tr h to1 j, toc la ap;. Kh1 cong cac tich nay lai

theo tat ca cac dinh trung gian ta duoc két qua mong muon.

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg

SISEESESEEEESE S S S S S A S S S NN EEEEEEEEEEEEEEEEEESEESEEEEEEEEEEEEEEED

ongThanCong.com https://fb.com/tailieudientucntt


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

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

LLLLLLI_I_LLLLLLLLLI_LI_LI_LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI
Vi du . C6 bao nhiéu duong di do dai 4 tu dinh 1 t&1 dinh 4 trong i
d6 thi G dudi day: |
1 > i
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Giai: |
C6 ma tran ké cta G: i
[

011 0 80 0 8§ |

1 0 0 1 , |0 8 8 0 . |
A= = A" = = ¢0 8 duong di tir dinh 1 dén 4. |
100 1 08 8 0 |
011 0 8 0 0 8 |

|

[

[
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2) Tim dwong di trén dé thi bat dau tir dinh u
Input: P6 thi G = (V,E) gém n dinh, m canh;
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Mot dinh u € G;
Output: Puong di tir dinh u dén cac dinh v € G:
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Giai thuét 2: Tim duong di tir u dén cac dinh cta do thi;
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?//pr [v] 1 dinh trudc ctia v trén duong di tir u dén v

- Budc khot tao: Tatcav € G chua duoc tham (vs[v]=0), pr[v] =
- Bude 1: Duyet theo chiéu sau/chiéu rong (DFS/BFS) bat dau tir u;

- Budc 2: Tai mdi dinh v € G (trtr u) duoc duyét dén cap nhat pr[v];
Budc 3: (Tra lai két qua) Xét v € G (trir u):
Néu vs[v] = 0 = khong c6 duong di tir u dén v;

BB EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

a
N
i
- -
a
a
% Néu vs[v] = | = xuat duong di tir u dén v;
a
a
a
a
a
3
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Cai diit 1 (St dung DFS):
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// G cho boi ma tran ké a[i][j]
int vs[100], n, u, pr[100];
void DfsDequy(int u) { int v;
vs[u]=1;
for (v=1; v<=n; v++)
if (vs[v]==0 && a[u][v]==1){ pr[v] = u; DfsDequy(v); }
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Cai diit 2 (St dung BFS):

int vs[100], n, u, q[100], pr[100];
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void bfs(int u) {
intv,dq=cq=1;
qlcq] = u; vs[u] = 1; pr[u] =
while (dq <= cq){
v =qldq]; dg++;
for (int 1= 1; 1<=n; 1++)
if (vs[1]==0 & & a[v][i]==1) {
cq++; qleql =1; vs[1] = 1; pr[i] = v;

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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2)Tinh lién thong trong d6 thi vé hwéng

Pinh nghia . Mot d6 thi vo hudng lién thong < c6 dudng di giira hai
dinh bat ky.
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=i ‘
- @ D6 thi G khong lién thong 1a hop cac do thi con lién thong, khong
% cO dinh chung go1 la cac thanh phan lién thong cua G.

= e Dinh ve G la dinh cdt hay di’nﬁ khop, dinh fru < x0a v yé cac
% canh lién thudc s& tao ra mot dd thi con ¢ nhidu thanh phin lién
. thong hon G.

% o Car‘zh e eG ld‘ canh cdt hay cdu < khi x0a e s& duoc do thi con cé
y nhi€u thanh phan lién thong hon G.

a

a

a

a

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg

LLLI_LI_I_I_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LLLLLLLLLLLLLLLLLLLLLLLLLL

https://fb.com/tailieudientu

]


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

Thuit toan kiém tra tinh lién théng ciia do6 thi vé huéng

Giai thuat 3: Kiém tra tinh lién thong ciia do thi vo hwéng.
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Input: Do thi vé huéng G = (V, E) gom n dinh cho bdi ma tran ké
a[i][jl;
Output: Gia tri 1 néu G lién thong, gia tri 0 néu G khong lién thong;
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Bwoc 1: St dung giar thuat duyét theo chi€u sau (hoac chiéu rong)
bat dau tu dinh 1.
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Budrc 2: Tinh s6 lwong k cac dinh dugce duyét.
Bude 3: Néu k= n xuat 1; néu k < n xuét 0.
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Cai dat 1: St dung DFS

// G cho bdi ma tran ké a[i][j]

int vs[100], n, k;

void DfsDequy(int u){ int v;
vs[u]=1; k++;

for (v =1; v <=n; v++)
if (vs[v]==0 && a[u][v]==1) dfsDequy(v);
}
int 1t() {int v;
for (v=1; v<=n; v++) vs[v]=0;
k= 0;
DfsDequy(1);
if (k < n) return(0) else return(1);

)
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R R
St dung DFS

// G cho boi ma tran ké a[i][j]
int vs[100], n;
void dfsDequy(int u){ int v;
vs[u]=1;
for (v =1; v <=n; v++)
if (vs[v]==0 && a[u][v]==1) dfsDequy(v);
}
int 1t() {int v;
for (v=1; v<=n; v++) vs[v]=0;
dfsDequy(1);
for (v=1; v<=n; v++)
if (vs[v] == 0) return(0);

return(1);

}
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Cai dat 2: St dung BFS

// G cho bdi ma tran ké a[i][j]

int vs[100], n, k;

void bfs(int u) { int q[100], dq, cq, 1;
dg=1; cq=1; q[cql=u; vs[u]=1; k++ ;
while (dq <= cq)
{ it v=q[dq] ; dg++:

for (1= 1; i<=n; 1++)
if (vs[i]==0 && a[u][1]==1) {cg++; ql[cq]=1; vs[i]= 1; k++}
}
}
int 1t(){int 1;
for (1= 1; i<=n; 1++) vs[i]= 0;
k= 0;
bfs(1);
if (k < n) return(0) else return(1);
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3) Tinh lién théng trong do thi cé hwéng

Dinh nghia.

e Do thi c6 hudng G 1a lién théng manh < c6 duong giira hai dinh
batkyu,v € G.

e Do thi c6 hudng G 1a lién théng yéu < @6 thi vo hudng nén 1a lién
thong = d6 thi lién thong manh thi ciing lién thong yéu.

e Mot d6 thi co6 hudng G khong lién thong manh 1a hop cac do thi con
cO huong lién thong manh, khong c¢6 dinh chung go1 1a cac thanh
phan lien thong manh cua G.
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Thuét toan kiém tra tinh lién thong ciia do thi cé hwéng

Giai thuat 4: Kiém tra tinh lién thong ciia do thi c6 hwéng.
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Input: Do thi c6 huéng G = (V, E) gom n dinh cho boi ma tran ké
a[i][jl;

Output: Gia tr1 1 néu G lién thong manh, gia tr1 2 néu G khong lién

thong manh nhung lién thong yéu, gia tri trong truong hop con lai;

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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Buwoc khoi tao:1=1
Budce 1: Su dung giai thuat duyét theo chiéu sau (hoac chi€u rong)
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x
X
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x
-
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-
-
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%

bat dau tu dinh 1;

Budre 2: Tinh so lugng k cac dinh duogc duyét;

Bude 3: Néuk <n Chuyen budc 5; néu k = n thi chuyén budc 4;
Budc 4: Néu i =n thi xuat 1, néui<n thii=i+ 1 va quay lai budc 1;

Budc 5: Sir dung giai thuat duyét theo chiéu sau (hoidc chiéu rong)
bat dau tir dinh 1 khi coi cac canh cua do thi l1a vo hudng;

Budrc 6: Tinh s6 lwong k cac dinh dugc duyét;
Buwée 7: Néu k < n xuat 0; néu k = n thi xuét 2;

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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Cai dat
// G cho bdi ma tran ké a[i]j]
int vs[100], n, k;
void dfs1(int v)
{ int 1;
vs[v]=1; k++;
for (1= 1; 1<=n; 1++) 1f (vs[i]==0 && a[Vv][i]==1) dfs1(1);
}
void dfs2(int v)
{ int 1;
vs[v]=1; k++;
for (1= 1; i<=n; 1++)
if ((vs[1]==0 && (a[v][1]==1 Il a[1][Vv])) dfs2(1);

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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int 1t()
{int 1;
for (1= 1; 1i<=n; 1++)
{ for (int v=1; v<=n; v++) vs[v]=0;

k=0; dfsl();
if (k<n) {
for (int v=1; v<=n; v++) vs[v]=0;
k =0; dfs2(1);
if (k < n) return(0) else return(2);

}

return(1);

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg
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4) Giii thuit tim cic thanh phan lién thong ciia d6 thi

Giai thuit 5: Tim cac thanh phan lién thong ciia dd thi vd hwéng.

%LLLLI_LI_I_I_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LLLLLLLLLLLLLLLLLLLLLLLLLLI

Input: D6 thi vo huéng G = (V, E) gom n dinh cho bdi ma tran ké.

Output: SO k cac thanh phan lién thong ctia G; Mdi dinh u € G dugc gan nhin theo so thr tu cua
thanh phan lién thong chira u.

Budc khoi tao: k= 0; 1t[u]= 0 vo1 moi dinh u;

Buoc 2: k= k + 1, duyét theo chiéu siu (hoac theo chiéu rong) bat dau tir u va gan cho cac dinh 1
duogc duyét to It[i]= k; quay lai budce 1;

|
[
|
|
|
|
|
|
[
|
[
|
[
|
[
|
[
|
[
|
Bwéc 1: Néu moi dinh u déu co6 1t[u] > 0 thi chuyén budc 3, nguoc lai chon dinh u c6 1t[u] = 0; I
[
[
[
[
Buée 3: Xuat k va lt[u] v6i moi dinh u; i
[

[

[

[

[

[

[

[

[

[

[

[

[
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?Giﬁi thuat duyét theo chiéu siu:

void dfs(int u, 1nt k)
{1tfu]=k;
for (int 1= 1; 1<=n; 1++)
if (It[1]==0 & & a[u,i]==1) dfs(i, k);}
int tplt()
{ for (int i= 1; 1<= n; 1++) 1t[1]= O;

k= 0;
for (1= 1; i<=n; 1++)
if (It[1] == 0)
{k=k + 1;
dfs(i, k); }

return(k);
}

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg

SISEESESEEEESE S S S S S A S S S NN EEEEEEEEEEEEEEEEEESEESEEEEEEEEEEEEEEED

ongThanCong.com

https://fb.com/tailieudientu


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

LLLI_LI_I_I_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LI_LLLLLLLLLLLLLLLLLLLLLLLLLLI

?Giﬁi thuat duyét theo chiéu rong:

void bfs(int v, int k)
{int q[100], dq, cq, u
dg=1; cg=1; g[cq]= v; It[v]=k;
while (dq <= cq)
{u=q[dq]; dg++;
for (int 1= 1; 1<=n; 1++)
if (1t[1]==0 & & a[u][i]==1)
{cg++; g[cql=u; It[u]=k; }
}
}

int tplt()

{ for (int 1= 1; 1<= n; 1++) 1t[1]= O;

k= 0;
for (1= 1; i<=n; 1++)
if (It[1] == 0)

{k=k + 1;
bfs(i, k); }
return(k);

J
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Giai thuit 6: Tim cac thanh phan lién thong manh ciia d6 thi cé huéng.

Input: D6 thi c6 huéng G = (V, E) gobm n dinh cho bd1 ma tran keé.

Output: So6 k cac thanh phan lién thong manh ctia G; Mdi dinh u € G dugc gan nhin theo so thir
tu cua thanh phan lién thong manh chira u.

Giai thuét duyét theo chiéu siu:
int a[100][100], 1t[100], vs[100] ;
int tt[100], n, k, t;
void dfsx(int u)
{ int 1;
t++; vs[u]= 1; tt[t]= u;
for (i= 1; i<=n; i++)

if (t[1] == 0 && au][1] == 1 && vs[i]==0)

dfsx(i);
}
void dfsn(int v)
{ int1;
Itfu]=k;
for (i=1; i<=n; i++)
if (1t[i]==0 & & a[u][i]==1) dfsn(i);

int tplt()
{ int1, j;
for (1= 1; i<=n; 1++) 1t[1]= 0;
k= 0;
for (i= 1; i<=n; i++)
if (1t[i] == 0)
{for (J=1; j<=n; j++) vs[j]=0;
t=0; dfsx(1);
while (t > 0)
{u=tt[t] ; t--;
if (1tfu]==0)
{k++;
dfsn(u); }
bl

return k;
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5) Giai thuat tim céc dinh tru cta do thi

Input: D6 thi vé huéng G = (V, E) gom n dinh cho bdi ma tran ké
a[i][jl;
Output: Cac dinh tru cua G;

Giii thuit 7: Tim dinh tru cua d6 thi vo huéng G;

B
Budce 1: Xét moi dinhu € G:
1.1: B6 u va céc canh lién thudc u va tinh s6 thanh phan lién thong I;
1.2. Néu 1> k thi ghi nhén lai u 1a dinh try;
1.3. Tra la1 u va cac canh lien thudc u;

frrrrrrrrprrrrrrrryrrrrrrrrrrnerrrrrrrnrnrnrngg

Bude 2: Xuat danh siach cic dinh tru;

|
[
[
[
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[
[
[
[
[
[
[
[
[
[
|
wée khéi tao: Tim sé k thanh phan lién thong cia G: |
[
[
[
[
[
[
[
[
[
[
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[
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[
[
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6) Giai thuat tim cac canh ciu cta do thi

Input: D6 thi vé huéng G = (V, E) gom n dinh cho bdi ma tran ké
a[i][jl;

Output: Cac canh cau cua G;

Giai thuat 8: Tim canh cau ctia d6 thi vd huéng G;

Bude khéi tao: Tim s6 k thanh phan lién thong cia G;
Buoéce 1: Xét moi canh e € Gz
1.1: Bo canh e va tinh so thanh phan lién thong I;
1.2. Néu | > k thi ghi nhén lai e 1a canh cau;
1.3. Tra la1i canh ¢;

Bwdc 2: Xuat danh sach cac canh cau;
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