Algorithms+Data structures+Arts programming=Program

Chuyén dé:
DFS VA NG DUNG

A. Cac templates co’ ban

1. Template DFS Co’ sé trén da do thi vé hwéng (xdy dwng num, low, parent)

#include <bits/stdc++.h>

using namespace std;
typedef pair<int, int> II;

int n;
vector<vector<pair<int, int> > > adj;

vector<int> num, low, color, parent;
int Time = 0;

void DFS(int u, int edge_dad) {
low[u] = num[u] = ++Time;
color[u] = 1;
for(auto e : adj[u]) {
int v = e.first, edge_id = e.second;
if (edge_id != edge_dad) {
if (color[v] == 0) {
parent[v] = u;
DFS(v, edge_id);
low[u] = min(low[u], low[Vv]);
} else low[u] = min(low[u], num[v]);

}

int main() {

// Dung da do thi

cin >> n;

adj.resize(n + 1);

int m;

cin >> m;

for(int 1 = 1; i <= m; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back({v, i});
adj[v].push_back({u, i});

}
// DFS Base
Time = 0;

num.resize(n + 1, 0);
low.resize(n + 1, 0);
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color.resize(n + 1, 0);
parent.resize(n + 1, 9);
for(int u=1; u <= n; ++ u) if (color[u] == @) DFS(u, 0);

2. Templates tinh bdc kho'p cua cdac dinh

#include <bits/stdc++.h>
using namespace std;

int n;

vector<vector<pair<int, int> > > adj;
vector<int> num, low, hint, color;
int Time = 0;

void DFS(int u, int edge_dad) {
num[u] = low[u] = ++Time;
color[u] = 1;
for(auto e : adj[u]) {
int v = e.first, edge_id = e.second;
if (edge_id != edge_dad) {
if (color[v] == @) {
DFS(v, edge_id);
low[u] = min(low[u], low[Vv]);
if (low[v] >= num[u]) ++hint[u];
} else low[u] = min(low[u], num[v]);

}
if (edge_dad == 0 && hint[u]) --hint[u];

int main() {

// Read input

cin >> n;

adj.resize(n + 1);

int m;

for(int 1 = 1; i <= m; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back({v, i});
adj[v].push_back({u, i});

}

// Tim mang hint
num.resize(n + 1, 0);
low.resize(n + 1, 9);
hint.resize(n + 1, 9);
color.resize(n + 1, 0);
Time = 0;
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for(int u = 1; u <= n; ++u)
if (color[u] == @) DFS(u, 0);
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3. Template tim canh cdau

#include <bits/stdc++.h>
using namespace std;

int n;

vector<vector<pair<int, int> > > adj;
vector<int> num, low, color, bridges;
int Time = 0;

void DFS(int u, int edge_dad) {
num[u] = low[u] = ++Time;
color[u] = 1;
for(auto e : adj[u]) {
int v = e.first, edge_id =
if (edge_id != edge_dad) {
if (color[v] == @) {
DFS(v, edge_id);

low[u] = min(low[u], low[Vv]);

e.second

if (low[v] > num[u]) bridges[edge_id] = 1;

} else low[u] = min(low[u], num[Vv]);

}

int main() {

// Read input

cin >> n;

adj.resize(n + 1);

int m;

cin >> m;

for(int 1 = 1; i <= m; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back({v, i});
adj[v].push_back({u, i});

}

// Check bridger
num.resize(n + 1, 9);
low.resize(n + 1, 9);
color.resize(n + 1, 0);
bridges.resize(m + 1, 0);
for(int u = 1; u <= n; ++u)

if (color[u] == @) DFS(u, 0);
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4. Template tim cdc thanh phdn lién théng manh (Tarjan algorithm)

#include <bits/stdc++.h>
using namespace std;

int n;

vector<vector<int> > adj;

vector<int> num, low, color, id_stconected;
vector<vector<int> > st_conected;

int cnt_stconected;

int Time = 0;

stack<int> st;
void DFS(int u) {
num[u] = low[u] = ++Time;
color[u] = 1;
st.push(u);
for(int v : adj[u]) {
if (color[v] == 0) {

DFS(Vv);
low[u] = min(low[u], low[V]);
} else
if (color[v] == 1) low[u] = min(low[u], num[v]);

}
if (num[u] == low[u]) {
++cnt_stconected;

int v;

do {
v = st.top();
st.pop();

id_stconected[v] = cnt_stconected;
st_conected[cnt_stconected].push_back(v);
color[v] = 2;

} while (v != u);

int main() {
// Read input
cin >> n;
adj.resize(n + 1);
int m;
cin >> m;
for(int 1 = 1; i <= m; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back(v);
}
num.resize(n + 1, 0);
low.resize(n + 1, 0);
color.resize(n + 1, 0);
id_stconected.resize(n + 1, 9);
st_conected.resize(n + 1);
cnt_stconected = 0;
Time = 0;
for(int u = 1; u <= n; ++u)
if (color[u] == @) DFS(u);
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5. Template Tim cdc thanh phdn song lién théng canh

#include <bits/stdc++.h>

using namespace std;

int n;

vector<vector<pair<int, int> > > adj;
vector<int> num, low, color, id_twoconected;
vector<vector<int> > two_conected;

int cnt_twoconected, Time;

stack<int> st;
void DFS(int u, int edge_dad) {
num[u] = low[u] = ++Time;
color[u] = 1;
st.push(u);
for(auto e : adj[u]) {
int v = e.first, edge_id = e.second;
if (edge_id !'= edge_dad) {
if (color[v] == 0) {
DFS(v, edge_id);
low[u] = min(low[u], low[Vv]);
} else low[u] = min(low[u], num[v]);

}
if (low[u] == num[u]) {
++cnt_twoconected;

int v;

do {
v = st.top();
st.pop();

id_twoconected[v] = cnt_twoconected;
two_conected[cnt_twoconected].push_back(v);
} while (v != u);

int main() {

// Read input

cin >> n;

adj.resize(n + 1);

int m;

cin >> m;

for(int 1 = 1; i <= m; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back({v, i});
adj[v].push_back({u, i});

}

num.resize(n + 1, 0);

low.resize(n + 1, 9);

color.resize(n + 1, 0);

id_twoconected.resize(n + 1, 9);

two_conected.resize(n + 1);

cnt_twoconected = 0;

Time = 0;

for(int u = 1; u <= n; ++u)
if (color[u] == @) DFS(u, 9);
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6. Template Tim cdc thanh phdn song lién théng dinh

#include <bits/stdc++.h>
using namespace std;
int n;
vector<vector<pair<int, int> > > adj;
vector<int> num, low, color, siz;
vector<vector<int> > bi_conected;
int cnt_biconected = @, Time = 0;
stack<int> st;
void DFS(int u, int edge_dad) {
num[u] = low[u] = ++Time;
color[u] = 1;
st.push(u);
siz[u] = 1;
for(auto e : adj[u]) {
int v = e.first, edge_id = e.second;
if (edge_id !'= edge_dad) {
if (color[v] == 0) {
DFS(v, edge_id);
low[u] = min(low[u], low[Vv]);
siz[u] += siz[v];
// Xu ly 1 thanh phan song lien thong canh
if (low[v] >= num[u]) {
++cnt_biconected;

int w;

do {
w = st.top();
st.pop();

bi_conected[cnt_biconected].push_back(w);
} while (v != w);
if (low[v] == num[u] || siz[v] == 1)
bi_conected[cnt_biconected].push_back(u);

}

} else low[u] = min(low[u], num[v]);

}

int main() {
// Read input
cin >> n;
adj.resize(n + 1);
int m;
cin >> m;
for(int i = 1; i <= m; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back({v, i});
adj[v].push_back({u, i});
}
num.resize(n + 1, ©); low.resize(n + 1, @); color.resize(n + 1, 9);
bi_conected.resize(n + 1); siz.resize(n + 1, 0);
cnt_biconected = 0;
Time = 0;
for(int u = 1; u <= n; ++u)
if (color[u] == @) DFS(u, 0);
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7. Template sdp xép topo trén DAG

#include <bits/stdc++.h>
using namespace std;

int n;

vector<vector<int> > adj;
vector<int> tp, color;
int Time;

void DFS(int u) {
color[u] = 1;
for(int v : adj[u])
if (color[v] == @) DFS(v);
tp[--Time] = u;

int main() {

// Read input

cin >> n;

adj.resize(n + 1);

int m;

cin >> m;

for(int i = 1; i <= m; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back(v);

}

tp.resize(n + 1);
color.resize(n + 1);
Time = n + 1;
for(int u = 1; u <= n; ++u)
if (color[u] == @) DFS(u);

Ap dung: Tim dwoc di dai nhat tir dinh s dén dinh t trén DAG
Sau khi c6 th ty topo tp[1...n] viéc tim dwong di dai nhit dwoc thwe hién nhw sau:

for(int i = 1; i <= n; ++1i) dp[i] = INT_MIN;
for(int i = 1; i <= n; ++i) {
int u = tp[i];
if (u == s) dp[u] = @;
if (dp[u] > INT_MIN) {
for(auto e : adj[u]) {
int v = e.first, L = e.second;

dp[v] = max(dp[v], dp[u] + L);
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8. Qui hoach dong trén cay

8.1 Tinh qua con
void DFS(int u, int p) {
// Khoi dau dp[u]
for(int v : adj[u]) {
if (v !=p) {
DFS(v, u);
// Cap nhat dp[u] qua dp[v]

8.2 Tinh qua cha

void DFS(int u, int p) {
// Tinh dp[u] qua dp[p]
for(int v : adj[u]) {
if (v != p) {
DFS(v, u);
}
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