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Week 11
Advance Graph

Articulation Point, Strongly Connected Components, Lowest Common
Ancestor
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code
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#include<bits/stdc++.h>
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using namespace std;

i

#define maxN 100005

int D[maxN], L[maxN], tms;

vector < int > edges[maxN], AP;
vector < pair < int, int > > bridge;
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void dfs ( int n, int p ){
D[n] = L[n] = tms++;
int cnt = @;
bool isAP = false;

=
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for ( auto i: edges[n] ){
if (i==9p)
continue;
if ( 'p[i] ){
dfs ( i, n );
cnt++;
if ( DIn] <= L[i] )
isAP = true;
if ( DIn] <= L[i] )
bridge.push_back ( make_pair ( n, 1)} });
LIn] = min ( L[nl, L[il );

}

if ((n==p&& cnt < 2 )
isAP = false;
if ( isAP )
Competitive Programming AP.push_back ( n ); Made by &8I EBx B
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code

Competitive Programming

#include<bits/stdc++.h>
using namespace std;
#define maxN 100005

vector < int > edges[maxN];

int D[maxN], L[maxN], scc[maxN], tms = 1;
stack < int, vector < int > > st;

bool inSt[maxN];

void dfs ( int n ){
D[n] = L[n] = tms++;
st.push ( n );
inSt[n] = true;
for ( auto i: edges[n] ){
if ( 'D[i] )
dfs ( i );
if ( inst[i] )
L[n] = min ( L[n], LI[i] );
}

if ( D[n] == LI[n] ){
int swp = -1;
while ( swp != p ){
swp = st.top();
st.pop();
scclswp]l = n;

inSt[swp] = false;

void SCC ( int n ){
memset ( D, @, sizeof D );
for (int i =@ ; i <n ; i++ )
if ( 'D[i] )
dfs ( i );
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Lowest Common Ancestor
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code

#include<bits/stdc++.h>
using namespace std;
#define maxN 100005

vector < int > edges[maxN];
int parent[maxN], D[maxN];

void dfs ( int n, int p, int dep ){
DI[n] = dep++;
parent[n] = p;
for ( auto i: edges([n] )
if ((1i!=p)

dfs ( 1 );
}

inline void build ( void ){
dfs ( 1 );
}

inline int LCA ( int u, int v )}{
if ( D[u]l = D[v] )
swap (u, v );
while ( D[ul !'= DIv] )
v = parent[v];
while ( u != v )
u = parent[u], v = parent([v];

I =1l

return u;
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code

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

#define maxN 100005
#define maxLog 17

vector < int > edges[maxN];
int parent[maxN], DImaxN], dpImaxN][maxLogl, n;

void dfs ( int n, int p, int dep M
D[n] = dep++;
parent[n] = p;
for ( auto i: edges[n] )
if (i !=p)
dfs ( i, n, dep );
}

inline void build ( void ){
memset ( dp, -1, sizeof dp );
dfs (@, -1, @ );
for ( int k = 1 ; k < maxLog ; k++ )
for ( int i = i< n} i)
if ( dplil[k - 1] != -1 )
A dpl[il [k] = dpldp[il[k - 11]1[k - 1];

inline int findLCA ( int u, int v ){
if ( D[ul < D[v] )
swap ( u, v );

for ( int i = maxLog — 1

ji>=0; 1—)
if ( dplul [i] != -1 && D[dplul [i]] == DIv] )
u = dplul [i];

if {u==v)
return u;

for ( int i =maxLlog - 1 ; i>=0 ; i— )
if ( dplul[i] != dplvlIi] )
u = dplul[i]l, v = dplv][il;

return dplu] [@];
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Questions?
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