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Ford-Fulkerson D E% (¥ 7 7 )

struct edge{
int to, cap, rev;
(int t, int c, int r){
to = t; cap = ¢c; rev = r;
}
}i

void (int from, int to, int cap, vector< vector<edge> > &g){
g[from].push back( edge(to,cap,g[to].size()) );
g[to].push back( edge(from,0,g[from].size()-1) );

}



Ford-Fulkerson DE3E (45F)

int (int v,int t, int f, vector< vector<edge> > &g, vector<int> &used){
if(v==t)return f;
used[v] =
for(edge &e : g[v]){
if(lused[e.t0o] && e.cap>0){
int d = dfs(e.to,t,min(f,e.cap),g,used);
1if(d>0){
e.cap -= d;
gle.to][e.rev].cap += d;
return d;

}
}

return 0;

int (int s, int t, vector< vector<edge> > g){
int flow = 0;
while(1){
vector<int> used(g.size(),0);
int £ = dfs(s,t,INF,qg,used);
if(f==0)return flow;
flow += £f;
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SSP (Bellman-Ford) WX (7 5 7 DiEE)

struct edge{
int to, cap, cost, rev;
(int t, int ¢, int v, int r){
to = t; cap = ¢c; cost = v; rev = r;
}
}i

void (int from, int to, int cap, int cost, vector< vector<edge> > &qg){
g[from].push back( edge(to,cap,cost,g[to].size()) );
g[to].push back( edge(from,0,-cost,g[from].size()-1) );

}



SSP (Bellman-Ford) D E%& (RiEHKES)

//Bellman-Ford based: O(FVE) , AN: B X b

int (int s, int t, int £, vector< vector<edge> > g){
int n = g.size(), res = 0;

while(£>0){
//RER (B E) 2XK0H5

vector<int> d(n,INF), pv(n), pe(n);
d[s] = 0;

bool update = true;
while (update){
update = false;
for(int v=0;v<n;v++){
for(int i=0;i<(int)g[v].size();i++){
edge &e = g[v][i];
if(e.cap>0 && d[e.to] > d[v] + e.cost){
d[e.to] = d[v] + e.cost;
pv[ie.to] = v; pe[e.to] = 1i;
update = true;




SSP (Bellman-Ford) D3 (7 5 7 BE#HER D)

// £ ORI ICIEBEDLED RL
1f(d[t]==INF)return -1;

//MEEMED LRZEXKD D

int x = £;
for(int v=t; vl!=s; v=pv[v]){
X = min(x, g[pv[v]]l[pe[Vv]].cap);
}
f -= x;
res += x*d[t];

for(int v=t; v!=s; v=pv[v]){
edge &e = g[pv[v]][pe[V]];
e.cap -= X;
gle.to][e.rev].cap += X;

}

}

return res;

}
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5. min( W, MinCostCut( G' ) ) B& X
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MinCostCut (G =(V, E) ):
1. WHBERZUAMLICANS L = ()
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4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1L BEHBRERZYRANLIEANS | - (4)
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LICINZ %
3. Ly EMHDTER &EDBEHZE W
4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1 HIBRERZVAMLICANS | _ (a)
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3.Ly EHDTER EDDEHZ W
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L]
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MinCostCut (G =(V, E) ):
1. BYEBERZYANLIEANS
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LICNA %
3.Ly EHDTER EDDEHZ W
4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1. BYEBERZYANLIEANS

2.LIEANTRHRWERDHBIED.
+ LEDITEHMDERARDIERZ
LICNA %
3.Ly EHDTER EDDEHZ W
4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1 HEIBERZYVANLIEANS | _ (a.c. b)

2.LIEANTRHRWERDHBIED.
+ LEDITEHMDERARDIERZ
LICNA %
3.Ly EHDTER EDDEHZ W
4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1 HEIBERZYVANLIEANS | _ (a.c. b)

2.LIEANTRHRWERDHBIED.
+ LEDITEHMDERARDIERZ
LICNA %
3.Ly EHDTER EDDEHZ W
4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1 HEIBERZYVANLIEANS | _ (a.c.b d)

2.LIEANTRHRWERDHBIED.
+ LEDITEHMDERARDIERZ
LICNA %
3.Ly EHDTER EDDEHZ W
4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1 HEIBERZYVANLIEANS | _ (a.c b d)
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LICINZ %
3.Ly &DIER EDAEHZE W
4.Ly & Ly Z1DICFEHTG

L]
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MinCostCut (G =(V, E) ):
1 HEIBERZYVANLIEANS | _ (a,c b d)

2.LIEANTRHRWERDHBED.,
» LEDBEHAMNHDRRDIERZ
LICINZ %
3. Ly EMHDTER &EDBEHZE W
4. Ly & Ly Z12ICXEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1. BYEBERZYANLIEANS

2.LIEANTRHRWERDHBED.,
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3. Ly EMHDTER &EDBEHZE W
4.Ly & Ly Z1DICFEHTG
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5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1. BYEBERZYANLIEANS
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3. Ly EMHDTER &EDBEHZE W
4.Ly & Ly Z1DICFEHTG
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5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G =(V, E) ):
1. BYEBERZYANLIEANS

2.LIEANTRHRWERDHBED.,
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LICINZ %
3. Ly EMHDTER &EDBEHZE W
4.Ly & Ly Z1DICFEHTG

L]

5. min( W, MinCostCut( G' ) ) D& A
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MinCostCut (G = (V, E) ):
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5. min( W, MinCostCut( G' ) ) D& A Wba =5
Wa =06
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MinCostCut (G = (V, E) ):
1 EYBESEYRNLIEARZ  L=(abcd)
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3.Ly EHDTER EDDEHZ W
4. Ly & Ly Z12ICXEHTG' EhRFEHYk =5

5. min( W, MinCostCut( G' ) ) B'&F X Whd = B
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Stoer-Wagner D%

//ANT1: nxnfEEE{TS

int (vector< vector<int> > g){
int n = g.size(), res = INF;
vector<int> redV(n);
rep(i,n)redvV[i] = 1i;

for(int rem=n;rem>1;rem--){

//calc MA order

int u=0, v=0, cut=0;

vector<int> w(rem,0);

for(int i=0;i<rem;i++){
u =v; v = max _element(w.begin(), w.end()) - w.begin();
cut = w[v]; w[v] = -1;
for(int p=0;p<rem;p++){

if(w[p]>=0)w[p] += g[redV[v]][redV[p]];

}

}

//merge graph
rep(i,rem){
g[redV[u]][redV[i]] += g[redV[v]][redV[i]];
glredV[i]][redV[u]] += g[redV[i]][redV([V]];
}

redV.erase(redV.begin() + Vv);

//update min cut
res = min(res, cut);

}

return res;

}
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