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#include <bits/stdc++.h>

namespace GMW
const int N 1010;
const int M 100100;
using T = long long;
const T INF = 1el8;
const bool max cardinality = false;

int n;

std::vector <int> e[N];

int color[N * 21, slack[N * 2], slackl[N * 21N * 2]; T duallN * 21;

int queue/N!, head, tail; bool inque[N * 2];

int vis|[N]|, viscnt;

int nxt[N], pre[N]; // nxt is the matching edge, pre is the parent edge
in the alternating forest

int uu[M|, vv[Ml, ecnt; T wiM/;

std::vector <int> children/N * 2], children e[N * 21, blossom queue;
int falN * 2], top/N * 2], base[N * 2];

inline int peer(int u, int edge topluuledgel] == toplul ?
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vviedge| : uuledgel;

inline T get slack(int edge edge == -1 7 LLONG MAX :
dualiuuledge|| + dual|vv edge - * wledgel;

inline void update(int &el, int e2 el == -1 || get slack(el) >

get slack(e2)) el = e2;

int new blossom
int id = blossom queue.back();
blossom queue.pop back();
children|id]|.clear();
children elid]|.clear();
falid! = duallid]| = 0;

slacklid] = -1;
memset (slackl|[id]|, -1, sizeof(slackl/|id C
id;

void addedge(int u, int v, T weight

uu ecnt| = u;
vviecnt] = v;
wl ecnt| = weight;

elul.emplace back(ecnt);
e(v].emplace back(ecnt);
ecnt ++;

void settop(int u, int tp
toplul = tp;
auto v : children|u
settop(v, tp);

inline void push(int u
inquelu ;
inquelu! = true;
queue tail ++]| = u;
auto edge : elu
int v = uuledge vv|edge
color|toplv =
update(slack|/v], edge);

N N\

u;

void slack type3(int b
slackl/b I= - ;
slack|[b] = -1;
b <=n
auto edge : elb
int v = b ©~ uuledge

N\

vv|edge];
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top/b! != toplv] && color(topliv]]| ==
update(slackl/b][top/v]], edge);
update(slack/b!, edge);

slackl/b = 0;

’

auto u : children/b
slack type3(u);
int i = 1; 1 <= *n; ++ 1
top/i] !'= top/b] && color|topli]]| ==
update(slackl/b|[top/i]], slackl|ul[i]);
update(slack/b!, slackl|ulli]);

slackl/b = 0;

void push to queue(int u
u <= n) push(u);
auto v : children|u
push to queuel(v);

void setcolor(int u, int col

u = toplul;
coloriul == col
’
color{u! = col;
col ==

push to queue(u);
slack type3(u);

col ==
int edge = nxt|baselul;
assert(edge >= ;
int v = top[peer(u, edge)|;
setcolor(v, ;

int lca(int u, int v){ // to modify
++ viscnt;
u = toplu

, = toplv];
u ||

\'%
\'%
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u

visiu| == viscnt u;
visiu! = viscnt;
u = top/peer(u, nxt|/baselu ;
u = topl/peer(u, prelu ;

std::swap(u, v);

int adjust(int b, int edge
auto get child = [&] (int u

u && falul '=b
u= falul;
u,
int ch = get child(uuledge | get child(vviedgel);

int pos = std::find(children|[b].begin(), children|b].end(), ch) -
children[b].begin();

pos %
std::reverse(children|b].begin() + 1, children[b].end ;
std::reverse(children e[b].begin(), children_e[b].end ;
int sz = children[b].size();
pos = (sz - pos) % Sz;

pos;

void augment blossom(int b, int edge
b<=n ;
int pos = adjust(b, edge);
auto &ch = children|b];
auto &che = children elb];
augment blossom(ch|pos|, edge);
int i =pos - 1; 1 >=0; 1 -=
int ed cheli - ;
augment blossom(ch[i - , ed);
augment blossom(ch[i], ed);
nxtiuuled|] = nxtlvvied|| = ed;

std::rotate(ch.begin(), ch.begin + pos, ch.end ;
std::rotate(che.begin(), che.begin + pos, che.end ;
base/b! = baselch ;

bool 1inkSS(int u, int v, int edge){ // return found augment path
int 1T = lcal(u, v);
== // found an augment path
int = 0; < 2; ++
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int x =u, y =v, el = edge;

X

int tmp = nxt[baseltop!|x ;

nxt|[x| = el;

augment blossom(top/x!, el);
tmp == - ;

y = peer(x, tmp);

el = preltoply!/;

X = peer(y, el), y = peer(x, el);
nxtly| = el;

augment blossom(toply!, el);

std::swap(u, v);
true;

int id = new blossom();
auto &ch = children|id];
auto &che = children elid];
int  =0; < 2; ++
int x = toplul, el = edge;
true
ch.emplace back(x);
che.emplace back(el);
x == 1 ;
int e2 = nxtlbasel(x]||;
int y = topl/peer(x, e2)];
ch.emplace back(y);
che.emplace back(e2);
el = prelyl;
X = topl/peer(y, el)l;

std::swap(u, v);

std::reverse(ch.begin(), ch.end :

std::reverse(che.begin(), che.end ;
== che.pop back();

ch.pop back();
baselid| = baselch ;
pre[id! = prelch :
auto x : ch
falx] = id;

settop(id, id);

setcolor(id, C
false;

void extract(int u
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int edge = prelul;

int pos = adjust(u, edge);
auto &ch = children|u/;
auto &che = children elul;

int i = 0; i < int(ch.size HE = |
falch[i = 0, settop(ch[i], chl[i]);
setcolor(ch{il, i <= pos ? ((i % ~ : -1);
prel[ch|pos = edge;
int i =0; i < pos; i +=
prelchli]] = chelil;

blossom queue.emplace back(u);

toplul = 0;
bool match
memset(color, -1, sizeof(color));
memset(slack, -1, sizeof(slack));
memset(slackl, -1, sizeof(slackl));
memset(pre, -1, sizeof(pre));
memset(inque, 0O, sizeof(inque));
head = tail = 0;
int i =1; 1i<=n; ++ 1i
nxtli] == -
setcolor(i, ;
true

; head < tail; ++ head
int u = queuelhead];
auto edge : elu
get slack(edge

’

int v = peer(u, edge);

toplu] == toplv

color(toplv!]| == - // must be a matched point
assert(nxt|[v]| != -1);

pre toplv]|] = edge;

setcolor(v, :

color(toplv!| ==
1inkSS(u, v, edge
true;
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int type = 0, pos = 0;
T delta = LLONG MAX;
int 1 =1; i <=n; ++ i

T val = get slack(slack(i]);

coloritop/il] == -1 && val < delta
delta = val, type = 1, pos = 1i;
inti=1; 1 <=2 *n; ++ 1

T val = get slack(slackii]) / 2;

/ < delta

top/i] == i && color(i] == 0 && val < delta

delta = val, type = 2, pos = 1i;
inti=n+1; i<= *n; ++ 1

top/i] == 1i && color/i] == 1 && dualli

delta = dualii] / 2, type = 3, pos = 1i;

delta >= INF

.
’

Imax_cardinality
T min_value = *std::min_element(dual + 1,
min value < delta

.
’

int i =1; 1 ++ i
int col = color(top/il];
dual/i] += col == ? -delta

<= n;
col == ?
int 1 = n + 1; ++ i
topli] == 1

int col = color/[i];
dualli] += col == ?

i<=2*n;

* delta col

type ==

assert(nxt/pos| !'= -1);
pre/top[pos!| = slack|pos];
setcolor(pos, ;

type ==
int edge = slack/pos!;
1inkSS(uuledge!, vv|edge
true;

, edge

dual + + n);

delta : 0;

== ? -2 * delta

https://wiki.cvbbacm.com/

Printed on 2026/04/30 02:02



2026/04/30 02:02 11/12 00o0o0ooooooo

// type ==
extract(pos);

false;

// max weight (max cardinality, can control via max cardinality)
general matching
// remember to set n
T solve
T max weight = *std::max element(w, w + ecnt);
int i =1; 1i<=n; ++ i

duall[i| = max weight;

blossom queue.emplace back(i + n);
fali] = 0;

top/i] = baseli] = 1i;

match
T ans = 0;
int i =1; 1<=n; ++ 1i
nxt(i] != -1

ans += w/nxt[i]];

ans / 2;

void init
int 1 = 0; i < N; ++ 1
eli].clear();

memset(vis, 0, sizeof(vis));
memset(nxt, -1, sizeof(nxt));
memset (top, 0, sizeof(top));
blossom queue.clear();

oo
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