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// graph
template <typename T>
class graph
public:
struct edge
int from;
int to;
T cost;
vector<edge> edges;
vector<vector<int> > g;
int n;
graph(int n) : n( n g.resize(n);
virtual int add(int from, int to, T cost) = 0;

// undirectedgraph
template <typename T>
class undirectedgraph : public graph<T>
public:
using graph<T>::edges;
using graph<T>::g;
using graph<T>::n;

undirectedgraph(int n) : graph<T>( n
int add(int from, int to, T cost =
assert(0 <= from && from < n && 0 <= to & to < n);
int id = (int)edges.size();
glfrom].push back(id);
glto].push back(id);
edges.push back({from, to, cost});
id;

// blossom / find max unweighted matching

template <typename T>

vector<int> find max unweighted matching(const undirectedgraph<T> &g
std::mt19937 rng(chrono::steady clock::now().time since epoch().count ;
vector<int> match(g.n, -1); /100

vector<int> aux(g.n, -1); /0000
vector<int> label(g.n); // "o" or "i"
vector<int> orig(g.n); /100
vector<int> parent(g.n, -1); /00O

gqueue<int> q;
int aux time = -1;

auto lca = [&](int v, int u
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aux_time++;

true
v I= -
aux|v| == aux_time //000000000O0LCA
v,
aux|v| = aux_time;
match|v] == -
v = -1;
v = orig/parent|/match|v ; /000000000000
swap(v, u);
i // lca

auto blossom =
orig

&l (int v, int u, int a
v !=a

parent/v]| = u;
u = match[v];
label|u] == /O00000"e" 0000
labeliu] = 0;
g.push(u);

orig/v! = origlul = a; /[
v = parent|u];

;. // blossom

auto augment = [&|(int v
v I= -
int pv = parent|v];
int next v = matchipv];
match(v] = pv;
match(pv! = v;
v = next v;

;// augment

auto bfs = [&](int root
fill(label.begin(), label.end(), -1);
iota(orig.begin(), orig.end(), ;
Ig.empty
g.popi);

q.push(root);
/00000 "o", ODOO"'ODO"o", "1"'OO™"1i"
label|root]! = 0;
Iq.empty
int v = q.front();
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q.popt);
int id : g.glv
auto &e = g.edges|id];
int u = e.from ~ e.to ©~ v;

label/u| == - /000000
labeliul = 1; /oo it
parent|u| = v;

matchiu| == - /O0o0o0ood

augment(u) ; /000000

true;

/000000 000000000 queue OOOOMO
label match|u = 0;
g.push(matchlu]);

labeliu] == 0 && orig/v] != origlu
/00000000000 """ ocooo'o"
int a = lcalorigl/v/|, origlul);
//OLCA OOOO
blossom(u, v, a);
blossom(v, u, a);

false;
;7 // bfs

auto greedy = [&
vector<int> order(g.n);
//0000 order
iotalorder.begin(), order.end(), 0);
shuffle(order.begin(), order.end(), rng);

/O000000000
int i : order
match[i] == -
auto id : g.gli
auto &e = g.edges|id];
int to = e.from ~ e.to © i;

match[to] == -
match/i] = to;
match/to]| = 1i;
i // greedy

/00000000
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greedy();
/000000000
int i =0; 1i<g.n; i++
match[i] == -
bfs(i);

match;
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