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int P[101010];

void Init(int n){
for(int i=1; i<=n; i++) P[1] = {i;

}

int Find(int v){
if(v == P[v]) return v;
return Find(P[v]);

}

void Union(int u, int v){
int u_root = Find(u), v_root = Find(v);
if(u_root != v_root) P[u_root] = v_root;
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 Init: O(N)
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- Union by Rank

- Union by Size
- Path Compression
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- Union by Rank, Union by Size= O(log N)
- Path Compression amortized O(log N)

« Union by Rank®} Path CompressionS & AF25HH amortized O(log* N)
- log* N:NZ 10|3t2 PH=2]| fIsHM B3t logl| sl
- log* N =1 + log* (log N)



Union by Rank
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o rankjl_ ko|_| xégg -;F—IEH N/Zk_17|'| 9}1%% %D:l jl'% voild Init(int n){
= for(int 1=1; i<=n; i++) P[1] = 1, R[1] = 1;
o 2tA E2|Q| £0|&= %t log, N }

int Find(int v){
if(v == P[v]) return v;
return Find(P[v]);

}

void Union(int u, int v){
u= Find(u); v = Find(v);

if(u == v) return;
if(R[u] > R[v]) swap(u, v);
Plu] = v;

if(R[u] == R[v]) R[v] += 1;



Union by Size
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int P[101010], S[101010];

« O EEDICtE E2| @O = E2 U{OCt void Init(int n){
« E2|9| 37|= 24l O|AF =D}t for(int i=1; i<=n; 1++) P[1] = 1,
}
+ UefM 27 82l %0l= 2 log, NE S21 int Find(int v){
if(v == P[v]) return v;
return Find(P[v]);

}

void Union(int u, int v){
u = Find(u); v = Find(v);
if(u == v) return;
if(S[u] > S[v]) swap(u, v);
P[ul = v; S[v] += S[ul;
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- Union(N, N-1), Union(N-1, N-2), ..., Union(2, 1) t9 0| N int P[101010];

N R void Init(int n){
« M(2 N#)2| P14+2 61 O(M log N)O| &2 S = US for(int 1=1; i<=n; i1++) P[1] = 1;
o [2tA A2 2ZFE = amortized O(log N) }
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int Find(int v){

: , , if(v == P[v]) return v;
Union by Rank + Path Compression& amortized O(log* N) return P[v] = Find(P[v]);
- 82 E3) ¥R }

void Union(int u, int v){
u= Find(u); v = Find(v);
} if(u !'=v) Pl[u] = v; .
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#include <bits/stdc++.h>
using namespace std;
int N,

M, A[1010], P[222];

int Find(int v){ return v == P[v] ? v :
void Merge(int u, int v){ if(Find(u

int main(){

10s_base::sync_with_stdio(false);
cin > N >> M;
iota(P+1, P+N+1, 1);

for(int i=1; i<=N; i++){
for(int j=1; j<=N; j++){

)

Pl[v]

1= Find(v

Find(P[v]); }
)) P[Find(u)] =

cin.tie(nullptr);
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if(t) Merge(i, j);
}
}
for(int i=1; i<=M; i++) cin >> A[1];

bool res = true;
for(int i=2; i<=M; i++)

cout << (res 2 "YES" : "NO"):

res &= Find(

A[i-1])
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== Find(A[1]);

Find(v
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#include <bits/stdc++.h>
using namespace std;
constexpr int S = 101010;

int

P[S], PalS];

set<int> st[S];

int

Find(int v){ return v == P[v] 2 v : P[v] = Find(P[v]

void Merge(int u, int v){

int

int

u = Find(u); v = Find(v);

if(u == v) return;

if(st[u].size() > st[v].size()) swap(u, v);
for(auto i1 : st[u]) st[v].insert(i);
st[u].clear();

Plul = v;

N, Q, 0[1110101], V[1110101], R[1010101];

main( ){

i1os_base::sync_with_stdio(false); cin.tie(nullptr);
cin >> N >> Q; iota(P, P+S, 0);

for(int i=2; i<=N; i++) cin >> Pa[i];

for(int i=1,c; i<=N; i++) cin >> c, st[i].insert(c);
for(int i=1; i<N+Q; i++) cin >> 0[1] >> V[i];

for(int i=N+Q-1, idx=0; i; i--){
if(0[1] == 1) Merge(V[i], Pa[V[i]]);
else R[++1dx] = st[Find(V[i])].size();
}

for(int 1=Q; 1; 1--) cout << R[1] << "\n";
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