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class Backet({
//sqgrtN: backet size, B: the number of backet
int n, sqrtN, B;
vector<int> wval, backet;
public:
(vector<int> a):val(a){

n = a.size(); sqrtN = ceil(sqgrt(n));
B (n + sqrtN -1) / sgrtN;

backet.resize(B,INF);
for(int 1=0;1<B;1i++){
for(int j=sqrtN*i; j<sqrtN#*(i+1);Jj++){
1f(j>=n)break;
backet[1i] = min(backet[i1], val[]]);
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int (int 1, int r){
//index in backet
int L = (1 + sgrtN -1) / sqrtN + 1, R = r / sqrtN;

int res = INF;
if (L<=R){
for(int i=1l;i<sqrtN*L;i++)res = min(res, val[i]);
for(int i1=L;i<R;i++)res = min(res, backet[i]);
for(int i=sqrtN*R;i<r;i++)res = min(res, val[i]);
telse{
//interval is included in one backet
for(int 1i=1l;i<r;i++)res = min(res, val[i]);

}

return res;
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Segment Tree MFEE (1BF)

class SegmentTree({
int n;
//represent tree as array
//parent of k : (k-1)/2, child of k : 2*k+1, 2%*k+2
vector<int> node;

public:
(vector<int> a){
int n = a.size();
//round to power of 2

(n<n_ )n*=2;

//initialize tree
node.resize(2*n-1, INF);

//fill data into tree
for(int i=0;i<n_;i++)node[n-1+i] = a[1i];
for(int i=n-2;i>=0;i--)node[1i] = min(node[2*1+1], node[2*i+2]);
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Segment Tree DEx (VT V)

//return minimum value in [a,b). ( [l,r) is interval in which k is.)
int (int a,int b,int k=0,int 1=0,int r=0){

1if(1>=r)r = n;

if(r<=a || b<=l)return INF; //out of range

if(a<=l && r<=b)return nodel[k]; //interval match

int vl = RMQ(a,b,2*k+1,1,(l+r)/2);
int vr = RMQ(a,b,2*k+2, (1l+r)/2,r);
return min(vl,vr);
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Sparse Table
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Sparse Table MEIE

class SparseTable{
vector< vector<int> > table;
public:

(vector<int> a){
int n = a.size(), logn = 31 - builtin clz(n);

//initialize table
table.resize(n,vector<int>(logn+l,INF));
for(int i=0;i<n;i++)table[i][0] = a[i];

//construct table
for(int 7J=0; j<logn; j++){
for(int 1=0;i<n;i++){
table[1][J+1] = min(table[i][]J], (it+(1<<j)<n)?table[i+(1<<3j)][]J]:INF);

//return the minimum value in [1, r)
int (int 1, int r){
int 1n = 31 -  builtin clz(r-1);
return min(table[l][1ln], table[r-(1<<ln)][1ln]);
}
}i
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Segment Tree DEZE (FF#)

void (1nt k, int v){
k += n-1;
node[k] = v;
//traverse from leaf to root

while(k>0){
= (k-1)/2;
node[k] = min(node[k*2+1],node[k*2+2]);
}

Y
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EADBIDRE (FBH)

void (1nt k, int v){
//update of array
val[k] = v;

//update of backet
int X = k/sqrtN;

backet[X] = INF;
for(int i=sqrtN*X;i<sqrtN#*(X+1);i++){
1f(1>=n)break;
backet[X] = min(backet[X], val[1i]);
}
}
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