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#include <iostream>
#include <vector>
#include <algorithm> // AT std::min K%%

using namespace std;

class SegmentTree {
private:
vector<int> tree;

int n;

// MIREEN , 9iatkX(E [start, end] MR idx
void buildTree(const vector<int>& arr, int start, int end, int idx) {
if (start == end) {
/! HFNRERREN TR
tree[idx] = arr[start];
} else {
int mid = start + (end - start) / 2;
// EPRMBEATH
buildTree(arr, start, mid, 2 * idx + 1);
buildTree(arr, mid + 1, end, 2 * idx + 2);
// HET REE A TR R/ME

tree[idx] = min(tree[2 * idx + 1], tree[2 * idx + 2]);

/7 EPERXE [1, r] WR/ME
int queryMin(int start, int end, int 1, int r, int idx) {
if (1 <= start & r >= end) {
// TEEE , BEREYHIXEKR/IME
return tree[idx];
}
if (end < 1 || start > r) {
/7 XEXE  BRE—NRIHBANE
return INT_MAX;
}
// BNEE  BRAERTXE
int mid = start + (end - start) / 2;
return min(queryMin(start, mid, 1, r, 2 * idx + 1),
queryMin(mid + 1, end, 1, r, 2 * idx + 2));

// GBEEHT R, BRAIE pos HIMEA newval



void updatevalue(int start, int end, int pos, int newVal, int idx) {
if (start == end) {
// BFHHFTR
tree[idx] = newVal;
} else {
int mid = start + (end - start) / 2;
if (pos <= mid) {
!/ EREFH
updatevalue(start, mid, pos, newval, 2 * idx + 1);
} else {
// BHATH
updatevalue(mid + 1, end, pos, newVal, 2 * idx + 2);
}
// BIHEATRALERFRR/IME

tree[idx] = min(tree[2 * idx + 1], tree[2 * idx + 2]);

public:
// FIEERER
SegmentTree(const vector<int>& arr) {
n = arr.size();
tree.resize(4 * n); // MBRBHRZE
buildTree(arr, 0, n - 1, 0);

// HMRBEREWZED  TEXE [1, r] MRIME
int queryMin(int 1, int r) {
return queryMin(®, n - 1, 1, r, 0);

// STHINRBREFED , BUE pos WEEHA newval
void updatevValue(int pos, int newVal) {
updatevalue(©0, n - 1, pos, newvVal, 0);

}
int main() {
vector<int> arr = {2, 5, 1, 4, 9, 3};

SegmentTree segTree(arr);

cout << "Initial minimum in range [1, 4]: " << segTree.queryMin(1, 4) << endl; // %



segTree.updatevalue(3, 0); // B# arr[3] A 0
cout << "Minimum in range [1, 4] after update: " << segTree.queryMin(1, 4) << endl;

return 0;
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class SegmentTree {
private:
vector<int> tree;

int n;
o EX—" segmentTree 2 , A MABIEFMEEEME tree FEHMEFIAEEER/N n

3. BN HIRE

void buildTree(const vector<int>& arr, int start, int end, int idx) {
if (start == end) {
tree[idx] = arr[start];
} else {
int mid = start + (end - start) / 2;
buildTree(arr, start, mid, 2 * idx + 1);
buildTree(arr, mid + 1, end, 2 * idx + 2);
tree[idx] = min(tree[2 * idx + 1], tree[2 * idx + 2]);
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4. Xag/MEEH

int queryMin(int start, int end, int 1, int r, int idx) {
if (1 <= start && r >= end) {
return tree[idx];
}
if (end < 1 || start > r) {
return INT_MAX,
}
int mid = start + (end - start) / 2;
return min(queryMin(start, mid, 1, r, 2 * idx + 1),

queryMin(mid + 1, end, 1, r, 2 * idx + 2));

queryMin EREIE [1, r] X[EEEZ/IME.
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5. ERERIE

void updatevValue(int start, int end, int pos, int newVal, int idx) {
if (start == end) {
tree[idx] = newVal;
} else {
int mid = start + (end - start) / 2;
if (pos <= mid) {
updatevalue(start, mid, pos, newval, 2 * idx + 1);
} else {
updatevalue(mid + 1, end, pos, newVal, 2 * idx + 2);
}

tree[idx] = min(tree[2 * idx + 1], tree[2 * idx + 2]);
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SegmentTree(const vector<int>& arr) {
n = arr.size();
tree.resize(4 * n);
buildTree(arr, 0, n - 1, 0);
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o n ABEKX/, tree BKK/INEER 4 * n DHREBHRTEMETE XK,
o A buildTree BR¥MIRIAENLEMIZELEIN .,

7. X35MEN

int queryMin(int 1, int r) {
return queryMin(®, n - 1, 1, r, 0);

}

void updateValue(int pos, int newVal) {
updatevalue(©0, n - 1, pos, newvVal, 0);
}

e queryMin H updatevalue EXSMRFMIEN , AT EWR/|MEMEHEAE.



8. Mz LG

int main() {
vector<int> arr = {2, 5, 1, 4, 9, 3};
SegmentTree segTree(arr);

cout << "Initial minimum in range [1, 4]: " << segTree.queryMin(1, 4) << endl; // %

segTree.updatevalue(3, 0); // B# arr[3] A 0
cout << "Minimum in range [1,

4] after update: " << segTree.queryMin(1, 4) << endl; // #it ©

return 0,
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