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Binary Indexed Tree

= Binary Indexed Tree (Fenwick Tree)

Peter M. Fenwick, "A New Data Structure for
Cumulative Frequency Tables" (1994)
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L= (C++)

int N;
int bit[1000010];
void add(int a, int w) {
for (int x = a; x <= N; x += x & -x) bit[x] += w;
}
int sum(int a) {
int ret = 0;
for (int x = a; x> 0; x -= x & -x) ret += bit[x];
return ret;

}
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int N:
int bit[1000010];
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x = 00000000 00000000 00101110 01011000
-x = 71111117 11111111 110100017 10107000
x & -x = 00000000 00000000 00000000 0001000
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// v[a] += w
void add(int a, int w) {
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for (int x = a; x <= N; x += x & -x) bit[x] += w;

}
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// v[1] + ... + v[a]
int sum(int a) {
int ret = 0;
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for (int x = a; x > 0; x -= x & -x) ret += bit[x];

return ret;

}
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int N;
int bit[1000010];
void add(int a, int w) {
for (int x = a; x <= N; x += x & -x) bit[x] += w;
}
int sum(int a) {
int ret = 0;
for (int x = a; x > 0; x -= x & -x) ret += bit[x];
return ret;

}
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for (int x = 1; x < N; ++x) bit[x + (x & -x)] += bit[x];
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// v[a] +=w
void add(int a, int w) {
for (int x = a; x < N; x |=x + 1) {
bit[x] += w;
}
}
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// v[0] + ... + v[a - 1]
int sum(int a) {
int ret = 0;
for (int x =a -1; x> 0; x=XxX&Xx+1)) -1 {
ret += bit[x];
}

return ret;

}
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L= (C++)

int N;
int bit[1010][1010];
void add(int a, int b, int w) {
for (int x = a; x <= M; x += x & -Xx)
for (int y =b; y<=N; y +=y & -y) {
bit[x][y] += w;
}
}
}



L= (C++)

int sum(int a, int b) {
int ret = 0;
for (int x = a; x> 0; x -=x & -x) {
for (inty =b; y>0;y-=y&-y){
ret += bit[x][y];
}
}

return ret;

}
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int lowerBound(int w) {
if (w <= 0) return 0;
int x = 0;
for (int k = (n YTFDENHD 2 NF); k > 0; k /=2) {
if (x + k <= N && bit[x + k] < w) {
w -= bit[x + k]:
X += k;
}
}

return x + 1;

}
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