
y 2 1 3 -1 -3 -2

σ 5 6 4 2 1 3

1σ(j)≤syσ(j) 0 0 0 0 2 0

s = 1 rs = 1 σ−1(s) = 5(
y
(s)
(i)

)
i
= [ 2 ]

S
(s)
rs =

σ−1(s)∑
j=1

1σ(j)≤syσ(j) = 2

Fenwick tree for
a =

(
1σ(j)≤syσ(j)

)
j

1 : 0b001∑
0<i≤1

ai = 0
2 : 0b010∑

0<i≤2

ai = 0

3 : 0b011∑
2<i≤3

ai = 0

4 : 0b100∑
0<i≤4

ai = 0

5 : 0b101∑
4<i≤5

ai = 2
6 : 0b110∑

4<i≤6

ai = 0



y 2 1 3 -1 -3 -2

σ 5 6 4 2 1 3

1σ(j)≤syσ(j) 0 0 0 1 2 0

s = 2 rs = 1 σ−1(s) = 4(
y
(s)
(i)

)
i
= [ 1 , 2 ]

S
(s)
rs =

σ−1(s)∑
j=1

1σ(j)≤syσ(j) = 1

Fenwick tree for
a =

(
1σ(j)≤syσ(j)

)
j

1 : 0b001∑
0<i≤1

ai = 0
2 : 0b010∑

0<i≤2

ai = 0

3 : 0b011∑
2<i≤3

ai = 0

4 : 0b100∑
0<i≤4

ai = 1

5 : 0b101∑
4<i≤5

ai = 2
6 : 0b110∑

4<i≤6

ai = 2



y 2 1 3 -1 -3 -2

σ 5 6 4 2 1 3

1σ(j)≤syσ(j) 0 0 0 1 2 3

s = 3 rs = 3 σ−1(s) = 6(
y
(s)
(i)

)
i
= [ 1 , 2 , 3 ]

S
(s)
rs =

σ−1(s)∑
j=1

1σ(j)≤syσ(j) = 6

Fenwick tree for
a =

(
1σ(j)≤syσ(j)

)
j

1 : 0b001∑
0<i≤1

ai = 0
2 : 0b010∑

0<i≤2

ai = 0

3 : 0b011∑
2<i≤3

ai = 0

4 : 0b100∑
0<i≤4

ai = 1

5 : 0b101∑
4<i≤5

ai = 2
6 : 0b110∑

4<i≤6

ai = 5



y 2 1 3 -1 -3 -2

σ 5 6 4 2 1 3

1σ(j)≤syσ(j) 0 0 -1 1 2 3

s = 4 rs = 1 σ−1(s) = 3(
y
(s)
(i)

)
i
= [ -1 , 1 , 2 , 3 ]

S
(s)
rs =

σ−1(s)∑
j=1

1σ(j)≤syσ(j) = −1

Fenwick tree for
a =

(
1σ(j)≤syσ(j)

)
j

1 : 0b001∑
0<i≤1

ai = 0
2 : 0b010∑

0<i≤2

ai = 0

3 : 0b011∑
2<i≤3

ai = -1

4 : 0b100∑
0<i≤4

ai = 0

5 : 0b101∑
4<i≤5

ai = 2
6 : 0b110∑

4<i≤6

ai = 5



y 2 1 3 -1 -3 -2

σ 5 6 4 2 1 3

1σ(j)≤syσ(j) -3 0 -1 1 2 3

s = 5 rs = 1 σ−1(s) = 1(
y
(s)
(i)

)
i
= [ -3 , -1 , 1 , 2 , 3 ]

S
(s)
rs =

σ−1(s)∑
j=1

1σ(j)≤syσ(j) = −3

Fenwick tree for
a =

(
1σ(j)≤syσ(j)

)
j

1 : 0b001∑
0<i≤1

ai = -3
2 : 0b010∑

0<i≤2

ai = -3

3 : 0b011∑
2<i≤3

ai = -1

4 : 0b100∑
0<i≤4

ai = -3

5 : 0b101∑
4<i≤5

ai = 2
6 : 0b110∑

4<i≤6

ai = 5



y 2 1 3 -1 -3 -2

σ 5 6 4 2 1 3

1σ(j)≤syσ(j) -3 -2 -1 1 2 3

s = 6 rs = 2 σ−1(s) = 2(
y
(s)
(i)

)
i
= [ -3 , -2 , -1 , 1 , 2 , 3 ]

S
(s)
rs =

σ−1(s)∑
j=1

1σ(j)≤syσ(j) = −5

Fenwick tree for
a =

(
1σ(j)≤syσ(j)

)
j

1 : 0b001∑
0<i≤1

ai = -3
2 : 0b010∑

0<i≤2

ai = -5

3 : 0b011∑
2<i≤3

ai = -1

4 : 0b100∑
0<i≤4

ai = -5

5 : 0b101∑
4<i≤5

ai = 2
6 : 0b110∑

4<i≤6

ai = 5


