
Problem B - Bancada
Check the instructions page for detailed information on the qualification and the format
of this problem.
Code templates in C, C++, Java and Python that already handle reading the input are
available for this problem. You may use them as a starting point.

The city’s stadium has N seats arranged in a circle, numbered
from 1 to N . Seat i is adjacent to seat i+ 1 (for 1 ≤ i < N )
and seat N is adjacent to seat 1.

The circular distance between two seats i and j is defined as
d(i, j) = min(|i−j|,N−|i−j|), that is, the minimum number
of steps along the circle between the two seats.

Each seat is either Occupied (O) or Vacant (V). Fans in an
occupied seat create noise that propagates up to distance k:
a seat i is considered safe (quiet) if there is no occupied seat
within distance ≤ k of i.

Initially, the state of all seats is given. Then, Q operations are performed:

• O i — seat i becomes Occupied (if already occupied, nothing changes);

• V i — seat i becomes Vacant (if already vacant, nothing changes);

After each operation, you must print the number of safe seats in the new state.

Example

Consider a stadium with N = 6 seats, all initially vacant, and k = 1.

After O 2, seat 2 becomes occupied. The seats within distance ≤ 1 of seat 2 are seats 1, 2, and 3.
The safe seats are 4, 5, and 6 (3 total).

After O 5, seats 4, 5, and 6 are within distance ≤ 1 of seat 5. Combined with the coverage of seat
2, all seats are covered: 0 safe.

After V 2, only seat 5 remains occupied, so seats 1, 2, and 3 become safe again.

Constraints

The following limits are guaranteed for all test cases that will be given to the program:
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1 ≤ N ≤ 200 000 Number of seats
1 ≤ Q ≤ 200 000 Number of operations
0 ≤ k ≤ N Noise radius

The test cases are organized into the following groups:

Subtask Points Additional Constraints
1 30 N ≤ 2 000 and Q ≤ 2 000
2 30 k = 1
3 40 No further constraints

Input Format

The first line contains three integers N , Q and k, the number of seats, the number of operations
and the noise radius.

The second line contains a string S of length N , where O means Occupied and V means Vacant.

The next Q lines each contain one operation in one of the following formats:

• O i (1 ≤ i ≤ N)

• V i (1 ≤ i ≤ N)

Output Format

Print Q lines. On line t, print a single integer: the number of safe seats after the t-th operation.

Note: there should be no space at the end of each line. If this format is not respected, the result
of a submission will be Presentation Error.

Example 1 Input

6 3 1

VVVVVV

O 2

O 5

V 2

Example 1 Output

3

0

3
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Example 1 Description

This example corresponds to the one described in the problem statement.

Example 2 Input

8 3 2

VVVVVVVV

O 1

O 5

V 1

Example 2 Output

3

0

3

Example 2 Description

With k = 2, each fan covers 5 seats. With only seat 1 occupied, 3 seats remain safe (4, 5, 6). With
seats 1 and 5, the coverage joins and no seats are safe. After removing seat 1, 3 safe seats return.

Example 3 Input

5 4 1

VVVVV

O 2

O 4

V 4

V 2

Example 3 Output

2

0

2

5
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Example 3 Description

After O 2 and O 4, all seats are covered. After V 4, seats 4 and 5 become safe again. Finally, V 2

leaves no occupied seats, so all N = 5 seats are safe.
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