
40th Petrozavodsk Programming Camp, Winter 2021
Day 7: North American Contest 1, Saturday, February 6, 2021

Problem D. The Hash Table
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 512 mebibytes

There is a hash table with 𝑚 slots, numbered from 0 to 𝑚− 1. Initially the slots are empty.

There are 𝑛 elements, numbered from 0 to 𝑛− 1, which should be inserted into the hash table in this order.

The hash function is ℎ(𝑥) = 𝑥2 mod 𝑚, so the element number 𝑖 will be inserted into the slot numbered (𝑖2 mod 𝑚).

Because of the strange implementation, inserting an element into a slot costs 𝑇 , where 𝑇 is the number of elements
this slot already contains. Please compute the total cost of inserting all these 𝑛 elements into the table.

Input

The first line contains an integer 𝑡, denoting the number of test cases (1 ≤ 𝑡 ≤ 5).

Each test case is given on a single line with two integers, 𝑛 and 𝑚 (1 ≤ 𝑛 ≤ 109, 2 ≤ 𝑚 ≤ 109).

Output

For each test case, print a single line containing the answer.

Example

standard input standard output

3

5 4

1234 5678

5 4

4

229

4

Note

In the first test case, the elements 0, 1, 2, 3, 4 are inserted into slots 0, 1, 0, 1, 0 respectively, incurring costs of
0 + 0 + 1 + 1 + 2 = 4.
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