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Problem F. Exchange and Deletion

Time limit: 1 second
Memory limit: 512 megabytes

There is a classic way to remove an element from an array: swap the values of the element to be removed
and the last element of the array, and then delete the last element. Unfortunately, it turned out that this
method does not always preserve the order of the elements in the array. Your task is to count the number
of sequences of k deletions after which the initially sorted array in ascending order will remain sorted.

You are given an array a of length n, initially filled with numbers from 1 to n in ascending order, that is,
ai = i, and an array b of length k, whose elements are pairwise distinct numbers from 1 to n.

There are k steps performed, at the j-th step the following occurs: an index i is chosen from 1 to n� j+1
such that ai = bj , after which ai and an�j+1 are swapped (if i = n� j + 1, nothing happens). Then the
last element of the array at this step, which has the index n� j + 1, is removed from the array.

The array [b1, b2, . . . , bk] is called good if after performing k steps the array [a1, a2, . . . , an�k] is strictly
increasing.

You are given the numbers n and k, count the number of good arrays [b1, b2, . . . , bk]. The answer may be
too large, so output the remainder of the answer when divided by 109 + 7.

Input

The first line contains an integer t (1  t  104) � the number of test cases. In the following t lines, the
test cases are provided.

In the first line of each test case, the integers n and k are given (1  n  5 · 105, 0  k  n).

It is guaranteed that the sum of n across all test cases does not exceed 5 · 105.

Output

For each test case, output a single integer � the number of good arrays b, taken modulo 109 + 7.

Example

standard input standard output

5

1 0

1 1

2 2

3 1

4 2

1

1

2

2

7

Note

Let’s analyze the fourth test from the example. In it, n = 3 and k = 1. Initially, a = [1, 2, 3]. Let’s see
how a changes after the first step for all possible arrays b.

• b = [1]. Then a changes as follows: [1, 2, 3] ! [3, 2, 1] ! [3, 2]. The array [3, 2] is not increasing.
• b = [2]. Then a changes as follows: [1, 2, 3] ! [1, 3, 2] ! [1, 3]. The array [1, 3] is increasing.
• b = [3]. Then a changes as follows: [1, 2, 3] ! [1, 2, 3] ! [1, 2]. The array [1, 2] is increasing.

We find that there are two good arrays b = [2] and b = [3], so the answer to the fourth test from the
example is 2.
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