
XIX Open Cup named after E.V. Pankratiev
Stage 10: Grand Prix of Xi’An, Sunday, December 22, 2019

Problem J. Permutation
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 mebibytes

You are given a permutation p1, p2, . . . , pn. You can do the following operations repeatedly:

• Choose an interval pl, pl+1, . . . , pl+c(l ≥ 1, l+c ≤ n) where pl is the smallest element in this interval,
you can permutate pl+1, . . . , pl+c in arbitrary way.

• Choose an interval pl, pl+1, . . . , pl+c(l ≥ 1, l + c ≤ n) where pl+c is the smallest element in this
interval, you can permutate pl, . . . , pl+c−1 in arbitrary way.

You want to know how many distinct permutations you can get using operations. The answer can be
large, output the answer modulo 998244353.

Input

The first line contains an integer T denoting the number of test cases (1 ≤ T ≤ 100000).

The first line in a test case contains two integers n and c (2 ≤ c ≤ 500000, 2 ≤ n ≤ 500000). The sum of
n over all test cases does not exceed 500000.

The second line in a test case contains a permutation p1, . . . , pn (1 ≤ pi ≤ n).

Output

For each test case, output one line containing the answer modulo 998244353.

Example
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5

5 3

3 4 2 1 5

5 4

4 2 1 3 5

5 2

4 5 3 1 2

5 3

4 3 2 1 5

5 2

2 3 1 5 4

6

1

4

6

4

Page 12 of 15


