
Petrozavodsk Summer Training Camp 2016
Day 8: DPRK Contest, Wednesday, August 31, 2016

Problem I. Intersection is Not Allowed!
Input file: standard input

Output file: standard output

Time limit: 1 second
Memory limit: 256 mebibytes

Consider a board of N ⇥ N squares. There are K  N pieces on the board. The pieces are initially
placed on some of the top squares of the board.

A piece located at square (r, c) can move either one square to the right to (r, c+ 1) or one square down
to (r + 1, c).

Your task is to count how many di↵erent ways there are to move all pieces to the given positions at the
bottom of the board, so that the paths of any two di↵erent pieces have no common squares. Two ways
are considered di↵erent if there exists a piece which has di↵erent routes in these ways. As the number of
ways can be rather large, find it modulo 109 + 7.

Input

The first line of input contains an integer T , the number of test cases (1  T  400).

Each test case begins with a line containing two integers N and K representing the size of the chessboard
and the number of pieces, respectively (1  N  105, 1  K  100).

The second line contains K integers a1, a2, . . ., aK representing the initial positions of the pieces
(1  a1 < a2 < . . . < aK  N). Formally, the pieces are initially located at squares (1, a1), (1, a2),
. . ., (1, aK).

The third line contains K integers b1, b2, . . ., bK representing the final positions of the pieces
(1  b1 < b2 < . . . < bK  N). Formally, the pieces should be moved to (N, b1), (N, b2), . . ., (N, bK).

The sum of all N in the input does not exceed 2 · 107.
The sum of all K in the input does not exceed 2 · 104.

Output

Print T lines, one for each test case. Each line must contain the number of di↵erent ways to move the
pieces modulo 109 + 7.

Example

standard input standard output

1

5 2

1 2

3 4

50

Page 10 of 14


