
Maxwell’s Tiles
Input file: standard input
Output file: standard output
Time limit: 4 seconds
Memory limit: 256 megabytes

Maxwell is renovating his bathroom and wants to redo the tiling on his wall. His wall is a 2m×2n rectangle.
To describe the placement of tiles on the wall, we will use a coordinate system placing the center at the
origin, so that the wall is described by the rectangle with vertices (m,n), (m,−n), (−m,−n), and (−m,n).
For example, for m = 3, n = 2, his wall would look like this:

Maxwell wishes to tile his wall using tiles shaped like connected polyominoes
(https://en.wikipedia.org/wiki/Polyomino) formed from 1 × 1 squares, but he has special
conditions on how he wants them to be placed. A tile is well-placed if the value of max(|x|, |y|) is constant
across all the centers of the squares making up that tile. These tiles are allowed to have “holes” in the
middle, as long as the tile itself is one connected group.

For example, one possible well-placed tiling of the above wall would be:
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How many ways can Maxwell tile his bathroom wall with well-placed tiles? Two configurations of tiles are
considered different if two squares are part of the same tile in one configuration but are part of different
tiles in the other.

Since the answer may be very large, print it modulo 109 + 7.

Input
The first line of the input contains a single integer t (1 ≤ t ≤ 104) — the number of test cases. The
description of the test cases follows.

Each test case consists of a single line containing two integers m and n (1 ≤ m,n ≤ 106) — the parameters
above, describing the dimensions of Maxwell’s wall.

Note that there is no additional constraint on the sum of n or m across all test cases.

Output
For each test case, output a single integer — the number of ways Maxwell can tile his wall with well-placed
tiles, modulo 109 + 7.

Example
standard input standard output

4
1 1
3 1
2 3
5 4

12
192
3136512
734798461

Note
Here are the 12 possible tilings for the first sample case:
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