
Petrozavodsk Winter 2015 Training Camp

Day 9: Michael Tikhomirov Contest 1, Monday, February 9, 2015

Problem H. Hilbert’s Maze
Input file: hilbert.in

Output file: hilbert.out

Time limit: 5 seconds
Memory limit: 256 mebibytes

You are playing a computer game “Hilbert’s Maze”. The point of the game is to find a way out of various
mazes. The last level of the game features the most tricky maze, which you find very difficult to escape
from. Frustrated by the maze’s complexity, you decided to put your programming skills to use.

The maze can be described as a rectangular field divided into identical square cells, with walls along some
borders of the cells. Standing in a cell, you can move to any of the adjacent cells (two cells are adjacent
if they share a border segment) if there is no wall in your way.

The particular maze you’re going to escape from can be constructed using the following recursive pattern:
starting from the basic maze T0 (figure 1), you apply the following transformation (figure 2) k times to
obtain the resulting maze Tk. You’ve introduced the coordinate system as shown on figure 2, with the
cell in the lower left corner having coordinates (1, 1). For example, the maze T2 is shown on figure 3.
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It is possible to escape the boundaries of the maze (that is, the square with corner cells (1, 1) and
(2k+1−1, 2k+1−1)); there are no walls outside the boundaries, and you are free to move along the border
or as far as you like from the maze. You have to find the shortest way from some starting cell to some
target cell. The starting and target cells are generated randomly each time you try, so you would like to
write a program that finds the shortest path for many instances of the problem.

Input

The first line contains an integer T (1 ≤ T ≤ 3 · 105) — the number of test cases.

Next T lines contain descriptions of the test cases. The i-th of these lines contains five space-separated
integers k, xs, ys, xt, yt (0 ≤ k ≤ 30, 1 ≤ xs, ys, xt, yt ≤ 2k+1 − 1) — the number of transformations used
to construct the maze and the coordinates of the starting and the target cells. The cells may coincide.

Output

Output T lines; on the i-th of these lines print a single integer — the smallest number of moves needed
to get from the starting cell to the target cell. It is guaranteed that a way between the cells exists.

Example
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Note

The second and third samples are illustrated below.

Page 11 of 14


