ACM International Collegiate Programming Contest
Asia Regional Contest, Aizu, 2013-11-24

Problem E

Dragon’s Cruller

Input: Standard Input
Time Limit: 60 seconds

Dragon’s Cruller is a sliding puzzle on a torus. The torus surface is partitioned into nine squares
as shown in its development in Figure E.1. Here, two squares with one of the sides on the
development labeled with the same letter are adjacent to each other, actually sharing the side.
Figure E.2 shows which squares are adjacent to which and in which way. Pieces numbered from
1 through 8 are placed on eight out of the nine squares, leaving the remaining one empty.
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Figure E.1. A 3 x 3 Dragon’s Cruller torus

A piece can be slid to an empty square from one of its adjacent squares. The goal of the puzzle is,
by sliding pieces a number of times, to reposition the pieces from the given starting arrangement
into the given goal arrangement. Figure E.3 illustrates arrangements directly reached from the
arrangement shown in the center after four possible slides. The cost to slide a piece depends on
the direction but is independent of the position nor the piece.

Your mission is to find the minimum cost required to reposition the pieces from the given starting
arrangement into the given goal arrangement.
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Figure E.2. Adjacency
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Figure E.3. Examples of sliding steps

Unlike some sliding puzzles on a flat square, it is known that any goal arrangement can be
reached from any starting arrangements on this torus.

Input
The input is a sequence of at most 30 datasets.

A dataset consists of seven lines. The first line contains two positive integers ¢, and ¢,, which
represent the respective costs to move a piece horizontally and vertically. You can assume that
both ¢p, and ¢, are less than 100. The next three lines specify the starting arrangement and the
last three the goal arrangement, each in the following format.

da dp dc
dp dg dp
dag dg dr

Each line consists of three digits separated by a space. The digit dx (X is one of A through I)
indicates the state of the square X as shown in Figure E.2. Digits 1, ..., 8 indicate that the
piece of that number is on the square. The digit 0 indicates that the square is empty.

The end of the input is indicated by two zeros separated by a space.
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Output

For each dataset, output the minimum total cost to achieve the goal, in a line. The total cost is
the sum of the costs of moves from the starting arrangement to the goal arrangement. No other
characters should appear in the output.

Sample Input

Output for the Sample Input

0
31
96
312
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