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Problem D

Dungeon of Doom
Input: d.in

The Dungeon of Doom isagame, which is loosely based on the legend of the Minotaur. Thislegend describeshow, in
the ancient city of Thebe, there was once agreat maze, and in this maze lived a big monster: the Minotaur. Every year
maids were sacrificed to the Minotaur: they were led to some point in the maze and released there, and had to find their
way back out of the maze. Most of the time the Minotaur would find the poor girls before they found the exit, and the girl
was never seen outside of the maze again.

In this problem you' re agiven amaze with not just one Minotaur, but possibly many more than one Monster, and you
haveto find away out of the maze from a given starting point. But, you have anumber of advantages over the peoplein
the legend:

- You know the layout of the maze, asit will be givento you asinput;

- Youknow wherethe exit islocated (it's dso marked in the input);

- Atevery turnyou have 5 choices: stand till, take one step north, take one step west, take one step south or take on
step east. Of course, you can only tke astep if thereis nothing blocking you in thet direction, i.e. thereisno wall or
monster directly adjacent to you in the direction in which you want to move.

- Youdternate your moves with the moves of al the Monsters (they al move a the same time), and you get to begin
with thefirst move;

- Although there are many more Mongters, they are dl of the exact same type, which isthe ‘not very bright’-type.
Each Monster has afixed set of rulesthat completely describes how it thinks and reects, based on its position in the
maze and the direction it isfacing. It is actudly pretty smple, for each move aMonster does only the following:

1 If theMonster seesyou, it goesinto an absolute feeding frenzy, and runs towards you. If this ever happensyou
are utterly logt and will die. However, the Mongter only seesyou if you are sanding in its exact line of sight in
the direction it islooking: any deviation of the direct line of sight will take you out of harms way. Also, the
Monster can not see you if you arestanding behind another Monster, or behind awall.

2 If theMongter does not seeyou, it will try to take astep in the direction it isfacing. However, if it sees another
Mongter in the direction it islooking in, it will not movein that direction, and neither will it do soif thereisa
wall directly infront of it. If neither of these two conditionsis met, the Monsters takes one step forward and its
move ends. If it does not take a step, the Monster ways turns 90 degrees clock-wise (to the right), and itsmove
then dso ends.

All the Mongters take their move in parallel: they al first look, and then decide what to do. This meansthat the

decision of what amongter doesisonly based on the start position of the other Mongters at the beginning of the

move, and more than one Monster can end up in the same position at the end of aturn!

Notethat from these rulesit follows that you are much more agile than your opponents, since you can turn while running

(e.g. when facing north, you can immediately take a step east or even south). A Monster will dwayslose amove when it
turnsto face another direction.

Y ou are to determine the shortest time it will take for the player to reach the exit from a given start position of the player

and dtart positions of all the Mongtersin the maze. Stepping onto the exit is enough to win the game (but thisfina step
aso countsasastep). So, if you gtart next to the exit, you will wayswinin 1 step, since you get to make the first move.
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Input

Thefirgt line of theinput contains the number of runs R(1 = R=50). For each run there is one line with 2 integersh
(3?7 h?25) andw (472 w ?80), giving the height and width of the maze that follows. Then exactly h lineswill follow,
where eech linewill contain exactly w characters. Each of these characters can only be one of the following:

| + - Theseareusedto denote wallsin the maze (thereis no digtinction between thesewalls, it just makesfor amore
pleasing maze to have different charactersfor thewalls);

Thisis used to denote your start position;

Thisisused to denote the exit;

Thisisused to denote amonster;

Thisisused to denote an open space in the maze.

=X

There will dways be exactly one @and exactly oneX in the maze. There will also be at least one M and no morethan
100 Msintheinput. All the mongtersin the maze start facing east (that isto the right).

The surrounding of the maze will always be completdly walls (i.e. any character on thefirst and last line, and thefirst and
last character of dl the linesin between will be awall type character). Note that ‘rooms’ (large open areasin the maze)
may exist!

Output

For each test case, you must output aline containing the minimal number of stepsit takes to reach the exit. If you cannot
reach the exit, or cannot reech it within 10,000 steps, you must output the number O.

Sample Input Output for the Sample Input

5 23
10 10 5
e T + 0
....... | 12
[ | 1
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