
G Pachinko

Pachinko is a Japanese game played for amusement and prizes, and is similar to pinb all.
T he game is v ery simple: you shoot small metal b alls into the machine and they fall dow n,
b ouncing off the ob stacles until they fall into a gate. T he gate into w hich your b all falls
determines the w innings.

S ince you can more or less determine the column into w hich the b all is dropped (b y setting
its initial speed and direction), you can infl uence your w in chances. Y ou are to calculate
your ex pected w innings.

W e model the pachinko machine as follow s: you can drop the b all in any column and it
falls dow n until it either reaches the b ottom of the machine (w hich results in no w ins), a
gate (indicated b y a numb er 1 to 9 , w hich results in that w in) or an ob stacle (indicated b y
a asterisk). If a b all hits an ob stacle it proceeds falling in the column to the left or to the
right of the ob stacle, w ith 5 0 / 5 0 prob ab ility. N o tw o ob stacles or gates are adjacent, not
ev en diagonally, and none ara located in the leftmost or rightmost column.

Inp u t

O n the fi rst line an integer t (1 ≤ t ≤ 1 0 0 ): the numb er of test cases. T hen for each test
case:

• O ne line w ith tw o integers h and w (1 ≤ h,w ≤ 1 0 0 ): the w idth and height of the
pachinko machine.

• h lines w ith w characters describ ing the pachinko machine. A ‘.’ denotes an empty
space, ‘*’ an ob stacle and ‘1’. . . ‘9’ the w inning gates.

O u tp u t

F or each testcase:

• O ne line w ith the max imal ex pected w innings w ith either an ab solute or a relativ e
error of at most 1 0−6.
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Sample in- and output

Input O utput
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