The 2017 ACM-ICPC Asia Shenyang Regional Contest, Onsite

Problem H. Legends of the Three Kingdoms

In the game of Three Kingdoms’ Legends, there are 4 players called the Monarch, the Minister, the Rebel and the
Traitor. They have hq, ho, hs, and h4 health points at the beginning. The players with positive health points are
surviving; the players with zero health points are dead.

The players take turns to move in each round of the game: the Monarch moves first, then the Rebel, the Minister,
and finally the Traitor. In a player’s turn, if he/she is surviving, he/she must attack a player and the health points
of that player will decrease by 1. Note that the dead players cannot attack the other players, and self attacking is
not allowed.

When one of the following events happens, the game ends immediately.

e Both of the Rebel and the Traitor are dead: The Monarch and the Minister win the game, no matter the
minister is surviving or not.

e The Monarch is dead: If the Traitor is surviving and all the other players are dead, the Traitor wins; otherwise
the Rebel wins, no matter he/she is surviving or not.

The players have the following common knowledge on their strategies.

e The Monarch and the Minister never attack with each other.
e After attacking the chosen player, the probability of winning the game is maximized.

e If there are multiple players to choose, such that the winning probability is the same and maximized, all these
players will be chosen by equal chance.

Your task is to calculate the winning probability of each player.

Input
The first line is the number of test cases up to 10000. For each test case, there is a line containing 4 integers
hl,hg,hg and hy (O < h < 40,0 < hy < 40,0 < h3 < 40,0 < hg < 40)

Output

For each test case, output a line of 3 winning probabilities with the precision of 6 digits, in which the first one is
the Monarch and the Minister’s winning probability, the second one is the Rebel’s and the last one is the Traitor’s.

Sample
4 1.000000 0.000000 0.000000
1111 0.000000 0.500000 0.500000
1011 0.500000 0.500000 0.000000
1112 0.250000 0.500000 0.250000
2126
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