RPG

Filename: rpg

The Problem

You’re friends with Super-Duper-Magical-Girl-Sailor-Rhea (she’s a good friend of Sailor Moon) & you’re worried that she’s getting into too much trouble battling so many baddies from the Black-Oh-So-Evil Universe. So, you’re going to show Rhea that she should stop this saving the world stuff by showing her a battle simulation.

She will get an initial set of statistics, all of which will be non-negative real numbers. These statistics will be attack, heart points(HP), and luck.

Then, you will give her a simulation of her battling against bad guys, who also have attack, Heart Points, and luck. Given that Rhea has an attack of sa, heart points of sh, and luck of sl, and her enemy has the stats of ba, bh, and bl. Here's how to run a simulation:

1.  Find the true Heart Points. This is determined by finding the difference of the lucks ((sl – bl) or (bl – sl), whichever gives a positive result), and finding the square root of the result. Then, add the result to the heart points of person with the highest luck. If luck points are equal, no bonus is added to either participant.
So, for example, if Rhea has 100 HP, 58 luck points and her opponent has 9 luck points, then the difference in luck will be 49, which gives a bonus of 7 HP. Since Rhea's luck is bigger than her baddies, then she will give the 7 HP bonus, making her total HP 107,

2.  Rhea will attack the baddie. First, take the difference between Rhea's attack and the baddie's attack. Find the proportion between the damage taken (difference between Rhea's attack & baddie's attack) and the baddie's total HP.  This will be your “baddie proportion”.

For example, if Rhea's attack is 75 and the baddie's attack is 65, then the difference is 10. The baddie's HP is 60, so the “Rhea proportion” would be 10/60, or 1/6. Note that this could possibly be a negative value, if Rhea has fewer attack points than the baddie.
3.  The baddie attacks. Find the difference between the baddie's attack and Rhea's attack, and find the “baddie proportion” by dividing the result into Rhea's HP.

Now, if Rhea has an HP of 107, and an attack of 75, while her opponent has an attack of 65.  The “baddie proportion” would be -10/107.

4.  If the “Rhea proportion” is bigger than the “baddie proportion”, output the following:

Rhea won by n!

n being the “Rhea proportion”. Else, output the following:

Rhea didn't save the world by N!

N being the “baddie proportion”.

5. Repeat for as many baddies available, making sure to reset the HP to its original value before battling another baddie.

The Input

The first line of the input file will contain 3 non-negative real numbers, representing Rhea's attack, HP, and luck, respectively. Then, the next line will contain a single integer, n (1 ≤ n ≤ 100), representing the total number of baddies in the file. The next n lines will have 3 non-negative real numbers each, representing baddie stats for attack, HP, and luck, respectively. Furthermore, it is guaranteed that Rhea and the baddie have a different number of attack points.
The Output

The output will be one of the following lines per baddie, with x being the correct proportion:

Rhea won by x!

Rhea didn't save the world by x!

If the first statement is outputted, x is the Rhea proportion. Otherwise, if the second statement is outputted, x is the baddie proportion.

Sample Input

75.0 100.0 58.0

2
65.0 60.0 9.0
80.0 120.0 59.0

Sample Output

Rhea won by 0.16666666666666666!

Rhea didn't save the world by 0.05!

