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LastMarble i3 H ik

Problem Statement

A bag is filled with a given quantity of red and blue marbles. In each turn, a player
reaches into the bag and removes 1, 2, or 3 marbles. The player looks to see the
color of the marbles, and announces how many of each color marble were removed. The
last player to remove a red marble from the bag loses. You are given ints red and
blue, the number of red and blue marbles initially in the bag. Before play begins,
a friend removes several of the marbles from the bag, at random, without showing

either of you, given in int removed.

Assuming you go first, and each player makes the optimal choice of number of marbles

to remove, calculate the probability that you win the game.
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Definition

Class: LastMarble
Method: winningChance
Parameters: int, int, int
Returns: double

Method signature: double winningChance (int red, int blue, int removed)

(be sure your method is public)

Notes
—Return value must be within le—9 absolute or relative error of the actual result
Constraints

-red will be between 1 and 100, inclusive.-blue will be between 1 and 100,

inclusive. -removed will be between 0 and red - 1, inclusive

Randomness & HHfR:

Problem C
Randomness

Input: Standard Input

Output: Standard Output

Efficient generation of “true” random numbers is an interesting problem in Computer
Science. The reasonably fast random number generators (RNGs) that are provided in
code libraries are usually merely “pseudorandom”. They have a finite cycle length

and their low-order bits can be predictable to some extent

Even if the RNGs themselves could be perfect, their common usage is not. For
instance, if you have a function that returns a true random integer between 1 and
100 inclusive, and you want to choose between three events, each with probability
1/3, you cannot do it with just one RNG call.
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However, if we allow for making more RNG calls if necessary, it is possible to achieve
a perfectly uniform distribution over the three events. In fact, any perfect RNG
can be used to choose among ANY set of events and associated probabilities with

perfect accuracy.

Assume that you have access to a perfect RNG that returns numbers between 1 and R
inclusive, and the desired probabilities of N disjoint events. You must determine
an algorithm that uses the RNG to choose among the events with exactly the correct

probability, while minimizing the expected (average) number of RNG calls.

Input

Input will consist of at most 32 cases, each consisting of two lines. The first
line will contain two integers, R and N, satisfying 2 < R < 1000 and 2 < N <
1000. The second line will contain N pairs of integers a; and b;, with 1 <= a; <

bi <= 1000. The desired probability of event i is ai /bi. The sum of the N
probabilities will be 1.

Input will be terminated by a line containing two zeros

Output

For each case, output, rounded to six fractional digits, the minimum expected number

of random number generator calls required to decide among the events

RNG /% H iR :

2002. Random Number Generator

Problem code: RNG

LoadingTime got a RNG (Random Number Generator) from his classmate several weeks
ago. And he spent a lot of time study it. He found that RNG can generate a real number

in range [-S, S] by executing following steps. First RNG generates n integer Xi. . X,

the sum of which is equal to S. Then for each Xi, it generates a real number in range
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[-X;, Xi] randomly. The output (a real number) of RNG will be the sum of the N generated
real numbers. LoadingTime noticed that the distribution of the output was very
interesting, and he wanted to know: for given N and X, what’ s the probability that
the generated number is in range [A,B]. Could you help him?

Input
The first line contains an integer T representing the number of test cases.

For each test case, the first line contains three integers N, A, B(1 < N < 10,
-100 < A < B < 100) In the second line of the test case, you are given X....X.(1
< X < 10).

Output

For each test case, print a line contains a real number representing the probablity

as the problem required. It must be printed with exactly nine decimal places

Example
Input:

5

1 -100 100
10

110 90
10
1-205
10

2 -20 5
55

5 -5 10
12345
Output:

1..000000000
0. 000000000
0. 750000000
0. 875000000
0. 864720052

Random Shooting & H¥#iik:
333. Random Shooting

Time limit per test: 1 second(s)

20
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Memory limit: 65536 kilobytes
input: standard

output: standard

You’ re playing a new game at the shooting range. First, a target is placed on a square

board. The target itself is a convex polygon strictly inside the board

Then, you’ re allowed to shoot twice. In case at least one of your shots gets inside
the target, you win. Moreover, if the segment connecting the points of your shots

intersects the target, you still win. If none of the above holds, you lose

Assuming your aiming is very bad (i.e., the points of your shots are independently

uniformly distributed all over the board), compute the probability of you winning.

Input

The first line of input contains an integer /, 3 < N < 8, — the number of vertices
of the target. The next ¥ lines contain two integers each, x;and y;, 1 < x;, yi <
99, decribing the coordinates of the vertices of the target (a convex polygon) in
the counter—clockwise direction. No three vertices of the target lie on the same
line. The coordinate system is chosen so that the corners of the board have
coordinates (0, 0), (0, 100), (100, 0) and (100, 100).

Output
Output the required probability. Your solution will be accepted if it is within 10"

of the correct one

Example (s)

sample input sample output

4 0. 7328341830
25 25
75 25
75 75
25 75
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