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Problem H

Pieces and Discs

There is a rectangle on the Cartesian plane, whose bottom-left corner is (0,0), top-right corner is (L,W). You draw some
line segments to divide the rectangle into pieces. Each line segment connects two points on the boundary of the original
rectangle (these two points are guaranteed to be on different sides of the rectangle).

Finally, you draw some discs (a disc is a circle with its interior), and your task is to find out all the pieces each disc is
intersecting with (i.e. pieces that have non-zero intersection area with the disc), and output their areas in increasing order.
An example picture is shown below:

Input

There will be at most 100 test cases. Each test case begins with four integer n, m, L, W (1<=n,m<=20, 1<=L,W<=100),
where 7 is the number of line segments, m is the number of discs. Each of the next » lines describes a line segment with
for integers x1, yi, X», Y2, that is a segment connecting (x;,y;) and (X,,y»). These two points are guaranteed to be on
different sides of the original rectangle. Each of the last m line contains three integers x, y, R (0<=x<=L, 0<=y<=W,
1<=R<=100), indicating that the disc is centered at (x, y), whose radius is R. No two segments will be the same. Input is
terminated by n=m=L=W=0.

Output

For each disc (same order as in input), print the number of pieces that the disc is intersecting with, and the areas of these
pieces in a single line. The areas should be sorted in increasing order, and each area should be rounded to 2 digits after
the decimal point. Print a blank line after each test case.

Sample Input Output for the Sample Input
41 10 10 4 0.50 10.03 10.77 18.70
04 10 4

107 10

510 10 1
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I have a set of super poker cards, consisting of an infinite number of cards. For each positive integer p, there are exactly
four cards whose value is p: Spade(S), Heart(H), Club(C) and Diamond(D). There are no cards of other values.

Given two positive integers # and k, how many ways can you pick up at most & cards whose values sum to n? For

Problem |
Super Poker

example, if =15 and k=3, one way is 3H + 4S + 8H, shown below:

Input

There will be at most 20 test cases, each with two integers n and k (1<=n<=10°, 1<=k<=10). The input is terminated by

n=k=0.

Output

The Seventh Hunan Collegiate Programming Contest
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For each test case, print the number of ways, modulo 1,000,000,009.

Sample Input

Output for the Sample Input

4
10
10

1823966
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Problem J
Super Poker Il

I have a set of super poker cards, consisting of an infinite number of cards. For each positive composite integer p, there
are exactly four cards whose value is p: Spade(S), Heart(H), Club(C) and Diamond(D). There are no cards of other values.
By “composite integer”, we mean integers that have more than 2 divisors. For example, 6 is a composite integer, since it
has 4 divisors: 1, 2, 3, 6; 7 is not a composite number, since 7 only has 2 divisors: 1 and 7. Note that | is not composite

(it has only 1 divisor).

Given a positive integer n, how many ways can you pick up exactly one card from each suit (i.e. exactly one spade card,
one heart card, one club card and one diamond card), so that the card values sum to n? For example, if n=24, one way is
4S+6H+4C+10D, shown below:

e o[l 9|ls & '1.“”4

¥ © ¢ ¢

*,
A4 LI R AR

Unfortunately, some of the cards are lost, but this makes the problem more interesting. To further make the problem even
more interesting (and challenging!), I’ll give you two other positive integers a and b, and you need to find out all the
answers for n=a, n=a+1, ..., n=b.

Input

The input contains at most 25 test cases. Each test case begins with 3 integers @, b and ¢, where ¢ is the number of lost
cards. The next line contains c strings, representing the lost cards. Each card is formatted as valueS, valueH, valueC or
valueD, where value is a composite integer. No two lost cards are the same. The input is terminated by a=b=c=0. There
will be at most one test case where a=1, b=50,000 and ¢<=10,000. For other test cases, 1<=a<=b<=100, 0<=c<=10.

Output

For each test case, print b-a+1 integers, one in each line. Since the numbers might be large, you should output each
integer modulo 1,000,000. Print a blank line after each test case.

Sample Input Output for the Sample Input
12 20 2 0
4S 6H

00O

WO Kr OoOoOooOo
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Problem K
RMQ with Shifts

In the traditional RMQ (Range Minimum Query) problem, we have a static array A. Then for each query (L, R) (L<=R),
we report the minimum value among A[L], A[L+1], ..., A[R]. Note that the indices start from 1, i.e. the left-most
element is A[1].

In this problem, the array A is no longer static: we need to support another operation shift(iy, i, 13, ..., ix) (i1<i<...<iy,
k>1): we do a left “circular shift” of A[i], Ali], ..., Alix].

For example, if A={6, 2, 4, 8, 5, 1, 4}, then shift(2, 4, 5, 7) yields {6, 8, 4, 5, 4, 1, 2}. After that, shift(1,2) yields {8, 6, 4,
5,4,1,2}.

Input

There will be only one test case, beginning with two integers 7, ¢ (1<=r<=100,000, 1<=¢<=120,000), the number of
integers in array A, and the number of operations. The next line contains » positive integers not greater than 100,000, the
initial elements in array A. Each of the next ¢ lines contains an operation. Each operation is formatted as a string having
no more than 30 characters, with no space characters inside. All operations are guaranteed to be valid. Warning: The
dataset is large, better to use faster I/O methods.

Output

For each query, print the minimum value (rather than index) in the requested range.

Sample Input Output for the Sample Input

75 1

6248514 4

query(3,7) 6

shift(2,4,5,7)

query (
(
(




