Условия задач X Открытого чемпионата по программированию ГрГУ имени Янки Купалы в 2014 году
Problem A. Pythagorean triples

Time Limit: 3 seconds

Memory Limit:   512 Megabytes

Count the number of right triangles with sides whose lengths are relatively prime integers, and whose perimeter is set in the interval [A; B].

Input Format

The first line contains two  integers A and B, separated by a space (1 ≤ A ≤ B ≤ 1012).

Output Format

Output answer for task .

Samples

	Input
	Output

	11 33
	2


Задача B. Cyclic shift
Time Limit: 2 seconds

Memory Limit:   512 Megabytes

Let’s consider a positive integer x. S(x) – the number obtained by concatenating all successive cyclic shifts the decimal number x (the first shift – is the number itself, every next - this previous shifted one character to left). If number x consists of d digits then S(x) will have d2 digits.

For example, S(2014) = 2014014214204201.

Calculate the number of positive integers x  (1 ≤ x ≤ n) that S(x) is divisible by k.


Input Format


The first line contains two integers n and k  (1 ≤ n ≤ 1018, 1 ≤ k ≤ 100).
 

Output Format

Output answer for task .

Samples

	Input
	Output

	14 2
	4


Problem C. ABCD

Time Limit: 2 seconds

Memory Limit:   512 Megabytes

Given an array of n integers Ai. Select four different indices i, j, k, l are such that the expression 
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will be maximum.

Input  Format
The first line contains an integer n (4 ≤ n ≤ 105).

The second line contains n different integers Ai (|Ai| ≤ 109).

Output  Format
Display the maximum value of 
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 as an irreducible fraction p/q.
Samples
	Input
	Output

	4

1 2 3 4
	7/1


Задача D. Matrix

Time Limit: 2 seconds

Memory Limit:   512 Megabytes

Let B be an arbitrary binary vector of length n. We construct the binary matrix M size n × n as follows: Mi, j = 1 if Bi = Bj = 1 and 1, Mi, j = 0 otherwise. Let S be the number of units in upper triangle of matrix M (elements Mi, j, such that i <j) and the element M1, 1. How many of vectors B does exit such that S is odd.
For the vector B = (11010101) number of units in the upper triangle of the matrix M is 11..
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Input  Format
The first line contains an integer n (1 ≤ n ≤ 106).

Output  Format
Print the answer to the problem modulo 1000000007 (109+7).

Samples
	Input
	Output

	3
	2


Problem E. Puzzle

Time Limit: 2 seconds

Memory Limit: 512 Megabytes
There is a string s of length n, consisting of an arbitrary number of characters A, B, and exactly two consecutive spaces. In one step you can take any two nearby characters other than space and swap them with spaces, preserving the order. You need to convert string by using no more than n steps such a way character B there would be only B characters or spaces.

Input  Format
The first line contains the string s (2 ≤ |s| ≤ 105). Underscores are used instead of spaces.

Output  Format
The first line should contain k - the number of steps. In the second line output k number pi (1 ≤ pi ≤ n) - position of the first space after the i-th step. If you can not convert a string in this, the output is -1
Samples
	Input
	Output

	BB__AA


	2

5 1

	AA__BB
	0


Problem G. Pattern
Time Limit: 3 seconds

Memory Limit: 512 Megabytes

Count the number of binary sequences of length N, when each substring of length L contains at most P digits ‘1’ and satisfies the pattern. Pattern is a string of length N, consisting of the symbols 0 and *. String satisfies the pattern, if the symbol * matches correspond 0 or 1. Example: *0* pattern matches the strings 000, 100, 101, 001.

For a given N, L, P and a pattern you need to count the number of valid strings.
Input  Format
The first line contains three integers  N (1 ≤ N ≤ 100), L (1 ≤ L ≤ 50) and p (0 ≤ P ≤ 5), separated by a space. 

The second line contains the pattern - a string of length N, consisting of the characters * and 0.
Output  Format
Print the answer to the problem modulo 1000000007  (109+7).

Samples
	Input
	Output

	7 2 1

*******
	34

	10 2 1

****0*****
	104


Problem H. IQ Test

Time Limit: 2 seconds

Memory Limit: 512 Megabytes

Among IQ tests there is a class of problems that require some way to shift the match. You are invited to solve a problem of this type.

There is a line s, consisting of Roman numerals (I, V, X), arithmetic operators (+, -), and the equals sign =. Each character is represented by one (I, -) or two (X, V, +, =) matches. It is necessary to rearrange the minimum number of matches so as to obtain correct equality. Conversion can be performed in accordance with common sense. Picked up matches can be inserted between any two other matches. The + and = removing one match turns into -, shifting one match in V moves in X and vice versa X goes into V. You can not "glue" match adjacent characters: XX after the removal of two matches is not converted to V. For example XXIVI can not be converted to VI = VI shifting two matches, you need to pass at least three. The resulting expression can’t have the unary + or - sign, brackets. Expression must contain exactly one equals sign and be true equality. Matches can only be shifted, you can not remove them from the expression or add new ones.
Input  Format
The first line contains a non-empty string s. Number of matches it does not exceed 13
Output  Format
In the first line output the minimal number of rearrangements. 

In the second line the resulting expression. 

If there are several answers, output any of them. 

If you can not shift the matches as required, output -1.
Samples
	Input
	Output

	XI+V=IV
	1

X-I-V=IV

	XXIVI
	3

VI=VI


Problem I. Sum
Time Limit: 2 seconds

Memory Limit: 512 Megabytes

Determine whether there are n different odd integers Ai such that 
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Input  Format
The first line contains integer number n (1 ≤ n ≤ 100).
 
Output  Format
Output n numbers Ai. Derived numbers should not exceed  1018. If there is no answer, output -1. In case of several answers output any of them.

Samples
	Input
	Output

	1
	1


Problem J. Cube
Time Limit: 2 seconds

Memory Limit: 512 Megabytes

A sheet of paper is covered with a square grid. Grid lines are parallel to the axes. The X-axis is directed from left to right, the Y axis is upward direction. There is a cube. Cube Facets are the same size as the cell sheet. Faces of the cube has a numbering such that rolling the dice through the faces, you can consistently pass all the faces marked with numbers from 1 to 6 in ascending order and get back to the face of the number 1. Faces of the cube are labeled according to the scan.
	
	
	6
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Initially, the cube is in a cell with coordinates (0, 0) with the number 1 face down and bound with label 2 is oriented so that the cube is rolled into the cell with coordinates (0, 1). Of any face you can roll the dice on the face with the next number or on the side with the number 1, if it is nearby. When the cube flips to face with the number 1, it is automatically oriented according to the initial location. Each cell in the table is marked by value the number equal to the  cube whose faces lying on the cell.
You must determine which numbers can be written on the bottom, when the cube gets into the cell with coordinates (A, B).
Input  Format
The first line contains two integers A and B (0 ≤ A, B ≤ 109)

Output  Format
The first line should k – the values of numbers that can be written on the bottom of the cube, when he gets into the cell with coordinates (A, B). In the second line, list the numbers by spaces in ascending order. 

Samples
	Input
	Output

	2 2
	2

4 5


Problem K. Hypochondria

Time Limit: 2 seconds

Memory Limit: 512 Megabytes

Ипохондрия всегда на закате случается. От глупых сомнений. Глядит человек на солнышко, и начинают его сомнения раздирать: взойдет оно завтра или не взойдет?

Life satisfaction of patient per day is estimated as xt on a scale from -109 to 109. Value si = |xi-1 – xi| we call variation mood of the day i.

We say that the patient is in a state of hypochondria progressive from the day k to day m if for any index of days i, k < i < m value of the variation increases (si < si+1). And if xi < xk  to  xi+1> xk or if xi > xk, to xi+1 < xk. 

Patient is in a state of decaying hypochondria from day k to day m if for any index of day i, k<=i<m-1 values of variation mood decrease (si > si+1) and if xi < xm then xi+1 > xm or if xi > xm then xi+1 < xm.

For example: a sequence of 5 6 4 7 1 9 6 - hypochondria progressing from 1st to 6th days and 6 9 1 7 4 6 5 - decaying  hypochondria from the 2nd to 6th days. Statistic available about life satisfaction for N days. You must select the biggest sequence of days, not necessarily consecutive, with decaying hypochondria and, accordingly, progressive hypochondria.
Input  Format
The first line contains an integer N (1 ≤ N ≤ 2000).

The second line contains n distinct integers xt Separated by a space (-109 ≤ xt ≤ 109)

Output  Format
Print two numbers separated by a space - the maximum length of the sequence corresponding to the decaying hypochondria and progressive hypochondria, respectively.. 

Samples
	Input
	Output

	5

2 5 3 4 1
	4 3


Problem L. Graph

Time Limit: 2 seconds

Memory Limit: 512 Megabytes

Given a directed graph. 

Graph can contain multiple arcs and loops. Check whether for each pair of vertices at least one verti is reachable from the other one. 
Input  Format
The first line contains two integers n and m, separated by a space (1 ≤ n ≤ 105, 0 ≤ m ≤ 2·105).
The following m lines describe arcs - a pair of integers si ti, where si - arc initiation, ti - end of the arc (1 ≤ si, ti ≤ n).
 

Output  Format
If the graph has the above property, output Yes, otherwise No


Samples
	Input
	Output

	4 4

1 2

1 4

2 3

3 4
	Yes

	4 4

1 3

1 4

2 3

2 4
	No


Problem M. Control shot
Time Limit: 2 seconds

Memory Limit: 512 Megabytes

On the plane there are  n segments and a point (x0, y0), not belonging to any of the segments. You have to choose  a minimum number of segments when any ray emanating from a point is crossed by at least one segment or it ends.

Input Format
The first line contains an integer n (1 ≤ n ≤ 105).

The second line contains the coordinates of the point x0, y0 separated by a space. 

The following n lines contain descriptions of segments. Segment is defined by four numbers x1, y1, x2, y2 separated by spaces - the coordinates of the endpoints.
All coordinates are integers and their modulo doesn’t exceed 106.

Output  Format
Output response to the problem - the minimum number of segments that can be retained. If here is no solution the output is1.

Samples
	Input
	Output

	9

5 4

1 6 8 6

6 4 7 4

3 2 3 7

3 2 5 2

5 1 8 1

9 0 9 8

9 3 9 5

10 3 10 5

7 8 8 7
	5
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