Условия задач XI Открытого чемпионата по программированию ГрГУ имени Янки Купалы 25 апреля 2015 года

Grodno 2015

A. Palindromes
Time limit: 2 seconds
Memory limit:   512 megabytes
At the informatics lesson boy Yury was surprised to learn that it is possible to find out if a string is a palindrome in less than n2. After that, he got bored and started to molest the boy Alex, who was trying to solve this problem for log2n. To stop Yury from distracting Sasha he invited him to add numbers that are palindromic and tell him the result, and he will try to guess starting numbers. Immediately guess did not work, so Alex began writing a program and he did it. Can you write such program? We hope that you do not need to explain what a palindrome. In any case, a palindrome is a word that reads the same from left to right and right to left.

For a given number A is necessary to expand the number of the sum of two palindromes X and Y. Leading zeros in the numbers of X and Y are not allowed.

It is guaranteed that such a representation exists.
Input
First line conatins integer A (0 < A < 101000).

Output
In the first line output the number X, the second - the number of Y. X and Y - are positive integers that are palindromes. If there are several answers, output any.
Примеры

	Input
	Output

	20152504

	3485843

16666661


B. Modules
Time limit: 2 seconds

Memory limit:   512 megabytes

Preparing for centralized testing in mathematics Yury found out that he does not remember how to solve equations with modules. The equation ||||x – 1|​ – 2| – 3 | –  4| = 4 led him really into confusion. He asked Alex to help him. Alex quickly told him how to solve the equation and thought, whether the order numbers affects for the result?

Suppose that we are give n positiove integers a1, a2, …, an. How to rearrange these numbers so that the result of the expression ||...|b1 – b2|​ – b3| – … | – bn| will be maximum (b1, b2, …, bn is a permutation of sequence a1, a2, …, an).
Input
First line contains integer n (1 ≤ n ≤ 300).

The second line contains a1, a2, …, an, separated by a whitespaces(1 ≤ ai ≤ 300).
Output
The first line should contain the maximum possible value of the expression.
Samples
	Input
	Output

	4

3 6 7 8
	6


No1te
|||6 - 8| - 3 | - 7| = 6
C. Rooks
Time limit: 2 seconds

Memory limit:   512 megabytes

In gym class when all learned to play chess, Yury go bored and began experimenting. He enumerated cells of the chessboard with numbers from 1 to 64. And then an inquisitive boy became interested how to place 8 rooks – its 4 his and 4 he took from the neighbors, on the chessboard so that they do not beat each other and the sum of the values in cells not covered by rooks, was minimal. By the end of the lesson he did not understand how to do it and turned to Alex. Alex quickly wrote a program that solves the problem for an arbitrary board n × n.

Now consider the chessboard n × n which filled as follows:

1, 2, 3, …, n
n+1, n+2, …, n+n

…

n(n-1) + 1, n(n-1) + 2, …, n(n-1) + n

It is required to place n rooks on a blackboard so that they do not hit each other, and the sum of the values in the cells, not covered by rooks, is minimized.
Input
First line contains integer n (1 ≤ n ≤ 25).

Output
First line must contain answer for the problem.
Samples
	Input
	Output

	3
	30


D. Triangles
Time limit: 2 seconds

Memory limit:   512 megabytes

At a geometry lesson which Yury understands well, and Alex not, it was necessary to solve the problem: to determine the angles of a triangle with the given side lenghts. Yury quickly solved this problem and inquiring mind told him an interesting formulation of such problem: to find a triangle with integer side lengths, in which one angle is twice greater than the other. Help Alex to count the number of triangles with integer side lenghts, one angle of which is twice greater that the other. Yury requires that lenghts of the sides a, b, c are integers such that gcd(a, b, c) = 1 and a + b + c ≤ P.
In the process of solving the problem Alex thought that number of triangles can be very big, and requests to output the answer modulo 109+7.

Input
First line contains integer number P (1 ≤ P ≤ 109).

Output
Write number of such triangles modulo109+7.

Samples
	Input
	Output

	30
	2


Note
For a perimeter of 30 there exists two triangles with give properties:
(4, 5, 6) and (7, 9, 12).
E. Supercomputer

Time limit: 2 seconds

Memory limit:   512 megabytes

Yura learned that there is a remarkable assembly language and decided to invent his own processor architecture. Its processor is composed of eight registers which are combined in the three words, two consisting of the two registers and one consisting of four.
	
	
	a1
	a2

	
	
	a3
	a4

	a5
	a6
	a7
	a8


Each register stores a decimal digit from 0 to 9.

The only operation that can be executed by a processor - depending on the values of the two registers are set to the third register. That is, the operation ai = f(aj,ak). The function f is defined by a table of values for all possible arguments. Result function - an integer from 0 to 9. The function is allowed to use arbitrary registers, i.e. i, j and k may be equal to each other. So, the result of evaluating a function of two registers can be written in one of these registers.

Yury plans to use its processor for complex calculations and decided to start with the multiplication of two-digit numbers.

Registers a1 and a2 represent the first number, a3 and a4 – the second. The result of multiplication in registers a5, a6, a7 and a8. Yury is also able to determine the first digit of the result and record it in the register a5.

Yury asked Alex to help him with the determination of the values of the remaining digits, and Alex coped with this task. And whether it will turn out for you?

Need to write a program to Yurys processor, consisting of not more than 50 operations that correctly multiplies arbitrary two-digit numbers (possibly with leading zeros).

Initially, the registers a1, a2, a3, a4 have recorded the original number, in the register a5 – there is correct first digit of the answer, register values a6, a7, a8 are zeroes.

As a result of the correct sequence registers a5, a6, a7, a8 must contain the correct numbers, values of  registers a1, a2, a3, a4 can be anything. Operations are executed sequentially, one after the other.

There are no restrictions on the use of register a5 in functions.
Input
In this task, the input file is empty.

Output
In the first line output number n - the number of operations (1 ≤ n ≤ 50).

Then print n blocks describing the operation.

The description of each block must have the following form:

the first line contains 3 numbers  i, j, k – register numbers to which the function (1 ≤ i, j, k ≤ 8). Value f(aj,ak) will be written in the register ai.

What follows is a description of the functions f - 10 lines containing 10 numbers from 0 to 9 in the following format:

f(0,0) f(0,1) f(0,2) … f(0,9)

f(1,0) f(1,1) f(1,2) … f(1,9)

…

f(9,0) f(9,1) f(9,2) … f(9,9)

0 ≤ f(x,y) ≤ 9

F. Simple problem
Time limit: 2 seconds

Memory limit:   512 megabytes

On informatics lesson Yury first learned that there exists a remarkable algorithm for finding the GCD of two numbers – the Euclidean algorithm. At the end of the lesson the teacher suggested that students come up with the problem of using this algorithm. A problem that invented Yury did not solved by any student in the class, even Alex. When Yury said solution of the problem, all laughed a lot. Here is the problem:

for a given interval (A, B) and natural р and k construct a sequence of natural numbers С1, С2, …, Сk  such that А < Сi  < В and 1 < GCD(Ci, p), for any i from 1 to k.
Input
First line contains integers A, B, k, p, separated by spaces (1 ≤ k ≤ 105, 1 ≤ A < B ≤ 109, 1 ≤ p ≤ 109).
Output
YES or NO (depending on the existence of answer) in the first line.

If answer is YES second line must contain k numbers in arbirtrary order.

Samples
	Input
	Output

	2 7 3 12
	YES
3 4 6

	15 20 2 35
	NO


G. Ancient problem
Time limit: 2 seconds
Memory limit:   512 megabytes
In preparation for the Olympiad in mathematics, Alex readed ancient problem: find the minimum number, half of which is a perfect square, and the third part is the cube.

His neighbor on the desk Yury did not think of anything better than to write a complete listing of all the numbers from 1 to 1018 (Alex quickly solved the problem and found out that the number is 648). Then Yury in response invented a terrible problem:

for a given n distinct primes p1, p2, …, pn find the minimum positive integer x, such that the following equality are valid:

x / p1 = t1^p1 for some positive integer t1 ;
x / p2 = t2^p2 for some positive integer t2 ;
…

x / pn = tn^pn для for some positive integer tn .
Answer must be modulo 109 + 7 (need to minimize the number x, rather than the remainder of this module).


Input
First line contains integer n (1 ≤ n ≤ 1000).
The second line contains space-separated integers p1, p2, …, pn, sorted by ascending, 2 ≤ pi ≤ 109, pi < pi+1, pi – prime.
 

Output
One number - the answer modulo 109 + 7.

Samples
	Input
	Output

	2

2 3
	648


H. Combinatorics

Time limit: 2 seconds

Memory limit: 512 megabytes

In the math club teacher talked about permutations and the ways of counting the number of different permutations. Yury quickly tired, and became interested in permutations, which may contain the same numbers. In this case, Jury, as freedom-loving and order-hating human, was irritated with permutations, in which all numbers are arranged in ascending order. He was interested in some specific permutations. Permutation of the numbers 1, 2, ..., n, where the numbers may be repeated, called interesting if there are two numbers a and b, such that a < b and the first occurrence of b is in the left of the first occurrence of a. For example, the permutation 1, 1, 2, 3, 2, 3 is not interesting. The permutation 1, 1, 3, 2, 2, 3 is interesting. Alex tried to count the number of such permutations using brute force. That had successfully obtained if the number of elements in the permutation is not too large. Yury tired of waiting for the program to finalize and he asks you to give him a program that for given numbers c1, c2, ..., ck counts the number of interesting permutations consisting of the numbers 1, 2, ..., k, such that there are exactly ci numbers that are equal to i. 

Input

The first line contains an integer k (1 ≤ k ≤ 20).

The second line contains k integers c1,c2, …, ck (1 ≤ ci ≤ 1016).

Output

Output the answer, as usually, modulo 109 + 7.

Samples

	Input
	Output

	2

3 2
	4


Note

In the example, suitable sequences are:

2 1 1 1 2

2 1 1 2 1

2 1 2 1 1

2 2 1 1 1

I. Boring problem

Time limit: 2 seconds

Memory limit: 512 megabytes

A n × m rectangle is drawn on a piece of checkered paper. For each cell, Alex methodically counts the number of rectangles that are inside of the drawn rectangle and contains the cell, and writes this number in the cell. Yury was too lazy to do it and he wrote a program that counts these numbers. The teacher was too lazy to check the correctness of the result for large rectangles, and he asked Yury to tell him the sum of the numbers written in the cells.

Input

The first line contains integers n and m (1 ≤ n, m ≤ 109).

Output

Output the sum of the elements of the rectangle modulo 109+8.
Samples

	Input
	Output

	2 3
	40


Note

In the example the rectangle is as follows:

	6
	8
	6

	6
	8
	6


J. Equation

Time limit: 2 seconds
Memory limit: 512 megabytes
If you are bored with the stories about Alex and Yury, we will not bother you, just solve the following problem. Count the number of solutions for all bases p between 2 and T.

xx..x2   +  yy...y  =  zz..z


n digits         n digits       2n digits

x, y, z - nonzero, not necessarily different digits in base p.

Input

The first line contains integers n and T (1 ≤ n ≤ 105, 2 ≤ T ≤ 105).

Output

Output the answer modulo 109+7.
Samples

	Input
	Output

	2 8
	2


Note

Solutions of the equation for the example:

222+22=1111 (base 5)

662+11=5555 (base 8)

Solutions for the remaining bases don’t exist.

K. Game

Time limit: 2 seconds

Memory limit:   512 megabytes

Alex and Yury finally bored and started to play in the next game. Jura writes a positive integer A, Alex splits it into the sum of positive integers B and C (A = B + C) and writes B * C, then Jury takes one of two the resulting numbers, for example B, and also splits it into two summands D and E (B = D + E) and writes their product D * E. After that, Alex splits any one of the resulting numbers (C, D, E) into two summands again and writes their product. This process continues for a number of steps. After that, Jury sums all the written numbers and gets the number T. Alex does not trust him and wants to check whether Jury was not mistaken in the calculations. Write a program that checks whether is it possible to get the number T after certain sequence of splits.

Input

The first line contains the integers A and T (1 ≤ A ≤ 300, 0 ≤ T ≤ 109).

Output

Output YES, if you can get the number T and NO otherwise.

Samples

	Input
	Output

	8 13
	YES

	8 14
	NO


Note

In the first example 13 can be obtained as follows:

8

8 = 6 + 2 (6 * 2 = 12)

2 = 1 + 1 (1 * 1 = 1)

12 + 1 = 13

