Problem A.  Concert

Time limit:  
3 sec.

You are to organize a party for your friends  and  you are responsible for making the concert program. You have the following list of actors identified  by an uppercase Latin letters from A to P.  

A ABBA

B Bony M

C Crematory

D Deep Purple

E Eagles

F Five

G Green Grey

H Hi-Fi

I Ivanov

J Jacson

K King

L Leontjev

M Martin

N Nautilus

O Oasis

P Pugacheva

According to this list each of your N  (N( 20) friends makes his or her own list (“request”)  of  actor identifiers, marked  by “plus” or “minus” depending whether or not include the actor in the concert program, respectively.  The list of  requests is not empty.

For example, the  request

+O-H+P; 

reveals that someone will prefer  a concert  with Oasis or without Hi-Fi or with  Pugacheva.

Can you make a concert program  that will satisfy at least one request of  each of your friends? 

You are to find any  solution. The solution  must be not empty. If it is impossible you are to type  “Requests are not satisfied.” in the output file.

Input

The input consists of a series of no more  25 concert constraints. 

A concert constraint  is a list of 1 to 20 constraint lists each on a separate line followed by a point on a separate line.  A   constraint list is a series of   requests terminated by a single semicolon. A  request is a sign character (+/-) and then an uppercase letter from A to P. 

Output

For each concert constraint, provide a description of a concert that satisfies it. A description is the string "Concert: " (there is a space after colon) in columns 1 through 9 and then a series of letters listing the concert program (letter duplicates are not allowed). So, a concert  with Oasis, ABBA, Five and Crematory would be described by: 

Concert: ACFO 

If no combination  letters can be found which satisfies at least one request of every person, your program should print the string  “Requests are not satisfied.” on a line by itself starting in column 1. 

Sample input

+A+B+C+D;

+E+F+F+H;

+A+B-G;

+O+J-F;

+H+I+C;

+P;

+O+M+L;

+M-L+P;

.

+A+B+C+D;

+E+F+F+H;

+A+B-G;

+P-O;

+O+J-F;

+H+I+C;

+P;

+O;

+O+M+L;

-O-P;

+M-L+P;

.

Sample output

Concert: CELP

Requests are not satisfied.
Problem B. Product sum
Time limit: 
2 sec.

There is a set of variables x1, x2,...,  xn. Each variable xi can be assigned the value –1, 0, +1 only. For a given integer p you are to calculate the number of ways variables xi can be assigned values so that the  sum of all possible products xi*xj is equal to p, where i ( j   and i,j=1,…,n. Two ways are considered different if they  contain  a different number of

xi = 0.

Input

The input file contains two numbers: n (2 ( n ( 10000) and p(-10000 < p < 10000) separated by space.

Output

The output file should contains only one integer – the number of ways to represent  p as a sum of products.

Sample input and output
	Input
	Output

	5 0
	3

	3 -2
	0


Problem C. Polygon contour 

Time limit: 
3 sec.

Given a polygon with n right angles  (4 ( n ( 10000) and all edges are parallel to coordinate axes  (Fig. 1). Make an outward polygon contour within the distance of d (d>0) from its edges. Let name “BAD” a pair of parallel edges if their projections on an axe intersect. The minimum distance between edges of “BAD” pair is than 2d. 


Fig.1  Polygon with its contour

Input

The first line of the input file contains d. Each next line contains a pair of numbers x and y (polygon vertices) separated by one space. So in the second line there are the first vertices coordinates, in the third there are second vertices coordinates, …, in the (n+1)th line there are the nth vertices coordinates. All numbers (d, n)  are chosen  to satisfy the following condition: the absolute value of any vertices  coordinate  of the resulting contour is less than 30 000 . All vertex coordinates are integers. The number d is natural.

Output

The first line of the output file should contain contour angle coordinates for the first polygon angle, the second – for the second and so on. The nth line should contain contour angle coordinates for the nth polygon angle. The coordinates are a pair of x and y numbers separated by one space.

Sample input and output
	Input
	Output

	1
2 4
2 -3
-4 -3
-4 1
-2 1
-2 4 
	3 5

3 -4

-5 -4

-5 2

-3 2

-3 5



Problem D. Lucky street

Time limit: 
3 sec.

There is a town with very superstitious citizens. They believe in signs, especially number signs. Numbers 2, 6, 13 and many others are considered very bad, bringing misfortune, but 3, 5, 7 - are very lucky numbers. Builders of this town are sad: nobody wants to buy  houses, whose numbers are bad, while  houses with numbers 3, 5 and 7 are very popular. After a long discussion the decision was generated - all house numbers must be lucky numbers. Here is an algorithm.

All numbers, whose prime factorization contains only numbers 3, 5 and 7, were sequenced in ascending order (1 is not included in this sequence). There is a number sequence x1,x2,x3,...,xi,.... The right side houses were numbered x1,x3,x5,...,x2k-1,..., and the left side houses – x2,x4,x6,...,x2k,....
You are to write a program, that determines, if the house with a given number  exists and on what side of the street it is situated. There are no more than 500 houses on the street.

Input

The input file consists of M (M<1000) lines. Each line contains one natural number – the supposed house number.

Output

For each number in the input file, the output file should contain one of the following words:

LEFT (a house on the left side),

RIGHT (a house on the right side), 

NONE (there are no houses with such a number).

Sample Input and Output
	Input
	Output

	5

3

4

9


	LEFT 

RIGHT

NONE 

LEFT


Problem E. Modular exponent
Time limit:  
3 sec.

Prime numbers play an important part in the theory of cryptography. There is a well-known Fermat theorem

MN-1 mod N = 1, if N is a prime number and M is not divided by  N

By this theorem, we can check if the given number N is prime or not. To find long prime numbers  is very important in some cryptographic schemes. The Evaluation of such expression as

AB mod C, where A, B and C are quite big numbers
with different parameters plays a key role in open key cryptographic algorithms (e.g. RSA and of the same kind). The expression evaluation rate  determines the rate  of the whole cryptographic system.

Evaluate this expression with given parameters A, B, and C.

Input 

This input file contains three numbers in a single line, separated by a space, giving the values of parameters A, B and C respectively. A, B, C, AB <= 10500.

Output

The output file should contains the number equal to the  expression value.

Sample Input

20 32 77

Sample Output

15

Problem F. 180( rotation
Time limit:  
3 sec.

Under a 180( paper sheet rotation digits 0,1,8 do not change, digits 6, 9  turn into each other and all the rest digits become meaningless.

Put out all n–digits  numbers in the ascending order which remain  unchanged under the rotation. 

Input

The input file consists of one number n (1 ( n ( 15).

Output

The output file consists of all n-digit numbers in ascending order that can’t be changed by the 180( rotation.

Sample Input
2

 Sample Output
11

69

88

96

Problem G. Soccer championship
Time limit: 2 sec.
The game’s results of the teams that take part in a soccer championship are represented in a square table (tab. 1). According  the rules, winner is given 2 scores, looser – 0 scores. If the match results is a draw, each team is given  1 scores.

Tab. 1




 1 
 2 
 3 
 4 
 5 


1 team

 
 * 
 1 
 0 
 2 
 0 


2 team

 
 1 
 * 
 1 
 2 
 2 


3 team

 
 2 
 1 
 * 
 2 
 0 


4 team

 
 0 
 0 
 0 
 * 
 1 


5 team

 
 2 
 0 
 2 
 1 
 * 


Such method of results representation is enough but  excessive:  the result of each game is duplicated. There is more optimal way to present this results.

Tab. 2




 2 
 3 
 4 
 5 


1 team

 
 1 
 0 
 2 
 0 


2 team

 
 
 1 
 2 
 2 


3 team

 


 2 
 0 


4 team

 



 1 


There are information about K championships (K(50). N (2(N(100) teams took part in these competitions. The information  is stored in “cutted” tables same as table 2. During  championships the numbers of teams are not changed. If any team skipped a championship, we write 3 for this team in table and for its rivals we write 3 in table also. Score 3 is not take in account during calculations. 

You are to write a program that generates the list of teams  in descending order of scores during of championships history .

Input The input file contains a number of teams in the first line. Next lines of input file contain championship scores in packed form. Each “cutted” table is represented by a sequence of its elements in the following order: 1st line (from left to right), 2nd line, … , (N-1)th line. Those sequences are concatenated and divided in lines, each 50 symbols long. The last line may be incomplete, i.e. contains less than 50 symbols.  

Output The output file consists of lines with team numbers (one per line) which sorted by team results in descending order. Exception: if several teams have an equal results, their numbers should be put in one line separated by one space in ascending order.

Sample Input

7

212030021311232232303213120230023111333212

Sample Output

3

1

5

7

2

4 6

Problem H Q-Dimensional Cube
Time limit:   
3 sec.

They speak that people from Mars  are strange. It is possible to trust, whether or not, but on the Mars humanoids have left far for our  three-dimensional space. Hearings go, that they operate in four-, five- and sometimes (it’s  rare) in six-dimensions.

Nevertheless excessively advanced imagination does not give any advantages to Mars people. They are very weak in logic reasoning. The problem of sorting is usually a theme of the doctor's dissertation on the Mars, and when they need to solve more difficult problems, their hands are simply fell down.

To help friendly people of the Mars, I appeal the best minds of our planet.

Let you have a q-dimensional array, where q is integer between 1 and 6 inclusively. Elements of array are integers between –128 and 127. The array has a square shape, if only that term can be applicable to the q-dimensional array. So the array have N elements in length, enumerated from 1 to N, in each of its q-dimensions. The number N doesn’t exceed 16000 and (it is very important) condition is carried out, that the Nq less or equal 16000, therefore the array contains no more than 16000 elements.

You are to find “a rectangular parallelepiped”, enclosed in the given cube, with the maximum sum of elements. Let such maximum sum be named  “max rectangular sum”. 

For q=2 and N=5 it could look like below:

	2
	-1
	2
	4
	7

	-20
	11
	5
	-17
	2

	5
	-2
	4
	2
	-4

	-10
	4
	-25
	3
	-10

	4
	-11
	1
	6
	3


Selected rectangle has a sum S=19 and any other rectangle doesn’t give a greater sum.

 Input

The first line of the input file contains two integers N and q. Then Nq integers follow, each in a separate line. Element of matrix with indexes a1, a2, …, aq precedes the element with indexes b1, b2, …, bq in input file if in the first pair of not equal  indexes (ak, bk) ak is less than bk. 

Output

The output file should contain single integer - “max rectangular sum”. 

Sample Input

5 2

2

-1 

2

4

7

-20

11

5

-17

2

5

-2

4

2

-4

-10

4

-25

3

-10

4

-11

1

6

3

Sample Output

19

Problem I. Sudoku checker

Time limit:  
2 sec.

The puzzle game of Sudoku is played on a board of N2 × N2 cells. The cells are grouped in N × N squares of N × N cells each. Each cell is either empty or contains a number between 1 and N2. 

The sudoku position is correct when numbers in each row, each column and each square are different. The goal of the game is, starting from some correct position, fill all empty cells so that the final position is still correct. 

This game is fairly popular in the Internet, and there are many sites which allow visitors to solve puzzles online. Such sites always have a subroutine to determine a correctness of a given position. 

You are to write such a routine.

Input
Input file contains integer N, followed by N4 integers — sudoku position. Empty cells are denoted by zeroes. 

Output
Output file must contain a single string 'CORRECT' or 'INCORRECT'. 

Constraints
1 ≤ N ≤ 10. 

Sample Input and Output
	Sample input
	Sample output

	2

0 0 0 0

0 0 0 0

0 0 2 0

0 0 0 1
	CORRECT

	2

2 1 3 0

3 2 4 0

1 3 2 4

0 0 0 1
	INCORRECT


Problem J. Count Squares.

Time limit: 3 sec
Given a set of points with integer coordinates xi, yi, i = 1…N, your program must find all the squares having each of four vertices in one of these points.

Input 
Input file contains integer N followed by N pairs of integers xi yi. 

Output
Output file must contain a single integer — number of squares found. 

Constraints
−104 ≤ xi, yi ≤ 104, 1 ≤ N ≤ 2000. All points in the input are different. 

Examples
	Sample input
	Sample output

	4 0 0 4 3 -3 4 1 7
	1

	9

1 1  1 2  1 3  

2 1  2 2  2 3  

3 1  3 2  3 3
	6


Problem K. Very Simple Problem
Time limit: 1 sec

You have a some document ant want to make another N copies of them. There are 2 copiers, first copier makes a copy in x seconds, second copier – in y seconds. It is possible to make a copy from a copy. Find minimal time required to make all copies.
Input
Three natural numbers N, x and y (1<=N<=108, 1<=x,y<=10), separated with spaces.

Output
One natural number - minimal time in seconds.

Examples
	Input
	Output

	4 1 1
	3

	5 1 2
	4


3





2





-5





-4





5





4





-3





-4
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