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A. Roman Numerals

The following capital Latin letters are used to designate a Roman numeral: I (one), V (five), X (ten), L (fifty), C (one hundred), D (five hundred), M (one thousand). Hereafter these characters will be referred to as Roman digits. E.g. CXIX in Roman notation is equivalent to 119. Let us define the extended interpretation of a number written with Roman digits. 

Extended interpretation algorithm (ALGORITHM hereafter)

Input: a string of characters from alphabet {I, V, X, L, C, D, M}.

Result: an integer value equivalent to the value of the given Roman numeral in extended interpretation.

1. Find a character having the greatest value (Max). If several such digits are present take the leftmost one. 

1. 1. Using the ALGORITHM calculate the value (Left) for a Roman numeral consisting of characters to the left of digit Max. If there are no characters to the left of digit Max then Left=0.

1. 2. Using the ALGORITHM calculate the value (Right) for a Roman numeral consisting of characters to the right of digit Max. If there are no characters to the right of digit Max then Right=0.

2. The resulting numeric value of the Roman numeral in extended interpretation is calculated using the formula: Result = – Left + Max + Right.

Example 1. CXIX = (C) + (XIX) = 100 + ((X) + (IX)) = 100 + (10 + (-(I) +(X)) = 100 +(10 + (-1+10)) = 100 + (10 +9) = 100+19=119.
Example 2. XXCCVVX = -(XX) + 100 + (CVVX) = -20 + 100 + (100 + (VVX))=180 + (-(VV)+X)= 180+ (-(5+5)+10)=180.
Write a program to calculate the numeric value for an arbitrary string of Roman digits.

Input
The input file contains a non-empty string of one or more characters from the alphabet {I, V, X, L, C, D, M}. The characters are written without spaces. 

Output
The output file must contain a single integer – the numeric value of the given Roman numeral in extended interpretation.

Limitations
The length of the string in the input file does not exceed 255 characters. It is guaranteed that the result falls into range –32768 .. +32767.

	Sample Input 1
	Sample Output 1

	CXIX
	119

	Sample Input 2
	Sample Output 2

	XXCCVVX
	180

	Sample Input 3
	Sample Output 3

	LLXCI
	-9


B. Linear Checkmate

There are two white rooks and the black king on a chess board. Let us remind that a chess king can move on adjacent squares in any direction (including diagonal). A rook can move any number of squares horizontally or vertically. [image: image6.png]



The king is under attack if it is in the same horizontal or vertical line with a white rook.

The king is able to capture a white rook if the latter is located on a square where the king is able to move, and the king will not be under attack after the capture.

A checkmate is a situation when any move of the black king (including capture) takes it to a square where it will be under attack, and if the king is under attack by a rook already.

The king in the middle of the board has eight possible moves; one rook can limit its movements by 3, and two rooks – by 6. Therefore, if one wishes to checkmate using two rooks, it is necessary for the king to be at the board edge, and for the rooks to be on adjacent lines (horizontal or vertical). That is why a checkmate with two rooks is called a linear checkmate.

Your task is to write a program that will consider the situation and find out if it is a checkmate situation or not (if black is to move).

Input
The input file describes a chess board and contains 8 lines of 8 characters each exactly.

Character “.” (period, without quotation marks) stands for an empty square. A rook is denoted with character “C” (capital Latin letter, without quotation marks) – as rooks are colloquially called “castles”. The king is denoted with character “K” (capital Latin letter, without quotation marks).

Output
The output file contains a single line. Word “YES” (without quotation marks) appears in this line if the board situation is a checkmate and “NO” otherwise.

	Sample Input 1
	Sample Output 1

	........

.......K
........

........

C.......
........

........

......C.
	NO

	Sample Input 2
	Sample Output 2

	........

.......K
........

........

.......C
........

........

......C.
	YES


C. Football Championship

A football championship will be held soon in the land of Anchuria. There has been much debate among experts about the number of points for the winning team: will it be two or three. At last the experts decided to defer the decision until the championship is over. The rules said that a team earns 1 point for a draw, 0 points for a loss, and X points for a victory, where X is a number (greater than 1) to be determined by competent judges after the championship is over. When each team has played once with each of the other teams once, the judges found out that depending on the value of X one or another team can become the champion.

Your task is to write a program that will analyze the championship results and determine what values of X may make different teams the champions.

Input
The first line of the input file contains a single integer number N – the number of teams. Then N lines of the NxN table follow. Each line contains information about the games of one team. Position j of line i is “0” if team i has lost to j; “1” if the game was a draw; and “X” (Latin) if team i has won. There are no quotation marks in the input file. Position i of line i is always “0”. There are no delimiters between characters in the line.

Output
The output file must contain N space-separated real values. . Number with index i stands for the number of points to be given for a victory in order to make team i the only champion.

If several such numbers exist then output any of them. If no such number exists then output –1.00.

Numbers must be represented with two digits after the decimal point. If no solution exists within this precision then output –1.00.

Limitations
 0 < N <= 100; X > 1.
	Sample Input 1
	Sample Output 1

	4

00XX
X011
010X
0100
	3.00 1.50 –1.00 –1.00


D. Powers

A long decimal number M is given. It is written using N zeroes and two ones (leftmost and rightmost digits) – see figure.
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Your task is to write a program that will determine the digit at position I (counting from the left) of the number M K. It is guaranteed that I does not exceed the number of digits of M K. The first digit of number M K is its leftmost non-zero digit.

For example, if N = 1, K = 6, then M = 101, MK = 1061520150601. The digit at position 3 is 6, at position 5 is 5, at position 10 is 0.

Input
The input file contains three integers N, K and I delimited by one or several spaces.

Output
The output file contains a single integer, the decimal digit at position I (counting from the left) of the number M K.

Limitations
0 <= N <= 106; 0 < K <= 50; 0 < I <= (N + 1) * K + 1.
	Sample Input 1
	Sample Output 1

	0 5 2
	6

	Sample Input 2
	Sample Output 2

	1 6 10
	0


E. Bulls and Cows

Kolya and Nadya are playing "Bulls and Cows". Kolya chooses a four-digit number. The digits must be all different, and the first one must be non-zero. Nadya tries to guess this number. Each guess consists of four different digits as well, and the first digit is non-zero. In response to Nadya’s guess Kolya tells the number of bulls and cows. Nadya handles the game log.

Definition. A bull is a matching digit on the right position; a cow is a matching digit on a wrong position. 

For example, if number 3640 was chosen and the guess was 2634 then the response will be as follows: 1 bull, 2 cows (the bull is 6, the cows are 3 and 4). In particular, if the response for a guess was "4 bulls” then this means that the number has been guessed. 

Example 1. The table below contains a sample game log (guesses and responses are given) for number 3640.

	Guess
	response

	
	bulls
	cows

	2634
	1
	2

	5107
	0
	1

	9876
	0
	1

	6143
	1
	2

	3640
	4
	0


Your task is to analyze the game log and determine the count of numbers that are not in conflict with the log. 

Note. A number is considered to be not in conflict with the log if the responses were as given if Kolya has chosen that number. The log is always correct, so at least one number exists that is not in conflict with the log.

Example 2. The table below contains a sample game log (guesses and responses are given) for number 3102. (The game in the example is not finished but it does not important here.) 

	Guess
	response

	
	bulls
	cows

	5679
	0
	0

	1230
	0
	4


Remarks: numbers that are not in conflict with the log: 3021, 3012, 3102, 2103, 2301, 2013.

Input
The first line of the input file contains number N – the number of guesses. The following N lines contain three numbers each: guess, bull count, cow count. 

Output
The output file must contain a single number: the count of numbers not in conflict with the game log.

Limitations
0 < N <= 1000.
	Sample Input 1
	Sample Output 1

	1

1234 4 0
	1

	Sample Input 2
	Sample Output 2

	5

2634 1 2

5107 0 1

9876 0 1

6143 1 2

3640 4 0
	1

	Sample Input 3
	Sample Output 3

	2

5679 0 0

1230 0 4
	6


F. Construction Work

[image: image7.wmf]Floor covering in the main hall of a café is being changed. The hall is a rectangle N by M meters in size. Each sheet of the floor covering is 1 meter wide and 2 meters long. You must determine if it is possible to cover the floor using only undivided sheets. The task is complicated by the fact that there is a square (1x1 meter) column in the hall. It is known that the column is I meters away from the northern wall of the hall and J meters away from the western wall. The figure shows an example of sheet arrangement for a hall with N=M=5 and I=J=2.

Your task is to write a program that will determine if it is possible to cover the floor with undivided sheets (for given N, M, I, J). If such covering is possible then the program should make its plan.

Input
The input file contains four space-delimited integers N, M, I, J. N is the length of the northern wall, M is the length of the western wall, I is the distance between the column and the northern wall, J is the distance between the column and the western wall. Lengths and distances are given in meters.

Output
The output file must consist of a single string with the word “NO” (without quotation marks) if it is impossible to cover the floor.

If covering exists then the first line of the output file must contain the word “YES” (without quotation marks). Then there must be M lines of N characters each representing the covering plan.

The top line of the plan is adjacent to the northern wall, left column is adjacent to the western wall (i.e. the North is at the top of the plan and West is at its left). Each square meter of the surface is described in the plan. If a square is occupied with a column then the corresponding square in the plan contains character “C” (capital Latin letter, without quotation marks). If a square is covered with the left part of a sheet oriented horizontally (West to East) then the corresponding square in the plan is marked “L” (without quotation marks).

If a square is covered with the upper part of a sheet oriented vertically (North to South) then the corresponding square in the plan is marked “U” (without quotation marks).

All the remaining squares of the plan are marked “.” (period, without quotation marks).

Limitations
1 < N, M <= 200; 0 <= I < M; 0 <= J < N.
	Sample Input 1
	Sample Output 1

	5 5 2 2
	YES
UUUUU
.....

L.CL.
UL.L.
.L.L.

	Sample Input 2
	Sample Output 2

	2 2 0 0
	NO

	Sample Input 3
	Sample Output 3 

	5 3 0 2
	YES
L.CL.
UUUUU
.....


G. Message

After the football championship was over the President of Anchuria decided to make a parade in honor of the champion. He sent an encrypted message to presidential regiment. Unfortunately, due to failures in communication (provided by “AnchurTelecom” company) the message was transmitted with errors. The President knew about possible communication failures and just in case he sent the message once again. However, the second message was transmitted with errors, too. The military decryptor is designed to skip characters he is unable to decrypt. So, the word “HELLO” being transmitted with errors and later decrypted could give, e.g. “ELO” or “HLLO”.

The military decided to recover the President’s order. They noted that the corrupt order can be derived from the original by skipping some characters. As the order of characters preserved during transmission, then for two corrupt orders a character sequence can be constructed such that the original orders would be its subsequences.

Your task is to write a program that will take two corrupt messages and recover the shortest order that could turn into these corrupt messages during transmission. If several such orders exist, you may recover any.

For example, for subsequences “NCBDAF” and “KCHFKD” the original sequence could be “NKCBHFKDAF”.

Input
The input file consists of two lines containing the corrupt messages (subsequences). The messages are composed only of capital Latin letters; they have no leading or trailing spaces.

Output
The output file must contain a single line – a string of capital Latin characters.

Limitations
The lengths of the input strings do not exceed 200 characters.

	Sample Input 1
	Sample Output 1

	MAMA
PAPA
	MPAMPA

	Sample Input 2
	Sample Output 2

	NCBDAF
KCHFKD
	NKCBHFKDAF


H. Stones
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Vasya is fond of throwing small stones into the river. Once he noted that he is not able to throw a stone into water if he does not come close enough to the water. Vasya wondered how high he can climb the bank and still be able to throw stones into water.

Let the slope of the bank be (; Vasya throws stones at some angle in the direction of the slope; initial speed v is always the same.

Your task is to write a program that, given the slope angle ( and the initial speed v of the stone, will determine the maximum horizontal distance x from which Vasya would still be able to throw the stone at least to the water edge. Take the gravitational acceleration equal to 9.8 m/s2; neglect wind resistance and Vasya’s height.

Input
The input file contains two space-separated real numbers. The first number sets the bank slope ( (in radians). The second one sets the initial speed (in m/s) of the stone thrown by Vasya. Both numbers are accurate to third decimal place.

Output
The output file must contain a single real number x – the maximum horizontal distance (in meters) Vasya can walk away from the water. The number must have exactly two digits after the decimal point.

Limitations
0 <= ( < (/2; 0 < v <= 20.
	Sample Input 1
	Sample Output 1

	0.000 10.000
	10.20

	Sample Input 2
	Sample Output 2

	0.785 10.000
	24.62


I. Acquaintance

N employees are working in an international company. Every employee is given a personal ID (an integer between 1 and N). Different branches of the company are based in different countries, so not all of the employees are acquainted. During a survey each employee was to report the number of other employees he is familiar with. Let us denote the number of acquaintances of employee number i as Di. This number was written down into each employee’s personal record.

One of the inspectors checking the records said that they were false as it was impossible to select a pattern of acquaintances between employees to get the figures on record. Help the company management in finding a pattern of acquaintances that corresponds to the figures on record. Consider that acquaintances have to be mutual. This means that if the employee i is familiar with the employee j then j is also familiar with i. Of course, each pair of employees may be acquainted at most once.

Your task is to write a program that will either find any pattern of acquaintances for given numbers Di, or report that the inspector is right and such pattern does not exist.

E[ample. N=5, D1=1, D2=1, D3=2, D4=2, D5=4.
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Input
The first line of the input file contains a single integer N – the number of employees in the company. Then N integers Di​ follow. The numbers are delimited by whitespace and/or line feed characters. The numbers Di are given in the order of increase of index i, i.e. D1, D2, …, DN.
Limitations
1 < N <= 100; 0 < Di < N.
Output
If a solution exists then the output file has N lines. Line number i lists the acquaintances for employee i. Each line must begin with the number Di followed by one or several space-separated integers – the numbers of employees employee i is familiar with.

If the acquaintance pattern does not exist then the output file must consist of a single line with number 0.

	Sample Input 1
	Sample Output 1

	3

1 2 2
	0

	Sample Input 2
	Sample Output 2

	5

1 1 2 2 4
	1 5

1 5

2 5 4

2 3 5

4 4 3 2 1


J. Blood Types

Human blood type is determined by a combination of genes. Three types of genes exist. Traditionally they are denoted 0 (zero), A and B. Since each cell contains a diploid (double) chromosome complement, each gene appears twice. Therefore six gene combinations defining the blood type are possible.

	Genotype
	Blood type

	00
	I

	0A
	II

	AA
	II

	0B
	III

	BB
	III

	AB
	IV


The nature of inheritance is such that one of the genes comes from one’s mother, and the other from their father. Which of the two genes goes from the parent to the child is chosen randomly. So, if mother’s genotype is 0A and father's is 0B then their child might have genotype 00, 0A, 0B or AB. Child’s blood type can be determined accurately only when genotypes 00, AA and BB are combined.

If a family tree is known and genotypes of some family members are known as well then we may attempt to determine possible genotypes of other relatives.

You are given a family tree of a small African tribe. People in this tribe are all relatives to each other (to a certain degree). Incest between ancestors and descendants is forbidden in this tribe (but it is not for brothers and sisters). 

Your task is to write a program that, given a family tree and information about genotypes of some of the tribesmen, will determine the possible blood types of others.

Input
The first line of the input file contains two integers N and K delimited by one or several spaces. N stands for the number of relatives in the family tree. Relatives are marked with integers 1 to N.  K is the number of stirpes – tribesmen whose parents are unknown. Stirpes are marked with integers 1 to K.

The following K lines contain strings S defining the genotypes of the stirpes.

String S defines the genotype of a given person. It consists of two characters exactly and may take the following values: “00”, “0A”, “0B”, “AA”, “BB”, “AB, “??” (without quotation marks). The first six combinations denote the genotypes, and the last one – “??” – means that the person’s genotype is unknown.

The following N-K lines contain the description of relatives having numbers K+1 to N. Both parents are known for these people. Each line contains two integers F and M and string S delimited by one or several spaces. Numbers F and M define parents’ numbers (father’s and mother’s respectively). Family tree is organized so that numbers of ancestors are always less than those of descendants.

Output
The output file consists of N lines. Each of these contains blood type for a person, in order of appearance in the input file. Blood types are denoted with Roman numerals “I”, “II”, “III”, “IV”. Other values are forbidden.

If several blood types are possible for a person then the Roman numerals must be listed in the increasing order and delimited by a single space.

Limitations
0 < N <= 100; 0 < K <= N.
	Sample Input 1
	Sample Output 1

	3 2

0A
0B
1 2 ??
	II
III
I II III IV

	Sample Input 2
	Sample Output 2
	Graphic illustration

	5 3

AA

??

BB

1 2 AB

2 3 ??
	II

III IV

III

IV

III IV
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	Sample Input 3
	Sample Output 3

	6 6

00

0A

0B

AA

BB

AB
	I

II

III

II

III

IV

	Sample Input 4
	Sample Output 4

	3 2

??

BB
1 2 AB
	II IV
III
IV
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