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	A
	Division Game

Input: Standard Input

Output: Standard Output
	


 

Division game is a 2-player game. In this game, there is a matrix of positive integers with N rows and M columns. Players make their moves in turns. In each step, the current player selects a row. If the row contains all 1s, the player looses. Otherwise, the player can select any number of integers (but at least 1 and each of them should be greater than 1) from that row and then divides each of the selected integers with any divisor other than 1.  For example, 6 can be divided by 2, 3 and 6, but cannot be divided by 1, 4 and 5. The player who first makes the matrix all 1s wins. In other words, if in his/her move, player gets the matrix with all 1s, then he/she looses. Given the matrix, your task is to determine whether the first player wins or not. Assume that both of the players will play perfectly to win. 

Input
The first line has a positive integer T, T <= 100,000, denoting the number of test cases. This is followed by each test case per line.

Each test case starts with a line containing 2 integers N and M representing the number of rows and columns respectively. Both N and M are between 1 and 50 inclusive. Each of the next N line each contains M integers. All these integers are between 2 and 10000 inclusive. 

Output 

For each test case, the output contains a line in the format Case #x: M, where x is the case number (starting from 1) and M is “YES” when the first player has a winning strategy  and “NO” otherwise. 

Sample Input                              Output for Sample Input

	5

2 2

2 3

2 3

2 2

4 9

8 5

3 3

2 3 5

3 9 2

8 8 3

3 3

3 4 5

4 5 6

5 6 7

2 3

4 5 6

7 8 9
	Case #1: NO

Case #2: NO

Case #3: NO

Case #4: YES

Case #5: YES






Problemsetter: Abdullah-al-Mahmud, Special Thanks: Manzurur Rahman Khan

	B
	Document Analyzer

Input: Standard Input

Output: Standard Output
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You work in a leading software development company. As you are great in coding, most of the critical tasks are allotted for you. You like the challenge and you feel excited to solve those problems.

Recently your company is developing a project named Document Analyzer. In this project you are assigned a task; of course a critical task. The task is that you are given a document consisting of lowercase letters, numbers and punctuations. You have to analyze the document and separate the words first. Words are consecutive sequences of lower case letters. After listing the words, in the order same as they occurred in the document, you have to number them from 1, 2, ... n. After that you have to find the range p and q (p ≤ q) such that all kinds of words occur between p and q (inclusive). If there are multiple such solutions you have to find the one where the difference of p and q is smallest. If still there is a tie, then find the solution where p is smallest.

Since you do have other works to do, you have to solve this task within 5 hours.

Input
First line of input will contain T (≤ 20) denoting number of documents.

Each document will be denoted by one or more lines, each line having no more than 150 characters. A document will contain either lowercase letters or numbers or punctuations. The last line of a document will contain the word ‘END’ which is of course not the part of the document. You can assume that a document will contain between 1 and 105 words (inclusive).

Output 

For each document, print the document number first. After that, print p and q as described above. For exact formatting, see the samples.

Sample Input                             Output for Sample Input

	3

1. a case is a case, 

2. case is not a case~

END

a b c d e

END

a@#$a^%a a a

b b----b b++12b

END


	Document 1: 6 9

Document 2: 1 5

Document 3: 5 6


The input file size is about 9 MB, so use faster input techniques.



Problemsetter: Jane Alam Jan, Special Thanks: Abdullah-al-Mahmud 

	C
	Explosion

Input: Standard Input

Output: Standard Output
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Planet Krypton is about to explode. The inhabitants of this planet have to leave the planet immediately. But the problem is that, still some decisions have to be made – where to go, how to go etc. So, the council of Krypton has invited some of the people to meet in a large hall. 
There are n people in planet Krypton, for simplicity they are given ids from 1 to n. The council uses a super computer - Oracle to call them in the meeting. Oracle has four types of messages for invitation. The message format is type x y, where x and y are two different person’s ids and type is an integer as follows

1 x y means that either x or y should be present in the meeting.

2 x y means that if x is present, then no condition on y, but if x is absent y should be absent

3 x y means that either x or y must be absent.

4 x y means that either x or y must be present but not both.

Each member of the council has an opinion too. The message format is type x y z, where x, y and z are three different person’s ids and type is an integer as follows

1 x y z means that at least one of x, y or z should be present
2 x y z means that at least one of x, y or z should be absent

Now you have to find whether the members can be invited such that every message by oracle and the council members are satisfied.

Input
Input starts with in integer T (≤ 200) denoting number of cases.

Each case starts with a blank line. Next line contains 3 integers n, m and k (3 ≤ n ≤ 1000, 0 ≤ m ≤ 2000, 0 ≤ k ≤ 5) where m means the number of messages by oracle, k means the total members in the council. Each of the next m lines will contain a message of Oracle in the format given above. Each of the next k lines will contain a message of a council member. You can assume that all the ids given are correct.

Output 

For each case, print the case number and whether it’s possible to invite the people such that all the messages are satisfied. If it’s not possible, then print ‘Impossible.’ in a single line. Otherwise, print ‘Possible’ and the number of invited people and the Ids of invited people in ascending order. Print the line leaving a single space between fields. Terminate this line with a ‘.’. See the samples for details. There can be multiple answers; print any valid one.

Sample Input                            Output for Sample Input

	3

3 2 1

3 2 1

1 2 3

1 1 2 3

4 4 1

2 2 1

4 1 2

4 1 3

4 1 4

2 2 3 4

4 5 0

3 1 2

2 2 3

2 2 4

2 1 2

2 2 1


	Case 1: Possible 2 1 3.

Case 2: Impossible.

Case 3: Possible 0.




Special judge problem, wrong output format may also cause wrong answer.



Problemsetter: Jane Alam Jan, Special Thanks: Derek Kisman 

	D
	Airbus vs. Boeing

Input: Standard Input

Output: Standard Output
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Airbus & Boeing are the two giant names in the aircraft manufacturing industry of today. Both of these reputed companies have a number of distinguished aircrafts. Due to the competitive nature of the market, comparisons have been made between different aircraft models and very often a certain aircraft from Airbus has been termed similar to some Boeing aircraft model. For example, Boeing 737 has historically been linked with Airbus A320 as the same category aircraft. To make things more complicated, the relationships are not always one to one. The recent Boeing 787-9 DreamLiners are very well compared with both Airbus A340-500 as well as Airbus A350-800. There are many other such cases. 

[image: image16.jpg]



In your first day of work at 'So Many Problems' Airport, the airport manager hands you over a list containing a number of aircraft pairs. At first observation you realize that the list can essentially be modeled as a graph where an edge between two aircraft models means that these two aircrafts are manufactured by different companies but are similar to each other. You have also noticed that, the graph never has a cycle. On the other hand, you have found that the list has a major flaw. In this list, the aircrafts are mentioned only using the model numbers but the manufacturer names are omitted. So, the fact that Boeing 747-8 is similar to Airbus A380, is stated as "747-8 A380" in the list.

What you are trying to do is to divide all the aircrafts from the input list into two sublists - one per each manufacturer. Moreover, each of the lists will have to be in sorted order i.e. if there are two aircrafts in a sublist, the better aircraft between them should be ranked higher in the sublist. Now, you are not given any input about which aircraft is better than whichever other aircraft. Also, you have no idea about which models are Airbus models while which are Boeing models. Naturally, you can create the two sorted sublists in many possible ways and still you won't know which one is the right one. By this time, you have begun to doubt that some of the given similarity reports might not be valid at all. For example, if your final sorted sublists are [A, B] & [C, D] & your input list shows that A is similar to D & B is similar to C - clearly one of these two similarities are wrong. 

The first thing you are trying to find is, given the input similarities, at most how many of them might be valid for any configuration of the two input sublists.

Input
There will be at most 60 test cases in the input file. Each case begins with an integer N (1<=N<=100), the number of different aircraft models in the list. Each of the next N lines contains a unique string, the name of an aircraft model. This string will be upto 10 characters and will contain upper case letter and digits only. Then follows an integer E (E>=0), the number of similarities in the list. Each similarity is described in a line by a pair of aircraft model names separated by a space. Each line denotes that the pair of aircrafts in that line are created by two separate manufacturers and are similar to each other. There will be no invalid model names.

The end of input will be denoted by a case with N = 0. This case should not be processed. 

Output 

For each test case, print a line in the format, “Case X: Y”, where X is the case number & Y is the maximum possible number of valid similarities in the input list. 

Sample Input                            Output for Sample Input

	7

A380

777

A340

747

787

757

767

6

A380 747

A380 787

A380 777

777 A340

757 A340

767 A340

7

777

A380

A340

A320

737

747

757

6

777 A380

A380 747

777 A340

A340 757

777 A320

A320 737

0
	Case 1: 6

Case 2: 5






Problemsetter: Mohammad Mahmudur Rahman, Special Thanks: Manzurur Rahman Khan 

Explanation of sample input:

In the first sample, the 7 aircraft models can be divided into two sorted lists with keeping all the 6 similarities consistent. For example, suppose one of the list is [A380, A340] (in given order) and the other list is [747, 787, 777, 757, 767] (in given order). Now, if we draw lines from aircrafts of left list to it's similar aircrafts from right list, there will be no crossing.

But in the second sample, no matter how we divide and sort the input list, there will be at least one inconsistent similarity. Let's assume our sorted lists are [747, 777, 757, 737] and [A380, A340, A320]. Then we can see that, in the left list, 777 is a higher rank aircraft than 757 while A340 is a higher rank aircraft than A320. But in our input list, 777 is linked with A320 while 757 with A340. Clearly, one of these two similarities must be invalid. If you check other possible combinations for the two lists, you will find that there are one or more invalid similarities. So, the maximum number of valid similarities is 6 - 1 = 5.
	E
	Prime Game

Input: Standard Input

Output: Standard Output
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Soha and Tara have stopped playing the game ‘mouse and cheese’ which they invented few months ago. One of the main reasons for discontinuing this game is that it involves a mouse – (Tara is scared of anything that has four legs and can move).  Since Tara is fond of playing games, Soha came up with, yet, another game that only involves a pen and a paper. This new game is called ‘Prime Game’.  Initially Soha writes a list of N integers on a piece of paper. It’s a two player game where the players make moves alternately. Soha, being player 1, goes first. The rules of this game are described below.

· In each move a player has to remove one or move contiguous numbers either from left or right from the list.  In his/her turn a player can say ‘pass’ – which means he/she doesn’t have to remove any numbers in that move. However, a player can pass at most K times.

· The sum of these removed integers has to be a prime number. Prime numbers are positive integers that have exactly two distinct factors. So the first few prime numbers are 2 3 5 7 11 13..

· The number 42 is special and can take any value that the player chooses. For example, a player can remove the integers {4 10 42} in one move; if 42 is treated as 3, then sum equals to 17 – which is a prime number.

· If a player uses up all his/her ‘passes’ and doesn’t have any valid move, then he/she is declared as the loser.

If both the players play perfectly, who wins?

Input
The first line of input file is an integer, T(T < 100) that indicates the number of test cases. Each case starts with 2 integers N(0 < N < 100) and K(0 ≤ K < 1000). The meanings of these are mentioned above. The next line contains N space separated integers that Soha initially writes. Each of these integers will be in the range [-1000, 1000].

Output
For each case, output the case number first followed by the name of the player who wins. Look at the sample for exact format.

Sample Input                                Output for Sample Input

	3

3 0

3 3 3

3 0

4 4 4

5 2

1 2 3 4 5
	Case 1: Soha

Case 2: Tara

Case 3: Soha




Problemsetter: Sohel Hafiz, Special Thanks: Jane Alam Jan 

	F
	Probability Calculation

Input: Standard Input

Output: Standard Output
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Boeing and Airbus are the two Major Commercial plane-producing companies. The planes produced by Boeing have two engines and the planes produced by Airbus have four engines. But this does not guarantee that Airbus planes are safer than those of Boeing. Both Boeing and Airbus try to hype up their products as much as possible but in this problem will not try to cover this issue.

There are some interesting probability problems with 2-engine and 4-engine planes. Many people say that for a plane to remain on air successfully, at least 50% of its engines must remain operative. In this problem we will assume it to be true. So if a plane has 5 engines then at least 3 of them needs to be operative to ensure a successful flight. If all the engines have equal probability p of remaining operative throughout the flight and failure of engines is independent of one another then we can use binomial theorem to calculate the probability of successful flight. For example the probability that a 5-engine plane will make a successful flight is:
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So in general, 
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Another function CF is defined as: 
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In the planes of present time we generally don’t see more than four engines. But some scientists are planning to make planes with thousands of very small engines. The reasons are the following:

1. Results generated by probability theory matches with real life performances when the number of items or tests is high. For example the probability of a fair coin showing head is 0.5. But in real life if a fair coin is thrown 10 times it is highly likely that it will not show head exactly 5 times. But if it were thrown 10000 times it would show head around 5000 times.

2. It is often very expensive to make an error free engine but it is not that expensive to make an engine with very low p (Such as 0.6). So if a plane has 10000 engines, in real life the chance is very low that 50% of them will be out of order while in flight even if p is around 0.6.

In this problem your job is help the new scientists by finding out the value of CF(m), given the value of m and p. They claim that these values will be very helpful for their research.

Input
The input file contains around 12 sets of inputs. The description of each set is given below:

The first line of each set contains a floating-point number p (0≤p≤1) and an integer Q (0 <Q ≤ 2000). Here p is the probability that an engine will not fail during flight and Q is the total number of query. Each of the next Q lines contains an integer, which denotes a possible value of m (0<m<50001).

Input is terminated by a case where the value of Q is zero.

Output 

For each set of input Q+1 lines of output. The first line contains the serial of the set. Each of the next Q lines contains one floating-point number which denotes the value of CF(m). These floating-point numbers should have 8 digits after the decimal point. Look at the output for sample input for details. Errors less than max(2*10-8, 2*10-6 %) will be ignored.

Sample Input                            Output for Sample Input

	0.9 3

10

11

12

0.1 3

100

20

30

0.4 0


	Case 1:

9.84427253

10.84397682

11.84392664

Case 2:

0.40625000

0.40624417

0.40624997






Problemsetter: Shahriar Manzoor, Special Thanks: Arifuzzaman Arif 

	G
	Stream My Contest

Input: Standard Input

Output: Standard Output
	[image: image10.png]





During 2009 and 2010 ICPC world finals, the contest was webcasted via world wide web. Seeing this, some contest organizers from Ajobdesh decided that, they will provide a live stream of their contests to every university in Ajobdesh. The organizers have decided that, they will provide best possible service to them. But there are two problems:

1. There is no existing network between universities. So, they need to build a new network. However, the maximum amount they can spend on building the network is C.

2. Each link in the network has a bandwidth. If, the stream’s bandwidth exceeds any of the link’s available bandwidth, the viewers, connected through that link can’t view the stream.

Due to the protocols used for streaming, a viewer can receive stream from exactly one other user (or the server, where the contest is organized). That is, if you have two 128kbps links, you won’t get 256kbps bandwidth, although, if you have a stream of 128kbps, you can stream to any number of users at that bandwidth.

Given C, you have to maximize the minimum bandwidth to any user.

Input

First line of input contains T(≤50), the number of test cases. This is followed by T test cases.

Each test case starts with an integer N,M,C(1≤N≤60,1≤M≤104,1≤C≤109), the number of universities and the number of possible links, and the budget for setting up the network. Each university is identified by an integer between 0 and N-1, where 0 is the server.

Next M lines each contain 4 integers, u,v,b,c(0≤u, v<N, 1≤b, c≤106, u!=v), describing a possible link from university u to university v, that has the bandwidth of b kbps and of cost c. All links are unidirectional.

There is a blank line before each test case.

Output

For each test case, output the maximum bandwidth to stream. If it’s not possible, output “streaming not possible.”.

Sample Input                               Output for Sample Input

	3

3 4 300

0 1 128 100

1 2 256 200

2 1 256 200

0 2 512 300

3 4 500

0 1 128 100

1 2 256 200

2 1 256 200

0 2 512 300

3 4 100

0 1 128 100

1 2 256 200

2 1 256 200

0 2 512 300
	128 kbps

256 kbps

streaming not possible.






Problemsetter: Manzurur Rahman Khan, Special Thanks: Jane Alam Jan & Derek Kisman 

	H
	Triangle

Input: Standard Input

Output: Standard Output
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How many triangles are there when they have integer length sides and all the sides are between X and Y inclusive. Two triangles differs if their side length set s are different. For example {2,3,3}, {2,3,4} and {2,2,3} are all different triangles. But {5,6,7} and {6,5,7} are not different. In a triangle the sum of smaller two sides are strictly greater than the largest side.

Input
Input starts with an integer T(1 ≤ T ≤ 20000), the number of test cases. Each test case consists of two integer X and Y(1 ≤ X ≤ Y ≤ 1000000).

Output 

For each test case, output the number of possible triangles whose side lengths are between X and Y inclusive.

Sample Input                               Output for Sample Input

	5

1 10

5 10

5 15

10 20

100 400
	125

55

252

285

3898600






Problemsetter: Abdullah-al-Mahmud 

	I
	Politeness

Input: Standard Input

Output: Standard Output
	[image: image12.png]





A number is called polite if it can be written as a sum of some consecutive positive integer. For example, 6 (1+2+3) is a polite number while 4 is not. Politeness of a number is the number of ways it can be expressed as sum of consecutive positive integer. For example 6(1+2+3) is a politeness of 1 while 18(5+6+7 = 3+4+5+6) has a politeness of 2. Obviously, non polite number has a politeness of 0. 

You are given a politeness P, you have to find out the smallest number that has the politeness P.

Input
The first line of input will indicate the number of test cases T (T <= 1000). Each of the following T lines will contain a non negative integer number P (P < 10^12) indicating the desired politeness.

Output
For each line of input you have to produce one line of output that will contain number that has a politeness of P. If there is more than one number having that politeness choose the smallest one. If there is no such number print impossible. If the number is greater than 1000000007 print the number mod 1000000007.

Sample Input                                 Output for Sample Input

	3
0
1
5


	1
3
45





Problemsetter: Towhidul Islam Talukder, Special Thanks: Jane Alam Jan 
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