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	A
	ASCII Diamond
Input: Standard Input

Output: Standard Output
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ASCII diamonds can be drawn with integer side lengths. Each layer of this diamond is drawn with a single ASCII alphabet, starting with ‘a’ and ending with ‘z’ (starting from the center) and continues in cyclic order. 
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	Figure 1: ASCII diamond for different side lengths.




Any one of these ASCII diamonds can be used to draw an infinite plane by using this as a tile. For example ASCII diamond of length 5 can be used to draw such an infinite grid. Only first 20 row and 60 columns are shown below:
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Here rows and columns are numbered starting from zero. By specifying the topmost row (row1), leftmost column (col1), bottommost row (row2) and rightmost column (col2) we can specify a portion of such an infinite grid (also shown in figure above).

Given the side length of the tile to be used, the topmost row (row1), leftmost column (col1), bottommost row (row2) and rightmost column (col2) you have to print the pattern within these four boundaries (inclusive).

Input
Input contains at most 125 sets of inputs. But not all cases are extreme.

Each set of input contains five integers: N (0<N(20000), row1, col1, row2, col2 (0( row1 ( row2 ( 20000, 0 ( col1 ( col2 ( 20000, 0( (row2- row1+1)* (col2- col1+1) ( 40000). Here N denotes that the side length of the tiles used to draw the plane should be N. The meaning of row1, col1, row2, col2 are given in the problem statement. The first sample input corresponds to the figure above.

Input is terminated by a line where the first integer is zero.

Output 

For each line of input produce (row2- row1+2) lines of output. First line contains serial of output. Each of the next lines contain (col2- col1+1) characters. These lines describe the patterns within the specified rows and columns. Look at the output for sample input for details. The output file size is less than 1 MB.

Sample Input                              Output for Sample Input

	5 3 18 10 46

100 50 50 69 69

0 2 3 4 5

	Case 1:

.edcbcde..edcbcde..edcbcde..e

edcbabcdeedcbabcdeedcbabcdeed

.edcbcde..edcbcde..edcbcde..e

..edcde....edcde....edcde....

...ede......ede......ede.....

....e........e........e......

....e........e........e......

...ede......ede......ede.....

Case 2:

utsrqponmlkjihgfedcb

tsrqponmlkjihgfedcba

srqponmlkjihgfedcbaz

rqponmlkjihgfedcbazy

qponmlkjihgfedcbazyx

ponmlkjihgfedcbazyxw

onmlkjihgfedcbazyxwv

nmlkjihgfedcbazyxwvu

mlkjihgfedcbazyxwvut

lkjihgfedcbazyxwvuts

kjihgfedcbazyxwvutsr

jihgfedcbazyxwvutsrq

ihgfedcbazyxwvutsrqp

hgfedcbazyxwvutsrqpo

gfedcbazyxwvutsrqpon

fedcbazyxwvutsrqponm

edcbazyxwvutsrqponml

dcbazyxwvutsrqponmlk

cbazyxwvutsrqponmlkj

bazyxwvutsrqponmlkji




Problem setter: Shahriar Manzoor, Special Thanks: Sohel Hafiz, Md. Arifuzzaman Arif
	B
	Match Maker
Input: Standard Input

Output: Standard Output
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	There are N men and N women in a certain institution. Each of the N men provides you with a list that contains the names of the women who they would prefer to marry. 

You would like to apply your programming knowledge into this match making to make all the men satisfied.

A man is satisfied if he is assigned with a woman whom he has in his preference list. You must ensure that each man is assigned to exactly one woman and vice versa.
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Input
The first line of input is an integer T(T < 50) that indicates the total number of test cases. Each case starts with a line containing a positive integer N(N < 16). The next line gives the names of the N men. Consecutive names are separated by a single space character and each name can be up to 20 lowercase characters. The next line gives the names of the N women in the same format. The next N lines give you the list of the women that each man prefers. Each of these N lines starts with the name of a man followed by a colon followed by a list of the women in his corresponding list. All the name of women are preceded by a single space.
You may assume that all the names of the N men and N women are distinct. However a man and a woman can have the same name. The list of women in each man’s list will be from the given set of women and there won’t be any duplicates. 

Output 

For each case, output the case number first. In the next line output the total number of distinct assignments that are valid. Two assignments are different if there is a matching between one man and one woman that is not common to both. In the next line, output the assignment that is lexicographically the smallest. You should print the names of each pair one after another with the man’s name preceding that of his matched woman. The sample clarifies what lexicographically smallest means.

If the case is such that it’s not possible to satisfy all the men, then output “No Way” instead. 

Note that there are no trailing/leading spaces in the input and output. 

Look at the samples for clarifications and detailed analysis.

Sample Input                             Output for Sample Input

	3

3

bill john adrian

seher sabah marsha

john: sabah

adrian: seher

bill: marsha 

2

lou liu

zai kai

lou: kai zai

liu:

3

andy simon bob

donna steph mary

simon: donna steph mary

bob: donna mary steph

andy: steph mary donna
	Case 1:
1

adrian seher bill marsha john sabah

Case 2:
No Way

Case 3:
6

andy donna bob mary simon steph




Problem setter: Sohel Hafiz, Special Thanks: Shamim Hafiz, Rujia Liu, Md. Arifuzzaman Arif
Illustration

Case 1:

Each man likes exactly one woman and each woman is liked by exactly one man. So there is only one assignment possible.

Case 2:

liu doesn’t like anyone and so it’s impossible to satisfy all the men.

Case 3:

All the 3 men like every women and so any permutation is a valid assignment. Of all the 6 assignments “andy donna bob mary simon steph” is the lexicographically smallest string. Note that “andy donna bob mary simon steph” and 

“bob mary andy donna simon steph” are same assignment. The former gets printed since it’s lexicographically smaller.



	C
	Tariff Plan

Input: Standard Input

Output: Standard Output
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	Ampang Communications & Mobile (ACM) provides telecom services for various types of users. Since the people of Ampang are quite talkative, they are always seeking for packages that are best suited for them. To have an edge over their competitors, ACM provides various packages. Two of the most popular packages are:

· Mile

· Juice

Mile charges every 30 seconds at a rate of 10 cents. That means if you talk for 29 seconds or less, you will be charged with 10 cents. If you talk for 30 to 59 seconds, you will be charged with 20 cents and so on.

Juice charges every 60 seconds at a rate of 15 cents. That means if you talk for 59 seconds or less, you will be charged with 15 cents. Similarly, if you talk for 60 seconds to 119 seconds, you will be charged with 30 cents and so on.


Given a list of call durations, can you determine the package that is cheaper?

Input
The first line of input is an integer T(T<50) that denotes the total number of test cases. Each case starts with a line containing an integer N(0<N<20). The next line gives a list of N call durations (In second). Each call duration is an integer in the range [1, 2000]. Consecutive integers are separated by a single space character.
Output 

For each case, output the case number first. Then output the name of the cheaper package followed by the corresponding cost in cents. If both package gives the same total cost, then output both the names (Mile preceding Juice) followed by the cost. Look at the output for sample input for details.
Sample Input                            Output for Sample Input

	3

2

61 10

3

40 40 40

2

60 65
	Case 1: Mile 40

Case 2: Juice 45

Case 3: Mile Juice 60




Problem setter: Sohel Hafiz, Special Thanks: Shamim Hafiz, Rujia Liu
Illustration: Case 1: Mile(30+10=40) & Juice(30+15=45). Case 2: Mile(20+20+20=60) & Juice(15+15+15=45). Case 3: Mile(30+30=60) & Juice(30+30=60).

	D
	Irreducible Fractions
Input: Standard Input

Output: Standard Output
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A fraction is irreducible if its numerator and denominator don’t have any common factor greater than 1. For example 
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 are all irreducible fractions. But there are some fractions like 
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, which is irreducible for any integer value of n. It is not quite straightforward to identify such fractions.

Now consider the fraction with general form, 
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, where a, b, x, y are always integers satisfying 0 ( x, y ( 107 and (0 ( a, b ( 32000, (a+b) > 0) . If values of a and b are given then we will be able to find some pair of values (x,y) such that for any integer value of n, fraction 
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 is irreducible. One possible way of finding some of such pairs (x,y) is by using the theorem “If there exist integers p and q such that rp+sq = 1 (r and s are also integers), then r and s are relatively prime.” So if (an+x) and (bn+y) are relative prime then we can write 

                   (an+x)p + (bn+y)q = 1

              =>n(ap+bq) + (px+qy) = 1 …(i)
The relation (i) above can hold for any value of n, if ap+bq=0 and px+qy=1. Given the value of a and b your job is to count how many different (x, y) pairs there are such that there exist integers p, q satisfying ap + bq = 0 and px + qy = 1.

Input
There can be up to 100000 lines of inputs. Each line contains two non-negative integers which denote the value of a and b (0 ( a, b ( 32000, (a+b) > 0) respectively.

Input is terminated by a line containing two zeroes. These two zeroes need not be processed.

Output 

For each line of input except the last one, produce one line of output. This line contains an integer P. This P denotes the total number of different pair of integer values for x and y, which ensures that ap+bq = 0 and px+qy = 1, where (0 ( x, y ( 107).

Sample Input                              Output for Sample Input

	100 223

2300 1000

0 0


	89686

869565






Problem setter: Shahriar Manzoor, Special Thanks: Derek Kisman (Moderator), Rujia Liu
	E
	Gun Fight
Input: Standard Input

Output: Standard Output
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	The above diagram illustrates sample #1.

The imaginary line is represented by the red line passing through two watch towers shown in red. There are 5 gun towers in total. The two groups are represented by two colors blue and black of which blue group is smaller in size. The yellow arrows show the two fights where the black ones get defeated.


Here we are in a gun fight again. We have a battlefield similar to a 2-dimensional Cartesian plane. In some of the grid points there are some watch towers.  Some of the watch towers have gunmen inside them. Let us denote them as gun towers. The power of each gun tower is given as an integer number P. When a fight takes place between two gun towers, the tower with higher P wins (No result in case of equal P). 

Now, there are two opposing groups in the battle. The groups are separated by a boundary line. This boundary line is an imaginary infinite line drawn through two given free watch towers (watch towers without gunmen). The two groups stay in either side of the field. Interestingly, there are always an odd number of gun towers in the field at the start of a battle. This implies that the two groups will be of unequal size. The smaller group wants to adopt a strategy to ensure maximum possible success. A gun tower can fight with at most one of the opposing gun towers. Again, a gun tower can attack an enemy gun tower if the Euclidean distance between them is not greater than a particular distance R. Each gun tower of the smaller group is given the choice to select its opponent. 

What is the maximum number of fight the smaller group can win?

Input
There are at most 60 test cases in the input. Every test case starts with an integer N (5≤N≤300), the number of watch towers. Each of the next N lines contains 3 non-negative integers x, y and P. The first two integers (0 ≤ x,y ≤ 10000) denote co-ordinates of the tower. The final integer P (0 ≤ P ≤ 10000) denotes the power of the tower. Note that, a watch tower with P=0 means a free watch tower. The (i+1)th line corresponds to watch tower number i (1 ≤ i ≤ N). Two watch towers will never be placed in the same location. 

The next line contains three integers a, b (1 ≤ a,b ≤ N, a!=b) and R (1≤R≤10000), here a and b are the IDs of two free towers to draw the separation line through and meaning of R is given in the problem statement. There will be at least two free towers in the field. There will be no gun towers on the separation line.

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

Output
For each test case, print a line in this format, “Case X: Y”, where X is the case number and Y is the maximum possible number of fight the smaller group can win.

Sample Input                               Output for Sample Input

	7

2 3 3

3 1 2

3 2 0

4 4 4

7 4 0

6 2 1

7 3 6

3 5 50

7

2 3 1

3 1 4

3 2 0

4 4 2

5 3 0

6 2 5

7 3 6

3 5 50

0
	Case 1: 2

Case 2: 0




Problem setter: Mohammad Mahmudur Rahman , Special Thanks: Sohel Hafiz, Rujia Liu

	F
	Unlock the Lock
Input: Standard Inputr
Output: Standard Output
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Mr. Ferdaus has created a special type of 4-digit lock named “FeruLock” shown in the picture on the left. It always shows a 4-digit value and has a specific unlock code (An integer value). The lock is unlocked only when the unlock code is displayed. This unlock code can be made to appear quickly with the help of some of the special buttons available with that lock. Each button has a number associated with it. When any of these buttons is pressed, the number associated with that button is added with the displayed value and so a new number is displayed. The lock always uses least significant 4 digits after addition. After creating such a lock, he has found that, it is also very difficult for him to unlock the Ferulock.  As a very good friend of Ferdaus’, your task is to create a program that will help him to unlock the Ferulock by pressing these buttons minimum number of times. 

Input
There will be at most 100 test cases. For each test case, there will be 3 numbers: L, U and R where L (0000 ≤ L ≤ 9999) represents the current lock code, U (0000 ≤ U ≤ 9999) represents the unlock code and R (1 ≤ R ≤ 10) represents the number of available buttons. After that, there are R numbers (0≤ RVi ≤9999) in a line representing the value of buttons. The values of L, U, RVi will always be denoted by a four digit number (even if it is by padding with leading zeroes). Input will be terminated when L = U = R = 0.















Output 

For each test case, there will be one line of output which represents the serial of output followed by the minimum number of button press required to unlock the lock. If it is not possible to unlock the lock, then print a line “Permanently Locked” instead (without quotes).

Sample Input                               Output for Sample Input

	0000 9999 1

1000
0000 9999 1

0001

5234 1212 3

1023 0101 0001
0 0 0

	Case 1: Permanently Locked

Case 2: 9999

Case 3: 48




Problem setter: Syed Monowar Hossain, Special Thanks: Shahriar Manzoor, Sohel Hafiz
	G
	Ironman Race in Treeland
Input: Standard Input

Output: Standard Output
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In Treeland, towns are connected as a tree, by two-way roads. That means, between each pair of different towns u and v, there is exactly one way to travel from u to v (and vice versa), if you don't travel along a road twice.

The King of Treeland is a sports fan. He wants to hold an Ironman Race. The race track will be the unique simple path between two towns. During the race, civil vehicles cannot travel along roads which are part of the track. This definitely damages Treeland's economy. Precisely, every road is assigned to an estimate of damage value. The King does not want his Ironman Race to do too much damage, so the total damage value of the race should not exceed some predefined value, m. But recall that the King is a sports fan. In order to make the race as exciting as possible, the total length of the track should be maximized without exceeding the damage value.

	[image: image18.png]




	Figure: Figure A corresponds to first sample input and figure B corresponds to second sample input. The race track is marked with pink color. The track and place not included in the race track is colored black.


Write a program to compute the maximal total length of the track, under the condition that the total damage does not exceed m.

Input

The first line of input contains one integer T (1 ≤ T ≤ 10), the number of cases followed. Each case begins with two integers n and m (1 ≤ n ≤ 30000, 1 ≤ m ≤ 100000000), the number of towns and the maximal damage. In the next n-1 lines, each line describes a road by four integers a, b, D, L, that means town a and town b are connected by a road with damage D and length L  (1 ≤ a, b ≤ n, 1 ≤ D, L ≤ 1000). It is guaranteed that the towns will be connected as a tree and there will be no such input for which a race track cannot be formed.
Output

For each case, print the case number and the maximal length. Look at the output for sample input for details.
Sample Input                               Output for Sample Input

	2

4 2

1 2 1 1

1 3 1 2

1 4 2 3

4 3

1 2 1 1

1 3 1 2

1 4 2 3


	Case 1: 3

Case 2: 5






Problem setter: Rujia Liu, Special Thanks: Derek Kisman
	H
	Shooting the Monster
Input: Standard Input

Output: Standard Output
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In a Video game, you want to shoot a projectile towards a monster. The monster is a polygon in the right half (i.e. positive x) of the screen. He's too big to be able to move. Your projectile will also be a polygon which flies horizontally from the left half of the screen to the right boundary of the screen, at a constant speed v = 1. The projectile will not stop until its leftmost point hits the right boundary of the screen (i.e. it goes through the monster completely). See Fig 1. for an example screen. Note that even though the projectile goes through it, the monster never moves, and it will never change its shape.
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	Fig 1. In a video game, you shoot a projectile (green) towards a monster (red). The left picture corresponds to the initial situation (t=0), the right picture corresponding to the situation when t=3. The intersection area is in yellow.


	[image: image22.png]




	Fig 2. The change of intersection area




The video game is highly realistic, so the damage you do to the monster is exactly the integral of the intersection area of your projectile and the monster, over time. Formally, the damage D is computed as follows:
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Where area(t) is the intersection area at time t. In the right picture in Fig 1, you can see area(3) = 1, which is the area of the yellow triangle.

For the scenario in Fig 1, we can see how area(t) changes over time in Fig 2 (we can examine area(3) = 1). By the definition of integral, D is exactly the area below the curve, i.e. the blue area in Fig 2. 
Your task is to compute the damage, given the information of the projectile and the monster.

Input
The first line contains T(1 ≤ T ≤ 25), the number of test cases. Each test case contains the description of the monster, then the projectile, in the same format. 

Each polygon begins with a line containing an integer n (3 ≤ n ≤ 50), the number of vertices. Then n lines followed, the coordinates of the vertices, in counterclockwise order. The middle line of the screen is x = 0, the left and right boundaries are x = -500 and x = 500, respectively.

For the first polygon (monster), all x coordinates satisfy 0 < x < 500, while for the second polygon (projectile), all x coordinates satisfy -500 < x < 0. All y coordinates satisfy -500 < y < 500. All coordinates are integers.
Output
For each test case, print the case number and the damage to the monster, to six decimal places. Look at the output for sample input for details.
Sample Input                              Output for Sample Input

	3

4

1 -1

3 -1

3 1

1 1

4

-1 -1

-1 1

-3 1

-3 -1

4

1 -1

3 -1

3 1

1 1

3

-1 0

-3 1

-3 -1

3

3 0

1 1

1 -1

3

-1 0

-3 1

-3 -1
	Case 1: 8.000000

Case 2: 4.000000

Case 3: 2.666667






Problem setter: Rujia Liu, Special Thanks: Mahmudur Rahman
	I
	Addition-Subtraction Game
Input: Standard Input

Output: Standard Output
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You and your friend are playing a 2 player game. The game is played in a graph of V vertices. The vertices are numbered from 0 to V-1. The graph has some directed edges. But the graph does not contain any cycles or loops. The rule of the game is as follows.

1. Initially vertex i has a positive value valuei
2. Both players make their moves by turns. In his turn the player chooses a vertex with the following properties.

· The value of the vertex is strictly positive.

· The vertex has one or more outgoing edges.

If there is no such vertex the player loses and the game terminates.
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If the player can select a vertex the player will decrease the value of the selected vertex i by 1. Then from the set of vertices which have an incoming edge from vertex i, the player will select Ki (this value will be given as input) vertices and increase the value of those vertices by 1.  Among these selected Ki vertices there can be duplicated vertices. And if a vertex is selected n times its value will be increased by 1 every time. Or in another word its value will be increased by n. For example if the Ki=6 and the selected vertex set is {2,2,2,3,3,5} then value2 will be increased by 3, value3 will be increased by 2 and value5 will be increased by 1.

Now consider the graph on the right.
Let the values of K be {2,1,3,2}.

Now the value set {0,0,0,5} is a losing terminating position because the player cannot select any vertex which have outgoing edges and positive values.

For the value set {3,4,5,6} the current player can go to the following value states by 1 move.

· {2,5,6,6} – select the vertex 0, decrease its value by 1. And increase both of 1 and 2 by 1. Here K0=2.

· {2,6,5,6} – select the vertex 0, decrease its value by 1 and increase its adjacent 1 by 2. Here K0=2.
· {2,4,7,6} – select the vertex 0, decrease its value by 1 and increase its adjacent 2 by 2. Here K0=2.
· {3,3,5,7} – select the vertex 1, decrease its value by 1 and increase its adjacent 3 by 1. Here K1=1.

· {3,7,4,6} – select the vertex 2, decrease its value by 1 and increase its adjacent 1 by 3. Here K2=3.
· {3,5,4,8} – select the vertex 2, decrease its value by 1 and increase its adjacent 1 by 1 and 3 by 2. Here K2=3.
· {3,6,4,7} – select the vertex 2, decrease its value by 1 and increase its adjacent 1 by 2 and 3 by 1. Here K2=3.

· {3,4,4,9} – select the vertex 2, decrease its value by 1 and increase its adjacent 3 by 3. Here K2=3.
Now given the graph and initial values of each of the vertices your task is to determine if the first player wins or loses given that both players play perfectly.
Input
Input contains multiple number of test cases. First line contains T(1 ≤ T ≤ 20) the number of test cases. Each test case starts with a line V(2 ≤ V ≤ 100) and E(2 ≤ E ≤ 1500). V is the number of vertices and E is the number of edges. Each of the next E lines contains 2 integers FROM(0 ≤ FROM < V) and TO(0 ≤ TO < V) denoting that there is a directed edge from FROM to TO. FROM and TO will not be equal. Also each vertex will have at most 15 outgoing edges.  Next line contains V integers K0, K1,… KV-1. Each of the value of K is between 1 and 100 inclusive. Next line contains R(1 ≤ R ≤ 100) the number of rounds. There will be R round of game with this graph. Each of the next R lines contains the description of each round. Each round consists of V integers Value0 Value1 …ValueV-1 denoting the initial value of each vertex. Each of these Valuei will be between 1 and 100 inclusive.

Output
For each test case output consist of R+1 lines. First line is “Game#i:” where i is the game number. Game number starts from 1. Each of the next R lines contains “Round#j: RESULT”  where j is the number of round. RESULT is either WINNING when the initial values of this round is a winning position for the first player or LOSING when the initial values of this round is a losing position for the first player. We will assume that both players play perfectly. Print a blank line after the output of each test case. See the output for sample input for more clarification. 
Sample Input                               Output for Sample Input

	2

3 3

1 0

2 0 

1 2

0 2 2

5

3 0 0

4 1 0

5 0 1

1 1 1

2 2 2

4 3

0 1

1 2

2 3

3 2 1 0

5

0 0 0 0

0 0 0 1

0 0 1 0

0 1 0 0

1 0 0 0


	Game#1:

Round#1: LOSING

Round#2: WINNING

Round#3: WINNING

Round#4: WINNING

Round#5: LOSING

Game#2:

Round#1: LOSING

Round#2: LOSING

Round#3: WINNING

Round#4: WINNING

Round#5: LOSING






Problem setter: Abdullah al Mahmud, Special Thanks: Rujia Liu
	J
	The Great game
Input: Standard Input

Output: Standard Output
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Tic-Tac-Toe, Awari, Gomoku, Connect Four, Checkers... the list of games that computers have solved perfectly is ever-increasing.  And yet, the most popular game of all remains shrouded in mystery.  From the vast libraries of openings to the crucial final moves, nobody has come close to encoding the complex strategy required to master this ever-changing game.
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I refer, of course, to Rock, Paper, Scissors - the game that has been responsible for millions of critical decisions over the course of humankind's existence!  From the aggressive yet vulnerable "Avalanche" (three Rocks in a row) to the cautious but flexible "Crescendo" (Paper, Scissors, Rock), the sheer variety of viable strategies in Rock, Paper, Scissors is truly breathtaking.

Asking you to SOLVE the generalized form of this hallowed game would, of course, be ridiculous; thousands have been driven mad in the attempt.  Nay, such is not your task.  You must merely figure out how to defeat a single known opponent in fair Rock-to-Paper-to-Scissors combat.

The tournament you will compete in is similar to a Tennis match.  It is divided into sets, which are themselves divided into G individual games.  Each game consists of one throw of Rock, Paper, Scissors.  You and your opponent simultaneously pick one of Rock, Paper, or Scissors.  Rock beats Scissors, Scissors beats Paper, and Paper beats Rock.  The winner gains one point; if you both pick the same thing, nobody gains a point.  Whoever has more points after the G games wins the set.  (Sets may also end in draws.)  You will lose the tournament if, at any time, your opponent has won L more sets than you. Similarly, you will win if, at any time, you have won W more sets than your opponent.  L may be different from W; this is not necessarily a fair contest!

Your opponent's strategy is simple: for each of the G games in a set, he has a fixed probability of choosing Rock, Paper, or Scissors.  For instance, his strategy might be: for game 1, pick Rock 50% of the time and Paper 50% of the time; for game 2, always pick Scissors.  Figure out your odds of winning the tournament if you play as well as you possibly can.

Input
Input will be at most 40 test cases.  Each case starts with a line containing three positive integers: G, W, and L satisfying 1 ≤ G ≤ 1000, 1 ≤ W, L ≤ 100.  The next G lines contain three integers between 0 and 100 inclusive, giving the percent probability of your opponent choosing Rock, Paper, or Scissors in that game of each set.  The three integers will always sum to 100.

Input is terminated by a line containing three zeros.

Output 

For each case, output your chance of best possible odds of winning the tournament, formatted as a percentage and rounded to three fractional digits.

Sample Input                               Output for Sample Input

	2 1 1

50 50 0

0 0 100

1 2 1

20 20 60

0 0 0


	100.000%

69.231%





Problem setter: Derek Kisman, Special Thanks: Rujia Liu
	K
	Triangle Hazard
Input: Standard Input

Output: Standard Output
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In the picture below you can see a triangle ABC. Point D, E and F divides the sides BC, CA and AB into m1:m2, m3:m4 and m5:m6 ratios respectively. A, D; B, E and C, F are connected. AD and BE intersects at P, BE and CF intersects at Q and CF and AD intersects at R.
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So now a new triangle PQR is formed. Given triangle ABC it is very easy to find triangle PQR, but given triangle PQR it is not straight forward to find ABC. Your task is now to do that.

Input
First line of the input file contains an integer N (0 < N < 25001) which denotes how many sets of inputs are there. Input for each set contains six floating-point number Px, Py, Qx, Qy, Rx, Ry. (0 ≤ Px, Py, Qx, Qy, Rx, Ry ≤ 10000) in one line and six positive integers m1, m2, m3, m4, m5, m6 (m1<m2, m3<m4 and m5<m6) in another line. These six numbers denote that the coordinate of points P, Q and R are (Px, Py), (Qx, Qy) and (Rx,Ry) respectively. P, Q and R will never be collinear and will be distinct and there will always be a triangle ABC for the given input triangle PQR. Also note that P, Q and R will be given in counter clockwise order in the input.

Output 

For each line of input produce one line of output. This line contains six floating-point numbers. These six integers denote the coordinates of A, B and C. That is the first two integers denote the coordinate of A, the third and fourth integers denote the coordinate of B and fifth and sixth integers denotes the coordinate of C. A, B and C will appear counter clockwise order. All the output numbers should have eight digits after the decimal point. Reason precision errors will be ignored. But you are advised to use double-precision floating-point numbers.
Sample Input

	3
4467.61586728 8492.59551366 7060.96479020 6775.46633005 6725.89311907 9028.87449315

11 56 38 97 49 60

5779.32806104 1918.19337634 7490.69623286 4845.34535926 6419.53729066 4864.56878239

18 80 56 87 58 59

8991.93033007 6724.32910758 7219.48100000 7527.95330769 8549.92222645 3068.19948096

13 86 11 44 20 35


Output for Sample Input

	9231.81800000 9623.96300000 3537.20000000 9108.65000000 7337.89000000 4913.10199999
7424.76700001 9490.84399999 4757.24799999 170.01100001 9262.77299999 4813.54299999
8242.99300000 529.39300000 9373.35300000 6551.39300000 6655.90700000 9417.10200000




Problem setter: Shahriar Manzoor, Special Thanks: Rujia Liu
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