"A" Binary String
	Time limit 
	2 seconds

	Memory limit 
	256 megabytes


Peter had written a string of length n composed of 0-s and 1-s on a blackboard. After that he looked at all pairs of adjacent characters and found out that there are a pairs 00, b pairs 01, c pairs 10 and d pairs 11 (a + b + c + d = n - 1).
Bad boy Gregory has erased the string. After some sad thoughts Peter now wants to restore some string that has the same number for all types of adjacent pairs of characters. Help him!
	Input format 
	There are several tests in one input. The first line contains an integer t (1 ≤ t ≤ 10 000) — the number of tests.
Each test is described in one line that contains four integers: a, b, c and d (0 ≤ a, b, c, d ≤ 20) — the number of adjacent pairs 00, 01, 10 and 11, respectively.

It is guaranteed that a + b + c + d ≥ 1

	Output format 
	Output t lines. For each test output the string that satisfies the conditions, or impossible if there is no such string.

	Examples 
	Input data
5

0 0 1 0

1 0 0 1

1 1 1 1

2 1 1 2

1 2 3 4
Output data 

10
impossible
00110
0001110

11111001010


"B" Train in a Tunnel
	Time limit 
	2 seconds

	Memory limit 
	256 megabytes


Peter has decided to take a journey. He is traveling in a train right now. The train has n cars, the length of the i-th car is ai meters. Let us ignore distance between the cars.
Peter noticed that some cars have the light on, while some have the light off. The train is approaching a tunnel that has length of h meters. Peter doesn't want there was a moment when only cars with the light off were in the tunnel. Peter calls a moment dark if all cars that have some non-zero length part in a tunnel have the light off. To avoid dark moments, Peter wants to turn the light on in some cars.

Help Peter to turn the light on in the minimal number of cars, that there were no dark moment while the train passes the tunnel.
	Input format 
	Input contains several tests. The first line contains one integer t (1 ≤ t ≤ 100) — the number of tests. The tests follow.

Each test has the following structure. The first line of the test contains two integers: n andh (1 ≤ n ≤ 105, 1 ≤ h ≤ 109) — the number of cars and the length of the tunnel. The second line contains n integers ai (1 ≤ ai ≤ 109) — the lengths of the cars. The third line contains nintegers, the i-th of them is 1 if the i-th car initially has the light on, or 0 if it has the light off. Cars are described in order they would enter the tunnel.

The sum of values of n for all tests doesn't exceed 106.

	Output format


	
For each test case output one integer — the minimal number of cars that Peter must turn the light on so that there were no dark moment.

	Examples 
	Input data

2

7 10

5 3 4 5 9 9 9

1 0 0 0 1 0 0

5 2

1 2 3 1 1

1 1 0 1 1
Output data 

2

1


"C" Beautiful Partition
	Time limit 
	2 seconds

	Memory limit 
	256 megabytes


Today Peter learned about greatest common divisor of a set of integers. He liked the idea so much, that now he tries to find it in anything he sees.
So during the Computer Science lesson today after the teacher has written an array of integers at the blackboard, Peter has noticed that its elements can be divided into two parts M1 and M2 so that gcd(M1) and gcd(M2) are both quite big. Here gcd(M) is the greatest common divisor of all numbers in M.

Peter has decided to generalize the problem. For a given array he wants to find the way to divide its elements into two non-empty parts M1 and M2 so that min(gcd(M1), gcd(M2)) was maximal possible. Help him!
	Input format
	
Input contains several tests. The first line contains the number of tests t (1 ≤ t ≤ 1000).

Each test is given in two lines. The first line contains an integer n (2 ≤ n ≤ 5·104) — the size of the array. The second line contains n integers ai (1 ≤ ai ≤ 109) — the elements of the array.

The sum of values of n for all tests in one input doesn't exceed 5·104.

	Output format
	For each test print one integer on a line — the maximal possible value ofmin(gcd(M1), gcd(M2)).

	Examples
	Input data
3

5

3 2 4 6 9

3

3 5 14

4

6 4 6 6
Output data
2

1

4


"D" Problem Preparation
	Time limit
	2 seconds

	Memory limit
	256 megabytes


Andrew has come up with n programming problems, so he is planning to prepare them for the championship. For the i-th problem Andrew thinks that the total time needed to prepare it is ti. Andrew wants to invite his friends to help him with problem preparation.
He doesn't know how many friends would accept to help him, but he wants to divide the work fairly among them. So for the i-th problem he would like to set an integer number xi such that each friend would spend xi minutes preparing this problem. The problem would be completely prepared if the total time spent by his friends for the problem would be at least ti minutes.

Sometimes Andrew understands that he has incorrectly estimated the difficulty of the problem, so he increases or decreases the value of ti by 1. You must help Andrew to find out given the number of friends, how many minutes would each friend spend to prepare the problems for Andrew.

You are given the initial estimates ti for time needed to prepare the problems. You must process m queries. Each query is one of the following.

· 1 i — Andrew increases ti by 1;

· 2 i — Andrew decreases ti by 1;

· 3 k — Andrew wants to know how many minutes would each friend spend to prepare the problems if there would be k friends helping.
	Input format
	The first line of input contains two integers n and m (1 ≤ n, m ≤ 105) — the number of problems and the number of queries.

The second line contains n integers ti (1 ≤ ti ≤ 5·105) — the time needed to prepare the i-th problem in the initial Andrew's estimation.

The following m lines contain queries. Each query is described with two integers q v, as specified in the problem statement. The value q equal to 1 means that tv increases by 1, value of 2 means that tv decreases by 1. In this case 1 ≤ v ≤ n. If q is equal to 3 then you must find out how many minutes would each of v friends spend to help Andrew. In this case 1 ≤ v ≤ 5·105.

It is guaranteed that after any query all values of ti are between 1 and 5·105.



	Output format
	For each query output one integer: the total time that one friend would spend for problem preparation. 

	Examples 
	Input data
5 11

1 2 3 4 5

3 1

3 2

3 3

1 1

3 1

3 2

3 3

2 5

3 1

3 2

3 3
Output data
15

9

7

16

9

7

15

8

7


"E" Similar Subways
	Time limit
	3 seconds

	Memory limit
	256 megabytes


Basil often travels to international programming contests that take place in various cities. After coming to Byteland he noticed that he has seen a very similar subway map somewhere before. After a thought he understood that subway in Byteland is very much like subway in Bytowia. In both cities subway tunnels form a tree: each tunnel can be traveled in both directions and there is exactly one way to get from one station to another by subway tunnels.
In order to prove to his friend Peter that subway maps of both cities are actually very similar, Basil wants to find the connected set ai of k stations in Byteland, and corresponding connected set bi of k stations in Bytowia, so that for each i and j there is a tunnel between ai and aj in Byteland if and only if there is a tunnel between bi and bj in Bytowia. The set of stations is called connected if one can travel from each station of the set to any other station of the set using as intermediate stations only those from this set.

Help Basil to find similar connected sets with maximal number of stations.
	Input format
	
The first line of input contains integer n (1 ≤ n ≤ 50) — the number of stations in Byteland subway.
The following n - 1 lines describe tunnels, each tunnel is described with the pair of stations it connects ui, vi (1 ≤ ui, vi ≤ n). It is guaranteed that there is exactly one way to get from any station to any other.

The next line contains integer m (1 ≤ m ≤ 50) — the number of stations in Bytowia subway.

The following m - 1 lines describe tunnels in Bytowia in a similar way.



	Output format
	Output one integer k — the maximal possible size of similar connected sets of stations in Byteland and Bytowia. 

	Examples 
	Input data
3

1 2

2 3

3

1 3

3 2
Output data
3

	
	Input data
5

4 1

2 4

4 3

3 5

5

1 2

2 3

3 4

4 5
Output data
4


