Problem A - Root

Given a polynomial of degree 5, find the real root of the polynomial. You can assume that there is exactly one real root for the input polynomial and that root must within the range (-10000, 10000).

Input

The input begins with an integer n which is the number of test cases. Each of the test cases consists of 6 numbers a0, a1, ..., a5. They are representing the polynomial:

a0 + a1 x + ... + a5 x5.

Output

Print out the real root for each case with 6 digits after the decimal point.

Sample input

3

1 1 2 2 1 1

-5 -8 -11 -4 -1 2

-11.426885 -24.311084 194.389114 -306.172298 186.751075 -188.305922

Sample output
-1.000000

2.500000

-0.169911

Problem B - Rectangles
Given a list of rectangles with integer coordinates, calculate the total area covered by these rectangles.

Input

Each test case begins with an integer n which is the number of rectangles of that case. Then next n lines each contains 4 integers x1, y1, x2, y2 which indicate the lower-left corner and the upper-right corner of each rectangle. The absolute value of all the coordinates are at most 15000. The input ends with an integer 0.

Output

Print out the total covered area for each case.

Sample input

1

0 0 2 2

4

0 0 2 2

2 2 4 4

2 0 4 2

0 2 2 4

4

0 0 2 2

1 1 3 3

1 0 3 2

0 1 2 3

2

0 0 15000 5000

5000 -5000 10000 10000
0
Sample output

4

16

9

125000000

Problem C – Crazy Sale
During the promotion period of a department store, customers could enjoy super discount on different goods, but it do not benefit the duplicated unit. Moreover, customers must tender the exact fare by cash. No change will be provided.

Suppose there are 5 types of coins or paper money in this country: 1-dollar, 5-dollar, 10-dollar, 25-dollar, and 50-dollar. You have carried not more than $5,000 and wish to purchase a set of items. As a miser, you don't want to pay more than its promotion price. In such case, you will decide to give up the items.

In order to buy as much as possible, you are going to write a program to find out the maximum number of items could be bought without pay more.

Input

The first line of the input is an integer n (1 ( n ( 100) which indicates the number of test cases. And then it will be followed by 3n numbers of lines. Each triple of lines is a set of test case. 

In the beginning line contains an integer m (1 ( m ( 10). It tells the number of distinct items. And then the second line contains m integers to represent the price of each item. The final line will contains 5 integers which are less then or equal to 20 to represent the number of 1-dollar, 5-dollar, 10-dollar, 25-dollar, 50-dollar in your packet respectively.

Output

For each test case, print a line with an integer to tell the maximum number of items could be bought.

Sample Input

4

7

1 3 5 7 9 11 13

1 1 1 1 1

4

4 7 8 15

3 1 1 1 1

10

101 123 789 111 10 23 569 451 789 999

5 20 20 20 20

4

4 22 34 102

0 0 0 0 20

Sample Output

6

3

7

0

Problem D - Switches
You are in a house where the light in each room is controlled by a switch that might be located in a different room. Initially, the light in the first room is on, and the lights in all the other rooms are off.

You are currently in the first room and your goal is to end up in the last room, with all the lights in the house off except the light in the last room. You can move directly from any room to any other room, and you can turn any of the switches that are located in your current room. However, you may never enter a dark room or turn off the light in your current room.

For example, if the light switch of room 0 is in room 1, the light switch of room 1 is in room 2 and the light switch of room 2 is in room 0 (the third sample data). You can switch on the light in room 2, move into room 2, switch on the light in room 1, move into room 1, switch off the light in room 0, move into room 2 and switch off the light in room 1. 3 moves are required to complete this task.

Input

Each case begins with a line contains an positive integer n which is the number of the rooms. The next line of that case contains n integers which describe the locations of the light switches. The kth integer is the location of the light switch for the kth room. All integers are 0-based indices. The last input begins with 0 which indicates the end of test data.

Output

Return the minimal number of moves required to complete your task, or -1 if it is impossible. Only moving from one room to another counts as a move (turning a switch is not counted).

Sample input

2

1 0

2

0 1

3

1 2 0

6

4 4 3 0 5 2

13

7 11 1 12 6 3 0 2 6 0 0 5 9

0

Sample output

1

-1

3

7 

15

Problem E – Binary String
A binary string is a string consists of 0 and 1 only. How many binary strings with length n and containing at least k contiguous 1's?

For example, all the binary strings with length 10 and containing at least 8 contiguous 1's are as follow:

0011111111

0111111110

1111111100

0111111111

1111111110

1011111111

1111111101

1111111111

So the number of binary string with length 10 and containing at least 8 contiguous 1's is 8.

Input

Each input contains a pair of integer n and k where 0 < n ( 30 and 0 ( k ( n. The input is terminated with a pair of negative integers.

Output

Output the number of binary strings with length n and containing at least k contiguous 1's

Sample input

10 8

2 2

5 3

30 10

-1 -1

Sample output

8

1

8

11517696

Problem F – Ignoring Digits
When representing a number in decimal format, we need the ten digits '0' to '9'. If we are only allowed to use a subset of the ten decimal digits, there is only a limited number of numbers we can represent. If, for example, we only can use the digits '1' and '2', the numbers 11 and 12 can be represented, but the number 13 can not. If we scan the multiples of 13: 13, 26, 39, 52, 65, 78, 91, 104, 117, 130, 143, 156, 169, 182, 195, 208, 221, etc., we see that 221 is the smallest multiple of 13 that can be represented using only the digits '1' and '2'.
In this problem you are asked to give the smallest multiple of a certain number that can be represented using a given subset of the decimal digits. This multiple can be the number itself, but it has to be greater than zero.
Input

The input consists of several cases, each on a line by itself. Each line has two numbers F and N. F is a number composed of the digits you are allowed to use in the representation. It has a minimum of 1 and a maximum of 10 unique digits in descending order. N is the number for which you are to find the multiple. It is greater than zero, but smaller than 100000. A line with two zeros ends the input and should not be processed.
Output
For every case in the input, one line containing the smallest multiple of N that can be represented using the digits in F. If such a multiple of N doesn't exist, print the word "impossible" (without the quotes). Never print leading zeros.
Sample input

1 11

21 12

21 13

9876543210 12345

43210 56789

97531 2

8 127

0 0

Sample Onput

11

12

221

12345

1022202

impossible

888888888888888888888888888888888888888888

