A. Tourist
The Facebook campus has N different attractions, numbered from 1 to N in decreasing order of popularity. The name of the ith attraction is Ai, a unique, non-empty string consisting of at most 20 characters. Each character is either a lowercase letter ("a".."z"), uppercase letter ("A".."Z"), or digit ("0".."9").
Alex enjoys visiting the campus repeatedly for tours (including the free food!). Each time he visits, he has time to see exactly K of the attractions. To decide which K he'll see, he sorts the N attractions in non-decreasing order of how many times he's already seen them before, breaking ties in decreasing order of popularity, and then chooses the first K attractions in the sorted list. In other words, he prioritizes seeing attractions which he's seen the fewest number of times previously, but also opts to see the most popular attractions out of the ones he's seen an equal number of times.
Alex has visited the Facebook campus V-1 separate times already, and is about to go for his Vth visit. Given that he's always followed the rules stated above, and that he'll continue to, he'd like to determine which Kattractions he'll see on his Vth visit. He'd like to list them in decreasing order of popularity (in other words, in the same relative order as they appear in the given list of all N attractions).
Input
Input begins with an integer T, the number of campuses. For each campus, there is first a line containing the space-separated integers N, K, and V. Then, N lines follow. The ith of these lines contains the string Ai.
Output
For the ith campus, print a line containing "Case #i: " followed by K space-separated strings, the names of the attractions that Alex sees on his Vth visit, in decreasing order of popularity.
Constraints
1 ≤ T ≤ 6 (T = 6 is only in the sample test, in other tests T = 1)
1 ≤ K ≤ N ≤ 50 
1 ≤ V ≤ 1012 
Explanation of Sample
In the first case, Alex saw the LikeSign on his first visit and the Arcade on his second visit. On his third visit he sees the SweetStop as its the most popular of the attractions he hasn't yet seen.
In the third and fourth cases, Alex sees {LikeSign, Arcade, SweetStop} on his first visit, then {LikeSign, Arcade, SwagStore}, then {LikeSign, SweetStop, SwagStore}.
Sample input 
6
4 1 3
LikeSign
Arcade
SweetStop
SwagStore
4 4 100
FoxGazebo
MPK20Roof
WoodenSculpture
Biryani
4 3 1
LikeSign
Arcade
SweetStop
SwagStore
4 3 3
LikeSign
Arcade
SweetStop
SwagStore
4 3 10
LikeSign
Arcade
SweetStop
SwagStore
2 1 1000000000000
RainbowStairs
WallOfPhones

Sample output 
Case #1: SweetStop
Case #2: FoxGazebo MPK20Roof WoodenSculpture Biryani
Case #3: LikeSign Arcade SweetStop
Case #4: LikeSign SweetStop SwagStore
Case #5: LikeSign Arcade SwagStore
Case #6: WallOfPhones


























B. Interception
Consider an N-degree polynomial, expressed as follows:
PN * xN + PN-1 * xN-1 + ... + P1 * x1 + P0 * x0
You'd like to find all of the polynomial's x-intercepts — in other words, all distinct real values of x for which the expression evaluates to 0.
Unfortunately, the order of operations has been reversed: Addition (+) now has the highest precedence, followed by multiplication (*), followed by exponentiation (^). In other words, an expression like ab + c * d should be evaluated as a((b+c)*d). For our purposes, exponentiation is right-associative (in other words, abc = a(bc)), and 00 = 1. The unary negation operator still has the highest precedence, so the expression -2-3 * -1 + -2 evaluates to -2(-3 * (-1 + -2)) = -29 = -512.
Input
Input begins with an integer T, the number of polynomials. For each polynomial, there is first a line containing the integer N, the degree of the polynomial. Then, N+1 lines follow. The ith of these lines contains the integer Pi-1.
Output
For the ith polynomial, print a line containing "Case #i: K", where K is the number of distinct real values of x for which the polynomial evaluates to 0. Then print K lines, each containing such a value of x, in increasing order.
Absolute and relative errors of up to 10-6 will be ignored in the x-intercepts you output. However, K must be exactly correct.
Constraints
1 ≤ T ≤ 2 (T = 2 is only in the sample test, in other tests T = 1)
0 ≤ N ≤ 50 
-50 ≤ Pi ≤ 50 
PN ≠ 0 
Explanation of Sample
In the first case, the polynomial is 1 * x1 + 1 * x0. With the order of operations reversed, this is evaluated as (1 * x)(((1 + 1) * x)0), which is equal to 0 only when x = 0.
In the second case, the polynomial does not evaluate to 0 for any real value x.
Sample input 
2
1
1
1
4
9
0
-6
2
-2
Sample output 
Case #1: 1
0.0
Case #2: 0






C. Ethan Searches for a String
Ethan's doing his very first programming assignment: implementing a contains() function. This function takes two strings, A and B, and returns true if A is a substring of B, and false otherwise.
Here's the algorithm that Ethan has come up with. Note that |A| denotes the length of A, and the individual characters of the strings are 1-indexed.
1. Set i and j to each be equal to 1.
2. If i > |A|, return true.
3. If j > |B|, return false.
4. If Ai = Bj, increment i and j by 1 each, and return to Step 2.
5. If i = 1, increment j by 1, and return to Step 2.
6. Set i to be equal to 1, and return to Step 2.
As the TA in charge of grading Ethan's assignment, this doesn't look quite right to you. To make sure Ethan doesn't get any more credit than he deserves, you'd like to find some inputs for which his algorithm returns false even though it should return true.
The professor teaching this class has provided you with a half-written list of test cases. In particular, it's a list of inputs for the A parameter, and you're free to come up with your own inputs for the B parameter. For each given string A, you want to find a string B that will cause Ethan's algorithm to return the wrong output (false instead of true), if possible. A will only contain uppercase alphabetic characters, and B must follow the same constraint. The test cases shouldn't be too large, so B must also contain at most 10,000 characters.
Input
Input begins with an integer T, the number of given strings. Then, T lines follow. Each line contains a single string, A.
Output
For the ith given string, print a line containing "Case #i: " followed by any valid string B that will cause Ethan's algorithm to return the wrong value, or "Impossible" if no such string exists.
Constraints
1 ≤ T ≤ 4 (T = 4 is only in the sample test, in other tests T = 1)
1 ≤ |A| ≤ 2,000 
Explanation of Sample
In the first case, i and j will have these values in order the first 10 times the algorithm is at Step 2:
i j
---
1 1
2 2
1 2
1 3
1 4
1 5
2 6
3 7
4 8
1 8
Please note that other outputs for example cases 1 and 3 would also be accepted.
Sample input 
4
ABACUS
FACEBOOK
XYZXZYX
FBFBF
Sample output 
Case #1: ASUCABABACUSA
Case #2: Impossible
Case #3: XZYXYZXYZXZYXYZXYZYX
Case #4: Impossible

