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A: Binary is the Best!



We all know that computers think in binary--if only people could also! In fact, in Star Trek Next Generation, the Binars were an alien race that once took over the Enterprise by talking to each other in binary.  On Earth, the binary system of the I Ching, a text for divination, is based on the duality of yin and yang, reportedly invented by ancient King and philosopher named Fuxi.  Of course, other number bases are important too. Haven't we all counted in base 5 recently? So, we need a program that converts binary to other number bases (between 3 and 10). We will assume that all the binary numbers are unsigned. 

Input
The first line of input is an integer (1 <= T <= 30) indicating the number of test cases to follow. Each test case consists of an integer base (between 3 and 10), followed by a binary number between 1 and 31 digits long. 
Output
For each input test case, your program must output the converted number, printed in the specified base numbering system.

Sample Input
4
10 101011
8  101011
4  101011
7  1110001

Sample Output
43
53
223
221




B: Counting Vowels



Maria likes to read--novels, biographies, science books, history, and computer books. She's curious to know which letters appear most often in the books she reads. She has written a computer program that reads a sentence and produces a count of how many times each vowel appears in the sentence. Can you do this also?

Input
The first line of input is an integer (1 <= T <= 10) indicating the number of test cases to follow. Each test case consists of a single sentence containing between 1 and 100 characters. Both uppercase and lowercase letters may be used.
Output
For each input test case, your program must output the word "Case" followed by a space, followed by the test case number, followed by a colon and space, followed by a list of the vowels (a, e, i, o, u). Each vowel appears in lowercase followed by an equals sign, followed by an integer. The vowels are separated by a single space.
Sample Input
3
eeexxAa#%ubbExxxxi$$xxoxxUuui
Maria is the most skilled programmer At our school.
Her team has won several programming contests this year.
Sample Output
Case 1: a=2 e=4 i=2 o=1 u=4
Case 2: a=4 e=3 i=3 o=5 u=1
Case 3: a=5 e=6 i=2 o=3 u=0






C: Centers of Primes


A prime number is a positive nonzero integer ( 1,2,3,... ) that is evenly divisible only by 1 and itself. In this problem you are to write a program that will select an inner sequence of primes (called center numbers) from the list of prime numbers between (and including) 1 and N. Your program will read a number N, determine the list of prime numbers from 1 to N (inclusive), and print the C*2 prime numbers from the center of the list if there are an even number of prime numbers, or print (C*2)1 prime numbers from the center of the list if there are an odd number of prime numbers in the list.
Input
The first line will contain T, the number of test cases to follow. Each test case will be on a line by itself and will consist of two numbers. The first number ( 1  N  10000 ) is the largest number in the complete list of prime numbers from 1 to  N, inclusive. The second number ( 1  C  N ) defines the C*2 prime numbers to be printed from the center of the list if the length of the list is even; or the (C*2) 1 numbers to be printed from the center of the list if the length of the list is odd.

Output
For each test case, print the number N followed by a colon, followed by the list of center numbers for the input value N from the list of prime numbers as defined above. If the size of the center list exceeds the limits of the list of prime numbers between 1 and N, the list of prime numbers between 1 and N (inclusive) should be printed. Each number from the center of the list should be preceded by exactly one blank. The output for each test case should be followed by a blank line. Your output should follow the exact format shown in the sample output below.

Sample Input
4
21 2
18 2
18 18
100 7

Sample Output
21: 5 7 11

18: 3 5 7 11

18: 1 2 3 5 7 11 13 17

100: 13 17 19 23 29 31 37 41 43 47 53 59 61 67


D: Permutation Pairs


In the Middle Ages, the word permutation meant to exchange, or barter something. In Latin, permutare means to change completely. But in modern English, a permutation is a way of rearranging items in a set into some sequence or order. Peter is studying permutations and wants to test his understanding. He devises a problem that goes as follows: for all N permutations of the characters in a given string, and an integer k, (0    k  N) can you find the permutations at positions 1+k and Nk, if the permutations are sorted in lexicographical (alphabetical) order?
Input
[bookmark: __DdeLink__67_1333912030]Input begins with an integer T on its own line, stating the number of test cases( T  10 ). Each test case will consist of the value k, followed by a space, followed by a string A in all lowercase letters with no spaces. The string will contain between 1 and 8 characters, and no character will be repeated in the string.
Output
For each test case, print out the 1+kth permutation and the Nkth permutation, separated by a single space. Your output should follow the exact format shown in the sample output below.
Sample Input
3
2 abc
2 bca
3 kmlp

Sample Output
bac bca
bac bca
kmpl plkm






E: Composition

Functions are everywhere! We use them as shorthand for complicated expressions or algorithms, and we use them to provide readable divisions for our code. However, in this problem, we'll be looking at the functions you know and love from math. You will be given a set consisting of input and output pairs for the function, which will be a one-to-one function from the domain set {1, 2, …, n} to the range set{1, 2, …, n}. Being one-to-one means that every element in the domain is mapped to one and only one element in the range, and every element in the range is mapped to one and only one element in the domain. Your task is to find the smallest m such that for any element x in the domain set
We have that fm(x) = x. where fm(x) is the function composed m times. For example, if m = 3, we have
f3(x) = f(f(f(x))). 

Input
Input begins with the number of test cases T ( T  100 ). Each test case will begin with the
number of elements in the set N ( N 100 000 ) and will be followed by N lines where each 
[bookmark: __DdeLink__62_1254593545]line will have two numbers A and B ( 1  A, B  1000) which will be the input/output pair
( that is, f(A) = B )

Output
For each test case, print out the value of m. Your output should follow the exact format shown 
in the sample output below.
Sample Input
2
3
1 2 
2 1
3 3 
6
1 2 
2 3 
3 1
4 4 
5 6
6 5

Sample Output
2
6


F: Tadpole Catching


Ashley enjoys walking along the edge of the lake near her home. Ashley often sees tadpoles along the shore of the lake and today has decided that she wants to catch as many tadpoles as possible in one scoop. If Ashley has a net with diameter D and its center is located at coordinates X, Y, what is the maximum number of tadpoles Ashley can catch with her net? If a tadpole is positioned on the edge of the net, the tadpole will land inside the net.
Input
[bookmark: _GoBack1]Input begins with the number of test cases T ( T  12 ). Each test case will begin with N, the number of tadpoles in the lake ( N  50 ), followed by D, the diameter of the net ( D  20 ). The next N lines contain the X and Y coordinates of each tadpole, where (100  X, Y  100).

Output
For each test case, print out the maximum number of tadpoles Ashley can catch with her net. Your output should follow the exact format shown in the sample output below. 
Sample Input
1
6 20
1 0
-10 10
5 -5
-7 7
-7 -7
7 -10
Sample Output
4


G: Star Rectangles


Gregory loves both astronomy and geometry, so he has been plotting stars on a 2-dimensional map. He wants to make the largest rectangle he can from the stars on his map, using a star at each corner, but there are just too many stars for him to solve this task by hand! You have been referred to Gregory as a programming genius who can solve his problem. Gregory has M maps, each with N different stars at coordinates X and Y. His rectangles are always parallel to the x and y axes.
Input
Input begins with the number of maps M ( M  5 ). Each map will begin with N (1 the number of stars, on a line by itself. This is followed by N lines containing the X and Y integer coordinates of the stars, each separated by a space. X and Y will be in the range  (1000  X, Y  1000).

Output
For each map, print out the coordinates that comprise the four corners of the largest rectangle in sorted order (sort by X, then sort by Y). If more than one largest rectangle can be found, print the one occurring first in sorted order (sort by X, then sort by Y). Your output should follow the exact format shown in the sample output below. If a rectangle cannot be made, print “NONE” on the output line.
Sample Input
2
7
-5 5
5 5
-5 0
5 0
0 0
0 11
5 11
7
-5 5
5 5
-5 0
5 0
0 0
0 10
5 10
Sample Output
(0,0),(0,11),(5,0),(5,11)
(-5,0),(-5,5),(5,0),(5,5)


H: Chess Paladin
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Garry enjoys chess and has an idea for a new chess piece: the paladin! The paladin moves similarly to a knight, but can also move K spaces vertically or horizontally. (In chess, a knight moves in an L-shaped pattern, as shown in the diagram to the right. The knight, at square S, can move to any of the squares marked "1" in one move.)
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Garry is curious as to how quickly his new chess piece can move around the board, so he has given you the task of figuring out the minimum number of moves required for a paladin at point (A, B) to move to point (C, D) on an NxN chess board. In the diagram shown on the right, for K = 2, starting at square 1,1, the paladin can reach all the squares marked with a "1" on its first move, cells marked with "2"  on the second move, and so on. Unlike standard chess, he wants the board to be really large.
Input
[bookmark: __DdeLink__72_1333912030][bookmark: _GoBack6]Input begins with the number of test cases T (1  T  10). Each test case will contain the following values, each separated by a space: the size of the board N (1 < N  500), the value of K (0  K  N), the row and column coordinates A,B where the paladin is to start ( 1  A, B  N ), and the row and column coordinates C, D where the paladin is to finish ( 1  C, D  N ).
Output
For each test case, print out the minimum number of moves it takes the paladin to move from (A,B) to (C,D) on an NxN chess board. Your output should follow the exact format shown in the sample output below.
Sample Input
2
8 2 1 1 8 8
2 1 1 1 2 2

Sample Output
5
2




I: Bill and Ted's Shortest Adventure


Bill and Ted have a history presentation and need to do well or else they will fail the class and Ted will have to go to military school in Alaska. Luckily, they have a time-traveling phone booth that they will use to go and collect different famous people from different time periods in history to help with their presentation.
Traveling between times can take a while and Bill and Ted have asked for your help in figuring out the shortest way to go through time in order to bring back a particular famous person, so they can collect as many famous people as possible and prepare for their presentation. Bill and Ted are going to be borrowing F famous people, each at a certain year Y. Bill and Ted have a phone directory that lists N different years and the number of minutes it takes for them to travel from one year to the next. Bill and Ted can't bring you along, so they would like to know the minimum number of minutes they need to travel in order to get to the famous person at year Y in the shortest amount of time when they start time-traveling from the current year of 1989.

Input
[bookmark: __DdeLink__80_1333912030]Input begins with the number of famous people Bill and Ted are going to borrow F ( F  20 ). For each famous person there is a line containing N, the number of different years in the phone book ( 1  N  50 ). On each of the following N lines will be the year Y ( 0  Y  1989 ), followed by N integers, each equal to the number of minutes mi (0 mi600)required to travel from year Y to year i. The last line will contain T ( 0  T  1989 ), the year in which our famous person lives.

Output
For each famous person, print out the minimum number of minutes required for Bill and Ted to have the shortest possible trip from 1989 to the famous person's year. Your output should follow the exact format shown in the sample output below.
Sample Input
2
5
1989 0 4 19 7 9
1312 8 0 14 7 3
0 5 9 0 3 4
621 9 3 8 0 9
1812 3 6 7 3 0
0
1
1989 0
1989
Sample Output
14
0

