2012 Great Computer Challenge 
Scientific/Non-Business Programming 

Level IV

Solve as many problems as you can in the time allocated, in case of a tie the best overall solution will be used as a tie breaker. You should test your code and leave any instructions for the judges on your solution sheets.  The decision of the judges is final.
1. Even basketball players obey Newton.
The equations of motion are described as follows:


a)   sf   =   s0 + v0t + at2/2


b)   vf    =   v0 + at

Where s is position, v is velocity, and a = gravity (9.81 m/s2 ), f is final, and 0 is initial, and t – time in seconds.

The coach on a basketball team wants to know how high his players can jump, the physics teacher at the school says he can find that for him with a stop watch. When each player jumps the teacher notes how many seconds (to a hundredth of a second) it takes for the player to return to the ground. He then divides that number by 2 and uses the above equations as follows.  In equation b) he sets vf = 0 and solves for v0. He then sets s0 = 0 and plugs in v0 and solves for the sf. Write a code that accepts a time T from the keyboard and displays the height of the jump (sf) to the screen in Meters.
2. Hoot Mon is that ye Sporran?
The age old tradition of generating tartans in Scotland has gone high tech. Much of the export material is now woven by machine. You are to write a code that accepts a string of color codes and displays to the screen what that pattern would look like. For example if you enter 2 colors from the keyboard (red (R) and brown (B)) the string would be RB. The results would be displayed in a five by five grid as shown below:



R B R B R



B R B R B



R B R B R



B R B R B

Another sample using blue (b), Yellow (Y) and white (W) might accept the follow string

YbYYbWb



Y b Y Y b



b Y Y b W



Y Y b W b



Y b W b Y



b W b Y b
3. Pardon me, may I have that seat?
Imagine you and a number of passengers have been captured by the evil pirate Red Dog Roosevelt. He arranges a large circle of chairs all facing inwards. Everyone is to be sat in a chair. He will then proceed beginning the the northern most chair, and in a clockwise fashion, SHOOTING every other person until there is only one left. Luckily you paid attention in C++ class and were able to write a completely tested and validated code that accepts N the number of prisoners from the keyboard and displays x, the magic seat that you need to sit in so that you can survive. The only thing that is guaranteed is that chair number 1 is skipped on the very first circuit.


Sample:   if N = 5 then the chairs would be 1, 2, 3, 4, 5 but after the first time around


the prisoners in chairs 2 and 4 are dead leaving only 1 3 5, but since 5 was skipped poor


number 1 is next to go, 3 is skipped and finally 5 is the last to go. Seat 3 is where you 


should have been.
4. Goldbach’s Conjecture
A prime number is a positive integer having exactly two divisors among the positive integers (namely, itself and one). The first several primes are 2, 3, 5, 7, 11, and 13. 
(Note that 1 is not prime, as it has only one divisor (namely itself) among the positive
Integers.)
In a letter to Euler in 1742, Christian Goldbach conjectured that every even integer greater than two is the sum of two prime numbers. Euler agreed that the conjecture was probably true, but, despite the efforts of a number of mathematicians over the past two hundred sixty years, no one has yet been able to prove or disprove it. Recently, with the help of electronic computers, it has been shown that the conjecture holds for numbers up to 4 × 1014.
Develop a program that, given as input a list of even integers greater than two (but no greater than one thousand), produces as output, for each number in the list, every pair of prime numbers that sum to it.


Input:


The first line of input contains a positive integer n indicating how many numbers are 


to be processed. On each of the next n lines is an even integer greater than two (but 


no greater than 1000).


Output:


For each of the n numbers given as input, that number should be displayed on one 


line. On the following lines, every distinct pair of primes summing to it should be 


displayed, one pair per line, with the smaller of the two primes in each pair listed first. 


The pairs should be listed in increasing order with respect to the smaller prime in 


each one. Following that should be a blank line.


Sample input from keyboard


4 48 38 12 100


Corresponding output


48 5 43 7 41 11 37 17 31 19 29


38 7 31 19 19


12 5 7


100 3 97 11 89 17 83 29 71 41 59
5. May I recommend the Fibonacci tonight? It's delicious!
A fibonacci sequence is an (infinite) sequence of numbers such that, beginning with the 
third element, each is the sum of the previous two. Hence, all the elements in a fibonacci sequence are determined by the first two. The fibonacci sequence most often cited is the one whose first two elements are both one. Its initial segment of length eleven (i.e., the sequence comprised of its first eleven elements) is as follows:
1 1 2 3 5 8 13 21 34 55 89
Develop a program that, given as input two integers i and j and a positive integer k, generates as output the initial segment of length k of the fibonacci sequence whose first two elements are i and j, respectively.

Input:

The first line will contain a positive integer m indicating how many instances of the problem

are to be solved. On each of the subsequent m lines, a single instance will be described by

means of three numbers: i, j, and k as described above.

Output:

For each instance of the problem given as input (as described by i, j, and k), print the first k

elements of the fibonacci sequence whose first two elements are i and j, respectively.

Sample input

3

5 2 10

-3 4 14

0 -1 8

Corresponding output

5 2 7 9 16 25 41 66 107 173

-3 4 1 5 6 11 17 28 45 73 118 191 309 500

0 -1 -1 -2 -3 -5 -8 -13
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