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1. Magic Square
A magic square of order N is an N x N matrix of integers, where N is odd and greater than 1, such that the sum of the values in each row, column, and major diagonal are all equal.  For example, consider the 3 x 3 matrix

	9
	2
	7

	4
	6
	8

	5
	10
	3


Each row, column and major diagonal sums to 18.

Magic squares may be produced by the following algorithm.  This algorithm defines the order in which to fill the cells of the square with a sequence of numbers K, K+1, K+2, ..., K+N2-1.

Place the first number K in the middle of the top row. (You are now in row R, column C.)

Move up one row.  If this takes you out of the matrix, move to the bottom row. You are still in column C, but you are now in some new row R2.

Move to the right one column.  If this takes you out of the matrix, move to the left-most column.  You are still in row R2, but you are now in a new column C2. 

If this position is occupied by a number you have previously placed, go back to row R, column C.  Then stay in the same column and move down one row.  If this takes you out of the matrix, stay in the same column and go to the top row.

Place the next number in the cell you arrived in by following steps 2-4.

If you have filled the square, you are done. Otherwise, call your current row R and your current column C and go to step 2.

For this problem you will read two integers on one line.  The first will tell you the number of rows in the magic square.  The second will be the number with which to start in step 1.  Your output will be a magic square produced by the algorithm above.

Example:

 
Input:
5 1

     Output:
17 24  1  8 15

23  5  7 14 16

 4  6 13 20 22

10 12 19 21  3

11 18 25  2  9
2. Grade book

Professor Moriarity keeps a gradebook of the raw scores his students received on the three tests they took during the semester.  He bases his final grades on a weighted average of curved scores.  First the tests are curved according to the following rules:

1. For test 1, everyone’s score is increased by 10 points.  For example, a raw score of 75 is curved to 85.

2. For test 2, everyone’s score is increased by 15%.  For example, a raw score of 75 is curved to 86.25.

3. For test 3, first the difference between the raw score and 100 is calculated, and then 25% of that difference is added to the raw score.  For example, a raw score of 75 is cured to 81.25.

Then they are averaged according to the rule:

4. Test 1 counts 20% of the total; test 2 counts 35%; and test 3 counts 45%.

You are to write a program to help his grader, Sherlock, transform the raw scores into cooked scores and a final total.  The input to this program will be one line of the three raw scores for one student.  The output will be the three cooked scores and their weighted average.

Example 1:


Input:
40
90
60

Output:
50
103.5
70
77.725

Example 2:

Input:


90
60
40

Output:

100
69
55
68.9

Example 3:

Input:
60
40
90



Output:



70
46
92.5
71.725

3. 009 and the swimming pool of doom

Super Spy 009 has found himself trapped by the evil agents of doom, his only choice is to cross a pool filled with deadly sulfamulfadominardic acid!!! Oh no!!   Luckily the pool which is 10 x 10 has small 1 sq foot stepping stones placed in specific locations within the pool. Problem is 009 has injured his ankle and can only jump 5 feet at a time. The stones have integer locations. Your problem is to accept from the user the number of stepping stones S then allow the user to place the stones in the pool then you are to determine if there exists a path from y=0 to y=10 that does not require him to jump more than 6 feet. If it does you are to list the coordinates of the stones in order they are to be jumps. 009 can start at any value of x at y=0 and exit at any value of x at y =10.

4. Monty Hall Problem.

Suppose you’re on a game show, and you’re given the choice of three doors. Behind one door is a car, behind the others, a goat and a jar of pickles. You pick a door, say #1, and the host, who knows what’s behind the doors, opens another door, say #3, which has a goat. He says to you, "Do you want to pick door #2?" Is it to your advantage to switch your choice of doors?

You are to right a simulation of this game show, allow the user to enter a value n and then counting from I =1 to n play the game choosing to switch your door i*1000  times and then play the game keeping your door i*1000 times. After each value of I print the results to a table showing the percent of the games you win a goat, a jar of pickles and a car. 
For ex: 

Please input n;

4

Results

Number of games
Keep Door Results



Swap Door Results

1000

33% goat 33% pickles  33% car 


etc…

2000

33% goat…

3000

33% goat

4000

33% goat

5. Nested Palindromes. 

A palindrome is a string that reads the same forwards and backwards such as the words BOOM, MADAM and RACECAR or the numerical versions 77677 or 195591. What if palindromes are found INSIDE a palindrome that are not part of the original solution? 
For example a string 14415851441. A complete list of Palindromes would be:
44

1441

Of course we find 585, 15851, 4158514, or 441585144 as Palindromes inside the original

But we ALSO find 44 and 1441!    

You are to write a software application that accepts any string and then lists all palindromes found inside it, input should all strings that are not palindromes to begin with such as the word SMALL   contains the palindrome substring LL and the string 1418776886 contains: 141, 77, 88,  and 6886
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