University of Washington, Tacoma

TCSS 342, Mathematical Principles of Computing I

Programming Competition I

Monday, Nov. 21, 2005

Instructor: Moshe Rosenfeld

Rules of “engagement”:

1. You’ll be given  problem descriptions and a sample solution.

2. Go to the lab and code your solutions. Your output must meet the specifications.

3. Grading: 10 points for completing the program and submitting on time. Your program must solve the problem correctly.

4. Bonus: first team to submit a correct answer gets an extra 10 points. Second team 5 points.

5. Each team should strive to solve as many problem as they can. MANAGE TEAM WORK EFFICIENTLY.

6. Partial credit for partial solutions will be given to program submitted by 12:45.

7. You may use all classes and programs you have written, seen in class or in the author’s collection of programs.

Problem Description:

Problem 1:  A palindrome is a string that reads the same backwards. For instance: 10101, ABBA, X are all palindromes.

Write a program that will accept an integer from the keyboard, convert it to bases: 2,3,4,5,6,7,8,9, 16 (hexadecimal).

For each conversion determine whether the result is a palindrome.

Sample output:
Input 5

Output:

5 = 101 base 2. Is a palindrome

5 =  12 base 3. Is not a palindrome.

5 11 base 4. Is a palindrome

5 = 1 base 5. Is a palindrome

5 = 5 base 6. Is a palindrome

5 = 5 base 7. Is a palindrome

5 = 5 base 8. Is a palindrome

5 = 5 base 9. Is a palindrome

5 = 5 base 16. Is a palindrome

Problem 2: Write a program that reads long integers from a large file. Your program should find the first occurrence of a repeated integer. Your output should report the size of the file, the repeated integers and their location number in the file.

Example:

Input: 44   16   98   21   79   61   11   16   74   21  26   45   14    37   31   55   46   42   38  31  

Output: 

The file has 20 integers. 

21 appears in locations 3 and 9.

Note: the file will contain many integers!

Problem 3: A magic square of size nxn is an arrangement of the integers 1,…,n2 in an nxn grid so that the sum of each row, each column and the two major diagonals are all the same. 

	2
	9
	4

	7
	5
	3

	6
	1
	8


Is an example of a 3x3 magic square.

John Doe left a partial 5x5 square. Some of the entries were erased and replaced by 0’s. He willed his fortune to the first person who can complete the partial square. John was a rascal. He left two partial squares, one that can be completed and a second that could not. 

Write a program that will read the data from a text file called  square.txt and decide which square can be completed and complete the square.

Input:

12
  0
  0
11
13

  9
21
  6
  0
  7

20
  8
19
  5
24

14
  0
  0
17
  0

15
  0
  0
  0
  0

12
  0
  0
11
13

  9
21
  6
  0
  7

25
  8
19
  5
24

14
  0
  0
17
  0

15
  0
  0
  0
  0

Output:

12
  0
  0
11
13

  9
21
  6
  0
  7

20
  8
19
  5
24

14
  0
  0
17
  0

15
  0
  0
  0
  0

This square cannot be completed to a magic square.

(Output the magic square if it can be completed).

