AP Computer Science Quiz: Sorting Solutions
Date: 12/18/2009

1) Show the result of running Bubble Sort on the following array after the end of each iteration.

	Original
	8
	6
	5
	2
	4
	7
	1
	3

	1st
	6
	5
	2
	4
	7
	1
	3
	8

	2nd
	5
	2
	4
	6
	1
	3
	7
	8

	3rd
	2
	4
	5
	1
	3
	6
	7
	8

	4th
	2
	4
	1
	3
	5
	6
	7
	8

	5th
	2
	1
	3
	4
	5
	6
	7
	8

	6th
	1
	2
	3
	4
	5
	6
	7
	8

	7th
	1
	2
	3
	4
	5
	6
	7
	8


Grading:1 pt for each line, 2 bonus points for getting everything correct
2) Show the result of running Insertion Sort on the following array after the end of each iteration.

	Original
	8
	2
	3
	1
	4
	7
	6
	5

	1st
	2
	8
	3
	1
	4
	7
	6
	5

	2nd
	2
	3
	8
	1
	4
	7
	6
	5

	3rd
	1
	2
	3
	8
	4
	7
	6
	5

	4th
	1
	2
	3
	4
	8
	7
	6
	5

	5th
	1
	2
	3
	4
	7
	8
	6
	5

	6th
	1
	2
	3
	4
	6
	7
	8
	5

	7th
	1
	2
	3
	4
	5
	6
	7
	8


Grading:1 pt for each line, 2 bonus points for getting everything correct

3) Show the result of running Selection Sort on the following array after the end of each iteration.

	Original
	8
	2
	3
	1
	4
	7
	6
	5

	1st
	5
	2
	3
	1
	4
	7
	6
	8

	2nd
	5
	2
	3
	1
	4
	6
	7
	8

	3rd
	5
	2
	3
	1
	4
	6
	7
	8

	4th
	4
	2
	3
	1
	5
	6
	7
	8

	5th
	1
	2
	3
	4
	5
	6
	7
	8

	6th
	1
	2
	3
	4
	5
	6
	7
	8

	7th
	1
	2
	3
	4
	5
	6
	7
	8


Grading:1 pt for each line, 2 bonus points for getting everything correct

4) If a Selection Sort of 20000 items takes 3 seconds on a given computer, how many seconds would we expect a Selection Sort of 100000 items to take?

Remember that all three of these sorts run proportional to n2 time, where n is the number of items being sorted. These means we can set up the following equation:

T(n) = cn2, and plug in n=20000

T(20000) = c200002 = 3sec, so c = 3/200002 (5 pts)
Now, solve for T(100000):

T(100000) = c1000002 = 3sec x (100000/20000)2 = 3 x 52  sec = 75 sec (5 pts)
