Sorting and Analysis Exercises Answers
COM 1201 – Spring 2003 – Jeff Raab

Written exercises 1

1.
Perform exercise 1 on page 123 of the textbook.

a.
O(n5)

b.
O(n)

c.
O(n2)

d.
O(n2)

e.
O(2n)

f.
O(n5)

g.
O(mn4)

h.
O(m2n3)

	2.
Perform exercise 2 on page 124 of the textbook.


	N
	log3N
	N*log3N
	N3
	3N


	0
	0
	-
	0
	0
	1


	3
	3
	1
	3
	27
	27


	9
	9
	2
	18
	729
	19683


	27
	27
	3
	81
	19683
	76255975000


	81
	81
	4
	324
	531441
	4.434e1038



3.
Perform exercise 4 on page 124 of the textbook.

a.
N3 dominates N2:
N2 is O(N3)

b.
N3 dominates N2logN: 
N2logN is O(N3)

c.
log N dominates 1:
1 is O(log N)

d.
neither 1 nor 256 is dominant:
256 is (1)

e.
N dominates log N:
log N is O(N)

f.
2N dominates N5:
N5 is O(2N)
g.
2N*N3 and N4+N2 are in the same category:
2N*N3 and N4+N2 are O(N4)

h.
N! dominates 2N:
2N is O(N!)

i.
N2 dominates M:
M is O(N)
4.
Perform exercise 5 on page 124 of the textbook.

a.
O(w)

b.
O(w)

c.
O(1)

d.
O(w2)

e.
O(w)

f.
O(log w)

g.
O(1)

8.
Perform asymptotic analysis of the insertion sort algorithm as you implemented it in the InsertionSort class.  In your analysis, use the variable n to represent the number of objects to be sorted.

The running time is O(n2).
9.
Perform asymptotic analysis of the merge sort algorithm as you implemented it in the MergeSort class.  In your analysis, use the variable n to represent the number of objects to be sorted.

The running time is O(n log n).
10.
Run the SortAnalyzer by clicking the corresponding button in the application.  Analyze the sort algorithms for each of the three types of data ordering (random, sorted, and reversed) and take a screen snapshot of each resulting graph.

(snapshots omitted.)

11.
Using the screen snapshots you made for problem 10 as a guide, what data ordering is the worst case for the InsertionSort algorithm?

The worst case is when the data are in reverse order.
12.
Why does the SelectionSort algorithm have the same performance for all of the different data orderings?


The same number of steps are performed for any data ordering.
13.
Which sort algorithm has the best performance in its worst case of the 3 data orderings?


While Insertion-Sort performs better in two of the three given data orderings, its worst case performance is as bad as Selection-Sort.  Merge-Sort has the best performance in its worst case.
Extra credit

E1.
Write a class named MergeSort3 that implements the given ISort interface and performs the merge sort algorithm by splitting the data into 3 parts, instead of 2.  Test your class in the same way as the other sort algorithms.  Perform asymptotic analysis of the MergeSort3 algorithm as you implemented it.  In your analysis, use the variable n to represent the number of objects to be sorted.  Add code to the addSorts method of the SortFactory class that adds an object of type MergeSort3 to the SortAnalyzer taken as input to that method.  Comment out the appropriate lines so that the InsertionSort and SelectionSort algorithms are not added anymore.  Run the SortAnalyzer by clicking the corresponding button in the application.  Analyze the two merge sort algorithms for each of the three types of data ordering (random, sorted, and reversed) and take a screen snapshot of each resulting graph.  Which merge sort algorithm is better?


The running time is O(log3n).  The standard Merge-Sort is better, given how I’ve written the two algorithms.
