COP 3503H Exam #2

10/5/2007

Name: ________________________________
1)(5 pts) Solve the following recurrence relations using the Master Theorem:

a) T(n) = 3T(n/3) + O(n)


_______________________


b) T(n) = 4T(n/2) + O(n)


_______________________


c) T(n) = 8T(n/4) + O(n1.5)


_______________________


d) T(n) = 7T(n/3) + O(n2)


_______________________


e) T(n) = T(n/2) + O(1)


_______________________

2) (5 pts) A Merge Sort can be written as a stable sort. In particular, during the Merge method, special care would have to be taken when dealing with comparisons between tied values. What would have to be done in these situations to ensure an implementation of Merge Sort that is stable?

3) (5 pts) Show the contents of running the Partition algorithm shown in class on the array below using the FIRST element as the partition element.

	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	value
	12
	3
	20
	19
	5
	17
	1
	18
	6
	11


	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	value
	
	
	
	
	
	
	
	
	
	


4) (5 pts) How many comparisons are necessary to sort an array of 7 values? Please answer with a single integer.

5) (8 pts) These are the tasks Sarah must complete today: (1) Washing her car, (2) Changing the oil on her car, (3) Mailing her job application, (4) Completing her job application, (5) Turning in her homework, (6) Printing out an e-ticket, (7) Going to a concert, (8) Getting logged onto the computer, (9) Getting an autograph from the lead singer of the band.
Here are the constraints between activities:

(1) must occur before (2)

(4) must occur before (3)

(8) must occur before (5)

(8) must occur before (6)

(6) must occur before (7)

(7) must occur before (9)

(2) must occur before (7)

(a) (2 pts) Draw a directed graph with the constraint information above.

(b) (6 pts) Perform a Topological Sort on the 9 items above starting your depth first search at item (1). If a whole DFS completes and not all items are sorted, continue in numerical order to look for the next node with which to start the DFS. Using these rules, there is only one correct answer.

____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____

6) (10 pts) Run Dijkstra's Algorithm to find the shortest distances in the graph H described below from vertex A to all other vertices.

H contains vertices A, B, C, D, E, F, and G.

H contains the following edges with the following weights:

AB 3

BC 13

CG 15

DF 6

FE 2
AC 15

BD 8

DC 4

DG 20
AG 40

CE 7

DE 10

EG 4
Fill in the chart below as shown in class to receive full credit:

	Add to Set
	A
	B
	C
	D
	E
	F
	G

	A
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Note: Each row stores the estimates at that point in the algorithm from A to each of the vertices in the graph.
7) (6 pts) Assuming that the edges in the graph above are undirectional edges, find a minimum spanning tree for the graph using Kruskal's Algorithm. State the order in which each edge is considered and whether or not it is added. If it isn't added, state which cycle would have been formed if it were added.
	Edge Considered
	Added? (If not, state the cycle formed)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


8) (5 pts) Show the result of running Radix Sort on the values below:

	Initial Values
	1s sort
	10s sort
	100s sort
	Final List

	8214
	
	
	
	

	3725
	
	
	
	

	3917
	
	
	
	

	4224
	
	
	
	

	6755
	
	
	
	

	8124
	
	
	
	

	4359
	
	
	
	

	1235
	
	
	
	


9) (1 pt) What initials are used to identify Breadth First Search? _____________

10) (50 points) TAKE-HOME DIJKSTRA'S QUESTION

Please put any extra work you would like graded below.
