Fall 2005 COP 3530 Exam #2

Date: 10/27/05

Name: _______________________________________

1)  (6 pts) Consider using the integer multiplication algorithm shown in class to multiply 3486 x 9337. Instead of following out the recursion all the way, please assume that 93x34 = 3162, 86x37 = 3182 and 12x13 = 156. In order to get full credit for this question, you must identify the inputs for all three recursive calls that get generated, and how those outputs get combined to form the answer, and explicitly show the final answer. You should be able to show all of this work by only manually performing additions and subtractions. All the information about multiplications has already been given to you above. 

2) (6 pts) Answer the following questions about the "Finding a Closest Pair of Points" algorithm discussed in the text.

a) Before the original recursive call in the algorithm is made, how are all of the points stored in the array of points?

b) At the end of the algorithm, how are all of the points stored in the array of points?

c) Consider the following set of points stored in the array p:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	(2, 6)
	(3, 0)
	(3, 3)
	(4,11)
	(4, 8)
	(8, 3)
	(9, 6)
	(11, 4)
	(11, 7)
	(15, 3)


When the algorithm is run on this array of points, right after the final merge, some of the points are part of the "vertical strip" that then gets created. Which points are these?

3) (6 pts) Using Prim's algorithm starting at vertex A, determine a minimum spanning tree (and its weight) of the graph described by the "weighted" adjacency matrix below:

	
	A
	B
	C
	D
	E
	F
	G
	H

	A
	0
	5
	8
	2
	(
	(
	(
	(

	B
	5
	0
	4
	6
	5
	12
	(
	11

	C
	8
	4
	0
	8
	3
	10
	20
	5

	D
	2
	6
	8
	0
	9
	(
	(
	15

	E
	(
	5
	3
	9
	0
	3
	10
	4

	F
	(
	12
	10
	(
	3
	0
	5
	4

	G
	(
	(
	20
	(
	10
	5
	0
	7

	H
	(
	11
	5
	15
	4
	4
	7
	0


In your answer below, list the order in which each edge is considered, and whether or not it's added to the MST.  Always consider edges that have the same weight in "alphabetical order." Namely, consider edge BF before edge CD. Also, always name edges with the earlier letter first. Thus, don't name an edge FB or DC. List all the edges in the final MST as well as the sum of the weights of those edges. (Note: This adjacency matrix represents and undirected graph. Thus, the edge weight from a vertex X to a vertex Y is the same as the edge weight from vertex Y to vertex X.) Please use the chart below:

	Edge Considered
	Added? (Yes/No)
	Reason Not Added

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


(Note: You may not use all of the rows provided above.)

4) (6 pts) Determine the shortest distance from vertex A to vertex F in the graph described by the "weighted" adjacency matrix below:

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	A
	0
	7
	∞
	∞
	∞
	∞
	∞
	∞
	5
	3

	B
	∞
	0
	4
	7
	10
	∞
	∞
	∞
	∞
	∞

	C
	∞
	∞
	0
	2
	∞
	∞
	∞
	∞
	∞
	∞

	D
	∞
	∞
	∞
	0
	6
	8
	∞
	∞
	∞
	∞

	E
	∞
	∞
	∞
	∞
	0
	1
	∞
	∞
	∞
	∞

	F
	∞
	∞
	∞
	∞
	∞
	0
	∞
	∞
	∞
	∞

	G
	∞
	∞
	∞
	2
	3
	10
	0
	∞
	∞
	∞

	H
	∞
	∞
	∞
	∞
	∞
	∞
	1
	0
	∞
	∞

	I
	∞
	∞
	∞
	∞
	∞
	∞
	6
	4
	0
	∞

	J
	∞
	∞
	∞
	∞
	∞
	∞
	∞
	6
	1
	0


Please trace through the algorithm by filling out the following chart:

	Add to Set
	B
	C
	D
	E
	F
	G
	H
	I 
	J

	A
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


5) (6 pts) Determine the minimum number of rooms necessary to schedule all of the following events. Also, give a schedule that lists which events occur in which rooms. (Please number the rooms 1, 2, 3, etc.) Times are given as non-negative integers in between 1 and 300. (Note: You may not use all the rooms or slots provided below.)

	Event
	Start
	End

	A
	200
	275

	B
	101
	201

	C
	0
	100

	D
	50
	150

	E
	145
	210

	F
	150
	200

	G
	95
	165

	H
	210
	280

	I
	80
	149

	J
	160
	180


Room 1: ______ , _____ , _____ , _____ , ______ , _____ , _____ , _____

Room 2: ______ , _____ , _____ , _____ , ______ , _____ , _____ , _____

Room 3: ______ , _____ , _____ , _____ , ______ , _____ , _____ , _____

Room 4: ______ , _____ , _____ , _____ , ______ , _____ , _____ , _____

Room 5: ______ , _____ , _____ , _____ , ______ , _____ , _____ , _____

Room 6: ______ , _____ , _____ , _____ , ______ , _____ , _____ , _____

Room 7: ______ , _____ , _____ , _____ , ______ , _____ , _____ , _____

6) (6 pts) Determine the number of ways to make change for 14 cents using 2 cent, 3 cent, 4 cent and 7 cent coins. In order to get full credit, you must completely fill out the table below as was shown in class.

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


7) (6 pts) Given the following set of items, determine the subset of items with maximal value with a weight of 12 lbs. or less. Also, determine the value of that subset.

	Item
	Weight(lbs)
	Value($)

	A
	5
	11

	B
	4
	8

	C
	6
	14

	D
	3
	7

	E
	7
	15

	F
	2
	5


In order to get full credit, you must fill out the chart below as shown in class:

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	
	
	
	
	
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	


8) (6 pts) Calculate the minimum number of multiplications necessary to find the matrix product ABCDE. The dimensions of each of the matrices are listed below:

Matrix

Dimensions
A

2x4

B

4x1

C

1x7

D

7x2

E

2x4

A 2 dimensional grid partially filled out is provided below.

	
	A
	B
	C
	D
	E

	A
	x
	8
	22
	
	

	B
	x
	x
	28
	22
	

	C
	x
	x
	x
	14
	22

	D
	x
	x
	x
	x
	56

	E
	x
	x
	x
	x
	x


Please use this space below to make all the necessary calculations. This work will be graded so please indicate what you are calculating clearly. You will only get full credit if you show work and have the correct three values in the empty cells above.

9) (2 pts) After what former UCF president is Millican Hall named? ______________

Scratch Page - Please clearly mark any work on this page that you would like graded.

