COP 3530  

Computer Science III

Exam #2

Lecturer: Arup Guha

April 1, 2003

(No joke, promise!)

Name: ________________
1) (5 pts) You win a shopping spree to Walmart. The rules of the spree are that you can only take 100 lbs. total of items. You may have any weight of any item up to the weight of that item that is available. What is the maximal value of your shopping spree given that Walmart has the following items with the following worth? (Please show your work.)

Item

Weight Available
Value/lb.

Watches
10


$120

CDs

35


$60

Cosmetics
30


$90

Candy

80


$5

Pots

30


$75

2) (10 pts) Trace multiplying the two decimal integers 87 and 39 using a slight adaptation of the recursive multiplication algorithm shown in the text. Here is the algorithm from the text:

Let I and J denote the n digit binary numbers being multiplied. Let Ih denote the left-half digits of I and  Il denote the right-half digits of I. Define  Jh and Jl similarly. Then we have

IxJ = (IhxJh)2n + [(Ih – Il)x(Jl – Jh) + (IhxJh) + (IlxJl)]2n/2 + (IlxJl)

3) (10 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

4x3

C

3x2

D

2x5

E

5x1

A 2 dimensional grid is provided below.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4) (10 pts) Sometimes lightning does strike twice. You have won yet another shopping spree at Walmart. This time however, you can not have any weight of any item in the store. Instead, each item has a weight and you can either take a whole item, or not take it at all. Once again, your weight limit for your shopping spree is 100 lbs. Given the list of items below, what is the maximal value of the shopping spree?

#
Item

Weight 
Total Value

1
Clock

40

$120

2
Lawn Mower
50

$145

3
Pottery

30

$80

4
Golf Clubs
20

$100

5
CD Player
10

$55

Note: Since each item's weight is a multiple of 10 lbs. for the purposes of the algorithm, trace through it by dividing each weight through by 10 and using an accordingly adjusted target. Fill in the matrix below, showing each update to the array B:

	Item
	B[0]
	B[1]
	B[2]
	B[3]
	B[4]
	B[5]
	B[6]
	B[7]
	B[8]
	B[9]
	B[10]

	1
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	


5) (5 pts) A directed graph G has four vertices, A, B, C, and D and the adjacency matrix below:

	
	A
	B
	C
	D

	A
	0
	7
	-1
	4

	B
	3
	0
	5
	Inf

	C
	Inf
	4
	0
	Inf

	D
	Inf
	1
	Inf
	0


(Note: Inf denotes that no edge connects the designated vertices.)

Show the updates to the shortest path estimates when allowing just vertex A as an intermediate vertex in Floyd-Warshall's algorithm. The non-trivial values have been left for you to fill in.

	
	A
	B
	C
	D

	A
	0
	7
	-1
	4

	B
	3
	0
	
	

	C
	Inf
	
	0
	

	D
	Inf
	
	
	0


6) (10 pts) Perform Bellman-Ford's algorithm on the graph G with the adjacency matrix below using vertex A as the source vertex. Please ONLY put the values in the chart below that are the lowest possible estimates after EACH edge has been relaxed in the iteration. (In particular, in some iterations, the distance estimates may be updated more than once. In these cases, only write down the final update of the iteration.)

	
	A
	B
	C
	D
	E
	F

	A
	0
	4
	12
	Inf
	Inf
	Inf

	B
	Inf
	0
	7
	6
	Inf
	Inf

	C
	Inf
	Inf
	0
	-2
	Inf
	Inf

	D
	Inf
	Inf
	Inf
	0
	-3
	Inf

	E
	Inf
	Inf
	Inf
	Inf
	0
	1

	F
	Inf
	Inf
	8
	Inf
	Inf
	0


	Iteration
	Dist[A]
	Dist[B]
	Dist[C]
	Dist[D]
	Dist[E]
	Dist[F]

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	


Scratch Page: Please label any work you would like graded clearly on this page.

