Honors Computer Science II 
COP 3503H 

Final Exam

Fall 2008
Name: ___________________

December 8, 2008
Lecturer: Arup Guha

Grade : _____ / 125
1) (10 pts) Place the following 10 functions in increasing order by growth rate. (Note: Assume all logarithms have the base 2.)
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____  ,  ____  , ____  ,  ____  , ____  ,  ____  , ____  ,  ____  , ____  ,  ____  

2) (5 pts) What is the most likely theta run-time in terms of n, the input size, of an algorithm that has been measured with the following run-times:

	n (input size)
	T(n) (measured run-time in ms.)

	1000
	10

	2000
	15

	4000
	21

	8000
	29

	16000
	40


_________________
3) (6 pts) For any array A, define MaxAve(A) to be the maximum value of the average of the values A[0], A[1], A[2], … , A[k] for all values of k, with 0 ≤ k < n, where n is the length of the array A. For example, if A was of length 3 and contained 2, 12 and 4, then MaxAve(A) = 7 because the average of 2 and 12 is 7, which is larger than the average of 2, or the average of 2, 12 and 4 together. Determine the MaxAve(B), where B is the array shown below:

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

	B[index]
	2
	7
	5
	3
	8
	4
	8
	11
	5
	6
	4
	6
	8
	6


_______

4) (10 pts) Determine the value of the following sums. Place a box around your final answer.

a) (5 pts) 
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5) (5 pts) The heap A has n items in it while the heap B has n3 items in it. If both heaps are implemented efficiently, and it takes 5 milliseconds to remove the minimum value from heap A, how many milliseconds would you expect it to take to remove the minimum value from heap B?
________

6) (5 pts) What is the result of removing 5 from the AVL tree below?
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7) (7 pts) Consider implementing a hash table of size 13 that stores integers with the hash function f(x) = (4x + 5) mod 13 using the quadratic probing strategy. Place the following values in the hash table in the following order: 3, 6, 7, 19, and 32.
	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	value
	
	
	
	
	
	
	
	
	
	
	
	
	


8) (6 pts) Show the results of each iteration of a radix sort of the following numbers:
	Initial List
	First Pass
	Second Pass
	Third Pass
	Sorted List

	8137
	
	
	
	1895

	2165
	
	
	
	1974

	3327
	
	
	
	2165

	1974
	
	
	
	2281

	3665
	
	
	
	3327

	2281
	
	
	
	3665

	1895
	
	
	
	5194

	5194
	
	
	
	8137


9) (5 pts) What is the minimum number of comparisons necessary to sort 14 values, using a comparison sort? Utilize the following information in your solution: 14! ~ 8.72x1010, log28.72 ~ 3.12, and log210 ~ 3.32. You will only get full credit if you utilize the information given and arrive at the correct answer.
___________________

10) (5 pts)  In the iterative permutation algorithm shown in class, what permutation of the values 1, 2, 3, 4, 5, 6, 7, 8, 9 comes after the permutation 3, 7, 9, 2, 8, 6, 5, 4, 1? (Hint: Just determine the next permutation in lexicographical order.)
___  , ___ , ___ , ___  , ___ , ___ , ___  , ___ , ___

11) (10 pts) Perform a Topological sort on the items 1, 2, …, 10, going through the algorithm given the constraints below. Make sure to run the Depth First Search on item 1, then item 2, then item 3, etc. In each Depth First Search, if there is ever more than one possible node to visit, visit the node with the minimum value. Using these rules, there is exactly one correct answer. You will ONLY be graded upon your answer for this question. Constraints of the form (x,y) mean that item x must be completed BEFORE item y.
Here are the constraints: 
(1, 5), (3, 7), (3, 8), (6, 10), (7, 1), (7, 4), (7, 6), (8, 2), 




(8, 5), (9, 4), and (9, 6)

___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ 

12) (12 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 8

DE 10

EG 4
AC 15

BD 13

DF 6

FE 2
AG 40

CD 4

DG 20

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.
13) (10 pts) Determine a valid Huffman coding for a file with the following letter frequencies. Show all of your work.
	Letter
	Frequency

	A
	13

	B
	5

	C
	27

	D
	32

	E
	18

	F
	30

	G
	7

	H
	15


	Letter
	Huffman Code

	A
	

	B
	

	C
	

	D
	

	E
	

	F
	

	G
	

	H
	


14) (12 pts) Determine the length of the longest common subsequence and a common subsequence of that length of the two following strings: AGACTTAGATCA and TCGAGTGCCTACA. To get full credit, you must fill in the grid below:
	
	T
	C
	G
	A
	G
	T
	G
	C
	C
	T
	A
	C
	A

	A
	
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	
	

	A
	
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	
	

	T
	
	
	
	
	
	
	
	
	
	
	
	
	

	T
	
	
	
	
	
	
	
	
	
	
	
	
	

	A
	
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	
	

	A
	
	
	
	
	
	
	
	
	
	
	
	
	

	T
	
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	
	

	A
	
	
	
	
	
	
	
	
	
	
	
	
	


15) (15 pts) Determine the minimum number of multiplications to calculate the matrix product ABCDE, when A, B, C, D and E have the following dimensions:

A: 2x4, B: 4x5, C: 5x1, D: 1x4, E: 4x3

To get full credit, you must fill in the grid below as shown in class:

	
	A
	B
	C
	D
	E

	A
	0
	
	
	
	

	B
	X
	0
	
	
	

	C
	X
	X
	0
	
	

	D
	X
	X
	X
	0
	

	E
	X
	X
	X
	X
	0


Also, give the parenthesization of ABCDE that yields this minimum number of multiplications.
16) (2 pts) In what state did Alan Eustace, University of Central Florida graduate, Google VP and UCF programming team donor, attend college? ___________
Scratch Page – Please clearly label any work on this page you would like graded.
_1238980130.unknown

_1238980264.unknown

_1238980319.unknown

_1290231729.unknown

_1290231741.unknown

_1238980293.unknown

_1238980186.unknown

_1238980240.unknown

_1238980159.unknown

_1238980063.unknown

_1238980088.unknown

_1238980038.unknown

