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CSC311 Final Examination (Fall 2006)


CSUDH Computer Science Department

CSC311 Data Structures

(Fall 2006)

Final Examination

(5:30pm -- 7:30pm, December 14, 2006)

     Name:                                     ID:                              _

1. Please write your name and student ID on this cover page. 

2. This is an open-book test. References to text, course notes, and/or Internet are allowed, but copy from or discussion with other students is prohibited.
3. You can write your answer on the reverse side of papers. Please do not attach any additional sheets to this book.

	Question #
	Marks
	Score

	1
	15
	

	2
	10
	

	3
	20
	

	4
	20
	

	5
	20
	

	6
	15
	

	Total
	100
	


1. Stack, Queue, List, Vector, Sequence (15 points):

a. Describe in pseudo-code the Stack implementation using a Sequence (5 points). 

b. Describe in pseudo-code the Queue implementation using a Sequence (5 points)

c. Develop an algorithm that takes one parameter of Sequence and returns a sequence that reverses the input sequence, and analyze the time efficiency of your algorithm (5 points)

2. Priority Queue and Heaps (10 points)

a. Justify that the height of a heap is O(logn), where n is the number of elements in the heap (5 points).

b. Given a sequence of keys: 10, 20, 16, 26, 23, 12, 28, 14, 18, construct a heap by inserting the sequence in the given order, and show the result after removing the minimum (5 points).

3. Binary Search tree and AVL tree (20 points)

a. Justify that the height of an AVL tree storing n items is O(logn) (5 points)

b. Given a sequence of keys: 10, 28, 16, 26, 23, 14, 18, 12, 20, 8, construct an AVL tree by inserting the sequence in the given order (10 points)

c. Show the result by removing the node with the key 12 from the AVL tree you constructed in previous sub-question. (5 points)
4. Red-Black Tree and (2,4) Tree (20 points)

a. What are the properties of Red-Black Trees (5 points)

b. Use Big-O notation to represent the height of Red-Black trees, and justify your answer (5 points).

c. Consider the following sequence of keys: 5, 16, 22, 45, 2, 10, 18, 30, 50, 12, 1. Insert the items with this set of keys in the given order into an initially empty (2,4) tree, and then convert the (2,4) tree to a Red-Black tree (10 points)

5. Graph (20 points) Consider the simple graph G, given as following. 


a. What is the relationship between the number of edges (m) and the summation of degrees of all vertices
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? Verify your answer using the given graph. (3 points)

b. Find a spanning tree of G. (2 points)

c. Show the Adjacency Matrix Structure representation of G. (5 points)

d. Use the Breadth-First Search algorithm to traverse G and give the traversal sequence, starting from C. Assume you always choose the candidate with the smallest index among the candidates at each step, where the index of vertices is the same as that in your Adjacency Matrix Structure representation. (5 points)

e. Use the Depth-First Search algorithm to traverse G and give the traversal sequence, starting from D. Assume you always choose the candidate with the largest index among the candidates at each step. (5 points)

6. Weighted: Graph/Minimum Spanning Tree  (15 points)

Consider a weighted graph G, given as following.

 







a. Find a shortest path from A to G. (2 points)

b. Show that a sub-path of a shortest path is itself a shortest path.  (4 points)

c. What is the partition property of a weighted graph? (3 points)

d. Use the partition property to find a minimum spanning tree of G, starting from C. (6 points)
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