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CS 140b - Winter 1999

Final

March 24, 1999

Be sure to read each problem carefully and follow the directions.  Points may be taken off if you do not follow the directions.  Please feel free to ask if you have any questions.
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1. (14 pts) Assuming you have a graph with N vertices, give the following.  Each graph is undirected unless otherwise specified.  Assume no multiple edges.

a. The maximum number of edges in a graph.

b. The maximum number of edges in a tree.

c. The maximum number of edges in a Digraph.

d. The maximum number of edges in a complete graph.

e. The minimum number of edges in a Digraph.

f. The minimum number of edges in a complete graph.

g. The minimum number of edges in a connected graph.

2. (10 pts) Give the Big-Oh notation for the following:

a. Finding a vertex's adjacent vertices using a graph implemented with an adjacency matrix.

b. Finding a vertex's adjacent vertices using a graph implemented with adjacency lists.

c. Determining whether two vertices are adjacent using a graph implemented with an adjacency matrix.

d. Determining whether two vertices are adjacent using a graph implemented with adjacency lists.

e. Counting a graph's edges for a graph implemented with an adjacency matrix.

f. Counting a graph's edges for a graph implemented with adjacency lists.

g. Floyd-Warshall's algorithm.

h. Kruskal's algorithm.

i. Edmond-Karp's algorithm.

j. Knuth-Morris-Pratt (KMP) Matcher.

3. (4 pts) Draw a strongly connected graph with 4 vertices, using as few edges as possible.

4. (5 pts) Mark the descriptions of a graph G that are equivalent to saying that G must be a tree.

a. ______ G is acyclic and has N-1 edges.

b. ______ G is connected, but removing any edge leaves it unconnected.

c. ______ There is exactly one simple path from any vertex to any other vertex.

d. ______ G has no cycles.

e. ______ A minimum spanning tree can be found for G.

5. (6 pts) Give the Big-Oh notation for the following recurrence relation:  T(N) = T(N-1) +1, T(1) = 1.  State a basic function for a basic Abstract Data Type that has the given recurrence relation.
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6. (8 pts) Perform BFS on the above graph starting with vertex A.  Show the ordering and the distances.

7. (6 pts) Show a Topographical ordering for the above graph.

8. (8 pts) State the PFT for the above graph.  List the critical tasks.
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9. (8 pts) Show the minimum spanning tree resulting from performing Kruskal's algorithm.  Show the order the edges will be added to the MST.

10. (8 pts) Show the minimum spanning tree resulting from performing Prim's algorithm starting with vertex K.  Show the order the edges will be added to the MST

11. (8 pts) Use Quick Sort to sort the following numbers.  Show each pass.  Use the median of 3 partitioning. 

12, 3, 19, 6, 4, 8, 1, 20, 5

12. (6 pts) Describe a simple method for detecting a cycle in an undirected graph (do not assume either implementation of a graph).

13. (9 pts) Given the following characters and frequencies, show the Huffman codes for each character.


A
10


B
5


C
13


D
9


E
20


F
16


G
3


H
6


I
18

14. (9 pts) Give the prefix function for the following pattern, P = bbabbacb

15. (8 pts) Explain what problem the Lempel-Ziv algorithm solves and the idea behind how it solves that problem.  If the set that is maintained becomes full, there are different possible techniques that can be used, explain a few of these.  Give some pros and cons to the algorithm in comparison to other algorithms that solve the same problem.

16. (6 pts) Show the shifts that would be tried given the following pattern and text if you were to use the Boyer-Moore method of string matching.


Pattern = dbbcabb


Text = e a b a f b b e a c b b f e a c a b b e c a f d b b c a b b

17. (9 pts) List and define three techniques used to solve algorithms.  Give an example of each.
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18. (10 pts) Given the above flow network, give the Max Flow.  Show the final flows on the graph for each edge.  What is the network flow and network capacity across the cut {s,A} and {B,C,D,t}

19. (8 pts) A Computer Science Weekend of Fun is offered at UCR.  There are many exciting Computer Science seminars to attend.  Unfortunately some of the seminars overlap in time.  You are so anxious to make sure that you can attend as many seminars as possible that you code the Activity Selection algorithm to help you choose.  Specify which seminars you would choose to attend.  You are a very polite student and would never dream of leaving a seminar early.  Have fun.

Beginning time
Ending time

Seminar on Unix


0

7

Seminar on Windows


4

11

Seminar on Java


1

3

Seminar on STL


4

9

Seminar on Databases


12

15

Seminar on Networks


7

9

Seminar on Mulitmedia

10

14

Seminar on Graph Applications
2

4

Seminar on Software Engineering
7

12

Seminar on System Administration
3

6
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