Name:________________

SSN:________________

Login: _______________

CS 140b - Winter 1999

Midterm

February 19, 1998

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. (13 pts) Write "True" or "False" for the following statements.  Do not simply write a T or F. 

a. Given an undirected graph and two vertices, A and B, one can perform Breadth First Search to determine if B is reachable by A.

b. Given an undirected graph and two vertices, A and B, one can perform Depth First Search to determine if B is reachable by A.

c. Given an undirected graph and two vertices, A and B, one can perform Kruskal's algorithm to determine if B is reachable by A.

d. Given an undirected graph and two vertices, A and B, one can perform Dijkstra's algorithm to determine if B is reachable by A.

e. Every graph has only one possible ordering for Breadth First Search.

f. Every graph has only one possible ordering for Depth First Search.

g. Every graph has only one possible Topographical ordering.

h. Every graph has only one possible result for the EST, EFT, LST, and LFT for each vertex.

i. Every graph has only one possible PFT.

j. Every graph has only one possible solution for Kruskal's algorithm.

k. Every graph has only one possible solution for Prim's algorithm.

l. Every graph has only one possible solution for Dijkstra's algorithm.

m. Every task network has a critical path.

2. (16 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 Digraph.

c. The minimum number of edges in a Digraph.

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

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

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

g. The maximum number of edges in a tree.

h. The minimum number of edges in a tree.

3. (12 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.

4.  (6 pts) Give the Big-Oh notation for the following recurrence relation:  T(N) = T(N/2) + N, T(1) = 1.

5. (6 pts) List an advantage of Dijkstra's algorithm over Bellman-Ford's algorithm.  List an advantage of Bellman-Ford's algorithm over Dijkstra's algorithm.
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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 Prim's algorithm starting with vertex A.  Show the order the edges will be added to the MST.

10. (8 pts) Show an example of a graph containing N vertices that would require the largest stack size when performing DFS.  Show an example of a graph containing N vertices that would require the smallest stack size when performing DFS.

11. (9 pts) Describe an efficient algorithm that would find the number of connected components and the vertices of each component of an undirected graph.  You should use previously the graph functions that have been covered in class where possible.
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