CSE 373 AUTUMN 2005 PRACTICE FINAL
110 minutes, no books/notes/calculators

	NAME:


	Problem
	Max Points
	Score

	1
	10
	

	2
	10
	

	3
	10
	

	4
	10
	

	5
	10
	

	6
	10
	

	7
	10
	

	8
	10
	

	9
	10
	

	10
	10
	

	TOTAL
	100
	


	READ AND SIGN THIS:

I certify that the answers on this exam are all my own work, and that I have not discussed the exam questions or answers with anyone in the class who has already taken the exam.  I also will not (directly or indirectly) discuss the exam questions or answers with anyone in the class who has not yet taken the exam.
________________________________________________________________


1.    (10 points)   Graph Traversals
List the vertices in the order that they are first visited in a Depth First Search.  Assume vertices adjacent from a given vertex are visited in alphabetical order, and the next unvisited vertex is likewise determined alphabetically.

[image: image1]
List the vertices in the order that they are first visited in a Breadth First Search.  Assume vertices adjacent from a given vertex are visited in alphabetical order, and the next unvisited vertex is likewise determined alphabetically.

[image: image2]
2.    (10 points)    Dijkstra’s Algorithm
Assume the source is A.  Label the vertices in the order that they enter the “cloud.”  For each vertex in the cloud, say what its parent in the search tree is.


[image: image3]
3.    (10 points)    MST
Using Prim’s Algorithm starting with A, list the vertices in the order they are added to the MST.


[image: image4]
Using Kruskal’s Algorithm, list the edges of the MST in the order that they are added.


[image: image5]
4.    (10 points)    Adj Lists and Adj Matrices and Edge Lists
Explain which is best for inserting vertices and inserting and removing edges.
Explain which is best for querying adjacencies.
Explain which is best for iterating through all incident edges.
5.    (10 points) Graph Algorithms
Describe an O(V+E) algorithm to determine if there is a path from every vertex to a given node.

(Hint: modify the graph)
6.    (10 points)    Design Choices
The Floyd-Warshall algorithm runs in O(V^3) time with what type of underlying graph representation?

Dijkstra’s algorithm runs in O((V+E) log V) time with what type of underlying graph representation?

When computing the transitive closure of a graph, for what E in terms of V is it better to use multiple calls of Dijkstra’s instead of Floyd-Warshall?

7.    (10 points)     Graph Algorithms
Draw a graph with a cycle and explain why topological sort fails on it.

8.    (10 points)     Ford-Fulkerson
Label each edge with the throughput corresponding to a max-flow solution.

There may be more than one correct answer.  You may draw multiple diagrams for scratch work, but you must mark clearly which one is your final answer.  
Then say what edges are in the min-cut.


[image: image6]
9.    (10 points)      Graph Adaptation
You have code for solving max-flow on a single-source single-sink graph.  However, your problem as multiple sources and multiple sinks.  Describe how to modify the graph so that you can use your max-flow code without changing the code.
10.    (10 points)      Disjoint Sets

Suppose a collection of disjoint sets is represented by an zero-based array of parents.  If an element has no parent, its value will be negative the size of the set.
The sets {0,1,4,6}, {2,3,5}, {7} are represented as 
-4   0    -3    2   0   3   1  -1
Draw the resulting array corresponding to union(3,4), assuming the smaller tree becomes a child of the root of the larger tree, and any nodes traversed to a root become a direct child of that root.
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