IC312

Homework: Week 9 – Graphs
Due: Monday, 22 October
1.
Exercises from the text.

a. R-13.8

[image: image1.emf]

DFS: 1 2 3 4 6 5 7 8 


BFS: 1 2 3 4 6 5 7 8 

b. R-13.9

- The adjacency list structure is preferable since the adjacency matrix structure wastes a lot of space. The matrix structure allocates entries for 100,000,000 edges while the graph has only 20,000 edges.

- In general, an arugument can be made that both structures would work well.  Given the requirements, there is no clear winner. Note that the exact space usage of the two structures depends on the implementation details. The adjacency matrix structure is much better for operation areAdjacent, while the adjacency list structure is much better for operations insertVertex and removeVertex.

- The adjacency matrix structure is preferable because it supports operation areAdjacent in O(1) time, irrespectively of the number of vertices or edges.
c. R-13.32

The depth-first search tree of a complete graph is a path.

[image: image2.emf]
d. R-13.33

The breadth-first search tree of a complete graph is a star, that is, a rooted tree with all nodes being external.

[image: image3.emf]
2.  Use the undirected weighted graph shown below to answer parts a through g. 
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a.
Show the execution of Dijkstra’s shortest path algorithm on the given graph starting at vertex A.  Fill in the table as you go.

	Next
	Distance from Start Vertex
	Edge Connecting

	Vertex
	B
	C
	D
	E
	F
	G
	H
	Next Vertex

	A
	
	
	
	
	
	
	
	null  -  A

	B
	1
	
	
	
	
	
	3
	        A   -  B

	C
	X
	3
	
	
	
	6
	3
	        B   -  C

	H
	X
	X
	7
	
	
	6
	3
	        A   -  H

	G
	X
	X
	7
	
	
	6
	X
	        B   -  G

	D
	X
	X
	7
	
	7
	X
	X
	        C   -  D

	F
	X
	X
	X
	14
	7
	X
	X
	        G   -  F

	E
	X
	X
	X
	14
	X
	X
	X
	        D   -  E


b.
Draw the resulting shortest-path tree.
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c. What is the length of the shortest path from A to F? 7
d. What is the shortest path from A to F (list the vertices in order)? A B G F
e. What is the length of the shortest path from A to D? 7
f. What is the shortest path from A to D (list the vertices in order)? A B C D
g. By visual inspection, what is the shortest path from F to C?  F G C
Did Dijkstra’s algorithm, as we executed it above, find this path?  No
If not, why? Dijkstra’s algorithm is a single source shortest path algorithm, meaning that it will find the shortest path from a single starting vertex.  In this case, the starting vertex was A.  Therefore, the algorithm isn’t guaranteed to give you the shortest path starting from vertex F.
