Chapter 30 Graphs and Applications
1.
See §30.1.

2.
See §30.2.
3. 
A complete graph of n vertices has 10 edges. A tree always has 4 edges.

4. 
A complete graph of n vertices has n(n-1)/2 edges. A tree always has n-1 edges.

5.
See §30.3.

6.

 Edge array:

int[][] edges = {
  {0, 1}, {0, 2}, {0, 3}, {0, 4}, {0, 5},

  {1, 0}, {1, 2}, {1, 3}, {1, 4},

  {2, 0}, {2, 1}, {2, 3}, {2, 4},

  {3, 0}, {3, 1}, {3, 2}, {3, 4}, {3, 5},

  {4, 0}, {4, 1}, {4, 2}, {4, 3},

  {5, 0}, {5, 3}

}

List of edge objects:

java.util.ArrayList<Edge> list = new java.util.ArrayList<Edge>();

list.add(new Edge(0, 1));

list.add(new Edge(0, 2));

list.add(new Edge(0, 3));  

list.add(new Edge(0, 4));  

list.add(new Edge(0, 5));  

…

…

…

Adjacency matrix:

int[][] adjacencyMatrix = {

  {0, 1, 1, 1, 1, 1}, // node 0
  {1, 0, 1, 1, 1, 0}, // node 1
  {1, 1, 0, 1, 1, 0}, // node 2
  {1, 1, 1, 0, 1, 1}, // node 3
  {1, 1, 1, 1, 0, 0}, // node 4
  {1, 0, 0, 1, 0, 0}  // node 5
};

Adjacency list:

LinkedList list[] = new LinkedList();

list[0].add(1); list[0].add(2); list[0].add(3); list[0].add(4); list[0].add(5); 

list[1].add(0); list[1].add(2); list[1].add(3); list[1].add(4); 

list[2].add(0); list[2].add(1); list[2].add(3); list[2].add(4); 

list[3].add(0); list[3].add(1); list[3].add(2); list[3].add(4); list[3].add(5);

list[4].add(0); list[4].add(1); list[4].add(2); list[4].add(3); 

list[5].add(0); list[4].add(3); 

7.
Graph is an interface that defines the common features for graphs. AbstractGraph is an abstract class that partially implements Graph. UnweightedGraph is a concreate graph that represents unweighted graphs.

8. What is graph1.getIndex("Seattle")? 0
What is graph1.getDegree(5)? 5

What is graph1.getVertex(4)? Kansas City

9. No, because graph1 is not an instance of Displayable. 

10. No.

11. The getParent(int index) method.

12. See the text.

13. Omitted

14. Omitted

15. The return is an instance of AbstractGraph.Tree.

16. There is a possibility that a vertex may be pushed into the stack more than once. Can you give such an example?

17. Each circle corresponds to a vertex and the vertices are connected if the corresponding two circles overlap.

18. No.

19. This is done by performing a DFS. If the DFS tree contains the same number of vertices as the number of vertices, the graph is connected and all the circles are connected.

20. The return is an instance of AbstractGraph.Tree.

21. Omitted

22.  Omitted
23. Omitted

24. You may prove it using induction on the path length.
25. Omitted

26. Omitted

27.
getIndex("HTHTTTHHH".toCharArray()) returns 184.
getNode(46) returns HHHTHTTTH

28. It will not work, because node is changed in the getFlippedNode(node, k).

