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Lab 16:  Implementing Digraphs, Two Ways

Digraphs (directed graphs) are typically represented in one of two ways:

· using a boolean adjacency matrix

· using an array of linked lists

In this lab we will create two new classes and begin implementing useful methods:  

· DigraphM implements digraphs using the adjacency matrix approach

· DigraphLL implements digraphs using the linked list approach

The time efficiency of a graph algorithm is often dependent upon the underlying data structures.  Having the digraphs implemented in two different ways will allow us to directly compare the resulting efficiencies for various graph algorithms.

1.  Start by adding a new class "DigraphM" to your algorithms package.  Give it two data fields, a boolean matrix "A" for storing information about the edges, and an int variable "numV" for the number of vertices in the graph.  Implement the following methods in DigraphM:

· a constructor, DigraphM(int n), which constructs an edgeless GraphM on n vertices
· a boolean method, isAdjacent(int i, int j), which tests whether or not there is an edge from i to j
· a method with void return type, insertEdge(int i, int j), which inserts an edge from vertex i to vertex j
· a method with void return type, deleteEdge(int i, int j), which deletes an edge from vertex i to vertex j

· a toString() method, which returns a String fit for printing the digraph information (reports the number of vertices and uses a list of ordered pairs for the edges)

2.  Insert the following test code and run the DigraphM class:

public static void main(String[] args) {

DigraphM D = new DigraphM(4);


// build the digraph on p.287 of our textbook


D.insertEdge(0,1);


D.insertEdge(1,3);


D.insertEdge(3,0);


D.insertEdge(3,2);


System.out.println("D = " + D);


D.deleteEdge(1,3); // delete an edge that's there


System.out.println("After deleting (1,3), D = " + D);


D.deleteEdge(1,0); // delete an edge that's not there


System.out.println("After deleting (1,0), D = " + D);


// test "isAdjacent" method


System.out.println("D.isAdjacent(3,0) = " + D.isAdjacent(3,0));


System.out.println("D.isAdjacent(2,1) = " + D.isAdjacent(2,1));


}

3.  Now add a new class "DigraphLL" to your algorithms package.  Give it two data fields, a matrix LL of linked lists for storing the adjacency lists, and an int variable "numV" for the number of vertices in the graph.  Note:  the syntax for declaring the array LL is as follows:


java.util.LinkedList[] LL;

4.  Copy all the methods from DigraphM.java and paste int DigraphLL.java.  Revise the code to match the new linked list implementation.  

5.  Note:  when you need to access each value in a linked list in turn, declare an iterator and use the "hasNext" and "next" methods.  For example, here is part of a possible implementation of the toString method:  

java.util.Iterator iterator = LL[i].iterator();

while(iterator.hasNext())

{


Integer j = (Integer)iterator.next();


buff.append("(" + i + "," + j + ") ");


}
Because the java.util.LinkedList is a general purpose data structure, we have to reassure the compiler that the values stored in LL[i] are Integer objects; "(Integer)" in front of the object reference iterator.next() is how we accomplish this.

6.  Revise the code in the main method so that D is now a DigraphLL (not a DigraphM).  Run the DigraphLL class and fix any problems.

