package algorithms;

/* 

   A simple graph class, for non-empty graphs

   Each graph stores an array ("node") of references to its nodes; 

   node.length gives the number of nodes in the graph.

*/

public class Graph {


// data members


GraphNode[] node;    // array of references to all the nodes 


// constructor for an edgeless graph on n vertices


// the count for each node is initialized to zero


// input:  integer n > 0 , specifying number of vertices


public Graph(int n)


{



// IMPLEMENT THIS


}


// constructor for an "example" graph for testing


public Graph()


{



// create graph with 11 nodes, no edges



this(11);



// add 10 edges to make a "sparse" graph



node[0].addEdge(node[1]);



node[0].addEdge(node[4]);



node[1].addEdge(node[2]);



node[1].addEdge(node[3]);



node[3].addEdge(node[4]);



node[4].addEdge(node[5]);



node[5].addEdge(node[6]);



node[5].addEdge(node[7]);



node[8].addEdge(node[9]);



node[8].addEdge(node[10]);



// attach string values to the nodes



node[0].setValue("a");



node[1].setValue("b");



node[2].setValue("c");



node[3].setValue("d");



node[4].setValue("e");



node[5].setValue("f");



node[6].setValue("g");



node[7].setValue("h");



node[8].setValue("i");



node[9].setValue("j");



node[10].setValue("k");


}


// size method 


// input: void


// returns: number of vertices in this graph


public int size()


{



return node.length;


}


// getNode method returns the node with a given index


// input: index i of the desired node


// returns: node[i], or null if i is out of range


public GraphNode getNode(int i)


{



if(0 <= i && i < node.length)




return node[i];



else




return null;


}


// printGraph method prints the adjacency list for each node


// (uses the toString method of the GraphNode class)


public void printGraph()


{



// IMPLEMENT THIS


}


// DFS method uses depth-first search to return a reference


// to a node in the graph with a given value


// input: GraphNode "start" from which to begin searching, and


//        String "val", the desired value to search for


// returns: a node in the graph with that value, or null if


// there is no such node


public GraphNode DFS(GraphNode start, String val)


{



// IMPLEMENT THIS



return null;


}


// hasCycle method uses depth-first search to determine


// whether this graph has a cycle


// input: void


// returns: true iff this graph is not acyclic


public boolean hasCycle()


{



// IMPLEMENT THIS



return false; 


}


// isConnected method uses depth-first search to determine


// whether this is a connected graph


// input: void


// returns: true iff this graph is not acyclic


public boolean isConnected()


{



// IMPLEMENT THIS



return false; // stub


}


// components method uses depth-first search to count


// the number of connected components


// input: void


// returns: number of connected components


public int components()


{



// IMPLEMENT THIS



return 1; // stub


}


// test method


public static void main(String[] args)


{



Graph G = new Graph(); // example graph, 8 nodes



System.out.println("Here is the current graph:");



G.printGraph();


}

}
