package lab10;
// A Graph is a labeled graph with a fixed number of 
// vertices and weighted edges.  Implemented with
// adjacency list representation.
public class Graph
{

Vertex[] V;  // each vertex knows its label

public Graph(String[] names)

// initialize a Graph with given vertex labels, no edges

// precondition:  each element of array names is distinct from the others

{


V = new Vertex[names.length];


for(int i=0; i<V.length; i++)


{



V[i] = new Vertex(names[i]);


}

}

public Vertex vertex(int i)

{


if(i<0 || i>=V.length)



return null;


// returns a reference to V[i]


return V[i];

}


public int indexOf(String name)

// returns index of corresponding vertex in V

// or -1 if not found

{


for(int i=0; i<V.length; i++)



if(V[i].getLabel().equals(name))




return i;


return -1;

}

public boolean isVertex(String name)

{


return indexOf(name) >= 0;

}

public void addEdge(int source, int target, int weight)

// precondition:  both source and target are in range 0 to size-1

// with source != target

// postcondition:  this graph has all the edges that it originally

// had, plus the new edge (if the edge was already present, then

// this graph is unchanged)

{


if(source<0 || target<0 || source>=V.length || target>=V.length || source==target)



return;


Edge temp = new Edge(V[source],V[target],weight);


V[source].addEdge(temp);


V[target].addEdge(temp);

}

public void addEdge(String s, String t, int weight)

// wrapper for int-based addEdge

{


addEdge(indexOf(s),indexOf(t),weight);

}

public String getLabel(int i)

{


return V[i].getLabel();

}

public boolean isEdge(int source, int target)

// determines whether this graph contains a specified edge

{


if(source<0 || target<0 || source>=V.length || target>=V.length || source==target)



return false;


return V[source].isAdjacentTo(V[target]);

}

public boolean isEdge(String source, String target)

// determines whether this graph contains a specified edge

{


return this.isEdge(indexOf(source), indexOf(target));

}

public Vertex[] neighbors(int k)

{


if(k<0 || k >= V.length)



return null; // k out of range;


Vertex[] N = V[k].neighbors();


return N;



}

// if this graph has an edge between the two inidicated vertices,

// this method removes the edge

// otherwise, it does nothing

public void removeEdge(int source, int target)

{


if(!isEdge(source,target))



return;


Edge temp = new Edge(V[source],V[target],0);


V[source].removeEdge(temp);


V[target].removeEdge(temp);

}

public String toString()

{


if(V.length==0)



return "Empty Graph";


StringBuilder sb = new StringBuilder();


sb.append("Graph has " + V.length + " vertices, as follows.");


for(int i=0; i<V.length; i++)


{



sb.append("\n"+V[i].toString()+ " is adjacent to: "





+V[i].adjVerticesReport());


}


return sb.toString();

}

// sets new label for vertex V[k]

public void setLabel(int k, String newLabel)

{


if(!isVertex(newLabel))



V[k].setLabel(newLabel);

}

public int getSize()

{


return V.length;

}

// edgePrint – prints edges which are incident on a given vertex v, 
      // and the edge's weight

public void edgePrint(int index)

{


// to be implemented for Lab 10


// print each edge incident on V[index] on a separate


// line, along with its weight


// output should look like...


// The edges incident on <label> are:


// (<label>,<label>,<weight>)


// (<label>,<label>,<weight>)


// etc.

}

// dfsPrint – prints the vertex labels to the console in DFS order, 

// from a given starting vertex

// input:  String startIndex, the index of the start vertex

// output should look like ...

// DFS order from vertex <label here>: <comma-separated list of labels>

public void dfsPrint(int startIndex)

{


// to be implemented for Lab 10

}

// numComponents – returns the number of connected components

public int numComponents()

{


// to be implemented for Lab 10


return -1; // stub

}

// isConnected – returns true iff the graph is connected

public boolean isConnected()

{


// to be implemented for Lab 10


return false;  // stub

}

// printComponents – reports the number of connected 

// components and prints a list of vertex labels for each component

public void printComponents()

{


// to be implemented for Lab 10


// use DFS search from V[0] to discover and report


// the connected components of this graph

}

// isAcyclic – returns true iff the graph has no cycles

public boolean isAcyclic()

{


// to be implemented for Lab 10


// use DFS search from V[0] to discover and report


// whether this graph is acyclic


return false;  // stub

}

// isTree – returns true iff the graph is a tree

public boolean isTree()

{


// to be implemented for Lab 10


// use already-implemented methods and definition 


// of a graph-theory tree


return false;  // stub

}

// graphExample – returns a Graph object corresponding to the 

// example on p.166

public static Graph graphExample()

{


// to be implemented for Lab 10


// start by calling the Graph constructor on


// string array for [a,b,c,d,e,f,g,h,i,j] in that order


// then insert the required edges and return


return null;  // stub

}

public static void main(String[] args)

{


String[] A1 = {"v1","v2","v3"};


Graph g1 = new Graph(A1); // edgeless, 3 vertices


String[] A2 = {"a","b","c","d"};  // labels for g2


Graph g2 = new Graph(A2);


// g2 will be disconnected, size 4, with edges ab and cd


g2.addEdge("a","b",0);


g2.addEdge("c","d",0);


String[] A3 = {"v","w","x","y","z"}; // for g3


Graph g3 = new Graph(A3);


// g3 will be connected, making a cyclic graph on 5 vertices


// edge weights 1, 2, 3, 4, 5


g3.addEdge(0,1,1);


g3.addEdge(1,2,2);


g3.addEdge(2,3,3);


g3.addEdge(3,4,4);


g3.addEdge(4,0,5);


System.out.println("g1:\n"+g1);


System.out.println("g2:\n"+g2);


System.out.println("g3:\n"+g3);

}
}
