package lab10;
public class Vertex 
{

private String label;

private AdjList adj;
  // adjacency list

private int visited = 0;  // helps with DFS, BFS

// creates a vertex with given label and no neighbors

// visited == 0

public Vertex(String label)

{


this.label = label;


adj = new AdjList();

}

public Edge[] edges()

{


// this Vertex puts its incident edges in an array


return adj.edges();

}

public String toString()

{


return "("+label+","+"visited = " + visited+")";

}

public String adjVerticesReport()

{


StringBuilder sb = new StringBuilder();


Vertex[] N = neighbors();


if(N==null)



return "<none>";


int d = N.length;


for(int i=0; i<d-1; i++)


{



sb.append(N[i].getLabel() + ",");


}


sb.append(N[d-1].getLabel());


return sb.toString();

}

public int getVisited()

{


return visited;

}

public void setVisited(int v)

{


visited = v;

}

public void addEdge(Edge e) 

{


adj.addEdge(e);



}

// returns true iff other and this are adjacent

public boolean isAdjacentTo(Vertex other)

{


Edge temp = new Edge(this,other,0);


return adj.contains(temp);



}


public String getLabel() 

{


return label;

}

public int degree()

{


return adj.getLength();

}

// returns null if this vertex has no neighbors

public Vertex[] neighbors()

{


// returns an array of all adjacent vertices


return adj.neighborsOf(this);

}

// removes edge from this vertex to other vertex

public void removeEdge(Edge e)

{


adj.removeEdge(e);



}

public void setLabel(String newLabel) 

{


this.label = newLabel;



}


//================================================================

class Node 

// nodes for adjacency lists, adapted from Lab 9

// a Node is a recursive list B^)

{


private Edge data;


private Node next;




private Node(Edge r, Node n)


{



data = r; 



next = n;


}


// recursively searches this node and all those following it


// for an edge which equals r


private boolean contains(Edge r)


{



// base case 1: it's in this node



if(this.data.equals(r))




return true;



// base case 2:  it's not in this node, and there's no next



if(this.next == null)




return false;



// recursive case -- keep looking



return this.next.contains(r);


}


// recursively returns the ith edge


// if this list is empty, or if i is out of range, 


// returns a null reference


private Edge edgeAt(int i)


{



// base case



if(i==0)




return this.data;



// this case shouldn't happen!



if(this.next == null)



{




System.out.println("problem in Node.edgeAt");







return null;



}



// recursive case



return this.next.edgeAt(i-1);


}


// recursively finds edge from vertex v1 to vertex v2


private Edge find(Vertex v1, Vertex v2)


{



Edge temp = new Edge(v1, v2, 0);



// base cases



if(this.data.equals(temp))




return this.data;



if(this.next == null)




return null; // failed search



// recursive case



return this.next.find(v1, v2);





}


// recursively looks one node ahead and deletes


// the next node if it has edge from v1 to v2


// returns true iff deletion was eventually successful


private boolean deleteNext(Vertex v1, Vertex v2)


{



// base case 1: next is not there!



if(this.next == null)




return false;



// base case 2:  success!



if(this.next.getData().equals(new Edge(v1,v2,0)))



{




// delete next




this.next = this.next.next;




return true;



}



// recursive case -- keep looking...



return this.next.deleteNext(v1, v2);


}


private Edge getData() {



return data;


}


private void setData(Edge data) {



this.data = data;


}


private Node getNext() {



return next;


}


private void setNext(Node next) {



this.next = next;


}


private Vertex[] neighborsOf(Vertex t, int deg)


{



Node curr = this;



Vertex[] A = new Vertex[deg];



Vertex u;



for(int i=0; i<deg; i++)



{




// store a vertex from "curr" node into A[i]




// grab the one that doesn't equal t




u = curr.data.getVert(0);




if(u.equals(t))




{





u = curr.data.getVert(1);




}




A[i] = u;




// advance curr




curr = curr.next;



}



return A;


}


// returns true iff remove is successful


private boolean removeEdge(Edge e) 


{



// if next node is null, return false



if(next==null)




return false;



// if next node has data.equals(e), delete next node and return true



if(next.data.equals(e))



{




next=next.next;




return true;



}



// else recurse...



return next.removeEdge(e);


}

}

//=========================================================================

class AdjList  // SLList for adjacency lists, adapted from Lab 9

{


private Node head;


private int length;


// creates an empty list


private AdjList()


{



head = null;



length = 0;


}


// getLength


private int getLength()


{



return length;


}


private void addEdge(Edge e) 


{



if(this.contains(e))




return;



head = new Node(e,this.head);



length++;



return;





}


private void removeEdge(Edge e)


{



if(head==null)




return;



if(head.data.equals(e))



{




head = head.next;




length--;




return;



}



if(head.removeEdge(e));



length--;


}


private boolean contains(Edge e) 


{



if(length==0)




return false;



return head.contains(e);


}


// iterates through itself, putting edges into an array


public Edge[] edges()


{



Edge[] e = new Edge[this.length];



Node curr = head;



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



{




e[i] = curr.data; // put current edge into e




curr = curr.next; // advance curr



}



return e;


}


// iterates through t.adj and returns all vertices


// adjacent to t


private Vertex[] neighborsOf(Vertex t)


{



int degree = t.degree();



if(degree==0)




return null;



Vertex[] A = head.neighborsOf(t,degree);



return A;


}

}
}
