package lab9;

// B. Wahl 3-24-13
// SLList class, stores a linked list of nodes holding Record objects.
public class SLList 
{

private Node head;

private int length;

// creates an empty list

public SLList()

{


head = null;


length = 0;

}

// creates a list of length 1 with a given record r

public SLList(Record r)

{


this();


this.insert(r);

}

// getLength

public int getLength()

{


return length;

}

// inserts a copy of Record r at front of list

// DOES NOT allow repeated keys

// returns true iff insertion was actually done

public boolean insert(Record r)

{


if(this.contains(r))



return false;


head = new Node(r.copy(),this.head);


length++;


return true;

}

// Record-based contains

// input:  r, a Record

// return:  true iff this list has a record with key == r.key

public boolean contains(Record r)

{


if(head==null)



return false;


// each node implements a recursive list


return head.contains(r);

}

// key-based contains

// calls the record-based contains

public boolean contains(int k)

{


return contains(new Record(k,"dummy"));

}

// returns a copy of the ith record

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

// returns a null reference

public Record recordAt(int i)

{


if(i < 0 || i > length-1)



return null;


return head.recordAt(i).copy();

}

// key-based find

// returns a copy of the record with key k

// returns null if not found

public Record find(int k)

{


if(head==null)



return null;


return head.find(k);

}

// key-based delete

// input: int k, the KEY of the record to delete

// returns true iff was able to delete

// note:  does not delete the kth element!

public boolean delete(int k)

{


// base case 1:  this list is empty


if(head == null)



return false;



// base case 2:  the head node is holding the desired record


if(head.getData().getKey() == k)


{



// special case, delete head node



head = head.next;



length--;



return true;


}


// else, tell head to do the job


boolean deleted = head.deleteNext(k);


// bookkeeping...


if(deleted)



length--;


return deleted;

}

// toString

// if this list has record #0 = (273, "Grumpy") and record #1 = (512,"Dopey"),

// the toString return is 

// "[key = 273; value = Grumpy] -> [key = 512; value = Dopey]"

// if this list is empty, the toString return is

// "<emptyList>"

public String toString()

{


if(length==0)



return "<emptyList>";


Node curr = head;


StringBuilder sb = new StringBuilder();


String str;


// append all but the last


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


{



str = "[" + curr.getData().toString() + "] -> ";



sb.append(str);



curr = curr.getNext();


}


// append the last and return


sb.append("[" + curr.getData().toString() + "]");


return sb.toString();

}

// inner class

// a Node is a recursive list B^)

class Node

{


Record data;


Node next;


Node(Record r, Node n)


{



data = r; 



next = n;


}


// recursively searches this node and all those following it


// for a record whose key matches r.key


boolean contains(Record r)


{



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



if(this.data.getKey() == r.getKey())




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 record


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


// returns a null reference


Record recordAt(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.recordAt");







return null;



}



// recursive case



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


}


// recursively finds Record with key == k


Record find(int k)


{



// base cases



if(this.data.getKey() == k)




return this.data;



if(this.next == null)




return null; // failed search



// recursive case



return this.next.find(k);





}


// recursively looks one node ahead and deletes


// the next node if it has a Record with key == k


// returns true iff deletion was eventually successful


boolean deleteNext(int k)


{



// base case 1: next is not there!



if(this.next == null)




return false;



// base case 2:  success!



if(this.next.getData().getKey() == k)



{




// delete next




this.next = this.next.next;




return true;



}



// recursive case -- keep looking...



return this.next.deleteNext(k);


}


Record getData() {



return data;


}


void setData(Record data) {



this.data = data;


}


Node getNext() {



return next;


}


void setNext(Node next) {



this.next = next;


}





}

public static void main(String[] args)

{


SLList list = new SLList();


list.insert(new Record(110, "Fundamentals"));


list.insert(new Record(125, "Animation"));


list.insert(new Record(210, "Scientific Modeling"));


list.insert(new Record(223, "Data Structures"));


list.insert(new Record(225, "Algorithmic Analysis"));


System.out.println(list);


System.out.println("length is " + list.getLength());


System.out.println("record at position 2 is " + list.recordAt(2));


System.out.println(list);


// delete 225 should work


boolean deleted = list.delete(225);


System.out.println("list.delete(225) returns " + deleted);


System.out.println("After attempted delete...");


System.out.println(list);


// delete 110 should work


deleted = list.delete(110);


System.out.println("list.delete(110) returns " + deleted);


System.out.println("After attempted delete...");


System.out.println(list);


// delete 567 should leave the list unchanged


deleted = list.delete(567);


System.out.println("list.delete(567) returns " + deleted);


System.out.println("After attempted delete...");


System.out.println(list);


// delete 210 should work


deleted = list.delete(210);


System.out.println("list.delete(210) returns " + deleted);


System.out.println("After attempted delete...");


System.out.println(list);


// delete 125 should work


deleted = list.delete(125);


System.out.println("list.delete(125) returns " + deleted);


System.out.println("After attempted delete...");


System.out.println(list);


// delete 223 should work


deleted = list.delete(223);


System.out.println("list.delete(223) returns " + deleted);


System.out.println("After attempted delete...");


System.out.println(list);


// try a delete from the empty list


deleted = list.delete(223);


System.out.println("list.delete(223) returns " + deleted);


System.out.println("After attempted delete...");


System.out.println(list);


// rebuild the list


list.insert(new Record(110, "Fundamentals"));


list.insert(new Record(125, "Animation"));


list.insert(new Record(210, "Scientific Modeling"));


list.insert(new Record(223, "Data Structures"));


list.insert(new Record(225, "Algorithmic Analysis"));


System.out.println(list);


System.out.println("length is " + list.getLength());

}
}
