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3. Consideraclass WaitingList thatusesthe ListNode class to manipulate linked lists. The definition of
class WaitingList isas follows.

public class WaitingList
{
private int numNodes;
private ListNode front;

// returns the number of nodes in this list
public int size()
{ return numNodes; }

// returns a reference to the node at index k,

// where the indexes are numbered 0 through size()-1
// precondition: 0 <= k < size()

private ListNode getKthNode(int k)

{ /* to be implemented in part (a) */ }

// removes the last num nodes from other and attaches them
// in the same order to the end of this WaitingList;
// updates the number of nodes in each list to reflect the move

precondition: size() >
/7 0 < num <= other.size()
public void transferNodesFromEnd(WaitingList other, int num)
{ /* to be implemented in part (b) */ }

// There may be fields, conmstructors, and methods that are not shown.
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2006 AP° COMPUTER SCIENCE AB FREE-RESPONSE QUESTIONS

(a) Write the WaitingList method getKthNode. This method should return a reference to the node at
index k. Nodesina WaitingList are indexed consecutively from the front, starting at 0.

In the diagram below, 1ist1.getKthNode (0) returns a reference to the node containing 2,
listl.getKthlNode (1) returns a reference to the node containing B, and
listl.getKthlode(2) returns a reference to the node containing C.

WaitingList listl

trone:  — T[]

numNodes: 3

Complete method getKthNode below.

// returns a reference to the node at index k,

// where the indexes are numbered 0 through size()-1
// precondition: 0 <= k < size()

private ListNode getKthNode(int k)
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2006 SCORING GUIDELINES B

Question 3: Waiting List

Part A: getKthNode 3 points

+1/2  create copy reference (used in loop) ifrecursive solution: retums front if k ==

+11/2 iterate through list
+1/2 loop (or recursion) referring to the list
+1 update list reference in context of loop/recursion
+1/2 attempt
+1/2 correct

+1 return kth node

Part B: transferNodesFromEnd 6 points

+11/2 get sublist from other

an RRH 1 1A
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Question 37 Waiting LISt

Find 5

PART A:

public ListNode getKthNode (int k)

ListNode step = front;
for (int i = 0; i < k; i++)

step = step.getNext () ;

return step;

}
ALTERNATE SOLUTION

public ListNode getKthNode (int k)
{

if (k == 0)
return front;

return getKthNode (k-1).getNext () ;
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(b) Wiite the WaitingList method transferNodesFromEnd. This method moves the last num
nodes from the list othar tothe end of this ist and updates the sizes ofthe two lists to reflectthe results
of the mave. If num is equal to the size of other. the instance variable £rent in other will need
0 be updated as well.

For example, assume that two WaitingList objects have been defined and initalized as in the

following disgram.

WaitingList listl

front:
nunNodes :

3

WaitingList list:

front:
numdodes :

2

WaitingList list

front:
nunNodes

1

WaitingList list

erNodesFromEnd (1ist1, 2) would be as shown in the next

£ront:
nunNodes :

1

4

Note that it is not necessary to copy nodes. Solutions that allocate any new ListNoda objects will not

receive full credit,
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