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Question 1: Sliding Puzzle (Design)

|Part A: isDone 3 1/2 points

+11/2 2-D traversal
+1/2  correctly access an element of values in context of loop
+1 access all side? values (lose this if index out-of-bounds)

+2 classify (must check values)
+1 return false if numbers out of order
+1 return true if numbers in order (ignoring 0)

|Part B: initialize 4 1/2 points

+1 1/2 pick random element from temp
+1 generate random int in range 0..temp.size()
+1/2  access element at the generated index

+11/2 store element in values
+1 assign accessed element to any index
+1/2  correctly assign to empty index

+1/2  temp.remove(index)

+1 assign & remove all side? values
|Part C: 0o(n?) 1/2 point
|Part D: O(n) 1/2 point

© 2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



AP® COMPUTER SCIENCE AB
2007 SCORING GUIDELINES

Question 2: Pair Matcher

|Part A: constructor 5 points
+1/2 personMap = new HashMap<Person, PriorityQueue<Pair>>();
+1 iterate over personList

+1/2  access a personList element in loop body
+1/2  access all personList elements

+2 construct priority queue
+1/2 new PriorityQueue<Pair>()
+11/2 add pairs to priority queue
+1/2  nested iteration through entire PersonList
+1/2  construct Pair object containing 2 Persons
+1/2  add pair to the priority queue (but not duplicate)

+1 1/2 Put priority queues into map
+1/2  put at least one priority queue into personMap
+1 put a unique priority queue for every person in PersonList

|Part B: removeNumMatches 4 points

+1/2 personMap.get(p)
+1/2  return null if p is not in personMap

+2 1/2 store persons in array
+1/2 new Person[num]
+1 remove and access
+1/2  remove pair from front of queue
+1/2  add person2 from pair to array
+1 repeat to add exactly num persons to array

+1/2  return array of persons
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Question 3: Tree Ball

|Part A: getMaxHelper 4 points
+1 base case
+1/2  testif current == null
+1/2  returnO
+3 recursive case
+1/2 getMaxHelper of left subtree
+1/2 getMaxHelper of right subtree
+11/2 calculate max
+1/2 current.getValue()
+1/2  determine max of left and right subtree max path scores
+1/2  add root value to larger subtree max
+1/2  return sum of root value and max score of subtrees
|Part B: constructor 5 points
+2 create & init node
+1/2  create new TreeNode
+1/2  generate random digit 0...9
+1/2  store generated value in node
+1/2  assign references to left & right
+2 construct tree
+1 construct a multi-level tree with both left and right children
+1 construct full tree with numLevel levels
+1 assign constructed tree to root
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Question 4: Environment Iterator (MBS)

|Part A: next 5 points

+1/2  save current value of loc
+1/2  correctly access loc.row() and loc.col ()
+1 bottom edge case
+1/2  determine if last row
+1/2 new Location(loc.col()+1, env.numCols()-1);
+1 left edge & non-bottom edge case
+1/2  determine if leftmost column (not on last row)
+1/2 new Location(0, loc.row()+1);
+1/2  otherwise, new Location(loc.row()+1, loc.col()-1);

+1 correctly assign loc in all three cases

+1/2  return saved loc

|Part B: emptyLocs 4 points

+1/2  create list of locations
+1/2 Envlterator iter = new Enviterator(env);

+2 1/2 add empty locations to list
+1/2  stop adding if I 1ter _hasNext()
+1/2  stop adding if n distinct locations added
+1/2  1ter.next() in context of loop
+1 add empty location
+1/2  check if location from iterator is empty
+1/2  append empty location to list

+1/2  return the list of empty locations
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Question 1: Sliding Puzzle (Design)

PART A:
public boolean isDone()
{
int nextAns = 1;
for (int[] nextRow : values) {
for (int nextVal : nextRow) {
if (nextval == nextAns) {
nextAns++;
}
else if (nextval = 0) {
return false;
}
}
}
return true;
}
PART B:

public void initialize()
ArrayList<integer> temp = new ArrayList<Integer>();
for (int j = 0; jJ < side*side; j++)
temp.add(new Integer(j));
for (int r = 0; r < side; r++) {
for (int ¢ = 0; c < side; c++) {
int randindex = (int)(Math.random()*temp.size());

values[r][c] = temp.get(randlndex);
temp.remove(randindex);

PART C:
0(n®

PART D:
o
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Question 2: Pair Matcher

PART A:
public PairMatcher(List<Person> personList)
{
personMap = new HashMap<Person, PriorityQueue<Pair>>();
for (Person p : personList) {
PriorityQueue<Pair> queue = new PriorityQueue<Pair>();
for (Person pl : personList) {
if (p !'=pl){ )
queue.add(new Pair(p, pl));
}
}
personMap.put(p, queue);
}
}
PART B:
public Person[] removeNumMatches(Person p, int num)
{
PriorityQueue<Pair> queue = personMap.get(p);
if (queue == null) {
return null;
}
Person[] matches = new Person[num];
for (int 1 = 0; 1 < num; ii++) {
matches[i1] = queue.remove().getPerson2();
by
return matches;
}
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Question 3: Tree Ball

PART A:

private int getMaxHelper(TreeNode current)
{

if (current == null) {
return O;

else {
int leftMax = getMaxHelper(current.getLeft());
int rightMax = getMaxHelper(current.getRight());
if (leftMax >= rightMax) {
return ((Integer)current._getValue()).intvalue() + leftMax;

else {
return ((Integer)current._getvValue()).intvalue() + rightMax;
¥
}
PART B:
public GameBoard(int numLevels)
{
root = GameBoardHelper(numLevels);
}
private TreeNode GameBoardHelper(int numLevels)
{
if (numLevels == 0) {
return null;
else {
return new TreeNode(new Integer((int)(Math.random()*10)),
GameBoardHelper(numLevels-1),
GameBoardHelper(numLevels-1));
}
}
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Question 4: Environment Iterator (MBS)

PART A:
public Location next()
{
Location retLoc = loc;
if (loc.row() == env.numRows()-1) {
loc = new Location(loc.col(Q+1 , env.numCols()-1);
}
else if (loc.col() == 0) {
loc = new Location(0, loc.row()+1);
else {
loc = new Location(loc.row()+1, loc.col()-1);
}
return retLoc;
}
PART B:
public List<Location> emptyLocs(BoundedEnv env, int n)
{
List<Location> empties = new ArrayList<Location>();
Enviterator iter = new Envlterator(env);
while (iter.hasNext() && empties.size() < n) {
Location next = iter.next();
it (env.isEmpty(next)) {
empties.add(next);
3 _
return empties;
¥
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