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1. This question involves dog walkers who are paid through a dog-walking company to take dogs
for one-hour walks. A dog-walking company has a varying number of dogs that need to be
walked during each hour of the day. A dog-walking company is represented by the following
DogWalkCompany class.

public class DogWalkCompany
{

/**
* Returns the number of dogs, always greater than 0, that are available
* for a walk during the time specified by hour
* Precondition: 0 <= hour <= 23
*/
public int numAvailableDogs(int hour)

{ /* implementation not shown */ }

/**
* Decreases, by numberDogsWalked, the number of dogs available for a walk
* during the time specified by hour
* Preconditions: 0 <= hour <= 23
* numberDogsWalked > 0
*/
public void updateDogs(int hour, int numberDogsWalked)

{ /* implementation not shown */ }

/* There may be instance variables, constructors,

and methods that are not shown. */
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A dog walker is associated with a dog-walking company and is represented by the DogWalker
class. You will write two methods of the DogwWalker class.

public class DogWalker
{
/** The maximum number of dogs this walker can walk simultaneously
per hour */

private int maxDogs;

/** The dog-walking company this dog walker is associated with */

private DogWalkCompany company;

/**
* Assigns max to maxDogs and comp to company
* Precondition: max > 0
*/

public DogWalker(int max, DogWalkCompany comp)

{ /* implementation not shown */ }

/~k~k
* Takes at least one dog for a walk during the time specified by
* hour, as described in part (a)
* Preconditions: 0 <= hour <= 23
* maxDogs > 0
*/
public int walkDogs(int hour)

{ /* to be implemented in part (a) */ }
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/**
* Performs an entire dog-walking shift and returns the amount
* earned, in dollars, as described in part (b)
* Preconditions: 0 <= startHour <= endHour <= 23
* maxDogs > 0
*/
public int dogWalkShift(int startHour, int endHour)
{ /* to be implemented in part (b) */ }

/* There may be instance variables, constructors,

and methods that are not shown. */
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Write the walkDogs method, which updates and returns the number of dogs this dog
walker walks during the time specified by hour. Values of hour range from o0 to 23,
inclusive.

A helper method, numAvailableDogs, has been provided in the DogWalkCompany class.
The method returns the number of dogs available to be taken for a walk at a given hour.
The dog walker will always walk as many dogs as the dog-walking company has available to
walk, as long as the available number of dogs is not greater than the maximum number of
dogs that the dog walker can handle, represented by the value of maxDogs.

Another helper method, updateDogs, has also been provided in the DogWalkCompany
class. So that multiple dog walkers do not sign up to walk the same dogs, the walkDogs
method should use updateDogs to update the dog-walking company with the number of
dogs this dog walker will walk during the given hour. The parameters of the updateDogs
method indicate how many dogs this dog walker will walk during the time specified by
hour.

For example, if the dog-walking company has 10 dogs that need to be walked at the given
hour but the dog walker’s maximum is 4, the updateDogs method should be used to
indicate that this dog walker will walk 4 of the 10 dogs during the given hour. As another
example, if the dog-walking company has 3 dogs that need to be walked at the given hour
and the dog walker’s maximum is 4, the updateDogs method should be used to indicate
that this dog walker will walk all 3 of the available dogs during the given hour.

The walkDogs method should return the number of dogs to be walked by this dog walker
during the time specified by hour.

Complete method walkDogs. You must use numAvailableDogs and updateDogs
appropriately to receive full credit.

/**
* Takes at least one dog for a walk during the time specified by
* hour, as described in part (a)
* Preconditions: 0 <= hour <= 23
* maxDogs > 0
*/
public int walkDogs(int hour)
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B. Write the dogWalkshift method, which performs a dog-walking shift of the hours in
the range startHour to endHour, inclusive, and returns the total amount earned. For
example, a dog-walking shift from 14 to 16 is composed of three one-hour dog walks
starting at hours 14, 15, and 1e.

For each hour, the base pay is $5 per dog walked plus a bonus of $3 if at least one of the
following is true.

* maxDogs dogs are walked

» the walk occurs between the peak hours of 9 and 17, inclusive

The following table shows an example of the calculated amount earned by walking dogs
from hour 7 through hour 10, inclusive.

Hour Maximum Number of Amount Earned,
Number of Dogs | Dogs Walked in Dollars
7 3 3 3x5+3=18
8 3 2 2x5=10
9 3 2 2x5+3=13
10 3 3 3x5+3=18
Total 59

Complete method dogWalkshift. Assume that walkDogs works as specified, regardless of
what you wrote in part (a). You must use walkDogs appropriately to earn full credit.

/~k~k
* Performs an entire dog-walking shift and returns the amount
* earned,

in dollars, as described in part (b)

* Preconditions: 0 <= startHour <= endHour <= 23
* maxDogs > 0
*/

public int dogWalkShift(int startHour, int endHour)
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2. This question involves the SignedText class, which contains methods that are used to include
a signature as part of a string of text. You will write the complete SignedText class, which
contains a constructor and two methods.

The signedText constructor takestwo String parameters. The first parameter is a first
name and the second parameter is a last name. The length of the second parameter is always
greater than or equal to 1.

The getsignature method takes no parameters and returns a formatted signature string
constructed from the first and last names according to the following rules.

» If the first name is an empty string, the returned signature string contains just the last
name.

» If the first name is not an empty string, the returned signature string is the first letter of
the first name, a dash ("-"), and the last name, in that order.

The addsignature method returns a possibly revised copy of its String parameter. The
parameter will contain at most one occurrence of the object’s signature, at either the beginning
or the end of the parameter. The returned string is created from the parameter according to the
following rules.

» If the object’s signature does not occur in the string parameter of the method, the
returned String isthe value of the parameter with the signature added to the end.

» If the object’s signature occurs at the end of the string parameter, the returned
String is the unchanged value of the parameter.

» If the object’s signature occurs at the beginning of the string parameter, the returned
String is the value of the original parameter with the signature removed from the
beginning and appended to the end of the parameter.
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The following table contains a sample code execution sequence and the corresponding results.
The code execution sequence appears in a class other than SignedText.

Statement

Method Call
Return Value
(blank if none)

Explanation

SignedText stl = new
SignedText("", "Wong");

The signedText object st1 has
an empty first name and last name
n Wong " .

String temp =

st4.addSignature(text);

- "W n
stl.getSignature(); °ong

SignedText st2 = new The signedText object st2 has
SignedText("henri", first name "henri" and last name
"dubois"); "dubois".

temp = st2.getSignature(); "h-dubois"

SignedText st3 = new The signedText object st3 has
SignedText("GRACE", first name "GRACE" and last name
"LOPEZ"); "LOPEZ".

temp = _ "G-LOPEZ"
st3.getSignature();

SignedText st4 = new The SlganText ob]efitlstcl has
SignedText("", "FOX"); an empty first name and last name

IIFOXII.
String text = "Dear";
The signature does not occur in
_ the addSignature parameter, so
temp "DearFOX"

the returned string is the value of
the parameter with the signature
appended.

text = "Best wishesFOX";

temp =
st4.addSignature(text);

"Best wishesFOX"

The signature occurs at the end of

the addSignature parameter, so the
returned string is the unchanged value
of the parameter.
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Method Call
Statement Return Value
(blank if none)

Explanation

. "ThanksFOX"
st4.addSignature(text);

text = "FOXThanks";
The signature occurs at the beginning
of the addsignature parameter, so
temp = the returned string is the value of the

original parameter with the signature
removed from the beginning and
appended to the end of the parameter.

. "HelloG-LOPEZ"
st3.addSignature(text); €0

text = "G-LOPEZHello";
The signature occurs at the beginning
of the addsignature parameter, so
temp = the returned string is the value of the

original parameter with the signature
removed from the beginning and
appended to the end of the parameter.

Write the complete SignedText class. Your implementation must meet all specifications and

conform to the examples in the table.
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3. This question involves pairing competitors in a tournament into one-on-one matches for
one round of the tournament. For example, in a chess tournament, the competitors are the
individual chess players. A game of chess involving two players is a match. The winner of
each match goes on to a match in the next round of the tournament. Since half of the players
are eliminated in each round of the tournament, there is eventually a final round consisting
of one match and two competitors. The winner of that match is considered the winner of the
tournament.

Competitors, matches, and rounds of the tournament are represented by the Competitor,
Match, and Round classes. You will write the constructor and one method of the Round class.

/** A single competitor in the tournament */
public class Competitor
{
/** The competitor’s name and rank */
private String name;

private int rank;

/**
* Assigns n to name and initialRank to rank
* Precondition: initialRank >= 1
*/

public Competitor(String n, int initialRank)

{ /* implementation not shown */ }

/* There may be instance variables, constructors,

and methods that are not shown. */
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/** A match between two competitors */

public class Match

{
public Match(Competitor one, Competitor two)
{ /* implementation not shown */ }
/* There may be instance variables, constructors,
and methods that are not shown. */
}

/** A single round of the tournament */
public class Round
{
/** The list of competitors participating in this round */

private ArrayList<Competitor> competitorList;

/** Initializes competitorList, as described in part (a) */
public Round(String[] names)

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

/**
* Creates an ArrayList of Match objects for the next round
* of the tournament, as described in part (b)
* Preconditions: competitorList contains at least one element.
* competitorList is ordered from best to worst rank.
* Postcondition: competitorList is unchanged.
*/
public ArrayList<Match> buildMatches()
{ /* to be implemented in part (b) */ }

/* There may be instance variables, constructors,

and methods that are not shown. */
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A. Write the constructor for the Round class. The constructor should initialize
competitorList to contain one Competitor object for each name in the String[ ]
names. The order in which Competitor objects appearin competitorList should be the
same as the order in which they appear in names, and the rank of each competitor is based
on the competitor’s position in names. Names are listed in names in order from the best-
ranked competitor with rank 1 to the worst-ranked competitor with rank n, where n is the
number of elements in names.

For example, assume the following code segment is executed.

String[] players = {"Alex", "Ben", "Cara"};

Round r = new Round(players);

The following shows the contents of competitorList in r after the constructor has
finished executing.

0 1 2

name: "Alex" name: "Ben" name: "Cara"
rank: 1 rank: 2 rank: 3

Complete the Round constructor.

/** Initializes competitorList, as described in part (a) */

public Round(String[] names)
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B. Write the Round method buildMatches. This method should return a new
ArrayList<Match> object by pairing competitors from competitorList according to the
following rules.

» If the number of competitors in competitorList iseven, the best-ranked
competitor is paired with the worst-ranked competitor, the second-best-ranked
competitor is paired with the second-worst-ranked competitor, etc.

o If the number of competitors in competitorList is odd, the competitor with the
best rank is ignored and the remaining competitors are paired according to the rule
for an even number of competitors.

Each pair of competitors is used to create a Match object that should be added to the
ArrayList toreturn. Competitors may appear in either order in a Match object, and
matches may appear in any order in the returned ArrayList.

The following example shows the contents of competitorList ina Round object ri1
containing an odd number of competitors and the ArrayList of Match objects that should
be returned by the call r1.buildMatches().

competitorList:
0 1 2
name: "Alex" name: "Ben" name: "Cara"
rank: 1 rank: 2 rank: 3

The ArrayList to be returned contains a single match between Ben and Cara, the second
and third-ranked competitors:

0

First Competitor:
name: "Ben"
rank: 2

Second Competitor:
name: "Cara"
rank: 3
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The next example shows the contents of competitorList ina Round object r2
containing an even number of competitors and the ArrayList of Match objects that
should be returned by the call r2.buildMatches().

competitorList:
0 1 2 3
name: "Rei"|| name: "Sam" ||| name: "Vi"|[|lname: "Tim"
rank: 1 rank: 2 rank: 3 rank: 4

The ArrayList to be returned contains two matches: one match between the first- and last-
ranked competitors Rei and Tim, and a second match between the second- and third-ranked
competitors Sam and Vi:

0 1
First Competitor: First Competitor:
name: "Rei" name: "Sam"
rank: 1 rank: 2
Second Competitor:||| Second Competitor:
name: "Tim" name: "Vi"
rank: 4 rank: 3

Complete the buildMatches method.

/**
* Creates an ArrayList of Match objects for the next round
* of the tournament, as described in part (b)
* Preconditions: competitorList contains at least one element.
* competitorList is ordered from best to worst rank.
* Postcondition: competitorList is unchanged.
*/
public ArrayList<Match> buildMatches()



Name: (

) AP Computer Science A: 2025

4. This question involves reasoning about a number puzzle that is represented as a two-
dimensional array of integers. Each element of the array initially contains a value between 1
and 9, inclusive. Solving the puzzle involves clearing pairs of array elements by setting them
to 0. Two elements can be cleared if their values sum to 10 or if they have the same value. The
puzzle is considered solved if all elements of the array are cleared.

You will write the constructor and one method of the SumOrSameGame class, which contains
the methods that manipulate elements of the puzzle.

public class SumOrSameGame

{

private int[][] puzzle;

/**
* Creates a two-dimensional array and fills it with random integers,
* as described in part (a)
* Precondition: numRows > 0; numCols > 0
*/
public SumOrSameGame(int numRows, int numCols)

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

/**
* Identifies and clears an element of puzzle that can be paired with
* the element at the given row and column, as described in part (b)
* Preconditions: row and col are valid row and column indices in puzzle.
* The element at the given row and column is between 1 and 9, inclusive.
*/

public boolean clearPair(int row, int col)

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

/* There may be instance variables, constructors,

and methods that are not shown. */
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A. Write the constructor for the SumOrsSameGame class. The constructor initializes the instance
variable puzzle to be a two-dimensional integer array with the number of rows and
columns specified by the parameters numRows and numCols, respectively. Array elements
are initialized with random integers between 1 and 9, inclusive, each with an equal
chance of being assigned to each element of puzzle.

When an element of the two-dimensional array is accessed, the first index is used to specify
the row and the second index is used to specify the column.

Complete the SumOrSameGame constructor.

/**

* Creates a two-dimensional array and fills it with random integers,
* as described in part (a)

* Precondition: numRows > 0; numCols > 0

*/

public SumOrSameGame(int numRows, int numCols)
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B. Write the clearPair method, which takes a valid row index and valid column index as its

parameters. The array element specified by those indices, which has a value between 1 and
9, inclusive, is compared to other array elements in puzzle in an attempt to pair it with
another array element that meets both of the following conditions.

* The row index of the second element is greater than or equal to the parameter row.
* The two elements have equal values or have values that sum to 10.
If such an array element is found, both array elements of the pair are cleared (set to 0) and
the method returns true. If more than one such array element is found, any one of those

identified array elements can be used to complete the pair and can be cleared. If no such
array element is found, no changes are made to puzzle and the method returns false.

The following table shows the possible results of several calls to clearPair.

puzzle puzzle R
eturn
before call to Method Call after call to Explanation
clearPair clearPair Value
0790 0090 .
The value 7 inrow o0, column 1
7416 clearPair(0, 1) 0416 true | is matched with the value 7 in
8 4 1 8 8 4 1 8 row 1, column o.
123 4 12 3 4
56 7 8 clearPair(2, 2) 56 7 8 false | Ihereisno elementinrow 2 ora
later row to pair with the value 1.
541 2 5 41 2
8105 8105 '_l“he value 4 inrow 1, column 1
is matched with the value 6 in
0 4 36 clearPair(1l, 1) 0030 true |row 1, column 3. It could also
345 8 3458 have been matched with the
value 4 inrow 2, column 1.
179 070 .
The value 9 inrow 0, column 2
265 clearPair(0, 2) 265 true | is matched with the value 1 in
4 4 4 4 4 4 row o, column o.
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Complete method clearPair.

/~k~k

* Identifies and clears an element of puzzle that can be paired with

* the element at the given row and column, as described in part (b)

* Preconditions: row and col are valid row and column indices in puzzle.
* The element at the given row and column is between 1 and 9, inclusive.
*/

public boolean clearPair(int row, int col)

STOP
END OF EXAM
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1. This question involves simulation of the play and scoring of a single-player video game. In the game, a player
attempts to complete three levels. A level in the game is represented by the Level class.

public class Level

{

/** Returns true if the player reached the goal on this level and returns false otherwise */
public boolean goalReached()
{ /* implementation not shown */ }

/** Returns the number of points (a positive integer) recorded for this level */
public int getPoints/()

{ /* implementation not shown */ }

// There may be instance variables, constructors, and methods that are not shown.

GO ON TO THE NEXT PAGE.
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Play of the game is represented by the Game class. You will write two methods of the Game class.

public class Game

{
private Level levelOne;
private Level levelTwo;
private Level levelThree;
/** Postcondition: All instance variables have been initialized. */
public Game ()
{ /* implementation not shown */ }
/** Returns true if this game is a bonus game and returns false otherwise */
public boolean isBonus ()
{ /* implementation not shown */ }
/** Simulates the play of this Game (consisting of three levels) and updates all relevant
*  game data
*/
public void play ()
{ /* implementation not shown */ }
/** Returns the score earned in the most recently played game, as described in part (a) */
public int getScore()
{ /* tobeimplemented in part (a) */ }
/** Simulates the play of num games and returns the highest score earned, as
*  described in part (b)
*  Precondition: num > 0
*/
public int playManyTimes (int num)
{ /* tobeimplemented in part (b) */ }
// There may be instance variables, constructors, and methods that are not shown.
}

GO ON TO THE NEXT PAGE.
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(a) Write the getScore method, which returns the score for the most recently played game. Each game
consists of three levels. The score for the game is computed using the following helper methods.

* The isBonus method of the Game class returns true if this is a bonus game
and returns false otherwise.

* The goalReached method of the Level class returns true if the goal has
been reached on a particular level and returns false otherwise.

* The getPoints method of the Level class returns the number of points recorded
on a particular level. Whether or not recorded points are earned (included in the game
score) depends on the rules of the game, which follow.

The score for the game is computed according to the following rules.

* Level one points are earned only if the level one goal is reached. Level two points are
earned only if both the level one and level two goals are reached. Level three points are
earned only if the goals of all three levels are reached.

* The score for the game is the sum of the points earned for levels one, two, and three.

e If the game is a bonus game, the score for the game is tripled.

GO ON TO THE NEXT PAGE.
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The following table shows some examples of game score calculations.
Level One | Level Two |Level Three| isBonus Score
Results Results Results | Return Value Calculation
goalReached true true true true (200 + 100 + 500) x 3 =2,400
Return Value: The recorded points for levels
one, two, and three are earned
getPoints 200 100 500 because the goals were reached
Return Value: in all three levels. The earned
points are multiplied by 3
because isBonus returns true.
goalReached true true false false 200 + 100 = 300
Return Value: The recorded points for level
. one and level two are earned
getPoints
200 100 500 because the goal was reached
Return Value: .
in levels one and two. The
recorded points for level three
are not earned because the goal
was not reached in level three.
goalReached true false true true 200 x 3 =600
Return Value: The recorded points for only
level one are earned because
getbPoints 200 100 500 the goal was not reached in
Return Value: level two. The earned points
are multiplied by 3 because
isBonus returns true.
goalReached 0
fal fal .
Return Value: atse true true atse Because the goal in level one
was not reached, no points are
getPoints 200 100 500 earned for any level.
Return Value:

Complete the getScore method.

/** Returns the score earned in the most recently played game, as described in part (a) */
public int getScore()

Begin your response at the top of a new page in the Free Response booklet
and fill in the appropriate circle indicating the question number.
If there are multiple parts to this question, write the part letter with your response.

GO ON TO THE NEXT PAGE.
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(b) Write the playManyTimes method, which simulates the play of num games and returns the

highest game score earned. For example, if the four plays of the game that are simulated as a result of the
method call playManyTimes (4) earn scores of 75, 50, 90, and 20, then the method
should return 90.

Play of the game is simulated by calling the helper method play. Note that if play is called only
one time followed by multiple consecutive calls to getScore, each call to getScore will return
the score earned in the single simulated play of the game.

Complete the playManyTimes method. Assume that getScore works as intended, regardless
of what you wrote in part (a). You must call play and getScore appropriately in order to receive
full credit.

/** Simulates the play of num games and returns the highest score earned, as
*  described in part (b)
*  Precondition: num > 0
*/

public int playManyTimes (int num)

Begin your response at the top of a new page in the Free Response booklet
and fill in the appropriate circle indicating the question number.
If there are multiple parts to this question, write the part letter with your response.

Class information for this question

public class Level

public boolean goalReached()
public int getPoints()

public class Game

private Level levelOne
private Level levelTwo
private Level levelThree

public Game ()

public boolean isBonus()

public void play()

public int getScore()

public int playManyTimes (int num)

GO ON TO THE NEXT PAGE.
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3. Users of a website are asked to provide a review of the website at the end of each visit. Each review,
represented by an object of the Review class, consists of an integer indicating the user’s rating of the
website and an optional String comment field. The comment field in a Review object ends with a

period ("."), exclamation point ("!"), or letter, or is a String of length 0 if the user did not enter
a comment.

public class Review

{
private int rating;
private String comment;

/** Precondition: r >= 0
* ¢ isnot null.
*/
public Review(int r, String c)
{
rating = r;
comment = C;

public int getRating()
{

return rating;

public String getComment ()
{

return comment;

// There may be instance variables, constructors, and methods that are not shown.

GO ON TO THE NEXT PAGE.
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The ReviewAnalysis class contains methods used to analyze the reviews provided by users. You will
write two methods of the ReviewAnalysis class.

public class ReviewAnalysis

{
/** All user reviews to be included in this analysis */
private Review[] allReviews;

/** Initializes allReviews to contain all the Review objects to be analyzed */
public ReviewAnalysis ()
{ /* implementation not shown */ }

/** Returns a double representing the average rating of all the Review objects to be
*  analyzed, as described in part (a)
*  Precondition: allReviews contains at least one Review.
* No element of allReviews is null.
*/
public double getAverageRating ()
{ /* tobeimplemented in part (a) */ }

/** Returns an ArrayList of String objects containing formatted versions of
*  selected user comments, as described in part (b)
*  Precondition: allReviews contains at least one Review.

* No element of allReviews is null.
*  Postcondition: allReviews isunchanged.
*/

public ArrayList<String> collectComments ()
{ /* tobeimplemented in part (b) */ }

GO ON TO THE NEXT PAGE.
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(a) Write the ReviewAnalysis method getAverageRating, which returns the average rating
(arithmetic mean) of all elements of allReviews. For example, getAverageRating would
return 3.4 if allReviews contained the following Review objects.

4 3 5 2 3
"Good! Thx" "OK site" "Great!" "Poor! Bad." "

Complete method getAverageRating.

/** Returns a double representing the average rating of all the Review objects to be
* analyzed, as described in part (a)
*  Precondition: allReviews contains at least one Review.
* No element of allReviews is null.
*/
public double getAverageRating/()

Begin your response at the top of a new page in the Free Response booklet
and fill in the appropriate circle indicating the question number.
If there are multiple parts to this question, write the part letter with your response.

Class information for this question

public class Review

private int rating
private String comment

public Review(int r, String c)
public int getRating()
public String getComment ()

public class ReviewAnalysis

private Review[] allReviews

public ReviewAnalysis()
public double getAverageRating()
public ArrayList<String> collectComments ()

GO ON TO THE NEXT PAGE.
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(b) Write the ReviewAnalysis method collectComments, which collects and formats only

comments that contain an exclamation point. The method returns an ArrayList of String
objects containing copies of user comments from allReviews that contain an exclamation point,
formatted as follows. An empty ArrayList is returned if no comment in allReviews contains
an exclamation point.

* The String inserted into the ArrayList to be returned begins with the index of
the Review in allReviews.

* The index is immediately followed by a hyphen ("-").
* The hyphen is followed by a copy of the original comment.

e The String must end with either a period or an exclamation point. If the original
comment from allReviews does not end in either a period or an exclamation point,
a period is added.

The following example of allReviews is repeated from part (a).

4 3 5 2 3
"Good! Thx" "OK site" "Great!" "Poor! Bad." "

The following ArrayList would be returned by a call to collectComments with the given
contents of allReviews. The reviews at index 1 and index 4 in allReviews are not
included in the ArrayList to return since neither review contains an exclamation point.

"0-Good! Thx." "2-Great!" "3-Poor! Bad."

Complete method collectComments.

/** Returns an ArrayList of String objects containing formatted versions of
*  selected user comments, as described in part (b)
*  Precondition: allReviews contains at least one Review.

* No element of allReviews is null.
*  Postcondition: allReviews isunchanged.
*/

public ArrayList<String> collectComments ()

Begin your response at the top of a new page in the Free Response booklet
and fill in the appropriate circle indicating the question number.
If there are multiple parts to this question, write the part letter with your response.

GO ON TO THE NEXT PAGE.



