AP® COMPUTER SCIENCE A
2008 SCORING GUIDELINES

Question 4: Checker Objects (Design)

|Part A:

SubstringChecker 4 points

+1/2

+1/2

+1

+2

class SubstringChecker implements Checker
declare private instance variable of type String

constructor
+1/2  SubstringChecker(String goalString)
+1/2  initialize instance variable to parameter

accept method
+1/2 public boolean accept(String text)
+1 1/2 determine whether to accept
+1/2  attempt to find instance variable in text
(either call indexOf, contains, or compare with substrings)
+1 return correct boolean value in all cases

|Part B:

AndChecker 4 points

+1/2

+1/2

+1

+2

class AndChecker implements Checker
declare private instance variable(s) capable of storing two Checker objects

constructor
+1/2  AndChecker(Checker cl, Checker c2)
+1/2  initialize instance variable(s) to parameters

accept method

+1/2 public boolean accept(String text)

+1 1/2 determine whether to accept
+1/2  attempt to call accept(text) on both stored Checkers
+1 return correct boolean value in all cases

|Part C:

yummyChecker 1 point

+1

correctly assign yummyChecker
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AP® COMPUTER SCIENCE A
2008 CANONICAL SOLUTIONS

Question 4: Checker Objects (Design)

PART A:

public class SubstringChecker implements Checker

{
private String goalString;

public SubstringChecker(String goal)

goalString = goal;
}

public boolean accept(String text)

{
return (text.indexOf(goalString) = -1);

}
}

PART B:

public class AndChecker implements Checker

{

private Checker checkerl;
private Checker checker?2;

public AndChecker(Checker chkl, Checker chk2)

{
checkerl = chkil;
checker2 = chk2;
}
public boolean accept(String text)
{
return checkerl.accept(text) && checker2.accept(text);
}
}
PART C:

yummyChecker = new AndChecker(new NotChecker(aChecker),
new NotChecker(kChecker));
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"Write the SubstringChecker class that implements the Checker interface. The constructor should
take a single String parameter that represents the particular substring to be matched.

pwbh‘c clags  SubstringChecher implements Checher &
private SHing sub:

Public 5u.bs+r;hg Chech&f‘(ﬂ’l‘l\h% SS%
Sub=s",

public boolean accept (String text &
retarn textandex0f(sub) >=0:
3

2

Part (b) begins on page 18.

GO ON TO THE NEXT PAGE.
-17-
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Write the AndChecker class that implements the Checker interface. The constructor should take two
Checker parameters.

public  class MndChecker implements Checker€
privote GhecRel uno;
private Checker dos;
public AndChecker (Checker one, Checker fwo) €

Wwns =one!,
dos =+ we;

Z
public boolean occept(String text)E

peturn  unsaecept (text) 8L Ass, accept(Fext ),
3

2

Part (c) begins on page 20.
GO ON TO THE NEXT PAGE.
-19-

©2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



A4a 3

In writing your solution, you may use any of the classes specified for this problem. Assume that these
classes work as specified, regardless of what you wrote in parts (a) and (b). You may assume that the

declarations for aChecker, kChecker, and yummyChecker in the code segment above have
already been executed.

Write your /* code to construct and assign to yummyChecker */ below.\\

\ 4 \ .
Checher nart = new NstChecker(new Sabstring checken(“aptich shes )
N . 1] Y,
Chechel A kel =new MetChecker(new SubstringChecher (" kale »,

Checher  yummyChecker = new Andchecher(nart,n kaD'/

GO ON TO THE NEXT PAGE.
-21-
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Adbl

Write the SubstringChecKer class that implements the Checker interface. The constructor should
take a single String parameter that represents the particular substring to be matched.

public ¢ foss 59\:6"“73( hecker implements Checker
2
S'h'ins smbs’r/v'nﬂ'J

pu b'ié 5056*7;”3 Checker ( .Sh'ﬂs S')

b |
5‘,};55'(5;13 z 5,
g

gub),-c boo (eaq q(«Fg (5,?/;,? 9 Je )(7")

f {}cx'}, ind{XO*(subS‘\""ﬂﬁ')z z 1)
84 }vm ‘*wﬂ;

retm fubsc)

3

Part (b) begins on page 18.

GO ON TO THE NEXT PAGE.
-17-
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AdsZ

Write the AndChecker class that implements the Checker interface. The constructor should take two

Checker parameters.

Publfc Cluss  And Checker \mplements Checkey
3

Checker  checkerOne)
( hechker (ht(kf‘wos

Pub’ic Ahc' (beckerCChecker 00 C hecker 1‘)

checker One = 3
checherTuwe = f:)

blic  boslean a!(fp+(éhiq0 Fext)
retuen  checkerOne.accept(lext) &4 ¢ heckeTuo, accept (fext;

(YN ) ‘“-"'?\rw

Part (c) begins on page 20.
GO ON TO THE NEXT PAGE.

-19-
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In writing your solution, you may use any of the classes specified for this problem. Assume that these
classes work as specified, regardless of what you wrote in parts (a) and (b). You may assume that the
declarations for aChecker, kChecker, and yummyChecker in the code segment above have
already been executed.

Write your /* code to construct and assign to yummyChecker */ below.

gorny Checker =news NotChecker ( And Checker (ncrecker ke hecker) |

GO ON TO THE NEXT PAGE.
21-
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Write the SubstringChecker class that implements the Checker interface. The constructor should
take a single String parameter that represents the particular substring to be matched.

;u)ou*:, class Su bf‘ér%'nokaCcth
3 privede Steiney MyCheder g
wolig sa&bsfr\nc\ C—k@(.-‘fer( S'f“vimt) ')'Q_X’I')

My Checker < texty

Part (b) begins on page 18.

GO ON TO THE NEXT PAGE.
-17-
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Write the AndChecker class that implements the Checker interface. The constructor should take two
Checker parameters.

pulblic Class Aud Cheter

' privete Checker my(.kegzo:ker‘fn? {9
rvode hECKer My Che crer PHO & , . |
Public Awna S eenor(Creder Firstreder,Uedier Fonds

Checier ) f

My Chec Kérone = $\r A heckergy
W\}, C-}'\Cakef‘}wa = Second d\:ed(_Qr 3

£
=

Part (c) begins on page 20.

GO ON TO THE NEXT PAGE.
-19- ,
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In writing your solution, you may use any of the classes specified for this problem. Assume that these
classes work as specified, regardless of what you wrote in parts (a) and (b). You may assume that the

declarations for aChecker, kChecker, and yummyChecker in the code segment above have
already been executed.

Write your /* code to construct and assign to yummyChecker */ below.
¥

GO ON TO THE NEXT PAGE.
-21-
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AP® COMPUTER SCIENCE A
2008 SCORING COMMENTARY

Question 4
Overview

This question focused on inheritance, class design, and Boolean logic. Students were provided with the
Checker interface that contains a single boolean method named accept. In part (a) they were
required to design and implement the SubstringChecker class (which implements the Checker
interface) so that the accept method returns true if its string parameter contains a specific
substring. This involved selecting an appropriate instance variable, defining a constructor that takes a
String as a parameter, and implementing the accept method using appropriate String methods.
In part (b) students were required to implement a different class that implements Checker, the
AndChecker class. This also involved selecting appropriate instance variables, defining a constructor
that takes two Checkers as parameters, and implementing the accept method so that it calls the
accept method on both Checkers and returns the AND of the two results. In part (c) they were
required to complete the construction of a Checker object that computed a particular Boolean function.

Sample: Ada
Score: 9

In part (a) the student provides a correct class header and a correct declaration of a private instance
variable. The constructor is completely correct,; it initializes the instance variable to the parameter. The
accept method also is completely correct. It finds the index of the instance variable string in the
parameter string and returns the correct result. Note that it correctly returns true when the returned
index is 0. The student earned 4 points for this part.

In part (b) the student provides a correct class header and correct declarations of the private instance
variables. The constructor is completely correct; it initializes the instance variable to the parameter. The
accept method also is completely correct. It calls the accept method correctly on each of the instance
variables and returns the results combined with &&. The student earned 4 points for this part.

In part (c) the student provides a correct instantiation of the required Checker object and assigns it to the
correct variable. Note that the student re-implements the SubstringChecker objects for “artichokes”
and “kale,” which is allowed. The student earned 1 point for this part.

Sample: Adb
Score: 7

In part (a) the student provides a correct class header but lost ¥ point for not declaring the instance
variable as private. The constructor is completely correct; it initializes the instance variable to the
parameter. The accept method also is completely correct. It finds the index of the instance variable
string in the parameter string and returns the correct result. The student earned 3% points for this part.

In part (b) the student provides a correct class header but lost % point for not declaring the instance variables
as private. The constructor is completely correct; it initializes the instance variable to the parameter. The
accept method also is completely correct. It calls the accept method correctly on each of the instance
variables and returns the results combined with &&. The student earned 3% points for this part.

In part (c) the student provides an incorrect instantiation of the required Checker object by creating a
NotChecker object from an AndChecker object rather than an AndChecker object of two
NotChecker objects. This was a commonly seen error. The student earned no points for this part.
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AP® COMPUTER SCIENCE A
2008 SCORING COMMENTARY

Question 4 (continued)

Sample: Adc
Score: 3

In part (a) the student provides an incorrect class header and lost % point. A correct declaration of a private
instance variable is provided. The constructor is completely correct; it initializes the instance variable to the
parameter. The student does not provide an accept method and lost 2 points. The student earned 1%
points for this part.

In part (b) the student provides an incorrect class header and lost % point. Correct declarations of the private
instance variables are provided. The constructor is completely correct; it initializes the instance variables to
the parameters. The student does not provide an accept method and lost 2 points. The student earned 1%
points for this part.

In part (c) the student does not provide any code, so no points were earned.
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