AP° COMPUTER SCIENCE A FREE-RESPONSE QUESTION

A student in a school is represented by the following class.

public class Student

(

}

/** Returns the name of this Student. */

public String getName()
{ /% implementation notshown */ ]}

/** Returns the number of times this Student has missed class. */
publie int getAbsenceCount ()
[ /* implementation not shown */ }

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

Theclass SeatingChart, shown below, uses a two-dimensional array to represent the seating arrangement
of students in a classroom. The seats in the classroom are in a rectangular arrangement of rows and columns,

public class SeatingChart

[

}

/** seats[r] [c] representsthe Student inrow r andcolumn ¢ in the classroom. */
private Student[][] seats;

/** Creates a seating chart with the given number of rows and columns from the students in
*  studentList. Empty seats in the seating chart are represented by null.
@param rows thenumber ofrows of seats in the classroom
@param cols the number of columns of seats in the classroom
Precondition: rows > 0; cols > 0:
rows * cols >= studentlList.size()

Postcondition:

- Students appear in the seating chart in the same order as they appear

im studentList, starting at seats[0][0].

- seats is filled column by column from studentList, followed by any
empty seats (represented by null).
studentList is unchanged.

o % % % % % % B

*
|

b4
publiec SeatingChart (Liszt<Student> studentlList,
int rows, int colg)
{ /% tobeimplemented inpart(a) */ 1}

/** Removes students who have more than a given number of absences from the
*  seating chart, replacing those entries in the seating chart with null
and returns the number of students removed.

* @param allowedAbsences an integer >=0

*  @return number of students removed from seats

*  Posicondition:

*. - All students with allowedRAbsences or fewer are in their original positions in seats.
¥ — No student in seats has more than al lowedAbsences absences.

* — Entries without students contain null.

i

public int removelAbsentStudents(int allowedAbsences)
[ /* tobeimplemented inpart(b) */ 1}

// 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 constiuetor for the SeatingChart class. The constructor initializes the seats instance
variable to a two-dimensional array with the given number of rows and columns. The students in
studentList arecopied into the seating chart in the erder in which they appear in studentList.
The students are assigned to consecutive locations in the darray seats,; starting at seats[0] [0] and
filling the array column by column. Empty seats in the seating chart are represented by null.

For example, suppose a variable List<Student> roster containsreferencesto Student objects
in the following order.

"Karen"
3

"I_.iZ"
1

"Paul”

4

"Lester”

HHe_uIYn
35

"Renee”

"Gle]l" "FI"(],_H"

"David" ||| "Danny"
1 3

A SeatingChart objectcreated with the call new SeatingChart (roster, 3, 4) would
have seats initialized with the following values.

0 1 2 3
"Karen” "Lester” "Glen" "Danny”
3 1 2 3

" L-lzu "Hem‘}"" "Fran" .
1 5 6 null
"Paul” "Renee" "David" aull
4 9 1

WRITE YOUR SOLUTION ON THE NEXT PAGE.

GO ON TO THE NEXT PAGE.
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Complete the SeatingChart constructor below.

/** Creates a seating chart with the given number of rows and columns from the students m
*  studentList. Emply seats in the seating chart are represented by null.
@param rows the number of rows of seats in the classroom
@param colsg thenumber of columns of seats in the classroom
Precondition: rows > 0; cols > 0;
rows * cols >= studentlList.size()

Posteondition:

— Students appear in the seating chart in the same order as they appear

i studentlist, starting at seats[0] [0].

- seats s filled column by column from studentLigt, followed by any
empty seats (represented by null).
studentList is unchanged.

£ % % ¥ % * ¥ % *
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public SeatingChart (List<Student> studentList,
int rows, int cols)

GO ON TO THE NEXT PAGE.
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(b) Write the removeAbzentStudents method, which removes students who have more than a given
number of absences from the seating chart and returns the number of students that were removed. When a
student is removed from the seating chart,a null is placed in the entry for that student i the array
seats. Forexample, suppose the variable SeatingChart introCS has been created such that the
array seats conlains the following entries showing both students and their number of absences.

0 1 2 3

0 "Karen" "Lester" "Glen" "Danny”
3 1 2 3

"Laz" "Henry" "[ran” |
il | 5 6 null
"Paul” "Renee" "David"
9
2 4 9 1 null

Afterthe call introCS. removelAbsentStudents (4) has executed, the array seats would
contain the following values and the method would return the value 3.

0 1 2 3
i "Karen" “Lester" “Glen" "Danny”
3 1 2 3
llLiZH
1 " null null null
2 "'Piul" null "Dal" S

Class information repeated from the begimning of the question:
public elass Student

public String getName()
public int getAbsenceCount()

public class SeatingChart

private Student[][] seats
public SeatingChart (List<Student> studentList,
int rows, int cels)
public int removebbsentStudents (int allowedAbsences)

GO ON TO THE NEXT PAGE.
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Complete method removeAbsentStudents below.

/** Removes students who have more than a given number of absences from the
*  geating chart, replacing those entries in the seating chart with null

*  and returns the mmmber of students removed.

*  @param allowedBbsences an integer >=0

*  @return number of students removed from seats

*  Postcondition:

¥ - All students with allowedfbsences or fewer are in their original positions n seats.
# - Nostudent in seats has more than allowedAlbsences absences.

» - Entries without students contain null.

)

public int removeBbsentStudents(int allowedlAbsences)





