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2006 AP° COMPUTER SCIENCE A FREE-RESPONSE QUESTIONS

COMPUTER SCIENCE A
SECTION II
Time—1 hour and 45 minutes
Number of questions—4
Percent of total grade—50

Directions: SHOW ALL YOUR WORK. REMEMBER THAT PROGRAM SEGMENTS ARE TO BE
WRITTEN IN Java.

Notes:
e Assume that the classes listed in the Quick Reference found in the Appendix have been imported where
appropriate.

e Unless otherwise noted in the question, assume that parameters in method calls are not null and that methods
are called only when their preconditions are satisfied.

e In writing solutions for each question, you may use any of the accessible methods that are listed in classes
defined in that question. Writing significant amounts of code that can be replaced by a call to one of these
methods may not receive full credit.
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1. An appointment scheduling system is represented by the following three classes: TimeInterval,
Appointment, and DailySchedule. In this question, you will implement one method in the
Appointment class and two methods in the DailySchedule class.

A TimeInterval object represents a period of time. The TimeInterval class provides a method to
determine if another time interval overlaps with the time interval represented by the current TimeInterval
object. An Appointment object contains a time interval for the appointment and a method that determines if
there is a time conflict between the current appointment and another appointment. The declarations of the
TimeInterval and Appointment classes are shown below.

public class TimeInterval
{
// returns true if interval overlaps with this TimeInterval;
// otherwise, returns false
public boolean overlapsWith (TimeInterval interval)
{ /* implementation not shown */ }

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

public class Appointment

{
// returns the time interval of this Appointment
public TimeInterval getTime ()
{ /* implementation not shown */ }

// returns true if the time interval of this Appointment
// overlaps with the time interval of other;

// otherwise, returns false

public boolean conflictsWith (Appointment other)

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

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

(a) Write the Appointment method conflictsWith. If the time interval of the current appointment
overlaps with the time interval of the appointment other, method conflictsWith should return
true, otherwise, it should return false.

Complete method conflictsWith below.

// returns true if the time interval of this Appointment
// overlaps with the time interval of other;

// otherwise, returns false

public boolean conflictsWith (Appointment other)
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(b) A DailySchedule object contains a list of nonoverlapping Appointment objects. The
DailySchedule class contains methods to clear all appointments that conflict with a given
appointment and to add an appointment to the schedule.

public class DailySchedule

{
// contains Appointment objects, no two Appointments overlap
private ArraylList apptList;

public DailySchedule ()
{ apptList = new ArrayList(); }

// removes all appointments that overlap the given Appointment

// postcondition: all appointments that have a time conflict with
// appt have been removed from this DailySchedule
public void clearConflicts (Appointment appt)

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

// 1f emergency is true, clears any overlapping appointments and adds
// appt to this DailySchedule; otherwise, if there are no conflicting
// appointments, adds appt to this DailySchedule;

// returns true if the appointment was added;

// otherwise, returns false

public boolean addAppt (Appointment appt, boolean emergency)

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

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

}
Write the DailySchedule method clearConflicts. Method clearConflicts removes all
appointments that conflict with the given appointment.

In writing method clearConflicts, you may assume that conflictsWith works as specified,
regardless of what you wrote in part (a).

Complete method clearConflicts below.

// removes all appointments that overlap the given Appointment

// postcondition: all appointments that have a time conflict with
// appt have been removed from this DailySchedule
public void clearConflicts (Appointment appt)
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(c) Write the DailySchedule method addAppt. The parameters to method addAppt are an
appointment and a boolean value that indicates whether the appointment to be added is an emergency. If
the appointment is an emergency, the schedule is cleared of all appointments that have a time conflict with
the given appointment and the appointment is added to the schedule. If the appointment is not an emergency,
the schedule is checked for any conflicting appointments. If there are no conflicting appointments, the given
appointment is added to the schedule. Method addappt returns true if the appointment was added to
the schedule; otherwise, it returns false.

In writing method addAppt, you may assume that conflictsWith and clearConflicts work
as specified, regardless of what you wrote in parts (a) and (b).

Complete method addAppt below.

// 1f emergency is true, clears any overlapping appointments and adds
// appt to this DailySchedule; otherwise, if there are no conflicting
// appointments, adds appt to this DailySchedule;

// returns true if the appointment was added;

// otherwise, returns false

public boolean addAppt (Appointment appt, boolean emergency)
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