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// Time.java
public class Time
{
private int hour; // 0 - 23
private int minute; // 0 - 59
private int second; // 0 - 59
// Time no-argument constructor:
// initializes each instance variable to zero
public Time()
{
// invoke constructor with three arguments
this(0, 0, 0);
}
// Time constructor
public Time(int hour, int minute)
{
this(hour, minute, 0); // invoke constructor with three arguments
}
// Time constructor
// hour, minute and second
public Time(int hour, int minute, int second)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException(\"hour must be 0-23\");
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException(\"minute must be 0-59\");
if (second < 0 || second >= 60)
throw new IllegalArgumentException(\"second must be 0-59\");
this.hour = hour;
this.minute = minute;
this.second = second;
}
//copy method
public Time copy()
{
return new Time(hour,minute,second);
}
//getCopy method
public Time getCopy()
{
return new Time(hour,minute,second);
}
// Set Methods
// set a new time value using military time;
// validate the data
public void setTime(int hour, int minute, int second)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException(\"hour must be 0-23\");
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException(\"minute must be 0-59\");
if (second < 0 || second >= 60)
throw new IllegalArgumentException(\"second must be 0-59\");
this.hour = hour;
this.minute = minute;
this.second = second;
}
//Advances seconds
public void advanceSecs()
{
if(second<60)
second++;
else
{
minute++;
second=0;
if(minute>=60)
{
hour++;
minute=0;
}
}
}
public boolean notEquals(Time otherTime)
{
return hour!=otherTime.getHour()
&& minute!=otherTime.getMinute()
&& second!=otherTime.getSecond();
}
public boolean lessOrEquals(Time otherTime)
{
if(hour<=otherTime.getHour())
return true;
else if(minute<=otherTime.getMinute())
return true;
else if(second<=otherTime.getSecond())
return true;
else
return false;
}
public boolean greaterThan(Time otherTime)
{
if(hour>otherTime.getHour())
return true;
else if(minute>otherTime.getMinute())
return true;
else if(second>otherTime.getSecond())
return true;
else
return false;
}
public boolean greaterOrEquals(Time otherTime)
{
if(hour>=otherTime.getHour())
return true;
else if(minute>=otherTime.getMinute())
return true;
else if(second>=otherTime.getSecond())
return true;
else
return false;
}
// validate and set hour
public void setHour(int hour)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException(\"hour must be 0-23\");
this.hour = hour;
}
// validate and set minute
public void setMinute(int minute)
{
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException(\"minute must be 0-59\");
this.minute = minute;
}
// validate and set second
public void setSecond(int second)
{
if (second < 0 || second >= 60)
throw new IllegalArgumentException(\"second must be 0-59\");
this.second = second;
}
// Get Methods
// get hour value
public int getHour()
{
return hour;
}
// get minute va.Read less
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	1. // Time.java
public class  Time
{
private int hour; // 0 - 23
private int minute; // 0 - 59
private int second; // 0 - 59
// Time no-argument constructor:
// initializes each instance variable to zero
public Time()
{
// invoke constructor with three arguments
this(0, 0, 0);
}
// Time constructor
public Time(int hour, int minute)
{
this(hour, minute, 0); // invoke constructor with three arguments
}
// Time constructor
// hour, minute and second
public Time(int hour, int minute, int second)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException("hour must be 0-23");
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException("minute must be 0-59");
if (second < 0 || second >= 60)
throw new IllegalArgumentException("second must be 0-59");
this.hour = hour;
this.minute = minute;
this.second = second;
}
//copy method
public Time copy()
 


	2. {
return new Time(hour,minute,second);
}
//getCopy  method
public Time getCopy()
{
return new Time(hour,minute,second);
}
// Set Methods
// set a new time value using military time;
// validate the data
public void setTime(int hour, int minute, int second)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException("hour must be 0-23");
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException("minute must be 0-59");
if (second < 0 || second >= 60)
throw new IllegalArgumentException("second must be 0-59");
this.hour = hour;
this.minute = minute;
this.second = second;
}
//Advances seconds
public void advanceSecs()
{
if(second<60)
second++;
else
{
minute++;
second=0;
if(minute>=60)
{
hour++;
 


	3. minute=0;
}
}
}
public boolean notEquals(Time  otherTime)
{
return hour!=otherTime.getHour()
&& minute!=otherTime.getMinute()
&& second!=otherTime.getSecond();
}
public boolean lessOrEquals(Time otherTime)
{
if(hour<=otherTime.getHour())
return true;
else if(minute<=otherTime.getMinute())
return true;
else if(second<=otherTime.getSecond())
return true;
else
return false;
}
public boolean greaterThan(Time otherTime)
{
if(hour>otherTime.getHour())
return true;
else if(minute>otherTime.getMinute())
return true;
else if(second>otherTime.getSecond())
return true;
else
return false;
}
public boolean greaterOrEquals(Time otherTime)
{
if(hour>=otherTime.getHour())
 


	4. return true;
else if(minute>=otherTime.getMinute())
return  true;
else if(second>=otherTime.getSecond())
return true;
else
return false;
}
// validate and set hour
public void setHour(int hour)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException("hour must be 0-23");
this.hour = hour;
}
// validate and set minute
public void setMinute(int minute)
{
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException("minute must be 0-59");
this.minute = minute;
}
// validate and set second
public void setSecond(int second)
{
if (second < 0 || second >= 60)
throw new IllegalArgumentException("second must be 0-59");
this.second = second;
}
// Get Methods
// get hour value
public int getHour()
{
return hour;
}
// get minute value
 


	5. public int getMinute()
{
return  minute;
}
// get second value
public int getSecond()
{
return second;
}
// convert to String in military-time format (HH:MM:SS)
public String toMilitaryString()
{
return String.format("Military Time : %02d:%02d:%02d",
getHour(),
getMinute(),
getSecond());
}
// convert to String in standard-time format (H:MM:SS AM or PM)
public String toString()
{
return String.format("Standard Time : %d:%02d:%02d %s ",
((getHour() == 0 || getHour() == 12) ? 12 : getHour() % 12),
getMinute(), getSecond(), (getHour() < 12 ? "AM" : "PM"));
}
//Override toString metod
public boolean equals(Object other) {
Time otherTime=(Time)other;
return hour==otherTime.getHour()
&& minute==otherTime.getMinute()
&& second==otherTime.getSecond();
}
} // end class Time
---------------------------------------------------------------------------------------------------------
//Time2Test.java
/**
* Test java program TimeTester that creates an instance of Time
 


	6. * and calls  toMilitaryString and toString methods to print
* time in military and standard time format to console.
* */
import java.util.Scanner;
public class TimeTester
{
public static void main(String[] args)
{
Scanner scanner =new Scanner(System.in);
//Create a Time class object,t1 with default constructor
Time t1 = new Time(8,15,30);
System.out.println("military format :"+t1.toMilitaryString());
System.out.println("standard format :"+t1.toString());
//Create a argumented Time class object,t2 with HH,MM and SS
Time t2 = new Time();
System.out.println("military format :"+t2.toMilitaryString());
System.out.println("standard format :"+t2.toString());
t2.setTime(9, 45, 35);
System.out.println("military format :"+t2.toMilitaryString());
System.out.println("standard format :"+t2.toString());
if(t1.equals(t2))
System.out.println("After call to equals: times are NOT eqeual");
else
System.out.println("After call to equals: times are eqeual");
System.out.println("Enter hours,minuts, and seconds:");
String time=scanner.nextLine();
String times[]=time.split(" ");
 


	7. int hour=Integer.parseInt(times[0]);
int minute=Integer.parseInt(times[1]);
int  second=Integer.parseInt(times[2]);
t1.setTime(hour, minute, second);
System.out.printf("Now time t1 after call to setTime-");
System.out.println("military format :"+t1.toMilitaryString());
System.out.println("standard format :"+t1.toString());
t1.advanceSecs();
System.out.println(" New time t1 after call to advanceSecs -");
System.out.println("standard format :"+t1.toString());
Time t2copy=t2;
System.out.println(" New t2 after call to copy ");
System.out.println("standard format :"+t2copy);
System.out.println("test toString call to copy ");
System.out.println("standard format :"+t2copy.toString());
System.out.println("Testing notEquals method");
if(t1.notEquals(t2))
System.out.println("Not equal");
//testing methods
if(t1.greaterOrEquals(t2))
System.out.println("t1>=t2");
if(t1.greaterThan(t2))
System.out.println("t1>t2");
if(t1.lessOrEquals(t2))
 


	8. System.out.println("t1<=t2");
}
} // end  class Time2Test
---------------------------------------------------------------------------------------------------------
Sample output:
military format :Military Time : 08:15:30
standard format :Standard Time : 8:15:30 AM
military format :Military Time : 00:00:00
standard format :Standard Time : 12:00:00 AM
military format :Military Time : 09:45:35
standard format :Standard Time : 9:45:35 AM
After call to equals: times are eqeual
Enter hours,minuts, and seconds:
10 11 12
Now time t1 after call to setTime-military format :Military Time : 10:11:12
standard format :Standard Time : 10:11:12 AM
New time t1 after call to advanceSecs -
standard format :Standard Time : 10:11:13 AM
New t2 after call to copy
standard format :Standard Time : 9:45:35 AM
test toString call to copy
standard format :Standard Time : 9:45:35 AM
Testing notEquals method
Not equal
t1>=t2
t1>t2
t1<=t2
Solution
// Time.java
public class Time
{
private int hour; // 0 - 23
private int minute; // 0 - 59
 


	9. private int second;  // 0 - 59
// Time no-argument constructor:
// initializes each instance variable to zero
public Time()
{
// invoke constructor with three arguments
this(0, 0, 0);
}
// Time constructor
public Time(int hour, int minute)
{
this(hour, minute, 0); // invoke constructor with three arguments
}
// Time constructor
// hour, minute and second
public Time(int hour, int minute, int second)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException("hour must be 0-23");
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException("minute must be 0-59");
if (second < 0 || second >= 60)
throw new IllegalArgumentException("second must be 0-59");
this.hour = hour;
this.minute = minute;
this.second = second;
}
//copy method
public Time copy()
{
return new Time(hour,minute,second);
}
//getCopy method
public Time getCopy()
{
 


	10. return new Time(hour,minute,second);
}
//  Set Methods
// set a new time value using military time;
// validate the data
public void setTime(int hour, int minute, int second)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException("hour must be 0-23");
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException("minute must be 0-59");
if (second < 0 || second >= 60)
throw new IllegalArgumentException("second must be 0-59");
this.hour = hour;
this.minute = minute;
this.second = second;
}
//Advances seconds
public void advanceSecs()
{
if(second<60)
second++;
else
{
minute++;
second=0;
if(minute>=60)
{
hour++;
minute=0;
}
}
}
public boolean notEquals(Time otherTime)
 


	11. {
return hour!=otherTime.getHour()
&& minute!=otherTime.getMinute()
&&  second!=otherTime.getSecond();
}
public boolean lessOrEquals(Time otherTime)
{
if(hour<=otherTime.getHour())
return true;
else if(minute<=otherTime.getMinute())
return true;
else if(second<=otherTime.getSecond())
return true;
else
return false;
}
public boolean greaterThan(Time otherTime)
{
if(hour>otherTime.getHour())
return true;
else if(minute>otherTime.getMinute())
return true;
else if(second>otherTime.getSecond())
return true;
else
return false;
}
public boolean greaterOrEquals(Time otherTime)
{
if(hour>=otherTime.getHour())
return true;
else if(minute>=otherTime.getMinute())
return true;
else if(second>=otherTime.getSecond())
return true;
else
 


	12. return false;
}
// validate  and set hour
public void setHour(int hour)
{
if (hour < 0 || hour >= 24)
throw new IllegalArgumentException("hour must be 0-23");
this.hour = hour;
}
// validate and set minute
public void setMinute(int minute)
{
if (minute < 0 || minute >= 60)
throw new IllegalArgumentException("minute must be 0-59");
this.minute = minute;
}
// validate and set second
public void setSecond(int second)
{
if (second < 0 || second >= 60)
throw new IllegalArgumentException("second must be 0-59");
this.second = second;
}
// Get Methods
// get hour value
public int getHour()
{
return hour;
}
// get minute value
public int getMinute()
{
return minute;
}
// get second value
public int getSecond()
 


	13. {
return second;
}
// convert  to String in military-time format (HH:MM:SS)
public String toMilitaryString()
{
return String.format("Military Time : %02d:%02d:%02d",
getHour(),
getMinute(),
getSecond());
}
// convert to String in standard-time format (H:MM:SS AM or PM)
public String toString()
{
return String.format("Standard Time : %d:%02d:%02d %s ",
((getHour() == 0 || getHour() == 12) ? 12 : getHour() % 12),
getMinute(), getSecond(), (getHour() < 12 ? "AM" : "PM"));
}
//Override toString metod
public boolean equals(Object other) {
Time otherTime=(Time)other;
return hour==otherTime.getHour()
&& minute==otherTime.getMinute()
&& second==otherTime.getSecond();
}
} // end class Time
---------------------------------------------------------------------------------------------------------
//Time2Test.java
/**
* Test java program TimeTester that creates an instance of Time
* and calls toMilitaryString and toString methods to print
* time in military and standard time format to console.
* */
import java.util.Scanner;
public class TimeTester
{
 


	14. public static void  main(String[] args)
{
Scanner scanner =new Scanner(System.in);
//Create a Time class object,t1 with default constructor
Time t1 = new Time(8,15,30);
System.out.println("military format :"+t1.toMilitaryString());
System.out.println("standard format :"+t1.toString());
//Create a argumented Time class object,t2 with HH,MM and SS
Time t2 = new Time();
System.out.println("military format :"+t2.toMilitaryString());
System.out.println("standard format :"+t2.toString());
t2.setTime(9, 45, 35);
System.out.println("military format :"+t2.toMilitaryString());
System.out.println("standard format :"+t2.toString());
if(t1.equals(t2))
System.out.println("After call to equals: times are NOT eqeual");
else
System.out.println("After call to equals: times are eqeual");
System.out.println("Enter hours,minuts, and seconds:");
String time=scanner.nextLine();
String times[]=time.split(" ");
int hour=Integer.parseInt(times[0]);
int minute=Integer.parseInt(times[1]);
int second=Integer.parseInt(times[2]);
t1.setTime(hour, minute, second);
 


	15. System.out.printf("Now time t1  after call to setTime-");
System.out.println("military format :"+t1.toMilitaryString());
System.out.println("standard format :"+t1.toString());
t1.advanceSecs();
System.out.println(" New time t1 after call to advanceSecs -");
System.out.println("standard format :"+t1.toString());
Time t2copy=t2;
System.out.println(" New t2 after call to copy ");
System.out.println("standard format :"+t2copy);
System.out.println("test toString call to copy ");
System.out.println("standard format :"+t2copy.toString());
System.out.println("Testing notEquals method");
if(t1.notEquals(t2))
System.out.println("Not equal");
//testing methods
if(t1.greaterOrEquals(t2))
System.out.println("t1>=t2");
if(t1.greaterThan(t2))
System.out.println("t1>t2");
if(t1.lessOrEquals(t2))
System.out.println("t1<=t2");
}
} // end class Time2Test
---------------------------------------------------------------------------------------------------------
Sample output:
 


	16. military format :Military  Time : 08:15:30
standard format :Standard Time : 8:15:30 AM
military format :Military Time : 00:00:00
standard format :Standard Time : 12:00:00 AM
military format :Military Time : 09:45:35
standard format :Standard Time : 9:45:35 AM
After call to equals: times are eqeual
Enter hours,minuts, and seconds:
10 11 12
Now time t1 after call to setTime-military format :Military Time : 10:11:12
standard format :Standard Time : 10:11:12 AM
New time t1 after call to advanceSecs -
standard format :Standard Time : 10:11:13 AM
New t2 after call to copy
standard format :Standard Time : 9:45:35 AM
test toString call to copy
standard format :Standard Time : 9:45:35 AM
Testing notEquals method
Not equal
t1>=t2
t1>t2
t1<=t2
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