Exercise Sheet 4
Exercise 1

You  are given the following class for representing points:

class Point {


double x, y; 


// cooordinates


void getPoint() { 

// read coordinates 



System.out.print("Enter coordinates: ");



x = Console.readDouble();   


y = Console.readDouble();


}


double distance() { 

// distance from the origin



return(Math.sqrt(x*x+ y*y)); 


}

}

Making good use of class Point, complete main below so that it reads the coordinates of a point from the keyboard and prints its distance from the origin.

class PointTest {


public static void main(String args[] ) {



.....  


} 

}

Exercise 2
Write a class Date to encapsulate the notion of a date, where a date consists of a day, a month, and a year, all integers. The class should contain (i) Instance variables for day, month, and year; (ii) A constructor which initialises the instance variables with arguments supplied when the constructor is invoked; and (iii) An instance method called putDate which displays this date as typified by 23/3/2006. Note that putDate is to be written as an instance method, not a static method. Your class definition should work with the following program


class TestDate {



Date d = new Date(23, 3, 2006);



d.putDate();


}

Exercise 3
(i)
Write a class to encapsulate the notion of a rectangle. A rectangle is represented by two integers representing its length and height, respectively. As well as its instance variables, the class should have instance methods called get() and isSquare(). Method get initialises the instance variables with, respectively, a length and height read from the keyboard. Method isSquare returns a boolean corresponding to whether this rectangle is a square or not. There is no need to write a constructor.

(ii)
Making good use of the class in Part (i), write a program which reads a series of lines, each containing the length and height of a rectangle, and prints out the number of squares. An example of i/o is 


Enter a series of length-height pairs


2  3


4  4


6  6


3  2


Number of squares: 2

Exercise 4
 (i)
Write a class called Item to represent an item in a supplier’s stock. Each item has a name (which is a single word), a stock level (an integer), and a price (a double). Include the following methods:

· A method which reads an item from a single line of input consisting of the item’s name, the stock level, and the price in that order. A typical line looks like:



toaster  7  23.50
· A method which prints the item’s name.

· A method buyIn(int n) which increases the stock level for this item by n units (assume n>0).

· A method sell(int n) which reduces the stock level for this item by n items (assume n>0). If the stock level is less than n initially, then no action is taken. Return a boolean value to indicate whether or not the stock was reduced.

· A method value which returns the total value of the stock for this item (price times stock level).

· A constructor which creates an item with a given name, stock level, and price.

· A default constructor (i.e. one without parameters)


The class should have no other methods or constructors.

(ii)
Write a program which reads a sequence of stock items, one per line as described in the preceding question. The program should print the name of the item which has the greatest stock value (stock level times price). For example, if the input is


toaster  7  23.50


kettle  5  38.75


microwave  2  87.00

Then the output is


kettle


Your program should make good use of class Item exactly as you have written it for Part (i). (of course, you need not necessarily make use of all its methods and constructors)

Exercise 5
Write a class Time to encapsulate a time of day time by the 24-hour clock, i.e. the hours run from 0 to 23 and the minutes from 0 to 59. The class should have (i) two instance variables, one for the hour and one for the minute. (ii) A constructor that creates a time object with hours and minutes indicated by parameters. (iii) An instance method called precedesTime which returns true or false according to whether or not the time is earlier than that of another time object supplied as a parameter. (iv)  An instance method called tick which returns a new time object representing one minute later than the current object’s time. (v) An instance method called putTime which displays the time in a form typified by 09:23.
Exercise 6
Write a class to represent a student. A student has a forename (a string), a surname (a string) and a percentage mark (an integer). Include the following methods:

· A method which reads a student’s name and mark from a single line of input consisting of the mark followed by the forename (a single word) followed by the surname. A typical line looks like:

57 Michael Murphy
· A method which prints the student’s name in the form “Murphy, Michael”.

· A method BetterThan which yields returns true iff this student has a better mark than another student which is passed as a parameter.
Do not write any constructor – the default one will suffice. 

Write a program which reads a sequence of lines. Each line contains a student’s mark and name as described above. The program displays the name of the best student (i.e. the one with the highest mark). An example of input is:

57 Michael Murphy

89 Patrick McMahon

78 Jenny Smith

This will give rise to the output

McMahon, Patrick

Make good use of the student class as described above, and place the main program code in a separate class.
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