Exercise Sheet 5
Exercise 1
A circle is defined by its centre and radius. The centre is a point (defined by two real numbers, the x- and y-coordinates), and the radius is a real number. Two circles are said to “overlap” if when drawn, any part of one touches any part of the other. The diagram below illustrates that the circle with center (3.0, 5.0) and radius 2.0 overlaps the circle with centre (6.0, 6.5) and radius 2.5. Formally, overlapping occurs if the distance between the two centres is less than the sum of the two radii. Write a program which reads two circles and determine whether or not they overlap. Each circle input is described by a line of three numbers – the x- and y-coordinates and the radius in that order. An example of input/output is (where the circles are as illustrated):

3.0  5.0  2.0

6.0  6.5  2.5

They overlap.
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You should write the program in an object-oriented style. Introduce three classes: 

(i)
Class Point encapsulate points, with variables for the two coordinates. It will have two instance methods: one to initialise the point with coordinates read from the standard input, and one to determine the distance of the point from a second point supplied as a parameter.

(ii)
Class Circle represents circles, with variables for the centre (a point) and the radius (a real). It will have two instance methods: one to initialise the circle with a point and a radius read from the standard input, and one to determine whether the circle overlaps a second circle supplied as a parameter. Note that the method which reads a circle will invoke the method which reads a point.

(iii)
A class containing main.

Exercise 2
[This is an important self-study exercise.]

Study the dating program in the lecture notes very carefully. Do not attempt to memorise it, but to understand all its elements. When you have understood everything, set it aside. Now re-write it yourself, and implement it. Your aim is not to reproduce the code word-for-word (if you did, it would suggest you had memorised it rather than understanding it, which is of no value to you), but to reproduce its structure in terms of classes and methods. Do not refer back to the original code unless you become completely stuck. You are given the following notes and test data to work from:

Class Date 


day, month, and year.


void get(....); (The ellipses do not necessarily imply there is a formal parameter!)


int age(...);


int difference(...);


In class GregorianCalendar, use integer-valued invocations get(Calendar.DATE), get(Calendar.MONTH), and get(Calendar.YEAR) — and don’t forget to write import java.util.*; at the start of the program.

Class Person


name, sex, and date of birth


void get(....); 


boolean isCompatible(...);


boolean prefers(...);


void put(...);

Test data:

Bill Smith M 15 7 1973

Mike Murphy M 21 6 1978

Mary Murphy F 13 9 1975

John Doe M 27 3 1972

Jane Sixpack F 10 6 1974

Sean Ryan M 17 12 1973

Jean Holland F 8 6 1971

Fred Stone M 23 8 1972
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