PROGRAMM NG ASSI GNVENT 1:

READ: Savitch: Ch 4 & 5 — Defining C asses and Methods and Constructors.
Plus information given in class.

PROGRAMM NG.  You will create a directory called PAL in your cs8w honme directory.
Al of your PAL work will be done in this PAl directory.
You will write Conpl exPl.java

You will be given the driver program PAl.java
DUE: Wednesday, April 17, 2002 - 11: 00pm
Turni n: cd
t ur ni nPA1 -- all one word
This will nmake sure you are in your home directory (cd) and then run
the turni nPALl script which will look in your PAl directory to

search for your ConplexPl.java file that is to be turned in.

You will wite a class named Conpl exP1 whi ch defines operations for creating Conpl ex
objects (constructors), performing sinple arithnetic (addition, subtraction,
mul tiplication, and division) with Conplex nunbers, producing a String
representation of a Conplex object, accessor and nutator nethods (get() and set()
net hods) for the real and inmginary parts of a Conplex object, determning if two
Conpl ex objects are equal or not (equal s() nethod), and determ ning the hash code of
a Conpl ex object (hashCode()).

You are provided the test driver program naned PAlL. PAl.java is located in the
public/ Assignnents directory. You can copy it into your PAl.

Your class Conpl exPl will define

e two private instance variables real and inmginary to represent the real part and
the imagi nary part of a conplex nunber —both are type double.

e four constructors

public Compl exP1()
- no-arg constructor initializing both real and inaginary
parts to 0.0.
- Recomended to use same-cl ass constructor this( ...).

public Conpl exP1( double real )
- one-arg constructor with the arg representing the real part.
- imaginary part initialized to 0.0.
- Recomended to use same-cl ass constructor this( ...).

public Conpl exP1( double real, double inmaginary )
- two-arg constructor initializing the real part and the imaginary
part with the argunents.
public Compl exP1( ConplexPl c )

- copy constructor initializing the real and imaginary parts with the
real and inaginary parts of Conpl exPl object argunent.

e the toString nethod

public String toString()
- returns a String representation of a ConplexP1 object in the form

[real +/- imaginary"i"] —2 places of precision for real and imaginary

for exanple: [-1.23 + 17.35i]
[43.92 — 22.17i]
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» nethods to perform addition and subtracti on of Conpl exP1l nunbers

public Conpl exP1 add( ConplexP1 c )
- add this.real with c.real and this.imginary with c.imginary
- return a new Conpl exP1 object representing the result of this
addi tion

public Conpl exP1 sub( ConplexP1 c )
- subtract c.real fromthis.real and c.imaginary fromthis.imginary
- return a new Conpl exP1 object representing the result of this
subtraction

public Conpl exP1 mul ( Conpl exP1 c )
- multiply this.real with c.real and this.imginary with c.imaginary
- return a new Conpl exP1 object representing the result of this
mul tiplication

public Conpl exP1 div( ConplexP1l c )
- divide this.real by c.real and this.imaginary by c.inaginary
- return a new Conpl exP1 object representing the result of this
di vi si on

» accessor and nutator nethods for the real and inmaginary parts

publ i c doubl e getReal () —return the real part of this object

public doubl e getlnmaginary() —return the inmaginary part of this object
public Conpl exP1 setReal ( double r ) —return this to enable
public Conpl exP1 setl nmagi nary( doubl e inaginary ) chaining for this PA

 equals method to test equality of two Conpl exPl objects

public bool ean equal s( Object o0 )

- if the argument o is null, return false.

- if this.getCass() is not equal to o.getd ass(), return fal se.

- if we made it this far, then we know the object reference by o is
a Conpl exP1 object (fromthe getC ass() check above). So if the rea
and i magi nary parts of this object are equal to the real and
i magi nary parts of the object referenced by o cast to (Conpl exPl),
return true. Otherw se return fal se

* hashcode nethod to generate a hash code val ue of this Conpl exP1l object

public int hashCode()
- we can use String's hashCode() as long as we have a good toString()

this.toString().hashCode()

If your program does not conpile with the provided PAl.java, you will receive a ZERO
for the entire Progranmm ng Assignnent. Your program will be tested with several
different valid input values. Your program will be graded for proper conments and

style as discussed in class.
A sample programis available for you to try in the public/Assignments directory.

cd ~/../public/Assignments

java PA1
Turn in your assignnent with t ur ni nPAL
You can verify your turning with verify PA1
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Exanpl e:
java PA1
Input | Input |
Real value of Complex c1: Imaginary value of Complex c1:
[1.23 | 13.45 |
OK Cancel 0K Cancel
Input | Input |

Real value of Complex c2: Imaginary value of Complex c2:

|5.57 | 7,89 |
OK Cancel 0K Cancel
Qut put :
cl =1[1.23 + 3.45i]
c2 = [5.67 + 7.89i]
c3 =cl +c2 =[6.90 + 11.34i]
c3 =cl - c2 =[-4.44 - 4.44i]
c3 =cl * c2 =[6.97 + 27.22i]
c3 =cl/ c2 =[0.22 + 0.44i]

Constructors:

c4 = new Conpl exP1() = [0.00 + 0.00i]
c4 = new ComplexP1( 1.23 ) =11.23 + 0.00i]
c4 = new ConplexP1( cl1 ) =1]1.23 + 3.45i]

get Real ()/setReal ():
cl.setReal ( c3.getReal () )
cl =10.22 + 3.45i]

get | magi nary()/setl magi nary():
cl.setlmagi nary( c3.getlmaginary() )
cl =10.22 + 0.44i]

Chai ni ng test:
c2.setReal ( c3.getReal () ).setlmagi nary( c3.getlmginary() )
c2 =[0.22 + 0.44i]

equal s():

cl.equals( c2 ) = true
c3.equals( c4 ) = false
hashCode() :

cl. hashCode() = 470268110
c2. hashCode() = 470268110
c3. hashCode() = 470268110
c4. hashCode() = 66240012
cl =10.22 + 0.44i]

c2 =[0.22 + 0.44i]

c3 =[0.22 + 0.44i]

c4 =[1.23 + 3.45i]



