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Data Types

Data type. Set of values and operations on those values.

Basic types.
boolean true , false not, and, or, xor
int -231 to 231 - 1 add, subtract, multiply
String sequence of Unicode characters concatenate, compare

Last time. Write programs that use data types.
Today. Write programs to create our own data types.



Defining Data Types in Java

To define a data type, specify:
» Set of values.
» Operations defined on those values.

Java class. Defines a data type by specifying:
» Instance variables. (set of values)
» Methods. (operations defined on those values)
» Constructors. (create and initialize new objects)



Point Charge Data Type

Goal. Create a data type to manipulate point charges.
Set of values. Three real numbers. [position and electrical charge]

Operations.
» Create a new point charge at (r,, r,) with electric charge q.
» Determine electric potential V at (X, y) due to point charge.
» Convert to string.
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k = electrostatic constant = 8.99x 10° N - m?2/ C2



Point Charge Data Type

Goal. Create a data type to manipulate point charges.
Set of values. Three real numbers. [position and electrical charge]

API.

public class Charge

Charge(double x0, double yO, double q0)

double potentialAt(double x, double y) electric potential at (x, y) due to charge

String toString() string representation



Charge Data Type: A Simple Client

Client program. Uses data type operations to calculate something.




Anatomy of Instance Variables

Instance variables.  Specifies the set of values.
» Declare outside any method.
» Always use access modifier private
» Use modifier final with instancg variables that never change.
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stay tuned

public class Charge()
{

Lnas;%?s/private tinal double rx, ry;

declarations ™ pr‘ﬂf&&% 17:“3-1 double q;
. N\\\//

modifiers




Anatomy of a Constructor

Constructor. Specifies what happens when you create a new object.

1o
access return constructor name argument

modifier type (same as class name) variables
N/ LN

(pub1ic Charge | ( |double x0 double y0|, [double gOf)

' AN

instance _~rX| = _
variable/ :’ = yo . body signature
narmes “*\__,:I
q = q0;
}

Invoking a constructor.  Use new operator to create a new object.

Charge cl = new Charge(.51, .63, 21.3);
Charge c2 = new Charge(.13, .94, 81.9); X\

invoke
constructor




Anatomy of a Data Type Method

Method. Define operations on instance variables.

access  return method argument
modifier  type name variables

|pub1‘ic||doub1e| potentialAt/(|double x|, |double y|)

{ AN

_— double k |= 8'?’9/‘3-@,;/ argument variable name Sgnature

local —____, [double dx|=[x|= rx;
mrmbles\

double dy|=y - |ry|;

return k * q /|Math.sqrt(dx*dx + dy*@b ;

call on a static method local variable name

instance variable name

Invoking a method. Use dot operator to invoke a method.

double vl = cl.potentialAt (x, y);
double v2 =| c2.potentialAt (x, y);

\

object name invoke method
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Anatomy of a Class

blic class Charge

private final double rx, ry; dlass

B / name
private final double q;

public Charge (double x0, double y0, double q0)

constructor ———-

{ rx =x0; ry =y0; g =q0; }

public double potentialAt(double x, double y)

{ instance
double k = 8.99e09 //' variable
double dx = x - rx; names
double dy =y - ry;

instance return k * q / Math.sqrt(dx*dx+dy*dy);
methods }
/
public String toString(Q)

{ returng+" at "+ "("+rx+ ", "+ ry +9"; }

test client .| public static void main(String[] args)

{
double x = Double.parseDouble(args[0]);

create double y = Double.parseDouble(args[1]);
and _—— Charge c1 =|new Charge(.51, .63, 21.3); |
fﬂﬁ@ﬁw‘““Lﬁ+ Charge c2 = new Charge(.13, .94, 81.9);\\
object double vl = cl.potentialAt (x, y); oke
double v2 = c2.potentialAt (x, y); constructor
StdOut.prin’Zf(”%.le\n”, vl+v2);
) i \
/ \
} object invoke
name method
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Potential Visualization

Potential visualization. Read in N point charges from a file; compute
total potential at each point in unit square.

% java Potential < charges.txt
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