AP CS:
Object initialization -
Constructors

Subset of the Supplement Lesson slides from: Building Java Programs, Chapter 8.3
by Stuart Reges and Marty Stepp (http://www.buildingjavaprograms.com/ ) & thanks to Ms Martin.




Initializing objects

e Currently it takes 3 lines to create a point and initialize it:

Point p = new Point();
p.-x = 3;
p.yY = 8; // tedious

o We'd rather specify the fields' initial values at the start:

Point p = new Point (3, 8); // better!

— We are able to this with most types of objects in Java.



e constructor: Initializes the state of new objects.

public type (parameters) {
statements;

}

— runs when the client uses the new keyword

— no return type is specified;
it implicitly "returns" the new object being created

— If a class has no constructor, Java gives it a default constructor
with no parameters that sets all fields to O.



Constructor example

public class Point {
int x;
int vy;

// Constructs a Point at the given x/y location.
public Point(int initialX, int initialY) ({

X = initialX;

Yy = initialyY;

public void translate(int dx, int dy) {
X = x + dx;

y =y + dy;



Tracing a constructor call

e What happens when the following call is made?

Point pl = new Point (7, 2);

p1©—> X y

public Point (int initialX, int initialY) {
X = initialX;
y = initialyY;

}

public void translate(int dx, int dy) {
X += dx;
y += dy;




Common constructor bugs

1. Re-declaring fields as local variables ("shadowing"):
public Point(int initialX, int 1nitialyY) {
int X initialX;
int vy initialyY;

}

— This declares local variables with the same name as the fields,
rather than storing values into the fields. The fields remain 0.

2. Accidentally giving the constructor a return type:

public void Point (int initialX, int 1nitialY) {
X initialX;
% initialY;

}
— This is actually not a constructor, but a method named Point



Client code, version 3

public class PointMain3 {
public static void main (String[] args) {
// create two Point objects
Point pl = new Point (5, 2);
Point p2 = new Point(4, 3);

// print each point
System.out.println("pl: (" + pl.x + ", " + pl.y + ")");
System.out.println ("p2: (" + p2.x + ", " + p2.y + "M)");

// move p2 and then print it again
p2.translate (2, 4);

System.out.println("p2: (" + p2.x + ", " + p2.y + ")");
}
}
OUTPUT:
pl: (5, 2)
pz: (4, 3)

p2: (6, 7)



Multiple constructors

¢ A class can have multiple constructors.
— Each one must accept a unique set of parameters.

e Exercise: Write a Point constructor with no parameters that
initializes the point to (0, 0).

// Constructs a new point at (0, 0).
public Point () {

x = 0;
y = 0;



