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* A logo turtle that knows how to draw square

*/ e nnE AN avne
public class SmartTurtle extends Turtle {

VTN NNY N90IN

public void drawSquare(int edge) {
for (int i = 0; i < 4; i++) {
moveForward (edge) ;
turnLeft (90) ; DXN NP7NNN DN WIn'y
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* A drunk turtle is a turtle that "staggers" as it moves forward
*/

public class DrunkTurtle extends Turtle {

I
* Zigzag forward a specified number of units. At each step
* the turtle may make a turn of up to 30 degrees.

* @param units - number of stes to take

v 0" NN'Y 79 noNT

@override public void moveForward (double units) {
for (int i = 0; i < units; i++) {
if (Math.random() < 0.1) {
turnLeft ((int) (Math.random() * 60 - 30));
}

super.moveForward (1) ;
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public abstract class A {
public void f() {
System.out.printin(“A.fl1");
}

abstract public void g();
}

Aa:NA();

public class B extends A {
public void g() {
System.out.printin(“B.g!!");

}
}

Aa=new B(); Java nowa 1 nd>M 10
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CartesianPoint PolarPoint

public void rotate(double angle) { public void rotate(double angle) {
double cutrentTheta = Math.atan2(y,x);

double currentRho = rho(); }

theta += angle;

x= Rho * Math ‘Theta+angle);
y = currentRho * Math.sin(currentTheta+angle);

public void translate(double dx, double dy) { public void translate(double dx, double dy) {
x+=dx; -
— double newX = x() + dx;
) v i double newY = y() + dy;
= Math.sqrt(newX*newX + newY*newY),
theta = Math.atan2(newY, newX);

}

JDITINNN 'WInm |12 [I'T NIKY? QYR [XD DA
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CartesianPoint PolarPoint
private double x; private double r;
private double y; private double theta;

public CartesianPoint(double x, double y) { public PolarPoint(double r, double theta) {
this.x = x; this.r =13
this.y = y; this.theta = theta;

} }

public double x() { return x;} public double x() { return £ * Math.cos(theta);

[ public double y0 { return y;} public double y() { return £ * Math.sin(theta); §|

[ public double tho() { return Math.sqre(x®x + y*y); } public double tho() { return r;} ]

[public double theta() { return Math.atan2(yx); 3 | public double theta() { return theta ]

.NT M7NA DITMNN 'WInm 2 [T NIK? DY
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CartesianPoint

public double distance(IPoint other) {

PolarPoint

public double distance(IPoint other) {

CartesianPoint

public double distance(IPoint other) {

PolarPoint

public double distance(IPoint other) {

double deltaX double deltaX = x()-other.x(); return Math.sqrt((x-other.x()) * (x-other.x()) + double deltaX = x()-other.x();
double deltaY =| double deltaY = y()-other.y(); (y-other.y())*(y-other.y())); double deltaY = y()-other.y();
}
return Math.sqrt((x-other.x())| * [x-other.x())|+ return Math.sqrt(deltaX*deltaX + return Math.sqrt(deltaX*deltaX +
; deltaY*deltaY); deltaY*deltaY);
} } }
L.DIYYY7 [N AN AR, NNT K7 728 DniT Tipn
T
deltaY -1 deltaX 2tvn 1nwn nooin "y CartesianPoint nx an>w7 non
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CartesianPoint PolarPoint CartesianPoint PolarPoint

public double distance(IPoint other) {
double deltaX = x()-other.x();
double deltaY = y()-other.y();

return Math.sqrt(deltaX * deltaX +

public double distance(IPoint other) {
double deltaX = x()-other.x();
double deltaY = y()-other.y();

return Math.sqre(deltaX*deltaX +

public double distance(IPoint other) {
double deltaX = x-other.x();
double deltaY = y-other.y();

return Math.sqrt(deltaX * deltaX +

public double distance(IPoint other) {
double deltaX = x()-other.x();
double deltaY = y()-other.y();

return Math.sqrt(deltaX*deltaX +

(deltaY * deltaY ); deltaY*deltaY); (deltaY * deltaY ); deltaY*deltaY);
} } } }
TNX 7TaN R
[
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AbstPoint n?2nn%? nTIMnN NX vt N Y50 DX TAN 9TV DY NNiv? prixa [Txna
PolarPoint -1 CartesianPoint niz7nnnn NNIX 7NN
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Method Overloading & Overriding CartesianPoint Polarpoint
public String toString(){ public String toString() {

public class A {

public float foo(float a, float b) throws IOException{

}

public class B extends A {

Which of the following methods can be defined in B:

1. float foo(float a, float b){...}

2. public int foo(int a, int b) throws Exception{...}
3. public float foo(float a, float b) throws Exception{...}

v 4. public float foo(float p, float q) {..

B

return "(x=" + x + ", y=" +y +

", ="+ tho() + ", theta="+ theta() + ")"";

return "(x="+x() + ", y=" +y() +
", =" 4+ ", theta=" + theta + ")'";

toString 112y y¥a7 Da [N NNIT 170N
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Method Overriding

S7INNINL[1NDT IRXZN :NT710 DXY 7 WTN YoIn Nyt public class A { public class C {
nl‘lW'? anwnl D' nl7_\19'1 public void print() { public static void main(...) {
! ! ! System.out.println("A") ; B b = new B();
} A a=Db;
0'01N NP'7NN 7w DY/'X1aN DA D'RI71 'K1AN DX NNAond !
b.print();
X a.print();
"y DA NN Y¥a7 [N 01on nTY? D 72%7n nt 'nn public class B extends A { }
(vaip nnX) 0'x12 1900 'y DanL7INNK public void print()( }
System.out.println("B") ;
}
= J'7NNN DX 217N IXN) D'RAN D'OPWA }
NNaITA ™Y The outputis: put?
B
B
19
& ? 1
NNnAIT public class Object { L 2077NN 7¢ YOI NO'¥' NToN NN
public Object() {}
public class Employee { } ... N2 DI NAXNI DXYN NITYT [ND'T DRYPN IUNRY AW
Fanh|
private String name;
private double salary = 15000.00;
private Date birthDate; N2N DNRRNIE (NEW NN'NN '97) 'K1AN K17 Y Y
public Employee(String n, Date DoB) { ‘uon
name = n: public class Manager extends Employee { Bind constructor parameters.
) birthDate = DoB; private String department; If explicit this(), call recursively, and then skip to Step 5.
! ) Call recursively the implicit or explicit super(...)
P mplyee(Sting ) ¢ pust;llpcel;/(li;ager(smng n, String d) { [except for Object because Object has no parent class]
} Py departmém: d: Execute the explicit instance variable initializers.
} } Execute the body of the current constructor.

¢

[NOTN NlINN

)

Basic initialization

(String) Name “Joe Smith”
(double) Salary 15000.0
(Date) Birth Date null
(String) Department “Sales”

NXNAITN XN

Allocate memory for the complete Manager object

Initialize all instance variables to their default values

Call constructor: Manager("Joe Smith", "Sales")
Bind constructor parameters: n="Joe Smith",
="Sales"

No explicit this() call
Call super(n) for Employee(String)
Bind constructor parameters: n="Joe Smith"
Call this(n, null) for Employee(String, Date)
Bind

1. Bind parameters.
2. If explicit this(), goto 5.

3. super(),

4. explicit var. init.
5. Execute body

n="Joe Smith", DoB=nul
No explicit this() call
Call super() for Object()

No binding necessary

No this() call

No super() call (Object s the root)

No explicit variable initialization for Object

public class Employee extends Object {
private String name;
private double salary = 15000.00;
private Date birthDate;

public Employee(String n, Date DoB) {
1/ implicit super();
name = n
birthDate = DoB;

public Employee(String n) {
this(n, nul);
}
}

No method body to call
Initialize explicit Employee variables:
salary=15000.00;
Execute body: name="Joe Smith"; date=null;
Steps skipped
Execute body: No body in Employee(String)
No explicit initializers for Manager
Execute body: department="Sales"

public class Manager
extends Employee {
private String department;
public Manager(String n, String d) {
super(n);
department = d;

MIYN DR Yy JVM 0 awxd Mg nn
Manager m = new Manager(“Joe Smith”, “Sales”);
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(stringfName
(double)Salary

= (Date)Birth Date |
(string)Department




