nin"p NiFnnn AN

7Y TI2 OTIN WIN'W7 0'OYT MY NIRXINA 'R
NNt ninn

N7¥RN + DD e

nvn' =

NN XR7Y NIFArXRID groin' n71>' nwAIn np'7nnn
N72'PY NIMAIYRAS NRYY IXL,0'02N NRP7NNa NNty
nuna

1750 "2dW Turtle np?nnnn 0'wAIr X ANAD KNMATT2
drawSquare :nwTN NI'7AIY7AI9 17 0roroinl

1 n1DIN

NYAIN 18 190n 71N
170727 102X ,ANTIVONN 7Y

awnna 'wTnY? 1900 N2
212K ' noonanix

D'NNY No"T

7¥ NNOYN-NN NXLAN 775 T2 NYWAID RN
0'02N N7Nnn n'xyn

172NN D'NN'Y 0OINT? N712' WA np'7Nnn

J*x
* A logo turtle that knows how to draw squares
*/ § { nn“p npnnn pwne

public class SmartTurtle extends Turtle {

YTN NNY No0In

nyvin'a public void drawSquare(int edge) ('7
for (int i = 0; i < 4; i++) {
" moveForward (edge) ;
0T NN "y 7Un?) NIpnn NNYA Ynnwunt ' turnlefe(s0); | DXATPINN DRI Uy
anna N N [Nt (nxya )
super.methodName(...) }
}
NPINNNN YA AW 2¥ DTN X ARAD KNAT
moveForward nnwn nx o1 Turtle
nYIInl NiXN1 aD'Y 12X
0'02N N77Nn ¥ (private) n"v1o DMNWI NITY + A drunk turtle is a turtlo that staggers as it moves forvard
NN NE7NN7 0'whal DI'R public class DrunkTurtle extends Turtle (
iyl rhY2UVall n||7'7nn'7 QW YWONY 'O forward a spe er of units. At each step the turtle may
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* make a turn of up to 3|

* Gparam units

- number of steps to take

R 0" DN YW noMT
@Override -
public void moveForward (double units) {
for (int i = 0; i < units; i+4) {
if (Math.random() < 0.1) {
turnleft ((int) (Math.random() * 60 - 30));
}
super . moveForward (1) ;
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Abs{Point D'win'mn Ny
<<class>> <<class>> <<class>>
CartesianPoint PolarPoint SmartPoint .
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<<interface>> <<class>>

[Point < Rectangle
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<<class>> <<class>> <<class>>
CartesianPoint PolarPoint SmartPoint
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public abstract class A {
public void f() {
System.out.printin(“A.fI!");
}

abstract public void g();
}

Aa=ngiv A();

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

Aa=new B(); 10
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CartesianPoint PolarPoint

publicvoid rotate(double angle) {
double currentTheta = Math.atan2(y,x);
double cutrentRho = rho(); y

publicvoid rotate(double angle) {
theta += angle;

x = currentRho *
Math.cos(currentTheta+angle);
y= curentRho * Math.sin(currentTheta+angle);

CartesianPoint PolarPoint
private double x; private double r;
private doubley; private double theta;

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

}

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

public doublex() { return x5} public doublex() { return r* Math.cos(theta); }

public doubley() {returny;} publicdoubley() { return £ * Math.si )

public double tho() { return Math.sqre(xx + y*y); } public double tho() { return 15}

public double theta() { return Math.atan2(y,x);} public double theta() { return theta; }
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CartesianPoint

PolarPoint

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

double deltaY ;

return Math.sqrt[(x-otherx ()} *((x-other.x() +

B0 -otersps

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

return Math.sqrt(deltaX*deltaX +
deltaY*deltaY);

CartesianPoint

PolarPoint

public double distance(IPoint other) {
return Math.sqrt((x-otherx() * (x-other.x()) +
(y-other.y()*(y-other.y());

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

return Math.sqrt(deltaX*deltaX +
deltaY*deltaY);

... NIYY7 N1 NN AR L,ANT K7 72K NIT Tign
1

deltaY -1 deltaX 2tvn anwn nooin

"v CartesianPoint nx an>w7? non

CartesianPoint

PolarPoint

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

return Math.sqrt(deltaX * deltaX +
(deltaY * deltaY );

ot

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

return Math.sqrt(deltaX * deltaX +
(deltaY * deltaY );

NINT DITINNA 'MY

AbstPoint nZ7nn’? nTIMNN DX 1'avn? [N
PolarPoint -1 CartesianPoint nip7nnnn nnix 7iNn71

CartesianPoint

PolarPoint

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

return Math.sqrt(deltaX * deltaX +
(deltaY * deltaY );

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

return Math.sqrt(deltaX*deltaX +
deltaY*deltaY);
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CartesianPoint

PolarPoint

public String toString(){
return "(x=" +x+ ", y=" 4y +
" e=" + rtho() + ", theta=" + theta() + ")"';

toString N1y y¥a7 ma

Java nova
2% ' no-

public String toString() {
return "(x=" +x() + ", y=" + y() +
", r="+r+ ", theta=" + theta + ")";
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public class Object { \ /

public class Employee {

private String name;
private double salary = 15000.00;
private Date birthDate;

public Employee(String n, Date DoB) {

public Object() {}
...

}

name = n;
birthDate = DoB;
}

Jr— public Employee(String n) {
this(n, null);

public class Manager extends Employee {
private String department;

public Manager(String n, String d) {
super(n);
department = d;

}

707NN 7w YyoIn N1y 1ToN NN
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‘7voIn

Bind constructor parameters.
If explicit this(), call recursively, and then skip to Step 5.
Call recursively the implicit or explicit super(...)
[except for Object because Object has no parent class]
Execute the explicit field initializers.
Execute the body of the current constructor.

[N2TN N1INN (Gouble) Slary 150000

(tring) Name “ Joe Smith”

(Date) Birth Date null

"g@“ Basic initialization

)
7
v

4

="

No explicit this() call

Call super(n) for Employee(String)
Bind constructor parameters:

1. Bind parameters n="Joe Smith", DoB=null
. g No explicit this() call

2. If explicit this(), goto 5. Call super() for Object)
3.super(), No binding necessary
4. explicit field init. No this() call

5. Execute body
No method body to cal

salary=1
Execute body: name="Jo
Steps 3-4 skipped

No explicit initializers for Manager
Execute body: department="Sales"

Allocate memory for the complete Manager object
Initialize all fields to their default values

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

Call this(n, null) for Employee(String, Date)
Bind constructor parameters

No super() call (Object is the root)
No explicit field iniialization for Object

nitialize explicit Employee fields:
5000.00;

NXNAITn NXN

1| (String) Department

“Sales”

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

public Employee(String n, Date DoB) {
Il implicit super();

n="Joe Smith" name =n;

birthDate = DoB;

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

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

e Smith"; date=null;

Execute body: No body in Employee(String) super(n);

department = d;

MIvn NX yn JVM 0 awuxd nip nn
Manager m = new Manager(“Joe Smith”, “Sales”);
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(string)Name
(double)Salary
(Date)Birth Date
(string)Department




