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s
+ 4 logo turtle that knmows how to draw squares
*

class SmartTurtle extends Turtle {

S
# Draws a square
+ @Gparam sdge the size of the sguare sdge
o
public void drawSquare (int edge) {
for (imt i=0; i<4; i=i+l} {
moweForward (edge) 7
turnLeft (307 ;
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S
# A Drunk tutle is a turtle. a drunk turtle can't move
* Forwsrd in a straight line but instead it moves
* in a zig zag fasion
.

public class DrunkTurtle extends Turtle {

-
# Advances the turtle forwards by a given number of
* steps. each steps will consist of up to 4 pixels and
* wili follow a left turn of (-30,30) degrees.
+ gparam steps The number of steps the turtle should
* advance by.
*
public void moveForward (double steps) [
for(int i = 0; i < steps: i++) (
if (Math.random() < 0.1)(
turnLeft ( (int) (Math.random () * 60) - 30);
i

super. moveForward (1} ;

Java nowa 1 nd
213K 7N NV'0NRIIK




e
= Advances the turtle forwerds by a given number of
# units. if its tail is dowm it will
= araw @ Qashed linme when ROVing.
= @param units The pumber of units the turtle should
* advance by.
=
public woid moveForward{double units] {
€[ !dowm)

super.umoveForvard(units): ot drawing

else {

int times = (int)unitssl0;

int leftOver = (intjunicsslo;
srcreating the lines each of size 18

for(int i=0:; i<times; i=i+l) {
super.moveFormard{10)
changeTail () ;

i

super.moveForward(leftlver) ;

tailDowmi) ;

¥
¥

Slchanging the tail position
private void chengeTail(] {
if (dowm)
taillpi);
else
tailDowmi) 2
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e
* A limed turtle is a turtle that draws dashed line
= when moving Torward.
=

public class LinedTurtle extends SmartTurtle {

/skeeps the tail position
private boolean dowm;:

e
# Comstructs @ mew lined turtle.
s
public LinedTurtle() {
dowm - false;
3
e
+ Lowers the tail of the turtle. Consequent movements
“ of the turtle will leave behind it @ dashed line.

public void tailbowm() {
down = true:
super.tailDowni)
+
e
= Raises the tail of the turtls. CoORSSqUEnt ROVEments
= of the turtle will net leave any merk behind it.

public void taillp() {
dowm = false:
super. tailllp():
i
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public abstract class A {
public void f() {
System.out.printin("A.f!!");
}

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 ndm 12
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CartesianPoint PolarPoint

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

double currentRho = rho(); )

theta += angle;

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

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

i double newX = x() + dx;
) YT double newY = y() + dy;
r = Math.sqrt(newX*newX + newY*newY);|
theta = Math.atan2(newY, newX);

}

QNITINNN 'WINm 2 [T NIKYYZ DY [KD DA
NITYY 1NV 2IX"Y7 PITN WP D'winmY
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CartesianPoint

PolarPoint

private double x;
private double y;

private double r;
private double theta;

public CartesianPoint(double x, double y) {
this.x =x;

public PolarPoint(double 1, double theta) {
this.r = 15
this.theta = theta

i

public double x() { return x;}

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

| public double y() { return y;}

public double y() { return r * Math.sin(theta); }|

| public double tho() { return Math.sqrt(x*x + y*y); }

public double rho() { return 15} |

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

public double theta() { return theta; ¥ |

AT MO NITNNA WMm 2 mT NIk A

NITYY? 1N2Y X7 71ITN W
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CartesianPoint PolarPoint CartesianPoint PolarPoint
public double distance(IPoint other) { public double distance(IPoint other) { public double distance(IPoint other) { public double distance(IPoint other) {
double deltaX ther.x() 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 +
ther. deltaY*deltaY); deltaY*deltaY);
} } }
. DIYYY? [N DN ARNLDNT K7 72K DnIT Tign
I
deltaY -1 deltaX 2ty 1nwn nooin "y CartesianPoint nx an>w? non
Java nowa 1 ndIn 16 Java nowa 1 ndIn 15
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CartesianPoint PolarPoint CartesianPoint PolarPoint
public double distance(IPoint other) { public double distance(IPoint other) { public double distance(IPoint other) { public double distance(IPoint other) {
double deltaX = x()-other.x(); double deltaX = x()-other.x(); double deltaX = x-other.x(); double deltaX = x()-other.x();
double deltaY = y()-other.y(); double deltaY = y()-other.y(); double deltaY = y-other.y(); double deltaY = y()-other.y();
return Math.sqrt(deltaX * deltaX + return Math.sqrt(deltaX*deltaX + return Math.sqrt(deltaX * deltaX + return Math.sqrt(deltaX*deltaX +
(deltay * deltaY ); deltaY*deltaY); (deltaY * deltaY ); deltaY*deltaY);
} } } }
TNK 7TaN R
'o17n? NINT NITNNN MY —X() DAY X NX 97N
AbstPoint n7nn%? nTINnA X vt N NP0 DX TAN 9TV D7D N7 DI TN
PolarPoint -1 CartesianPoint niz7nnnn nnix pinn'a
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CartesianPoint PolarPoint

public String toString(){
return "(x=" +x+ ", y="+y+
", £="+tho() + ", theta=" + theta() + ")";

public String toString() {
return "(x=" + x() + ", y=" +y() +
" r="+ 1+ ", theta=" + theta+ ")'";

toString 112y y¥a7 pa N2 AT 7N
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NY]}IIT public class Object {

public Object() {}
...

public class Employee { }

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

public Employee(String n, Date DoB) {

name = n; public class Manager extends Employee {
birthDate = DoB;
} private String department;

I public Employee(String n) { public Manager(String n, String d) {
this(n, null); 7 super(n);
} > department = d;

?07nn 7w yoIin N1y ToN NN

N2 DY NANNI DXYN NITYY? [1ND'T DR IURK AT
77NN

2N DNMNZRNL (New NN'MN '97) 'K11N K (Y QY
‘7vom
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 instance variable initializers.
Execute the body of the current constructor.

(String) Name. -« Joe Smith”
double) Sal
[IN2TN NIINN (Goublo) Saiary 150000
(Date) Birth Date null
Basic initialization H (String) Department “Sales”

Allocate memory for the complete Manager object

Initialize all instance variables to their default values public class Employee extends Object {
private String name;

private double salary = 15000.00;
private Date birthDate;

Call constructor: Manager("Joe Smith", "Sales™)
Birl‘d constructor parameters: n="Joe Smith",

No explicit this() call public Employee(String n, Date DoB) {

Call super(n) for Employee(String) J1 implicit super();
Bind constructor parameters: n="Joe Smith" name = n:
Call this(n, null) for Employee(String, Date) birthDate = DoB:

Bind constructor parameters:
n="Joe Smith", DoB=null
No explicit this() call

T }
1. Bind parameters. public Employee(String n) {

2. If explicit this(), goto 5. oy 'super() for Object() this(n, null);
3. super(), No binding necessary }

o . No this() call
4. explicit var. init. Nosuper( call(Objectis the foot) }

5. Execute body

No explicit variable initialization for Object

No method body to call

Initialize explicit Employee variables: public class Manager
5000.00.

salary=1 3 extends Employee {
Execute body: name="Joe Smith"; date=null; private String department;
Steps skipped public Manager(String n, String d) {
Execute body: No body in Employee(String) super(n).
No explicit initializers for Manager department = d;
Execute body: department="Sales" }

}

XNalITn NXN

nMiIwn nx yn JVM n awxo mip nn
Manager m = new Manager(“Joe Smith”, “Sales”);
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(String)Name
(double)Salary
(Date)Birth Date
(string)Department




