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# 4 logo turtle that knows how Tto draw sguares
*

class SmartTurtle extends Turtle |

J..r":l':l'
*# Draws a2 sguare
* @param edge the size of the sguare edge
*
public wvoid drawSquare (int edge) |
for (int 1=0; 1<4; 1=1+1) {
moveForward (edge) ;
turnLeftt (207 ;
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# A Dyunk tutle is a turtle. a drunk turtle can't move
# Forward in a2 straight line but instead it moves
# 1n 8 zig zag rfasion
*

public class DrunkTurtle extends Turtle |

.I,.-’:-\I'pl'

* Advances the turtle forwards by a gilven numbexy of
* zteps. each =2teps will consist of up to 4 pixels and
* will follow a left turn of (—30,30) degrees.
# dparam steps The number of steps the turtle should
* advance .
*

public wvoid moveForward (double =tep=) |

for(int 1 = 0; 1 < =steps; i++) |

if (Math.randomi{) < 0.1 {
turnLeft { (int) (Math. randeom () * &0) — 30) ;

}

super.moveForward (1) ;
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= A lined turtle iz @ twurtle that draws dashed line
= ek ROFIng Formward.
*

public class LinedTurtle extend=s SmartTuartle {

AAkeeps the 31l position
private bhoolean dour:

_l_.-":i-:i-
= Copnstructs 2 mew lined turile.
*
public LinedTurtle(] {
dowmm = fal=e:
}
_I_.-":i-:i-

*= Lowssrs the £2il of the turtle. Consegquent morvemeinds
= of the turéle will leare behind it 2 dashed line.
*
public woid tailDowrm()] {
dowrnn = true:
supey . tajillDotwri] ;
*
_l_.-":i-:i-
= Raises the t2il of the turtle. Conseguent morvenents
= pf the turdle will npot ledrve any mark behind k.
*
public wvwodid taillp() {
downn = fal=e:
super. tailllp () :
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*= Adrances the turile ForwaERrds by 2 grirven muanber of
* appiks. 1F iiks tail is dowwr iE will
= draw 2 dashed 1inse whaelir BoTWilng.
= @Eparam units The number of unids the furdle showpld
= gdrance by,
*

public void moveForwardi(double units)
i1f('dowmn)
supery . noveForward(units) ; S ool drawieg

else |
int time=s = [(Antjunit=ss10-;
int leftiOwer = [(Iintjunits:10:

Aroreating the lines a3ch of siZe 10
fori(int i=0: i<time=s: i=i4+1l) {
supey . moveForward(10) -
changeTaili() :
¥
supeYy .. noveForwmard(lefcOwer) -
CailDowxi(]

h

Jochanging the £3il posidion
private vwoid charngeTaili()l {
A1E(dowr)
taillpi()
el=e
tailDowri() -
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public abstract class A {
public void f() {
System.out.printin(“A.f!!");

}

abstract public void g();
}

Aa=)(/A();

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

}
}

A a = new B(); Java nowa 1 n1dIN 12
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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;
this.y =vy;

}

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

}

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 rho() { return Math.sqrt(x*x + y*y); }

public double rho() { return r;}

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

}

public double theta() { return theta; }

N7 NMIPN2 NITINAN 'YINM |2 [I'T NIRNT nwy
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CartesianPoint PolarPoint

public void rotate(double angle) { public void rotate(double angle) {
double currentTheta = Math.atan2(y,x); theta += angle;
double currentRho = rho(); }

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) {
+= dx;
X +_ gx, double newX = x() + dx;
} y y> double newY = y() + dy;

r = Math.sqrt(newX*newX + newY*newY);|
theta = Math.atan2(newY, newX);

}

DITINAN 'YINM 2 [T NIRNT NW7 [ DA
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CartesianPoint PolarPoint

public double distance(IPoint other) { public double distance(IPoint other) {
return Math.sqrt((x-other.x()) * (x-other.x()) + double deltaX = x()-other.x();
(y-other.y())*(y-other.y())); double deltaY = y()-other.y();
}

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

L NIYWY? N NN AR L,NNT K7 728 NI TN
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CartesianPoint PolarPoint

public double distance(IPoint other) { public double distance(IPoint other) {

double deltaX =|x-other.x(); double deltaX = x()-other.x();

double deltaY =|y-other.y(); double deltaY = y()-other.y();

return Math.sqrt((x-other.x()) * [x-other.x())|+ return Math.sqrt(deltaX*deltaX +

y-other.y() f¥(y-other.y())); deltaY*deltaY);
} }
Java nowa 1 ndIn 16
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CartesianPoint PolarPoint

public double distance(IPoint other) { public double distance(IPoint other) {
double deltaX = x-other.x(); double deltaX = x()-other.x();
double deltaY = y-other.y(); double deltaY = y()-other.y();
return Math.sqrt(deltaX * deltaX + return Math.sqrt(deltaX*deltaX +
(deltaY * deltaY ); deltaY*deltaY);
} }
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CartesianPoint PolarPoint

public double distance(IPoint other) { public double distance(IPoint other) {
double deltaX = x()-other.x(); double deltaX = x()-other.x();
double deltaY = y()-other.y(); double deltaY = y()-other.y();
return Math.sqrt(deltaX * deltaX + return Math.sqrt(deltaX*deltaX +
(deltaY * deltaY ); deltaY*deltaY);
} }

J'01707 NINT NITINAN 'NY
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PolarPoint -1 CartesianPoint niz7nnnn nnix pinn®i
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CartesianPoint

public String toString(){
return "(X=" + X + ", y=" + y +

PolarPoint

public String toString() {
return "(Xz" + X() + u, y=u + y() +

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

toString N1ay yxa7 Da N nniT 70N
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N2N DNNIATRNL (new NN'NN '97) 'R1aN K17 Y A
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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.



NYJA | 'I' public class Object { .

public Object() {}
/...

public class Employee { }

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

public Employee(String n, Date DoB) {

public class Manager extends Employee {

name = n;
birthDate = DoB;

} private String department;

public Employee(String n) { public Manager(String n, String d) {
this(n, null); super(n):

) department = d;

}
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Manager m = new Manager(“Joe Smith”, “Sales”);
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(String)Name
(double)Salary
(Date)Birth Date
(String)Department

®
& +
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(String) Name “Joe Smith”

(double) Salary 15000.0

(Date) Birth Date null

<
el Basic initialization

== E o Allocate memory for the complete Manager object
; % ! Initialize all instance variables to their default values
i !

Call constructor: Manager("Joe Smith", "Sales")

Bind constructor parameters: n="Joe Smith",
d="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)
iM%, BiNA cONstructor parameters:

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

2. If explicit this(), goto 5. oy sumer() for Object(
3. super(), No binding necessary

i Rl No this() call
4. epr|C|t var. init. No super() call (Object is the root)
. 5. Execute body No explicit variable initialization for Object

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"

(String) Department “Ggles”

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

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

}

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;
}
}




