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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) ;

Java nowa 1 ndM s
22X 7N NL'0MMIN




790N TY

790N TX2 T 7195w q0IN AavAIAN [DAIN  NKT nniy?

DIPNA NYIN1 TIPn YO DR A7nn n7apn nvain "y
TP MIX D710 D'P90N W .17 ITNY

<<interface>>
IPoint |2 TIZN 7190W NX NINT? Non

™71 IPoint pwann 'wnnn 3

Lo} 1
(.4
*<<abstraet>> N'NNY 0'02 Nj77NN2 N7R DY
AbstPoint
/] T D'YIN'MN NYIYY NonNivn
<<class>> <<class>> <<class>>
CartesianPoint PolarPaint || SmartPoint .

NIP7N TY

01IY D'win'm 3 1maxni,[Point puinn NX 11'K1 NR¥INL
Ny

NX DD K71, 7272 [Point pwana ov17nn ninE? D ')
790N TI72 D'T'NY D'11'W7 D'WFIR NIYANND Nig7nnn
TIj7 YO INIXY 22 ,NI"7 T 7190W 101N D'PYIN2 WIn'Y
(DT'97n'7219) 0'790 |11an DY N1 NIX2 Ty

<<interface>> <<class>>
1Point — Rectangle
~ & N
s .
<<class>> <<class>> <<class>>
7 # 1 ; 7
CartesianPoint PolarPoint SmartPoint

NXNAIT - NIVYOIN nlp'mn

NLIYD 77NN

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

212K 7N NV'0NRIIKR

NILYOIM NIR7NN

700 "y MTAm nowsin nF7Nn
abstract mmwn

77NN 7w yom x'7 N1 X7
(w7 Nnima) nowsin

25 IR wnnY X7 X pwan wnn? a7
12 DNTAMD DMWY

T 7195Wn yan'n? 7'win [nan int
NIV Ni7Nna

Java nowa 1 ndIin °
22K 7N NV'0N1IIK

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 g"f double newX = x() + dx;

) YT double newY = y() + dy;

£ = Math.sqrt(newX*newX + newY*newY);

theta = Math.atan2(newY, newX);

}
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CartesianPoint PolarPoint

private double x; private double 3
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 ]
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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 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(); (v-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 NniT Tign
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 +

XNnaITa

(deltaY * deltaY ); deltaY*deltaY); (deltaY * deltaY ); deltaY*deltaY);
} } } }
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public String toString(){ public String toString() {
i return "(x=" +x+ ", y=" +y+ turn "(x=" + x() + ", y=
S2INNIX,|NDT NIRYPN N7710 DYV 79 WTN yoIn vy ", ="+ sho() + , theta=" + theta() + )" e 1 ™, e + EEE ™y
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NNDAIT public class Object { L

public Object() {}
...

public class Employee { }

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

public Employee(String n, Date DoB) {

?07nn 7w yoIin N1y ToN NN
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77N

X2 DNMINZRNL (NeW NN'MN '97) 'K1aN K7 (v QY
‘72vom

name = n: public class Manager extends Employee { Bind constructor parameters.
birthDate = DoB; i i i i
) private String department: If explicit thls(), call lrecurswely, an‘d‘then skip to Step 5.
Call recursively the implicit or explicit super(...)
[ ublic Employee(String n i i i . .
P this(n ”E”).y (Sting n) { puskijllpcel;/(li;ager(Strmg n, String d) { [except for Object because Object has no parent class]
} o) depanmém: d; Execute the explicit instance variable initializers.
) ~ } Execute the body of the current constructor.
— .}
(String) Name. “Joe Smith”
(double) Sal
[IN2TN N1INn (doste) Saary 15000.0 NNAI'TN NXN
(Date) Birth Date null
Basic initialization H (String) Department “Sales”
Allocate memory for the complete Manager object
Initalze all instance variables to their default values | ["public ciass Employee exiends Object { MIYN NXR yn JVM 0 wRd Mg an
private String name; “ TR »
Call constructor: Manager(* Joe Smith”, "Sales") prvate double salary = 15000.00; Manager m = new Manager(“Joe Smith”, “Sales”);
Blrld clun§lruclur parameters: n="Joe Smith", private Date birthDate;
I="Sales’
No explicit this() call public Employee(String n, Date DoB) {
call SUPE(;(") for Employee(String) smith I implicit super();
Bind constructor parameters: n="Joe Smith" = 1 1 .
Call this(n, null) for Employee(String, Date) Emgmg,mg 27V naxal bxyn nITY? [ND'T NIRXPN JIURD Ay
Bind
p =" " i } 1
1.Bind parameters. Mo o public Employee(String n) { 77N N
2. If explicit this(), goto 5. 5 super() for Object() this(n, null);
3. super(), No binding necessary } . N
4. ooloi v i NSDOE, rrro ) (sting)Name
. Execute boay No explicit variable initialization for Object -
L Nemanameay e y double)Salar
o S s e o Warager (double)Sarary
salary= ;
Execute body: name="Joe Smith"; date=null; private String department; + (Date)Blrth Date ‘
Steps skipped public Manager(String n, String d) { X
Execute body: No body in Employee(String) super(n) (smng)Department
No explicit initializers for Manager department = d;
Execute body: department="Sales" }
}




