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class B {
protected int a;
protected int b;
'public String toString(){ !

| return "a: " + this.a + " b: " + this.b;

class C extends B{
private int c;
public String toString(){
return super.toString() + " c: " + this.c;

}
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IPoint < Rectangle
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<<class>> <<class>> <<class>>
CartesianPoint PolarPoint SmartPoint
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public interface IPoint {

/** returns the x coordinate of the current point*/
public double getX();

/** returns the y coordinate of the current point*/
public double getY();

/** returns the distance between the current point and (0,0) */
public double rho();

/** returns the angle between the current point and the abscissa */
public double theta();

/** move the current point by dx and dy */
public void translate(double dx, double dy);

/** rotate the current point by angle degrees with respect to (0,0) */ XY
public void rotate(double angle);
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<<class>>
CartesianPoint

<<class>>
PolarPoint

<<class>>
SmartPoint

Shared code

Shared code

Shared code
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<< class >>
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public abstract class A {
public void f() {
System.out.println(“A.f!!”);

}

abstract public void g();
}

A a = new A(); )x(

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

}
}

A a = new B();



CartesianPoint PolarPoint

private double x; private double r;
private double y; private double theta;
public CartesianPoint(double x, double y) { public PolarPoint(double t, double theta) {

this.x = x; this.r = r;

this.y =y; this.theta = theta;
} }
public double getX() { return x;} public double getX() { return r * Math.cos(theta); }
public double getY() { return y;} public double getY() { 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; }
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CartesianPoint

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

PolarPoint

public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

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

L NIYWYT [N AN AR, NNT X7 728 nniT TN

deltaY -1 deltaX "tvn 2nwn nooin "y CartesianPoint nx an>wY noia

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

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

public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

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

“TAN 7720 IRW)
— getX() nI'fn7? X Nx 97N
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CartesianPoint PolarPoint
public double distance(IPoint other) { public double distance(IPoint other) {
double deltaX = getX()-other.getX(); double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY(); double deltaY = getY()-other.getY();
return Math.sqrt(deltaX * deltaX + return Math.sqrt(deltaX * deltaX +
deltaY * deltaY ); deltaY * deltaY );
} }

'017N% NINT NITINNN 'Y
AbstPoint np7nn? nTINnn DX 'avn? [N any
PolarPoint -1 CartesianPoint niz7nnnn nnIx pinnai
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CartesianPoint PolarPoint
public String toString(){ public String toString() {
return "(X=" + X + ", y=" + y + return "(X=" + getX() + H, y=" + getY() +
", t=" + tho() + ", theta=" + theta() + ")"; " e=" 4+ " theta=" + theta + ")";
J }

toString N1ay yx¥a? Da N1 nniT '7nn

public String toString(){ public String toString() {
return "(x=" + getX() + ", y=" + getY() + return "(x=" + getX() + ", y=" + getY() +
",1=" +tho() + ", theta="" + theta() + "")"; ", t=" + rho() + ", theta="" + theta() + '")";
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public abstract class AbstractPoint implements IPoint{
public double distance(IPoint other) {
double deltaX = getX()-other.getX();
double deltaY = getY()-other.getY();

return Math.sgrt(deltaX * deltaX + deltaY *
deltay );

}

public String toString() {
return "(x=" + getX() + ", y=" + getY() +
", r=" 4+ rho() + ", theta=" + theta() +

")
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public class PolarPoint extends AbstractPoint{

private double r;
private double theta;

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

}

@Override
public double getX() {
return r * Math.cos(theta);

}

@Override
public void rotate(double angle) {
theta += angle;

}
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getX, getY <<interface>>
rho, theta IPoint
Translate 4‘5 Remember! Implements
TOELE - IPoint
<<abstract>> distance
AbstPoint toString
2\
<<class>> <<class>> <<class>>
CartesianPoint PolarPoint SmartPoint

o

/ Remember! Extends AbstPoint that

implements IPoint
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gety
Rotate
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non- IX final, sealed nI'n7 2"n 1™ nwN' NN P70 XN puan\npnn 75
sealed

public sealed interface IPoint permits AbstPoint {...}

public abstract sealed class AbstPoint implements Ipoint permits PolarPoint,
CartesianPoint, SmartPoint {...}

public [sealed]|class CartesianPoint extends AbstPoint [permits|angle{...}

public final class PolarPoint extends AbstPoint {...}

public non-sealed class SmartPoint extends AbstPoint {...}

non-sealed x%77 nanan% N1
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public static double harmonicMean(Collection<Integer> numbers){
if (numbers.isEmpty()){
return O;
}
double denominator = 0;
for (int i : numbers){
denominator += 1.0/1i;

}

return numbers.size()/ denominator;
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public static double harmonicMean(Collection<Integer> numbers) throws Exception{
if (numbers.isEmpty()){
return 0;
}
double denominator = 0;
for (int i : numbers){ constructor
if (i <= @){ | * \
throw new Exception("wrong value in list: " + i);
}
denominator += 1.0/i;
}
return numbers.size()/denominator;
}
o19'unNn YUTNn VPY"AIR Ny
n7'n2 wnnwn'? Exception NN'AY 7V D''N¥n
NX N7 'ava throw nhmwn NnN'Yl NNy
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«lava Class»
Throwable

T

«lava Classy
Error

1

«Java Class»
LinkageError

«Java Clags»
virtualvachineError

1

«lava Clagss
Exception

T

«Java Clags»
I0Exception

wlava Classw
RuntimeException

«Java Class»
SOLException

/

\

«lava Clagss

OutOfMemoryError

«Java Clags:»
StackOverflowError

«Java Clags:»
EOFException

«lava Class»

ArithmeticException

«Java Class»

IndexOutOfBoundsException

«lava Class»
NullPointerException




V7" AIXR XIN EXception

Exceptions whose handling is NOT
verified during Compile time.

«lava Clagss
frowahe All Unchecked exceptions are direct
z% subclasses of RuntimeException class
wlava Classs «Java Class»
Error Exception

T T

«Java Class» «Java Clags» «Java Clags» «lava Class» «Java Class»
LinkageError VirtualvlachineError I0Exception RuntimeException SOLException
«lava Class» «lava Clags» «lava Clags» «lava Class» «lava Clags» «lava Class»
OutOfMemoryError StackOverflowError EOFException ArithmeticException IndexOutOfBoundsException NullPointerException

Unchecked Exceptions Unchecked Exceptions
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If in your code if some of method throws a
checked exception, then the method must
either handle the exception or it must
specify the exception using throws

«lava Class»
Throwable

T

«lava Classy
Error

1

keyword.

«Java Class»
LinkageError

«Java Clags»
virtualvachineError

1

«lava Clagss
Exception

T

«Java Clags»
I0Exception

|

wlava Classw
RuntimeException

«Java Class»
SOLException

A

«lava Class»
OutOfMemoryError

«Java Clags:»
StackOverflowError

«Java Clags:»
EOFException

«lava Class»
ArithmeticException

«Java Class»

IndexOutOfBoundsException

«lava Class»
NullPointerException

Checked Exceptions
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public static double harmonicMean(Collection<Integer> numbers) throws Exception{
if (numbers.isEmpty()){
return 0;
}
double denominator = 0;
for (int i : numbers){ constructor
if (i <= @){ | * \
throw new Exception("wrong value in list: " + i);
}
denominator += 1.0/i;
}
return numbers.size()/denominator;
}
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public static void printMeansByFiles(Map<String, Collection<Integer>> numbers) {
for (Map.Entry<String, Collection<Integer>> mapEntry: numbers.entrySet()){

double hMeanForFile = harmonicMean(mapEntry.getValue());

System.out.println("for file: + mapEntry.getKey() +

hMean is: " + hMeanForFile);

A 4

} Exception
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public static void printMeansByFiles(Map<String, Collection<Integer>> filesInfo)
throws Exception{
for (Map.Entry<String, Collection<Integer>> mapEntry: filesInfo.entrySet()){
double hMeanForFile = harmonicMean(mapEntry.getValue());
System.out.println("for file: " + mapEntry.getKey() + "

hMean is: " + hMeanForFile);
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public static void printMeansByFiles(Map<String, Collection<Integer>> filesInfo) {

for (Map.Entry<String, Collection<Integer>> mapEntry: filesInfo.entrySet()){

try{
double hMeanForFile = harmonicMean(mapEntry.getValue());

System.out.println("for file: + mapEntry.getKey() + " hMean is:

+ hMeanForFile);

}
catch (Exception e){

System.out.println("cannot calculate hMean for file " + mapEntry.getKey());
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public static void main(String[] args){
Map<String, Collection<Integer>> files = new LinkedHashMap<>();
files.put("filel", Arrays.asList(1, 2, 3));
files.put("file2", Arrays.aslList(1,2,-4));
files.put("file3", Arrays.aslList(15,17,30));
printMeansByFiles(files);
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for file: filel hMean 1is: 1.8363636363636365
cannot calculate hMean for file file2
for file: file3 hMean is: 15.8538588388838889
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public static void main(String[] args){

Map<String, Collection<Integer>> files = new LinkedHashMap<>();
files.put("filel",| null);

files.put("file2", Arrays.aslList(1,2,-4));
files.put("file3", Arrays.aslList(15,17,30));
printMeansByFiles(files);
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public static double harmonicMean(Collection<Integer> numbers) throws Exception{
if (numbers.isEmpty())

NullPointerException

public static void printMeansByFiles(Map<String,/|/Collection<Integer>> filesInfo)

catch (Exception e){
System.out.println("cannot calculate hMean for file

+ mapEntry.getKey());
}
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class HMeanException|extends Exception{
public HMeanException(String message) {
super("Harmonic Mean calculation error! " + message);

}
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'N1QN 7Y NMIWRIN NTIRON NN




YUThn A" YNhn OI19'0a vin'v

public static double harmonicMean(Collection<Integer> numbers) throws HMeanException {
if (numbers.isEmpty()){
return 0O;
}
double denominator = 0;
for (int i : numbers){
if (i <= 0){
throw new HMeanException("wrong value in list:

+ 1);
}

denominator+ = 1.0/1i;

}

return numbers.size()/denominator;
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public static void printMeansByFiles(Map<String, Collection<Integer>> filesInfo)

catch (HMeanException e){
System.out.println("cannot calculate hMean for file

}

+ mapEntry.getKey());
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public static void printMeansByFiles(Map<String, Collection<Integer>> filesInfo)

catch (HMeanException e){
System.out.println("cannot calculate hMean for file " + mapEntry.getKey());

e.printStackTrace();

}

public static void main(String[] args){
Map<String, Collection<Integer>> files = new LinkedHashMap<>();
files.put("filel", Arrays.aslList(1, 2, 3));
files.put("file2", Arrays.aslList(1,2,-4));
files.put("file3", Arrays.aslList(15,17,30));
printMeansByFiles(files);

for file: filel hMean is: 1.6363636363636365 UI?Dn nX I73'|7] IT N11O0IN jllv ¢

cannot calculate hMean for file file2

HMeanException: Harmonic Mean calculation error! wrong wvalue in list: -4
at Tmp.harmonicMean(Tmp.java:22)
at Tmp.printMeansByFiles(Tmp.java:36)

at Tmp.main{Tmp.java:52)
for file: file3 hMean is: 18.33383858B5B5889
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public static void printMeansByFiles(Map<String, Collection<Integer>> filesInfo)

catch (HMeanException e){

System.out.println("cannot calculate hMean for file
System.out.println(e.getMessage())

+ mapEntry.getKey());
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cannot calculate hMean for file file2
Harmonic Mean calculation error! wrong value in list: -4
Tor file: Tile3 hMean 1s: 15.383853355888389

class HMeanException extends Exception{
public HMeanException(String message) {
super("Harmonic Mean calculation error! " + message);

}



