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Best Practice <with generics>

- Specify an element type only when a collection is

Instantiated:
Set<String> s = new HashSet<String>();
_ 4 N _
hd "
Interface Implementation

Works, but...

public void foo(HashSet<String> s){..}
public void foo(Set<String> s) {..}

s.add() invokes HashSet.add() \
° o Better!
Q




Diamond Notation

Set<String> s = new HashSet<String>();

=> Set<String> s = new HashSet<>();
O

Q
No need to specify the
generic type in a “new”
statement

Map<String, List<String>> myMap =
new HashMap<String, List<String>>();

=» Map<String, List<String>> myMap = new HashMap<>();

Not the same as:
Map<String, List<String>> myMap = new HashMap();

(Compilation warning)

http://docs.oracle.com/javase/tutorial/java/generics/genTypelnference.html#type-inference-instantiation



Queue Example

Queue<Integer> queue = new LinkedList<>();
queue.add(3);

NX DA wnnn
queue.add(1); NK DAl List pwnn
queue.add(new Integer(1l)); Queue

queue.add(new Integer(6));

queue.remove(); N7apn X7 remove UKD
System.out.println(queue); N0INY 12K ,D'VININNN
[IUXIN 12K KN NN'YINN

(W12 [IwUXIN) 01DIY

Output: [1, 1, 6]

N01DNN 1TO '97 D'ITION DMA'RN
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LinkedHashSet Example

set.
set.
.add(new Integer(1l));
set.

set

set.

Set<Integer> set = new LinkedHashSet<>();

add(3);
add(1);

add(new Integer(6));
remove(6);

System.out.println(set);

Output: [3, 1]

OOO

NIIYKRI N01ON) N01dNN 1TO 9"y 1 TIon
(opmIx ' v
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TreeSet Example

Set<Integer> set = new TreeSet<>();

set.add(3);

set.add(1);

set.add(new Integer(l));

set.add(new Integer(6));

set.remove(6); .0™7193 0MA'R WwoONN 1Kk Set
System.out.println(set);

Output: [1, 3]
OOO

.DN7w "'Yyau"n 2TON KIN DMARN NTO
n"y ‘8122 Comparator 1'ayn? N1
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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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DIV D'wimM 3 naxnl IPoint pwmmn nNX 12'k0 nRk¥IN -
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<<interface>> << class >>

IPoint < Rectangle
N A& WV
- 1 ~

g ~
’ I
- ~
e | ~
- ~
- | ~
-~ -~

<<class>> <<class>> <<class>>
CartesianPoint PolarPoint SmartPoint




|IPoint pwnnn

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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7900 T¥A T 7190W 10IN AWAINN [122IN -
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<<interface>>
IPoint

7aN

<<abstract>>
AbstPoint

/N

TIPN INIX D710 D'P90N Y .1'7Y

3 "2 TIPN 7190W NX NINT7 N0 »
D' ™71 IPoint pwmn 'win'n
0'01 N?7NN2 N7X 0'SNIWN

NYI7Y 1Y DINN N9NIYN
DO'Yin'nn

<<class>>
CartesianPoint

<<class>>
PolarPoint

<<class>>
SmartPoint




Abstract Classes  niowsm ni77nn

n'mn v NNTAm nowsim np7nn -
abstract nnmwn
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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; }




.

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 v CartesianPoint nx 2an>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() nrrn7 x nx 9*7n)
NI'7700N DX TN 94TVl N7 NNiv? 0ixa TN



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 n2nn%? nTInnn NX 1'avn? [N any
PolarPoint -I CartesianPoint nip'7nnnn NNIX pINNnYI
I



CartesianPoint PolarPoint
public String toString(){ public String toString() {
return "(X=" + X + ", y=" _|_ y + return "(X=" + getX() + H, y=" + getY() +
", £=" + tho() + ", theta=" + theta() + ")"" " E=" 4 £+ ", theta=" + theta + ")";
; )

toString N1ay yx¥a7 Da N1 nnIT 'nn

public String toString(){ public String toString() {
return "(x=" + getX() + ", y=" + getY() + return "(x=" + getX() + ", y="" + getY() +
", ="+ rho() + ", theta="' + theta() + ")""; " r=" + 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.sqgrt(deltaX * deltaX +  deltay *
deltay );

}

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

")



<<interface>>

IPoint
4‘5 Remember! Implements
- IPoint
<<abstract>> distance
AbstPoint toString
2\
<<class>> <<class>> <<class>>
CartesianPoint PolarPoint SmartPoint

ol

/Remember! Extends AbstPoint
getX
gety

\_ rotate 4
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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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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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D'AMN

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: " + 1i);
}
denominator += 1.0/i;
}
return numbers.size()/denominator;
}
oI19'Un YUTN V"IN ey
nN7'n1 wnnwn? Exception NX'AY 7V D'NXN
NX P17 7'2wa throw nnmwn NN'Y NNY
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Throwable

wlava Class»
Exception
wlava Classs wlava Classs wlava Classs wlava Classs
I0OException PrintException SAXException SOLException
wlava Classs «lava Class: «lava Class: «lava Class:

EOFException FileNotFoundException RemoteException SocketException
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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
NXAY Y' nTn T2
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JprintMeansByFiles 7 xhj'w

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.aslList(1, 2, 3));
files.put("file2", Arrays.aslList(1,2,-4));
files.put("file3", Arrays.aslList(15,17,30));
printMeansByFiles(files);

;079N NN NN IT NN »

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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Exception n nwin! ]

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

}
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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:

+ 1i);
}

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());

71 790" Nt PI7an
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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 N'101N jl:‘v ¢

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());

N NMDIMN V7O .

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);

}



