Java Nawl 1 n1ain

D'NTI 1221'X¥7219 NI2JN (9 190N V'Y

DI121"7 72N

avnnn 'vn'%7 1son N1
2'AX 7N NV'ONANIN



Ol 'K

1. Java Basics

3. Generics

and

5. Functional Programming Iterators
and Streams

Design Patterns

Software Engineering Foundations



DI'N7 N1JINN

1221'¥2219 NI2ON




DI'N7 N1JINN

1221'¥2219 NI2ON




NMNMIIAN NP2NN

Comparator<String> ¢ = new Comparator<String>() {
@Override
public int compare(String a, String b) {
return Integer.compare(a.length(), b.length());
}
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List<String> beatles = Arrays.asList("John",
"Paul", "George", "Ringo");

Collections.sort(beatles, new Comparator<String>() {
@Override
public int compare(String a, String b) {
return Integer.compare(a.length(), b.length());
} o
} ° o
)s
System.out.println(beatles);
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Collections.sort(beatles, new Comparator<String>() {
@Override
public int compare(String a, String b) {
return Integer.compare(a.length(), b.length());
}

)5

Comparator<String> cmp = (String x, String y)-> {
return Integer.compare(x.length(), y.length());
}s

Collections.sort(beatles, cmp);
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Collections.sort(beatles,
(String x, String y)-> {
return Integer.compare(x.length(), y.length());

});
U
o o
Collections.sort(beatles, .

(SEring x, String y)-> {
return Integer.compare(x.length(), y.length());

})s
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Collections.sort(beatles,

(XJ y)'> {
return Integer.compare(x.length(), y.length());
});
5 O
Collections.sort(beatles, °

(x, y)-> Integer.compare(x.length(), y.length())
);
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@FunctionalInterface
public interface I1{
public void funcl(int x);

}
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List<Integer> ints = Arrays.aslList(5,1,2,4,3);
ints.sort(Integer: :compare);

i i N

ints.sort((x,y)->Integer.compare(x, y));
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List<String> strings = Arrays.asList("aa"”, "Ab", "BA", "Bb");
strings.sort(String::compareTolgnoreCase);

i i pdindY;

strings.sort((x,y)->x.compareToIgnoreCase(y));

https://docs.oracle.com/javase/tutorial/java/javaOO/methodreferences.html :nioon nixnait
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public class Tree{
Node root;
public class Node{ public int sumLeftValues(){ . }
public Node left;
public Node right; public int sumRightValues(){ .}
public int value; }

public Node(int value, Node left, Node right){
this.left = left;
this.right = right;
this.value = value;

}

public Node getLeft(){ return this.left; }
public Node getRight(){ return this.right;}

public int getValue(){ return this.value; }

13




1 NN9

public class Tree{
Node root;
public int sumLeftValues(){
int sum = 0;
Node node = this.root;
while(node != null){
sum += node.getValue();
node =|node.getLeft();

}

return sum;

}

public int sumRightValues(){
int sum = 0;
Node node = this.root;
while(node != null){
sum += node.getValue();
node =|node.getRight();

}

return sum;
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private int sumValues(boolean isLeft){
int sum = 0;
Node node = this.root;
while(node != null){

sum += node.getValue();

if (isLeft){
node = node.getLeft();

}
else{

node = node.getRight();
}

}

return sum;

}
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public int sumLeftValues(){ return sumValues(true); }

public int sumRightValues(){ return sumValues(false); }
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private int sumValues(func){

}

int sum = 9;
Node node = this.root;
while(node != null){
sum += node.getValue();
node = func(node)

}

return sum;

public int sumLeftValues(){
return sumValues(lambda node: node.left());

}

public int sumRightValues(){
return sumValues(lambda node: node.right());

}
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public void handlelLeft(Node node){
/* shared code */
doSomethingWith(node.left());
/* shared code */
doSomethingElseWith(node.right());
/* shared code */

} public void handleRight(Node node){

/* shared code */
doSomethingWith(node.right());

/* shared code */
doSomethingElseWith(node.left());
/* shared code */

}

NP MY DY ('221'%2219 X?7) PRINITAN? ' IWaN At mpna |
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public void handle(Node node, Boolean islLeft){
Node firstChild, secondChild;
if (isLeft){

firstChild = node.left(); public void handleLeft(Node node){
secondChild = node.right(); handle(node, true);

} }

else{

firstChild = node.right();

public void handleRight(Node node){
secondChild = node.left();

handle(node, false);
} }

/* shared code */

doSomethingWith(firstChild);
/* shared code */

doSomethingElseWith(secondChild);
/* shared code */
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List<Integer> ints = Arrays.aslList(1,2,3,4,5);
ints.stream() .map(x->x*x)
filter(x->(x%2 == 0))
.forEach(System.out: :println);

pdidY;

.forEach(x->System.out.println(x));
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List<Integer> ints = Arrays.aslList(1,2,3,4,5);
ints.stream().map(x->x*x)
filter(x->(x%2 == 0)) D112 NI7WO

n"1o10 A7IYY  ———> .forEach(System.out: :println);
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List<Integer> ints = Arrays.aslList(1,2,3,4,5);
ints.stream().map(x->x*x)
filter(x->(x%2 == 0))
.forEach(System.out: :println);

stream <: [ filter } — [forEach}

Qutpult: 1 1
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List<Integer> ints = Arrays.aslList(1,2,3,4,5);
ints.stream().map(x->x*x)
filter(x->(x%2 == 0))
.forEach(System.out: :println);

@@

stream <: { filter forEach

Output:

O
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List<Integer> ints = Arrays.aslList(1,2,3,4,5);
ints.stream().map(x->{

System.out.println("mapping " + x);
return x*x;
})
filter(x->{
System.out.println("filtering: " + x);

return x>10;

})
.forEach(x->{

System.out.println("terminating:

output: + X);

mapping 1 1);

filtering: 1
mapping 2
filtering: 4
mapping 3
filtering:
mapping 4
filtering: 16
terminating: 16
mapping 5
filtering: 25
terminating: 25 e
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List<Integer> ints = Arrays.aslList(1,2,3,4,5);
ints.stream().map(x->{

System.out.println("mapping " + x);
return x*x;
})
filter(x->{
System.out.println("filtering: " + x);

return x>10;

1)
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List<Integer> ints = Arrays.aslList(1,2,3,4,5);

boolean res = ints.stream()
.map(x->""

+X) .

String 7 Integer n pOta DMNA'RN '0I9'0 'Y

.skip(2) DT DIIYNIN DMAKRD Y 7V 17T

.anyMatch(x-> x.equals("l"));<: NNX NINDY7 DX

N'D DT NITNNNN
?2"1" ntnnNnn

List<Integer> ints = Arrays.aslList(1,2,3,4,5);
boolean res = ints.stream()

1 %7 DO D"MA'RN 190N NX 0'7'2AN . Limit(l)

| .allMatch(x-> x ==1));
?1 % DY DT DMK 70 ORD 4::}

-

.forEach m> ,n1mosio ni72vo |n anyMatch, allMatch, noneMatch ni7ivon
MNY12 )W nintnn |0, forEach 7 Tiana

|
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public static int comparesCounter;

public static void main(String[] args) {
List<Integer> ints = Arrays.aslList(5,4,3,2,1,6);
ints.stream()

filter(x->x%2==0)

.peek(x->{System.out.println("peekr " + x);})

.sorted((x,y)->{
comparesCounter++;
System.out.println("comparing: " + x + "," + y);
return Integer.compare(x, y);

})
.forEach(System.out: :println);

n

System.out.println("num of compares: + comparesCounter);
}

4 )
output: ,901221 ,N7Y9IN X'N 1I'7V DTN DX N'Thn peek n71yon
peek 4 0NT9D N7APY N7IYON DK DITH MAKR 73 7V n7'won
peek 2 p 4
peek 6 ,NNIN V¥27 Nn 7V .nmaw 021y na'R sorted n'71von
comparing: 2,4 L IN7u9In X'n 1'7V DTN AKX 7D NN 9I0KYT w'/

comparing: 6,2
comparing: 6,4
2
4
6

num of compares: 3

YNIJ1 OX NINY' NN
filter n N71V9 NN
?sort n N7V NN
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public static Optional<String> findStringOfLenK(
List<String> strings, int k){
for (String s: strings){
if (s.length() == k){
return Optional.of(s);
}

}
return Optional.empty();
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List<String> 1lst = Arrays.asList("John", "Paul", "George", "Ringo");

Optional<String> strOfLen6 = findStringOfLenK(lst, 6);
if (strOfLen6.isPresent()){
System.out.println(strOfLen6.get());

}
strOfLen6.ifPresent(System.out: :println);
output:
Optional<String> strOfLen3 = findStringOfLenK(lst, 3); George
System.out.println(strOfLen3.orElse("no-value")); George
no-value

https://docs.oracle.com/javase/8/docs/api/java/util/Optional.ntml :noon nxP?
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reduce N71uU9

List<Integer> ints = Arrays.aslList(1,2,3,4,5);
Optional<Integer> product = ints.stream()
.reduce((x,y)->x*y);
Optional<Integer> sumOfSquares = ints.stream()
.map(Xx->x*x)
.reduce((x,y)->x+y);

J221'%9IX TV NM'TNNN N9I0 N71V9 X' reduce n71van e
(771 "221'¥9IX 1TV N'TAR ,0N172) MV MTNN DR reduce ,p' DTN DX °

NNIN N'XPAI9N NIVXNAND 0112 0NANRND 72 NN 7W ARXIN N1'TNR reduce ,MNN °
LN19d NN NN

.NTN 12'RN NN I'TNN reduce N N21wa , TN 2'2n DTN DN °

BinaryOperator<T> D19'on XIN N?72pN reduce w 1bman
.0'9012 0"1bN19 DV reduce n'xmlﬂb nonvun NNy e
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@FunctionalInterface

public interface BinaryOperator<T>

extends BiFunction<T,T,T>
A\ \

.TA72 TRR Ma
DMLNT9N N7 NAxXN Yy¥a7 waT1 BinaryOperator 2%
7v DY NX DNYWI7wWA A'¥n NIn .BiFunction 7w T,U,R

AN\

17w M1an fonon T
7y n7voi BinaryOperator 7w apply ‘72190 :nivnwnn

@Functionallnterface N N N
public interface BiFunction<T,U,R>

Represents a function that accepts two arguments and produces a result.

This is a functional interface whose functional method is apply (Object, Object).

Method Summary

_ Instance Methods Abstract Methods Default Methods

Modifier and Type
R

L019'0N INIXK DX NO'TNNAIL OI9'0N INIXN DA ']W/

Method and Description

apply(T t, U u)
Applies this function to the given arguments. 33
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@FunctionalInterface
public interface Supplier<T>

Method Summary

_ Instance Methods Abstract Methods

Modifier and Type Method and Description

T get()
Gets a result.

WINN 2w NAAIT?2 wWinm °

public class NaturalNumbers implements Supplier<Integer>{
private int i;
@Override
public Integer get() {
return ++i;

}
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Stream<Integer> s = Stream.generate(new NaturalNumbers());
s.1limit(5).reduce((x,y)->Math.max(x,y))
127.ifPresent(System.out::println);

— output:
7V yoin ifPresent
reduce n 1IN Optional

Stream<Integer> s = Stream.generate(new NaturalNumbers());
s.map(x->x+1).forEach(System.out: :println);

N¥IN2 NP NN
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Stream<Integer> s = Stream.generate(new NaturalNumbers());
System.out.println(s.filter(x-> x % 7 == 0)
.anyMatCh(X‘> X % 1@==6)); output

true

1 P2NNNN 1901 0'p 0OXN,70 N D1LPNI 7 2 D'PYNNAN DDA AN *
?10

Stream<Integer> s = Stream.generate(new NaturalNumbers());
System.out.println(s.filter(x-> x % 7 == 0)

filter(x-> x < 70)

.anyMatch(x-> x % 10==0)); nxAna Mt an

782N TN
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Stream<Integer> s = Stream.generate(new NaturalNumbers());

List<Integer> ints = s.limit(5)
.map (x->x*x)

.collect(Collectors.toList());

System.out.println(ints);

Output:
[1, 4, 9, 16, 25]

Stream<Integer> s = Stream.generate(new NaturalNumbers());
Double d = s.1limit(5).collect(Collectors.averagingDouble(x->x*x));

System.out.println(d); "”’,/’,/////7'

—

NX N7'von averageingDouble n'xj1on
DTN M2A'X 7V 20N190 N7APNNY N'¥71190
DN7W YXINNN NX Nawnnl

Output:
11.0
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Stream<Integer> s = Stream.generate(new NaturalNumbers());
Map<Boolean, List<Integer>> partition = s.limit(5)
.map (x->x*x)
.collect(Collectors.partitioningBy(x->x>10));
System.out.println(partition);

output:
{false=[1, 4, 9], true=[16, 25]}

List<String> beatles = Arrays.asList("John", "Paul", "George","Ringo");

Map<Integer, List<String>> groups = beatles.stream()
.collect(Collectors.groupingBy(x->x.length()));

System.out.println(groups);

output:
{4=[John, Paul], 5=[Ringo], 6=[George]}
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