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Question?

 Collections

* [terators

* Java’s containers

* Algorithms for collection



Jlambaa-BbiparkeHmA

class LengthStringComparator implements Comparator<String> {
public int compare(String firstStr, String secondStr) {
return Integer.compare(firstStr.length(),secondStr.length());

}

Arrays.sort(strings, new LengthStringComparator ());



Jlambaa-BbiparkeHmA

* (String firstStr, String secondStr) ->
Integer.compare(firstStr.length(),secondStr.length());

 Comparator<String> comp = (firstStr, secondStr) ->
Integer.compare(firstStr.length(),secondStr.length());

* (int x) ->{if (x<=1) return -1; }

* Arrays.sort(strs, (firstStr, secondStr) ->
Integer.compare(firstStr.length(), secondStr.length()));

* Arrays.sort(strs, String::compareTolgnoreCase)



Jlambaa-BblparkeHMA 1 Java

e ABnaetca 610KOM Koga € napameTpamu
* BoinonHeHue 610Ka Koaa B 6os1ee No3a4HNMN MOMEHT BPEMEHMU
* MoryT 6bITb Npeobpa3oBaHbl B PyHKLUMOHANbHbIE MHTEPHEUCHI.

* UmetoT goctyn K final nepemeHHbIM 13 0XBaTbiBatowen obnactm
BUONMOCTM.

* CCbI/IKM Ha peain30BaHHbIE METOAbl U KOHCTPYKTOPDI



[Tomepsbl JIambaa-BblparKeHUS

int[]::new // x ->new int[x]

public static void main(String[] args) {
int n=70;
int m=30;
Operation op = ()->{
//n=100; - error
return m+n;
2
// n=100; - error
System.out.printIn(op.calculate()); // 100
}

Operationable operation = (int x, int y)-> {
if(y==0)
return O;
else
return x/y;

I

Operationable operationl = (int x, int y)-> x +y;
Operationable operation2 = (int x, int y)-> x - y;
Operationable operation3 = (int x, int y)-> x * y;

System.out.printIn(operationl.calculate(20, 10)); //30
System.out.printIn(operation2.calculate(20, 10)); //10
System.out.printIn(operation3.calculate(20, 10)); //200

public class LambdaApp {
static int x = 10;
static int y = 20;
public static void main(String[] args) {
Operation op = ()->{
x=30;
return x+y;
2
System.out.printIn(op.calculate()); // 50
System.out.printin(x); // 30

}
}

System.out.printIn(operation.calculate(20, 10)); //2
System.out.printIn(operation.calculate(20, 0)); //0

interface Operation{
int calculate();

}



TUNMYHbIE 33034

* MHMUManm3aumna Konnekumnm
* [lpeobpa3oBaHne B ApYron TN KONNEKLUU
* BbiGOpKa HY*KHbIX 3/IEMEHTOB

e Stream API - classes to support functional-style operations on streams
of elements, such as map-reduce transformations on collections.

* java.util.stream



Stream AP

List<String> strs = ...;
Stream<Button> stream = strs.stream().map(Button::new); // Button(String)
List<Button> buttons = stream.collect(Collectors.tolList());

Object[] buttons = stream.toArray(); //How is array created?
Button[] buttons = stream.toArray(Button[]::new); //Create Array
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Method and Description
allMatch(Predicate<? super T> predicate)Returns whether all elements of this stream match the provided predicate.

anyMatch(Predicate<? super T> predicate)Returns whether any elements of this stream match the provided predicate.

collect(Collector<? super T,A,R> collector)Performs a mutable reduction operation on the elements of this stream using a Collector.
collect(Supplier<R> supplier, BiConsumer<R,? super T> accumulator, BiConsumer<R,R> combiner)Performs a mutable reduction operation on the elements of this stream.
concat(Stream<? extends T> a, Stream<? extends T> b)Creates a lazily concatenated stream whose elements are all the elements of the first stream followed by all the elements of the second stream.

count()Returns the count of elements in this stream.
distinct()Returns a stream consisting of the distinct elements (according to Object.equals(Obiject)) of this stream.

empty()Returns an empty sequential Stream.

filter(Predicate<? super T> predicate)Returns a stream consisting of the elements of this stream that match the given predicate.

findAny()Returns an Optional describing some element of the stream, or an empty Optional if the stream is empty.

findFirst()Returns an Optional describing the first element of this stream, or an empty Optional if the stream is empty.

forEach(Consumer<? super T> action)Performs an action for each element of this stream.

forEachOrdered(Consumer<? super T> action)Performs an action for each element of this stream, in the encounter order of the stream if the stream has a defined encounter order.

generate(Supplier<T>s)Returns an infinite sequential unordered stream where each element is generated by the provided Supplier.

iterate(T seed, UnaryOperator<T>f)Returns an infinite sequential ordered Stream produced by iterative application of a function f to an initial element seed, producing a Stream consisting
of seed, f(seed), f(f(seed)), etc.

limit(long maxSize)Returns a stream consisting of the elements of this stream, truncated to be no longer than maxSize in length.
map(Function<? super T,? extends R> mapper)Returns a stream consisting of the results of applying the given function to the elements of this stream.

max(Comparator<? super T> comparator)Returns the maximum element of this stream according to the provided Comparator.
min(Comparator<? super T> comparator)Returns the minimum element of this stream according to the provided Comparator.
noneMatch(Predicate<? super T> predicate)Returns whether no elements of this stream match the provided predicate.

of(T... values)Returns a sequential ordered stream whose elements are the specified values.

of(T t)Returns a sequential Stream containing a single element.

peek(Consumer<? super T> action)Returns a stream consisting of the elements of this stream, additionally performing the provided action on each element as elements are consumed from the resulting
stream.

reduce(BinaryOperator<T>accumulator)Performs a reduction on the elements of this stream, using an associative accumulation function, and returns an Optional describing the reduced value, if any.

reduce(T identity, BinaryOperator<T> accumulator)Performs a reduction on the elements of this stream, using the provided identity value and an associative accumulation function, and returns the
reduced value.

reduce(U identity, BiFunction<U,? super T,U> accumulator, BinaryOperator<U> combiner)Performs a reduction on the elements of this stream, using the provided identity, accumulation and combining
functions.

skip(long n)Returns a stream consisting of the remaining elements of this stream after discarding the first n elements of the stream.

sorted()Returns a stream consisting of the elements of this stream, sorted according to natural order.

sorted(Comparator<? super T> comparator)Returns a stream consisting of the elements of this stream, sorted according to the provided Comparator.

toArray()Returns an array containing the elements of this stream.

toArray(IntFunction<A[]> generator)Returns an array containing the elements of this stream, using the provided generator function to allocate the returned array, as well as any additional arrays that
might be required for a partitioned execution or for resizing.
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HaxoxcoeHue MaKcumasibHo20 U
MUHUMGA/16HO20 3HQYeHUU

ArrayLlist<Integer> testValues = new ArrayList();
testValues.add(0,15);

testValues.add(1,1);

testValues.add(2,2);

testValues.add(3,100);

testValues.add(4,50);

Optional<integer> maxValue = testValues.stream().max(Integer::compareTo);
System.out.printIn("MaxValue="+maxValue);
Optional<integer> minValue = testValues.stream().min(Integer::compareTo);
System.out.printin("MinValue="+minValue);



HaxoxcoeHue MaKcumMasibHo20 3HAQYeHUA
UCKs1roMaa hull

ArrayList<integer> testValuesNull = new ArrayList();
testValuesNull.add(0,null);

testValuesNull.add(1,1);

testValuesNull.add(2,2);

testValuesNull.add(3,70);

testValuesNull.add(4,50);

Optional<integer> maxValueNotNull = testValuesNull.stream().filter((p) -> p != null).max(Integer::compareTo);
System.out.printIin("maxValueNotNull="+maxValueNotNull);



HanT KONnM4ecTBO 3anucen ¢ umeHem lvan

Collection<SportsCamp> sport = Arrays.asList( Stream streamSport = Stream.of(
new SportsCamp("lvan", 5), new SportsCamp("Ivan”, 5),
new SportsCamp( null, 15), new SportsCamp( null, 15),
new SportsCamp("Petr", 7), new SportsCamp("Petr", 7),
new SportsCamp("lra", 10) new SportsCamp("lra", 10)

long countName = sport.stream().filter((p) -> p.getName() != null && p.getName().equals("lvan")).count();
System.out.printin("countName="+countName);

long countNameParallel = sport.parallelStream().filter((p) -> p.getName() != null && p.getName().equals("lvan")).count();
System.out.printin("countNameParallel=" + countNameParallel);



Collectors

// Accumulate names into a List

List<String> list = people.stream().map(Person::getName).collect(Collectors.toList());
// Accumulate names into a TreeSet
Set<String> set = people.stream().map(Person::getName).collect(Collectors.toCollection(TreeSet::new));
// Convert elements to strings and concatenate them, separated by commas
String joined = things.stream().map(Object::toString).collect(Collectors.joining(", "));
// Compute sum of salaries of employee
int total = employees.stream().collect(Collectors.summinglnt(Employee::getSalary)));
// Group employees by department
Map<Department, List<Employee>> byDept

= employees.stream().collect(Collectors.groupingBy(Employee::getDepartment));
// Compute sum of salaries by department
Map<Department, Integer> totalByDept

= employees.stream().collect(Collectors.groupingBy(Employee::getDepartment,

Collectors.summingint(Employee::getSalary)));

// Partition students into passing and failing

Map<Boolean, List<Student>> passingFailing =students.stream() .collect(Collectors.partitioningBy(s ->
s.getGrade() >= PASS_THRESHOLD));



StringBuilder b = new StringBuilder(); // meToa_uMHMUMaNM3aLUM_aKKYMyIATOPA
for(String s: strings) {

I\/I yCO | | eCtO r b.append(s).append(" , "); // meToa_obpaboTKM_ KaxAoro 3nemeHTa,
}

String joinBuilderOld = b.toString(); // meToa_nocnegHen 0bpaboTKU _aKKymynaTopa

Collector<Tun_uncTtouyHunKa, Tun_akkymynatopa, Tun_pe3ynbrata> collector = Collector.of(
METO/,_ MHULMANN3aLUNN_aKKYMYIATOPA,
MmeToa,_0bpaboTKM _KaxKaoro_3s/NeMeHTa,
MeTOo/,_ CoeANHEeHNA ABYX_aKKYMYAATOPOB,
[meToa_nocneaHen obpaboTKkM _akKymynsaTopa]

String joinBuilder = strings.stream().collect(
Collector.of(
StringBuilder::new, // meToa_unHuumMannsaumMm_akKymynstopa
(b,s) -> b.append(s).append(" , "), // meToa_obpaboTKN_KaxKAOro snemeHTa,
(b1, b2) -> bl.append(b2).append(" , "), // meToa_coeanHeHUA ABYX_aKKYMYASTOPOB
StringBuilder::toString // meToa_nocneaHelt_obpaboTKM _akKymynsaTopa



Csowm Collectors.tolList()

// Hannwem csou aHanor tolList
Collector<String, List<String>, List<String>> toList = Collector.of(
ArrayList::new, // meToa MHMLUMANU3ALUN aKKYMYNATOPA
List::add, // meTon, 06paboTKM KaxKa0ro anemeHTa
(11, 12) -> { 11.addAll(12); return I11; } // meToa, coeAnHEHUA ABYX aKKYMYNATOPOB NpPW Napasie/ibHOM BbINOJHEHUN
);
// cnonb3yem ero ana nony4yeHme cnucka cTpok bes aybankatos us ctpmma
List<String> distinctl = strings.stream().distinct().collect(toList);



Reduce

MeTog reduce Nno3BoAAET BbIMOAHATb arperatHble GYHKUUKU Ha BCEU
KONNeKumen (Takme Kak Cymma, HaxoXKAeHne MMHUMAJIbHOTO NN
MAKCMMa/IbHOrO 3HAYEHME U T.M.), OH BO3BPALLAET OAHO 3HAa4YeHue ana
CTPUMa, GYHKLUMA NOAYYaET ABa aprymeHTa — 3Ha4YeHue noayvyeHHoe

Ha NPOoW/AbIX Warax n Tekywiee sHa4v4yeHune.
Arrays.aslList(1, 2, 3, 4, 2)

collection.stream().reduce((s1, s2) -> s1 + s2).orElse(0)

collection.stream().reduce(Integer::max).orElse(-1)
collection.stream().filter(o -> 0 % 2 != 0).reduce((s1, s2) -> sl + s2).orElse(0)



Some examples

e Stream<Integer> numbers = Stream.iterate(0, n -> n + 10);

* numbers.limit(5).forEach(System.out::printin); // 0, 10, 20, 30, 40

* IntStream oddNumbers = IntStream.rangeClosed(10, 30) .filter(n->n % 2 == 1);
 int product = numbers.stream().reduce(1, (a, b) ->a * b);

* List<Integer> wordLengths = words.stream().map(String::length).collect(toList());

* Map<Currency, List<Transaction>> transactionsByCurrencies
=transactions.stream().collect(groupingBy(Transaction::getCurrency));






Duck typing

If it walks like a duck and it quacks like a duck, then it must be a duck

class Duck:
def fly(self):
print("Duck flying")

class Airplane:
def fly(self):
print("Airplane flying")

class Whale:
def swim(self):
print("Whale swimming")

for animal in Duck(), Airplane(), Whale():

animal.fly()

Duck flying
Airplane flying
AttributeError: 'Whale' object has no attribute 'fly’



* Tenepb Bbl MOXKeTe A00aBUTb METOAbI MO YMOAYAHUIO U CTAaTUYECKUE
MeToAbl K nHTEPdEencam, KoTopble obecrneymBatoT KOHKPETHbIE
peanmsayun.

* Bbl AO/MKHbI pa3pewaTb Nt06bie KOHGAUKTbI MEXAY MeTO4aMM Mo
YMO/TYaHUIO U3 HECKONbKUX MHTEPHENCOB.



