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6. BinobparkeHHA (CNOBHUKMN).

/. BukopuctaHHa Java Stream API.



[eaki konekuii O6’exTiB

Vector - ue 34aTHMI 30inblUyBATU YNCO CBOIX €/IEMEHTIB MacuB
nocunaHb Ha 06'ekTn. BcepeanHi Vector peanisye cTpaTerito
ANHAMIYHOIO PO3LWKNPEHHA, WO A03BONAE MiHIMI3yBaTH
HEBUKOPUCTAHY NaM'ATb i KiIbKICTb onepawin 3 BUAi/IeHHA
nam'aTti. O6'eKTn moxHa abo 3anucyBaTh B KiHelb 06'ekTa Vector
3a gonomoroto metoay addElement, abo BcTaBnATU B 3a3Ha4YeHy
iHOeKcom no3uuito metogom insertElementAt. MoxKHa TakoxXK
3anuncaTtn B Vector macms 06'eKTiB, ANA LbOro NoTpibHO
CKOpUCTaTUCA metoaom copylnto.

MeTtoaun Contains, indexOf, lastindexOf, elementAt, firstElement i
lastElement.



[eaki konekuii O6’exTiB

Stack - niaknac knacy Vector, akmn peanisye FIFO. Ha gopaTtoK o
CTaHAaPTHUX METOoAiB CBOro 6aTbKiBCbKOro Knacy, Stack nponoHye
MeTOoZ, push AnA NPUMILLEHHS eNleMeHTa B BEPLUMHY CTeKa i pop
ANA BUNYYEHHA 3 HbOro BEPXHLOIO enemMeHTy. 3a 4O0MOMOror
meToay peek B moxeTte oTpnmaT BEPXHIN €/IEMEHT, HE
BMAANAIOYM MOTo 3 cTeKa. MeTog empty CAyKUTb ANA NepeBipKu
CTEeKa Ha HaABHICTb e/leMeHTIB - BiH NOBepTaE true, AKLLO CTeK
NOPOXHiIN. MeTog, search LWWYyKa€E 3a4aHNN eNeMeHT B CTel,
NOBEPTAOYM KiZIbKICTb onepalia pop, AKi NOTPibHI ana Toro wob
nepeBecTU LWYKAHUW eleMeHT B BEPLLUMHY CTEKA. AKLWO 3aaaHnm
enemMeHT B CTel,i BiACYyTHA, Len meToa nosepTae -1.



[eaki konekuii O6’exTiB

Dictionary (choBHUK) - abCTpaKTHMI Knac, WO NpeacTaBise
coboto cxoBuLLe iHpopmaLii TMNY "Kato4Y-3HavyeHHA". Katoy - ue
iM'Al, 338 AKUM 30iMCHIOETBCA AOCTYN A0 3HAaYeHHA. Matoumn KAtoY |
3HAYEeHHA, BU MOXKETE 3aNMcaTH iX B CNOBHMK meToaom put (key,
value). ns oTpMMaHHA 3HaYEeHHS N0 3aJaHOMY KUY C/YXKUTb
meToq, get (key). | Kntoui, i 3HaYEHHA MOXKHA OTPUMATU B GOPMi
nepepaxyBaHHA (06'ekT Enumeration) metogamu keys i elements.
MeTop, size NoOBepTaE KiNbKIiCTb Map "KAtoY-3HAYEeHHA", 3anNnCcaHmnx
B C/IOBHUKY, MeTo/, iSEmpty noBepTaE€ true, AKLLO CIOBHUK
NOPOXKHIN. [1n BUAANEHHA KAtoYa i NOB'A3aHOIO 3 HUM 3HAY€eHHS
nepegbavyeHnn metoa remove (key).



ArrayList array = new
ArrayList();

array.add(34);
array.add("hello");

array.add(new
Cloneableﬁ){});
array.add((array.get(2)).toStri

ng());

for (Object ob: array) {

Arraylist

System.out.printin(ob);

}
int y = (int)array.get(0);
System.out.printin(y);



Generics in Java

To update the Box class to use generics, you create a generic type declaration by
changing the code

public class Box
to public class Box<T»>
This introduces the type variable, T, that can be used anywhere inside the class.

To instantiate this class, use the new keyword, as usual, but place <Integer> between
the class name and the parenthesis:

Box<Integer> integerBox = new Box<Integer>();



Y3arasibHeHHA

class Bank<T>{ } for (String s :bank2.clients) {
public class MainClass { System.out.printin(s); }
public static void main(String[] Account[] accounts = new
args) { Account[] {
Bank<integer> bank = new new Account(1857), new

Bank( Account(2225), new

new Integer[] {1, 2, 4, 5, gAccount(33232)  J;
N Bank<Account> bank = new
Bank<String> bank2 = new Bank(accounts);
Bank( bank.Accountsinfo(); }}

new String[] {"13433", //3 obmexceHHAMU Ha mun

"342454", "21432"}); class Bank<T extends IAccount>



Collections in Java

» Java Collection framework provides many interfaces (Set, List, Queue,
Deque) and classes (ArrayList, Vector, LinkedList,
PriorityQueue, HashSet, LinkedHashSet, TreeSet..).

* All collections frameworks contain the following:
interfaces
implementations
algorithms (there are the methods such as searching and sorting)



Java Collection Framework

* The Collection in Java is a framework that provides an architecture to store
and manipulate the group of objects.

* Java Collections can achieve all the operations that you perform on a data
such as searching, sorting, insertion, manipulation, and deletion.

» Java Collection means a single unit of objects and its main advantage is
grow as necessary.

* Almost all collections and interfaces are generics.



ointerfaces
© SortedSet
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| ©BloddngQueue |
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List - a list of objects. Objects can be added to the list (the method add()),
replace the list (method set()), removed from the list (the method remove()),
extract (method get()). There is the ability to pass on the list of

organizations with an iterator.

Set - a set of objects. The same features as that of the List, but the object
can be part of set only once. Double addition of one and the same object in

the set is not change the set.

Map - a map or associative array. In Map we add pair of objects (key,
value). Accordingly, the search operation is a key value. Adding a couple
with an existing key in the Map leads to the replacement, not to upload it.

From Map can be obtain key and a list of values.



Interface List

* A Lists are Ordered Collections (sometimes

called a sequence).

 Lists can contain duplicate elements.

* The user of a List generally has precise
control over where in the list each element
is inserted and can access elements by
their integer index (position).

=

List

2 29 9 8 5 8 8 8 8 8 a8 g a8 a8 a 5 a8 a8 a a8

size() int
isEmpty() boolean
contains(Object) boolean
iterator() [terator<E=
toArray() Object(]
toArray(T[]) Tl
add(E} boolean
remove(Object) boolean
containsAll{Collection=<7=] boolean
sort{Comparator< ¥ super Ex) void
get(int) E
set(int, E) E
add(int, E] void
remove(int) E
indexOf(Ohject) int
lastindexCOf{Object) int
listiterator() Listlterator<E=
subList(int, int) List=E=>
spliterator() Spliterator<E=
of(E...] List<E>

copyOf(Collection<7 extends E»)  List<E=



Interface List

 Since Listis an interface, you need to instantiate a concrete implementation
of the interface in order to use it.

« There are two general-purpose List implementations - java.util.ArrayList and
java.util.LinkedList

listArrand listLink have
objects of type Object

Here are a few examples of how to create a List instance:

List<> 1listArr = new ArraylList(); or List listArr = new ArraylList(15);
List listLink = new LinkedList();




Interface List

Array vs. Linked List

Linked List
—{ 2 23 a |, dd |, 7a #
Array
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Arraylist is a list implemented based on an array, while LinkedList is a
classic linked list based on objects with links between them



Class ArrayList

1 Collection

A
Array Lists use a dynamic array to store the t\ i
duplicate element of different data types §% List | @ % RandomAccess
The Array List maintains the insertion order A A

The elements stored in the Array List can "

be randomly accessed

Capacity of ArrayList by default capacity = 10

|l ee———
I

| I |
|

© ArrayList

For new arrayList capacity = (oldCapacity *3) /2 +1

count = 3
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Class LinkedList

* Linked Lists use a references to maintain an
ordered lists of “nodes”.

e The “head” of the list references the first node.

* Each node has a value and a reference to
the next and previous node.

node ‘previous’ pointer

3 @! item 1 Jard item 2 %! item 3 Eﬁ!}

head ‘next’ pointer tail

Collection

LinkedList
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e The Set interface defines a set of

‘(
(D

elements (Set) o

* This interface models the | ‘|F |
mathematical set HashSet LinkedHasnSet Sortedset
abstraction and is used to represent T
sets, such as the cards comprising a NavigableSe
poker hand, the courses making up a | Tml

student's schedule, or the processes
running on a machine.

e A Sets are Unordered Collection that
cannot
contain duplicate elements.




Int

* The interface extends from
Collection and does not
define any additional
methods of its own.

* Uniqueness is determined
by the implementation of
the equals() method - an
override of the equals()
method is required

terrace Set
3 &= U sl O s = 5 O
I Set

m sizel) int

mi = isEmpty() boolean

m contains(Object) boolean

m iterator() [terator=E=>

mi ‘= tolrray() Object(]

ml & toArray(T[]) TI]

m add(E) boolean

m remove(Object) boolean

m clear() woid

m ‘= spliterator() Sphterator<E=

m ‘e offE..) Set<E>

m

copyOf(Collection<? extends E») Set<E=

TreeSet and HashSet are most popular implementation

of Set interface



* The uniqueness of the
keys is determined by
the implementation of AbstractMap [--=~-[> Map(K, V)

AN ‘{'}_
the equals() method. Sorfedﬁi:ﬂp{!kb’)
To work correctly with A
maps, you must Nauigabtéﬂap{h’, V)
override the equals() | | | | o
and hashcode() HashMap Hashtable EnumMap TreeMap -----
methods {non—syﬁ%hmnized]l {(synchronized)

LinkedHashMap Map Implementation

The Map interface does not extend the Collection interface

« The Map is an object that maps keys to values

* Map cannot contain duplicate keys and each key can map to at most one
value

* Both key and value are objects



A Map stores keys, values, and the association

between them.

* Keys - provides an easy way to

represent an object

* Values - the actual object that is
associated with the key

HMap

Keys

Values

first —»

IlSa”yll

‘middle —»

"Juanita"

zizel)

isEmpty()
containskey(Object)
containsValue(Object)
get(Object)

put(k, V)
remaove(Object)
keySet()

walues()

entrySet()
remaove(Object, Object)
replace(k, V, V)

ofEntries(Entry<? extends K, 7 extends V=...)

entry (K, V)

copyOf(Map+<? extends K, 7 extends V=)

?

Entry

int

beolean
boolean
boolean

v

v

v

Set<kx
Collection=V=
Set<Entry<k, V==
boolean
boolean
Map<k, V=
Entry<k, V=
Map<k, V=

last —>

"Brown"

:occupation——»

"programmer"

getKey()
getValue()
setValuelV)

The most commonly used Map implementations are HashMap and TreeMap.
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HashMap class inherits the AbstractMap class and

implements the Map interface which allows to store key and
value pair, where keys should be unique.

public class Program {
public static void main(String[] args) {
Map<Integer, String> hashMap = new HashMap<>();

//add elements to the map
hashMap.put(1l, "Mike");
hashMap.put(2, "Nick");
hashMap.put(3, "Sara");

//qget object by key 2
String element = hashMap.get(2);
System.out.println("Element by key 2: ” + element);

//returns a Set containing all map values
Set<Integer> keys = hashMap.keySet();



Stream-AP]

NocuHatoum 3 JDK 8 B Java 3anposaannm Stream APl 3 meTolo B4OCKOHANNTH
poboTy 3 Habopamu AaHUX, 30KpeMa, onepauii ¢inbTpaLii, COPTYBaHHSA Ta iHLWI
MaHInynauii 3 gaHMmu. PyHKLIOHANbHICTb gaHOro APl mMiCTUTbCA B NaKeTi
java.util.stream.

MoTouyHuM iHTepdenc Stream APl gonyckae BUKOPUCTAHHA n1ambaa-BMpasiB, AKi
NOKPALWYOTb 3aNnc i 3 AaHUMMU

B nopiBHAHHI 3 C # Ta .Net ¢yHKUiOHan Stream-AP| moXXHa BBar*KaTv NnpnbAnN3HUM
aHanorom TexHonorii LINQ.



Stream-AP]

Kntouosmm noHATTAM Stream APl € noTik gaHux. [JaHi 4N1A NOTOKY MOXYTb
3b6epiraTnca B Konekuii, macusi, panni abo byt 3reHepoBaHi NporpamHo. Mpwu
LbOMY Ba*K/IMBO PO3YMITU BiAMIHHOCTI KOJIEKL,iN BiA NOTOKIB:

*NNOTOKU He 30epiratoTb eN1eMeHTIB;
eornepauii 3 NOTOKAaMM He 3MIHIOKOTb AXepena AaHUX;

*1NA NOTOKY XapaKTEPHMM € BiAKNaAeHe BUKOHaHHS.



CTBOPEHHA NMOTOKY

1. 3 Koneku,ii
Collection<String> collection =
Arrays.aslList("al", "a2", "a3");
Stream<String> streamFromCollection =
collection.stream();
2. 3 Habopy 3Ha4yeHb
Stream<String> streamFromValues =

Stream.Of("alu’ Ilazll’ Ila3||);



CTBOPEHHA NMOTOKY

3. 3 macusy
String[] array = {"al1","a2","a3"};
Stream<String> streamFromArrays =
Arrays.stream(array);
4. 3 panny
Stream<String> streamFromFiles =
Files.lines(Paths.get("file.txt"))



CTBOPEHHA NMOTOKY

5. Macus cMMBONIB 3i CTPIYKK

IntStream streamFromString = "123".chars();

6. 3a gonomoroto build-epa
Stream.builder().add("al1").add("a2").add("a3").build();

7. MapanensHUn cTpim

Stream<String> stream = collection.parallelStream();



CTBOPEHHA NMOTOKY

8. HeckiH4eHHMIM NOTIK 33 4ONOMOTOH0 iTepauii
Stream<Integer> streamFromlterate =

Stream.iterate(1, n ->n + 1);

9. HeckiH4YeHHMI NOTIK 3a JONOMOTO reHepauii
Stream<String> streamFromGenerate =

Stream.generate(() -> "al");



MeToau Ans onpautoBaHHA MOTOKY

Java Stream APl nponoHye aBa Buamn meToAiB:

1. KoHBe€epHiI - noBepTatoTb iHWKWK stream, TO6TO NpautotoTb AK builder,

2. TepMiHanbHi - NOBEpPTatOTb iHWKN 06'EKT, TAKUIN K KONEKLiSl, TPUMITUBMN,
06'ektn, Optional i 1.4.

Y stream'a morke 6yTU CKiNbKK 3aBrogHO BUK/UKIB KOHBEEPHUX BUK/IUKIB i B KiHLL
OAMH TEPMiIHANBbHUN, NPU LbOMY BCi KOHBEEPHI METOAN BUKOHYIOTLCA JIIHMBO |

NOKM He byae BUKNMKAHUN TEPMIHANbHUI METOA, HIAKUX Aih HacnpaBAi He
BifAOyBa€eTbCA



MeToau Ans onpautoBaHHA MOTOKY

[MTpnKnagm KOHBEEPHUX METOA,B:

filter, skip, distinct, map, peek, limit, sorted,
mapTolnt, flatMap, flatMapToDouble
[TpuKnagn TepmiHaIbHUX MEeTO/AIB:

findFirst, findAny, collect, count, anyMatch,
min, max, forEach, forEachOrdered, toArray
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