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Avaykn yia opadortoincn oHoELO WV AVTLKELHEVWV
Mivakeg (Arrays)

Aopn n omoia meplexel eva otadepod MANOOC OPOLWYV AVTLIKELPHEVWV.

>VAAoyeg (Collections)

Aopgg petapAntov mAndouc: [KgY, B4, [, [ -
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[Mivakeg

Arrays



Mivake¢ — Eloaywyn

e 'Evag mivakag eival €va evpeTAPLO TLHWV.

OAa ta otolxeia mpemel va eivat idlov tomovL.

‘Exouv otaBepo PEyeOOQ.

Mmopeite va @tiagete mivaka yia Kade eidoug tiun: , , , KATL.

Ot Nivakeg eival avtikeipgeva (avapepopevol TOTOL, OXL primitives).

o Mua getaBAnTn mivaka €ival otV MPAaydaTikoTnTa Avapopd oTo avIlkeipgevo mivaka.

Ta otolxeia pmopolV va givat primitives  avagepopevol TOTOL (CUPTIEPLAAUBAVOPEVWY AAAWY TILVAKWYV).
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AnAwon & Anplovpyia nivaka

Afhwon — dev SeopebeTal pviun, n avagopd sivar M-

[ ] nums ;

String[] names;

Anplovpyia pe KL POCSLOPLOPO PEYEBOUC:

int[10];
String[10];

String[] students = String[st_count]; // petaBAntn w¢ peyeBog

Apxlkomoinon pe — poévo katd tn SAAwon:

String[] class_names = | 4 OK

[] nums;
nums = , /}y; // X NABOZ — bev EM1TPENETA1 €K TWV UOTEPWV

F &
= [l

ok


mailto:riggas@ionio.gr

Tavtoxpovn dnulovpyia TMOAAWY TILVAKWYV

Onwc¢ akptBwe dnulovpyoLPe MOAAEC peTaBAnNTeEC o€ pyla dnAwon:

AvTioTolXa Katl yLa TiVaKeg:

String[] names = String[10], surnames = String[10];

v JuvioTatal N XwpelotTrn dnAwaon yla evavayvwoTto Kwolka.
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Avagopd o oTolxeia nivaka

[] anArray;
anArray = int[10];

anArray|[©] ; // MPWTO OTO1XETO0
anArray[ 1] ; // 6eUTEPO OTO1XETO

System.out.println( + anArray[0]) ;
System.out.println( + anArray[1]);

>tolxeio (element): kaBe avtikeipevo Tov MEPLEXETAL OE TivaKa.

Aegiktng (index): un apvnTlkOg aképatog YetagL E Kal .

To pnkog: — Xwpig mapevOeoeLg!

Avagopad eKTOG opiwv — (opaApa xpovou eKTEAEDNG).
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ApYLKoTtoinon otolxeiwy

Mivakeg primitives:

[] nums = int[10];

System.out.println(nums[©]); // exktunwveir: 8

O compiler anodidet mpoemiheypevn tipn tomov ([, [EEEY. KATL).
Xwpig¢ dnulovpyia = opdaipa:

[] nums;
System.out.println(nums[@]); // error: variable nums might not have been initialized

MivaKkeg aQvTLIKELHEVWV:

String[] names = String[10];
[] ages = int[10@];

System.out.println(names[©] + + ages[0]); // null : @

AnptovpyolvTal avapopéc — o constructor AEN kaAeital avtopata.
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Avapopda oe otolxeia nivaka pe dopn emavaAnyneg

(1 >=9) {

System.out.println(nums[i--]);

e Qg 0eikTNG eMLTPEMETAL KABE EKPPAOCN TTOL AVAYETAL O€ , Wint]
e Aev eTUTpPETIETAL .
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Avapopa og OTOLXELA TILVAKA AVTLKELHEVWYV

ArrayObjectsloop [la kaBe oToLXELO IPETIEL VA
main kAnBei o constructor ([S)

Point[] points = Point[5]; .
' eEXwpPLoTa.
= Random() ; CEXwP

points[i] Point();
points[i]. rand.nextInt(19);
points[i]. rand.nextInt(19);

( = 0; i < points.length; i++) {

(Point p : points) {
System.out.println(

Point {

X, Y,
String toString
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Mivakeg w¢ MAPAHETPOL I} ETILOTPEPOHUEVES TLUEQ
Point[] fill( size) { ...

shift {
= array[?];

( = 0; 1 < array.length - 71; i++)
array[i] = array[i + 1];
arrayl[array.length - 1] = p;

e OLmivakeg eival avapepopyevol TuTOL.

e MNepvwvtag nivaka oe peBodo, petapepetal aviiypago tnG avapopdaq (pass-by-value of the reference).
e Hpebobog pmopei va aAAael ta otolxeia Tou apyLlkou Tmivaka.
e O mivakag dev mepvieTal "ye avapopa" — HETAPEPETAL N AVAPOPA WG TLUN.
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Ekxwpnon mivaka o€ mivaka

[] arrayA = fill(");
[] arrayB fill(2);

arrayA = arrayB; // avtiypaen avapopdc — ocuvwvuuo!

arrayA[0] = -1; // aAdale1 kai1 to arrayB[8]!

o EldEN IRV Kavel avTypagn avagopdg, OXI aviiypagrn MEPLEXOUEVWV.
e O apXLKOC Tivakag Tov xavetal (garbage collected), av 6ev vmtdpxel AAAn avagopa.

e MNa npaypatikn avtiypaen: xpnotgomnoleiote INEEVERIINGRO] " INEEVERINALERCEION -
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‘EAEYXOC LOOTNTAG TILVAKWYV

[] arrayA in
[] arrayB in
[] arrayD arrayA;

[]
[]

System.out.println(arrayA == arrayB); // false — S1apopetikd avTikeijeva
System.out.println(arrayA == arrayD); // true - ocuvwvupa

. = OUYKpPLVEL avaPopeg, OXL TEPLEXOEVA.

e [lta ovykplon nepleXopdevwy: INEEVERCOIEIEIEIdE= 7. WETd V408 (BA. apakdTw).
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MnKog Tivaka —

Xprion TNG MPoKaBopLoPEVNC HETABANTAC avti literal otaBepac:

[1 nums int[10];
{ ; 1 < nums.length; i++)
nums[i] = 1 * ;

= nums.length - 7;
(i >= 0)

System.out.println(nums[i--]);

XPNoLPo Kal yLa Ta opiopgata Ypapgpng EVIOAwWYV:

main {
System.out.println(args.length);

( = 0; i < args.length; i++)
System.out.println(args[i]);

14
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EvaAAakTikn dopn

v Elonxen otn Java 5.

AvVTl TNC KAQOLKNG:

( = 0; 1 < nums.length; i++) {

System.out.println( + nums[i]);

Xpnon TnG cLVTOHOTEPNG HOPPNG:

{ element : nums) {
System.out.println( + element);

XAt Ml for (type ref_to_element : array) { STATEMENTS }

v Aev mapéxel mpocPBaocn otov deiktn Pl — xpnotpomnoleiote TN KAAGLKA 6Tav XpeldleoTe TOV
delkTn.
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MoAvdLaotatol Ttivakeg
AnAwvovTal YE TEPLOOCOTEPA m:
// 3x4

// 2x2 1literal

// 2 ypauueg
// 5 otriAec¢ otn ypauun 6
// 3 otriAec¢ otn ypauunn 1 (jagged array)

H Java vmootnpilel jagged arrays (aviocOUNKeS YPAUHEG) — KABE ypapun eivat ave€aptntog
nivakag.

© 16
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Avagopa otolxeiwv moAvdiaotatov mivaka ge emavaAnyn

[1[] array; // énuiovpyia pe kamoio TpPOMO

// KAaoikn for:
( = 0; 1 < array.length; i++) {
( = 0; j < array[i].length; j++) {
System.out.print( + array[i][j]);
}
System.out.println();

}

// For-each (enhanced for):
{ [] row : array) {
{ elem : row) {
System.out.print(

}
System.out.println();
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BonObntikn KAAon

Mapexel static peBodouvg — dev xpelaletal dnuLovpyla AVTLKELPYEVOU.

MeBobocg Meplypaen

Arrays.sort(arr

Ta&wvopunon

Arrays.parallelSort(arr) MapdAAnAn Tagwvounon (Java 8+)
Arrays.fill(arr, val) ApxlkoTioinon
Arrays.copyOfRange(arr, f, t) BEANAIZ L0l

Arrays.equals(arri1, arr2)

locOTNTA MEPLEXOUEVWYV

Arrays.binarySearch(arr, key)

AvaZntnon (amattei Tagvounon)

[1 d=H
Arrays.sort(d);

[] filled =
Arrays.fill(filled,

int|

),

l;

[] copy = Arrays.copyOfRange(d, ©, d.length);
System.out.println(Arrays.equals(d, copy)); // true
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KAdaon — Neotepeg NMPOGONKES

[]1 nums ; & Java 8+
Arrays.stream() HEVER{eqolelils)
// ABpoioua pe Stream nivaka os yla

= Arrays.stream(nums).sum(); // 28

AelToupyLKN ene€epyaania.

// ®1Atpdpioua kKair ovAAoyr]
[] evens = Arrays.stream(nums)
.filter(n -> n % 2 ==
.toArray(); // [8, 2]

// EktUnwon
Arrays.stream(nums).forEach(System.out: ::println);

[1 a={1, 2, 3, 4}; &0 Java 9+
{1,

[]'b = 2, 5, 4} , Arrays.compare() K
System.out.println(Arrays.compare(a, b)); // apvntiké (a < b) -
Arrays.mismatch() B

System.out.println(Arrays.mismatch(a, b)); // 2 (npwtn Bgon dirapopdc)
Ae€lKoypagLKn oLyKpPLON Kat

gvpeon MPWTING dLayopag.
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2UAAOYEQ

Collections



>UAAoyeg (Collections) — Elocaywyn

Mpokaboplopevec dopec dedbopevwy Mou:

e ATIOONKEVOULYV OPADEG OXETLKWY AVTLKELHEVWY OTN PUVAHN.
e [Mapexouv anoteAecpatikeg peBodoug opydvwong, anmoBnKevonNg Kat avaktnong.
e A€V amMalTolV yVWON TNG ECWTEPLKIC LAoTOLNONG.

BaolkeG GUAAOYEQG:

Areman Meplypaen

List Ta&wvopunpevn AloTta, eTLITPEMEL dIMAOTLTIA

et >0UvVoAo povadlkwyv oTolxeiwyv
Queue Wi Oupa FIFO / 61mAng katevBuvoNng

AvTioTOoiXlon KAELOLWY — TLHWYV

(J https:.//docs.oracle.com/javase/tutorial/collections/interfaces/



https://docs.oracle.com/javase/tutorial/collections/interfaces/
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YUAANOYEG WG lMevikég KAaoelg (Generics)

Katd tn 6nAwon cuAAoyng dnAwvetal Kat o TOTOG Twv dedoPEVWV:

ArrayList<String> list = Arraylist<String>();

Diamond syntax — o tumog oto 6l pyelog pnopei va mapaknebel (Java 7+):

Arraylist<String>(); // o compiler ovunespaivel ArraylList<String>
HashMap<String, Integer>();

v H FEld enitpenetal povo yia tomikeg petaBAnteqg (local variables), oyt yla media kAdong n
TAPAPETPOULG.
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ApetapBAnteg ZvAAoyeg — Factory Methods

& Java 9+ — [ERIR0). EEae). [ETMEAS): 6nutovpyia apetdBAnTng (immutable) cuhAoyng os
pia ypappn.

// AuetdBAntn Aiota
List<String> immutablelist = List.of(

// AUeTdBAnNTO OUVOAO
Set<Integer> immutableSet = Set.of(7, 7,

// AuetaBAnto¢ xdptnc
Map<String, Integer> immutableMap = Map.of(

v KAnon ELEISN, KATL. o immutable cuAAoyr TETA (R M=l [0 LT R Ko la] D eI sk hRela] .

& Java 10+ — [ERR010). B ae). [EEREeie]: avtiypagn utdpxovoag cUAAOYAG O

apetaBAnTn.

List<String> mutable ArraylList<>(Arrays.asList( ) ) ) ;

List<String> copy List.copyOf(mutable); // auetaBAnto avtiypago
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List
Alota otolxeiwv yetaBAntou peyeBoug (Kata Tnv EKTEANEDN).

e EcwTteplkn vAomoinon pe duvaplko mivaka () N ouvdedepevn Aiota ([RGLGCEIRESA ).
e Alatnpel tn oelpa elcaywynq.
e ETiTpETELl HLMAOTUMA.

MeEBodog MepLypapn

get(i) W Avayvwon / Tpomonoinon katda 6gon
add(v) W MpooBnkn oto TEAOG / otn B€on i
remove (i) W Agpaipeon kata 6€on / TIun

index0f (obj) Oeon MPWING EPPAVLIONG

contains(obj

EAeyxog uTapgng

size() MARB0G oTolxeiwy

I
N

clear( Abelaopa



mailto:riggas@ionio.gr

Napadeilypa xpnong

ArraylList<String> list = Arraylist<String>();
(String a : args) list.add(a);

Collections.shuffle(list);
System.out.println( + list);

Collections.sort(list);
System.out.println( + list);

System.out.println( + list.contains("'5"));
System.out.println( + list.indexOf("5"));

list.remove( );
System.out.println( + list.contains('5"));

System.out.println( + list.size());
list.add( );

System.out.println( + list.size());
System.out.println( + list);
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— Neotepeg duvatotnteg

& Java 8+ — ve Aapda (lambda expression):

List<String> list = Arraylist<>(List.of( , , ) ;

list.forEach(s -> System.out.println(s)); // lambda
list.forEach(System.out: :println); // method reference

I Java 8+ — [ENNLIRA8): apaipeon oTolxeiwv pe Baon ouveAKN:

list.removeIf(s -> s.startsWith( )); // apaipel doa apxilouvv ue "A”

& Java 8+ — [EIEIYYRNGY: LeTaoxnuaTIiopOg KABe otolxeiov emi TOMOUL:

List<String> names = Arraylist<>(List.of( , ,

names.replaceAll(String: :toUpperCase); // [ALICE, BOB, CAROL

I s
=N

Ja

=

' 26


mailto:riggas@ionio.gr

— 2uvdedepevn Aiota
vhototei kat R34 kat PEep:

LinkedList<String> linked = LinkedlList<>();
linked.add( );

linked.addFirst( Y; // mpooBrikn otnv apxrj
linked.addLast( ) // mpooBrikn oTto TEAOG
System.out.println(linked); // [A, B, ']

linked.removeFirst();
linked.removelLast();
System.out.println(linked); // [B]

ArrayList LinkedList

Tuxaia npocpaon 0(1) v O(n) X
Eicaywyn / Ataypagn otn péon | O(n) X o(1) v

KatavaAwon gvnpng HLKPOTEPN | HEYAALTEPN

v MpPoTLUAOTE wc default — xpnotyomnoteiote HOVO aV €XETE CUXVEQ
eLo0ayWYeC/dLlaypageg.
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Sets

Mn tagivopnpeveg (wg emi To MAELOTOV) CUANOYEC HOVADLKWY AVTLKELHEVWV.

e Aev emiTpeTOULY SITMAOTULTIA.

e Aev apeyxovv npocpacn peow OEIKTN.

add(v

N

MeBobog Meplypaen

MpooBnkn

remove (obj

Agaipeon

contains(obj

EAeyxog uapgng

I I
N
N

size(

MAnRBog

clear()

Adelaopa

EVAAAQKTLKEG UAOTIOLNOELG:

HashSet

KAdon XapaktTnpLoTiko

BeAtiotn anodoon O(1), yn taglvounuevo

TreeSet

Tagwvounuevn dtataén O(log n)

LinkedHashSet

Alatnpei oglpda eloaywyng
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Napadeilypa xpnong

Set<String> hashSet = HashSet<String>();
TreeSet<String> treeSet = TreeSet<String>();

(String a : args) {
hashSet.add(a) ;
treeSet.add(a);

}

System.out.println( + hashSet); // tuxaia oeipa
System.out.println( + treeSet); // alAgpaBntikn oeipa

System.out.println( + hashSet.contains( ));
hashSet.remove( );

System.out.println( + hashSet.contains( ) ;
System.out.println( + hashSet) ;

System.out.println(
+ treeSet.first() + + treeSet.last());
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Stack, Queue, Priority Queue
Stack (Ztoipa)

e LIFO — gloaywyn Kal eEaywyr HOvo ard TV KopueH.
Queue (Ovupaq)

. FIFO — gloaywyn oo tail, e€aywyn amnd to head.
PriorityQueue

e Ta otolxeia e€ayovtal Bdoel mpotepatdotTnTag (puotkn dratagn n ).

Ioa
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MNapadewypa xpnong Stack / Queue / PriorityQueue

Stack<String> s = Stack<>();
s.push( ); s.push( ); s.push( ) ;
(s.size() > ©)
System.out.print(s.pop() + Y; // C B A

Queue<String> q = LinkedlList<>();
g.add("A"); g.add("B"); g.add("C");
(q.size() > 9)
System.out.print(qg.remove() + ); // ABC

PriorityQueue<String> pq = PriorityQueue<>();

pg.add("C"); pg.add("A"); pg.add("'B");
(pq.size() > ©)
System.out.print(pg.remove() + ); // ABC
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Kalt — [MpoTtelvopuevn EVAAAAKTLKN

& Npoteivetal and Java 6+ — H kAdon Bewpeital legacy (mapwxnpévn).

H diemagn (Double-Ended Queue) kat n vAomoinon glvat n ovyxpovn emloyn yla
Stack kat Queue.

// Q¢ Stack (LIFO):
Deque<String> stack = ArrayDeque<>() ;
stack.push( ); stack.push( ); stack.push( );
(!stack.isEmpty())
System.out.print(stack.pop() + ); // CBA

// Q¢ Queue (FIFO):
Deque<String> queue = ArrayDeque<>() ;
queue.offer ( ); queue.offer( ); queue.offer( );
('queue.isEmpty())
System.out.print(queue.poll() + ); // ABC

v IR cival taxbtepn amno kat [RETCHIERSd VLa TIC TEPLOCOTEPEC XPNOELC.

32
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Maps

Avtiotolyouv keys o€ values:

e Ta keys eival povadika.

e Ta values dev xpelaletal va givat povadika.

MeBobocg MepLypaegn

get(key) Wi

put(key, val)

Avayvwon / Eyypaen

remove (key

)

Agaipeon

containsKey(key) jfll containsValue(val)

EAeyxog vmapéng

size() M clear()

MeyeBog / Adelaopa

keySet () Wi

values() gl entrySet()

MANGN / Tiyeg / Zeovyn

EVAAAQKTLKEG UAOTIOLNOELG:

HashMap

BeAtiotn anodoon O(1)

KAdon XapaktTnpLoTiko

TreeMap

Tagwvounpeva kAeldida O(log n)

BNIGCRLEERRIETY | Alatnpei oelpd elcaywyng
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Napadeiypa xpnong M

YTIOAOYLOPOG oLXVOTNTAG EPPAVLONG TIAPAUETPWYV:

Map<String, Integer> m = HashMap<String, Integer>();
(String a : args) {

= m.get(a);
m.put(a, (freq == null) ? 1 : freq + 1);

b

System.out.println( + args.length);
System.out.println( + m.size());
System.out.println(m);
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] — Neotepecg duvatotTnTeQ

& Java 8+ — Néec péBodoL yLa TILO EKPPACTLKO KWHLKA:

Map<String, Integer> freq = HashMap<>() ;

// getOrDefault: eniotpepel default av 1o key Oev undpxel
(String a : args)
freq.put(a, freq.getOrDefault(a, ©) + 1);

// putIfAbsent: g1odye1l povo av 1o key 6ev UMAPXE1
freq.putIfAbsent( , 0);

// computeIfAbsent: umoAoy1ouog¢ TiunNg HOovo av Sev UMAPXET
Map<String, List<String>> groups = HashMap<>() ;
groups.computeIfAbsent( , k -> ArraylList<>()) .add(

// forEach: emavdAnyn ndvw oe Jeuvyn
freq.forEach((key, val) -> System.out.println(key +
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NMpwTtoyeveic TtumoL oe cuAAoyec — Wrapper Classes

Ot cuAAoyeg dexovTal HOVO avTLKeipeva, oxL primitives.
Abon: kKAaoelg nepLtuAiypatog (wrapper classes) pe avtopatn petatpotnn (autoboxing/unboxing).

primitive wrapper class

boolean Boolean

Character

Byte
Short

-]
~+

HIIE I 1T IO
(@) oI I -
> Ol |l ©
(@) S o |
(i
—
(@)
-
(@]

Integer

Float
Double

float
double

ArraylList<Integer> integers = ArraylList<Integer>();

integers.add(4”); // autoboxing: int - Integer
= integers.get(0); // auto-unboxing: Integer - int

36
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NMpooBaon o€ otolxeia peow lterators

ArrayList<Integer> list =
— Random() ;
( = 0; 1 < 10; i++)
list.add(rand.nextInt( ) ;
System.out.println(list);

Iterator<Integer> iter = list.iterator();

(iter.hasNext()) A

= iter.next();
System.out.print(i + );
(i % 2 != 0)
iter.remove(); // aogalric apaipson katd tn 651doX100

}
System.out.println( + list);

e GIQN cTLCTPEPEL TO EMOPEVO OTOLXELO KAl TIpOXWpPAEL Yia BEonN.

hasNext () E2XAR CIR AR LT ) WA IVEAT N U IIOTIIM NoSuchElementException )R

sRU-TN N VY@E apalpei ac@alweg — UV apaipeite anevbeiag and tn Aiota peoa oe for-each (metd
ConcurrentModificationException )}
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SequencedCollection — N€a lepapyia

& Java 21 il AL Lo AT IR A TR TR (e Ol Il SequencedCollection [JC4eIW SequencedSet ll SequencedMap )R
YAl SequencedMap

Collection Accessing the first element Accessing the last element
List list.get(0)

list.get(list.size() - 1)

Deque deque.getFirst() deque.getlLast()

SortedSet sortedSet.first() sortedSet.last()

LinkedHashSet | PRI GER N A i g @44 @)

// missing

Me BRILIEILELLER mapexel eviaia mpooBaocn 0To MPWTO Kal TEAEVTALO OoTOLXELO, KAl avTioTpoyn draoxLon:

YAhormoleital anod: [NEENIEELs

ArrayDeque Ml TreeSet

LinkedList

SequencedCollection<String> seq = Arraylist<>(List.of( LinkedHashset TN
inkedHashSet N8

seq.getFirst(); // "A"
seq.getlLast(); // "

seq.addFirst("6"); // ["8"
seq.addLast( ). // ["8"
seq.removeFirst();
seq.removelLast();

// Avtiotpogn mpoBoAn (view):
SequencedCollection<String> reversed = seq.reversed();
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2 UVOTLTLKN Z0YKpLon ZUAAOYWYV

ArrayList LinkedList HashSet TreeSet ArrayDeque
Aopn A,UV' Yuvd. Aiota ivakag K(,)KKWO_UQUPO ivakag Avv. tivakag
nivakag KATAKEPY. devipo KATAKEPU.
Jelpa Elcaywyng Elcaywyng Kaptia Ta&wvopunpevn Kaptia LIFO/FIFO
AtmAdTLTA v v X X X keys v
0(1) 0(n) - - 0(1) -
add Wi
O(1)* O(1 O(1 O(log n O(1 O(1
(1) (1) (1) (log n) (1) (1)

*amortised yia [NEIEE)s
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nyeg

e Cay Horstmann, H yAwooa npoypauuatiouov JAVA — AvaAvtikn lpoogyyion, Broken Hill
e Joyce Farrell, JAVA Ekud@non pe npaktika napadeiyuatra, Ekdooeig KPITIKH

e Paul Deitel & Harvey Deitel, Java How to Program, 10/e

 Evan Jones, Adam Marcus, Eugene Wu, Introduction to Programming in Java, MIT OCW

e https://docs.oracle.com/javase/tutorial/java/nutsandbolts/arrays.htmi

e https://docs.oracle.com/javase/tutorial/collections/interfaces/index.html

e https://openjdk.org/jeps/431 (JEP 431 — Sequenced Collections, Java 21)

e https://openjdk.org/jeps/286 (JEP 286 — Local-Variable Type Inference , Java 10)
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