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TEMA 5. AMHAMWYHU CTPYKTYPWU
OT AAHHW
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Macusu

* HapeaeHW eNeMeHTU OT eAUH U CbLUU TUM
NaHHU (MorKe Aa 6bae KaKTo NPpUMUTUBEH
TUMN, Taka U AaHHU OT onpeaesieH Knac).

e Te ca c KOHCTAaHTHA AbAXKMHA (T.€. TOYHO
onpegeneH 6pon enemeHTH).
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Macusu - npobnemu

* YecTo ce 3a4eN1A noeeye nameT, OTKOJ/IKOTO Ce
N3MOJZ13Ba

= Pa3LumpeHme CTaBa CaMO 4pe3 Cb34aBaHE HA
HOB MaCuB N KOoMnnpaHe Ha AaHHUTE B HETO

* He moxXem oa n3Tpmem enemeHTM B MacuBa, a
camo aa um 3agagem ctomHoct “null”
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Cnucoumn

* LinkedList nan B npesog, ,,cBbpP3aH CNUCHK®

* ToBa e AMHAaMM4YHaA CTPYKTYpa OT AaHHMU (be3
OorpaHM4YeHne Ha MakcumasieH 6pon

enemeHTun, Ctura aa MMa AOCTaTb4yHO I'IaMET)

e ,ABYCBbpP3aH“ - eAnH NbpBU, €ANUH NocneaeH
e/1eMEHT, @ BCUYKU OCTAHANU MMAT CBOWU
,npeaxoaneH“ n ,cnepsawl”.
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Cnucoumn

 ledpnHNUUA

java.util.LinkedList<tnn> list = new java.util.LinkedList<tnn>();

a) lobaBAHe Ha eneMeHT B Kpas Ha CNUCHKa:
list.add(new Integer(1));
list.addLast(new Integer(2));
6) JobaBAHe Ha efleMeHT B HAa4Ya/10TO Ha CMUCHKA:
list.addFirst(new Integer(3));
B) Pasmep (bpoi enemeHTU Ha CNUCDHK):
list.size();
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Cnucoumn

r) OTneyaTBaHe Ha CbAbPHKAHMETO HA CMUCHKA
ypes nTepaTop:

java.util.lterator it = list.iterator();
while(it.hasNext()){
System.out.print(it.next()+" ");

J
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Cnucoumn

A) JobaBaHe Ha eneMeHT Ha onpeaeneHa No3nyma:
list.add(2, new Integer(25));

// NbpBU aprymeHT € Nno3numa, a BTOPU CTOMHOCT

e) MpoynTaHe Ha enemeHT OT onpeaeneHa
no3numa:

list.get(2);
) MNpoynTaHe Ha NbPBU N MOCNEAEH ENEMEHTH:

list.getFirst();
list.getlLast();
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Cnucoumn

3) OTneyaTBaHe Ha CbAbPKAHMETO HA CMIUCDHKA
BE3 ntepatop:

for (int i=0; i<listl.size(); i++){

System.out.print(listl.get(i)+" ");
}
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Cnucoumn

n) N3TpmBaHe Ha enemeHT. OCBEH Ye ce M3BBbPLLBA
NU3TPUBAHETO Ce BPbLLA U CTOMHOCTTA:

int first = list.removeFirst();
System.out.printIn("First element: "+first+" removed...");
int last = list.removelast();
System.out.printIn("Last element: "+last+" removed...");
int x = list.remove(1);
System.out.printIn("Element with index 1: "+x+" removed...");
System.out.printin("Now list contains:");
it = list.iterator();
while(it.hasNext()){
System.out.print(it.next()+" ");

}
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Cnucoumn

n) N3TpuBaHe Ha BCUYKU €/IEMEHTU B CMUCHK:
list.clear();
K) MpoBepKa Aann CNUCHK € Npa3eH UIun He:
if (list.isEmpty()) System.out.printin("List is empty");
n) ,KnoHnpaHe” Ha cNUCHK:
java.util.LinkedList list = new java.util.LinkedList();
list.add(new Integer(1));
list.addLast(new Integer(2));

list.addFirst(new Integer(3));
java.util.LinkedList listClone = list.clone();
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Cnucoumn

M) TbpceHe Ha enemMeHT B CMUCHK:

if(list.contains(3))
System.out.printIn("List has element with val 3");

H) NMpomsaHa Ha enemeHT C HoBa CTOMHOCT:

list.set(1, new Integer(25));
// NbpBM aprymeHT MHAEKC, a BTOPU CTOMHOCT
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Cnucoumn

0) JobaBaHe Ha eAMH CNUCDBK B KPas Ha APYr UaK
BMbKBAHETO My B AaAeH MHAEKC:

java.util.LinkedList listl = new java.util.LinkedList();
listl.add(new Integer(1));

listl.addLast(new Integer(1));

listl.addFirst(new Integer(1));

java.util.LinkedList list2 = new java.util.LinkedList();
list2.add(new Integer(2));

list2.addLast(new Integer(2));

list2.addFirst(new Integer(2));

listl.addAll(list2);

listl.addAll(1, list2);
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LinkedList

+

e CnectaBa nametr

* JleceH 3a maHUNynaUuUA

* HAma peanHa nMHaeKcauma, KOeTo MoXKe Aa ro
Hanpasu baBeH
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J1MHaMWNYHU MaCUBU

ArrayList — cbyeTaBa GYHKLMOHANHOCTTA Ha
CNUCbUUTE U CTaTUYHUTE MACUBMN.

* AMa nHaeKkcu, nonertarta ca nopeaHn KJ1ETKU B
MNameTTa

e KanauuteTbT ce paslinpsaABa aBTOMaTUYHO
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ArraylList - meToamn

* npemaxHaTtu - addFirstaddlastremovelastremovelast
e add(enemeHT)— n06aBA efieMeHT B Kpas Ha CNUCHKA;

 add(uHpekc, enemeHT) — A06aBA efieMeHT B AadeH MHAEKC (U
npemecTBa cneaBallmTe Hanpea);

e clear() — n3TprBa BCMYKU eNeMeHTH;

e contains(enemeHT) — boolean;

e get(nHaeKc) — BpbLLA CTOMHOCTTA HA eN1eMEHT OT AaAeH UHAEKC;
* iSEmpty() — Aanm cnnucbKa e npasen;

* remove(nHAaeKc) — n3TpmuBa eNeMeHT Ha AadeH UHAEKC;

* set(MHOEKC, enemMeHT) — NPOMeHsI CTOMHOCTTa Ha e/IeMeHT Ha
AafeH NHOEeKC C HoOBa CTOMHOCT);

e size() — BpblLa Opos enemeHTM Ha MacuBa;
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ArraylList — HOBU meTOoAU

a) NoacurypasaHe 3a MMHUMaJIEH KanauuTerT:
java.util.ArrayList<Integer> arrlist = new java.util.ArrayList<Integer>();
arrlist.ensureCapacity(10);

Ho no-pgobpe:

java.util.ArrayList<Integer> arrlist = new java.util.ArrayList<Integer>(10);

6) indexOf(enemeHT) — Bpblla MHAEKCA HA MbPBOTO CPELLaHEe Ha
e/leMeHTa BbTPe B CNUCHKA (He ce noaabprKka TbpceHe oT
,€IeMEeHT HaTaTbK", KakTo beLle npu Knac String);

B) lastindexOf(enemeHT) — MHAEKCA Ha NOC/IEAHOTO CPEeLLaHe Ha
e/1leMeHTa BbTPE B CMUCHKA;
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ArraylList — HOBU meTOoAU

r) removeRange(nHaekc ,,ot“, Hgekc ,,00°)

— N3TPUBA €/IEMEHTUTE OT NBPBUA A0 BTOPUA MHAEKC NoaaaeHun
KaTto aprymeHT. Hanpumep list.removeRange(2,4); nstpmsa
eNleMeHTn oT 2 A0 4 BKNIOYUTENHO;

n) trimToSize()

— ,CBMBA“ KanauMTeTa Ha macmsa A0 6pPoA Ha eNemeHTUTE Mmy.
OOMKHOBEHO ro M3Noa3BamMe, 3a 1a 0CBOOOAMM NaMeT B Cay4au
KOrato 3Haem, 4e HAMA Aa MMma rnoseye AobOaBAHE Ha €1IEMEHTH.
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OnawkKa un cTek

 Queue (onawka) n Stack (ctek) ca yactHM cnyyaum
Ha ABycBbp3aHMA cnmncobK (LinkedList)

 Onawka - fobaBATE €eN1EMEHTM CaMO B Kpas Ha
CMUCBHKA U NpemaxBaHe Ha eNeMeHT CamMo OT
HayanoTto. HAma onepauuun ,TbpceHe” n
,M3Bn4vaHe no nHaekc”. (FIFO)

 Crek — gobasaHe (push) n nstpmsaHe (pop) camo
OT Kpas Ha cnncbKka. Mma onepauma camo 3a
npoynTaHe (peek) Ha nocneaHua enemeHT 6e3 aa
ce natpuea. (LIFO)
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extends Exception

class Car{
private int speed;
private String model,;
public Car(int speed, String model) throws SpeedException{
this.setSpeed(speed);
this.model = model;
}
public void showInfo(){
System.out.printIn("The car "+this.model+" has maxspeed of "+this.speed);
}
public int getSpeed(){
return this.speed;
}
public void setSpeed(int speed) throws SpeedException{
if (speed < 0) throw new SpeedException(speed);
else this.speed = speed;

1}
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extends Exception

class SpeedException extends Exception{
private int speed;
public SpeedException(int speed){
this.speed = speed;
}
public String toString(){
return "Speed of Car must not be negative: " + this.speed;

1

public class CarsExampleq
public static void main(String args[]) throws Exception {

try{
Car c = new Car(-150, "BMW X5");

}
catch (SpeedException e){

System.out.printin(e.toString());
11}
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extends Exception

NpeaedunHupaHe Ha meTog, ,toString()“
printStackTrace() - e HacnhegeH

[MopaBaHe Ha cbobLLEHME KbM super Kniaca 3a ga pabotn n getMessage():
class SpeedException extends Exception{
private int speed;
public SpeedException(int speed){
super("Speed of car must not be negative: "+speed);
this.speed = speed,;
}
public SpeedException(int speed, String msg){
super(msg);
this.speed = speed;
}
public String toString(){
return "Speed of Car must not be negative: "+this.speed;

1}
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KakBo e HULLUKQA?

* ,Pa3KNOHEHMEe Ha eaHa NpPOrpama Ha
noanporpamu, KOUTo paboTar
eHOBPEMEHHO"

* 06Ccny)KBame Ha BCUYKU C PAaBHO KOJIMYECTBO
NnpoL.ecopHoO Bpeme, He3aBMCMMO OT peaa
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»MHOTOHULLKOBOCT" N ,MHOr03a4a4HocCT"

e ,MHOro3aaavyHocT", To ce uma npeasua,
M3NbJHEHUETO HA MHOXECTBO ,,npouecu”
(nporpamu) ot onepaumoHHaTa CUCTEMA
eaAHOBpeMeHHO. KoHTposnpa ce ot OC

* ,MHOMOHULLKOBOCT" rOBOPMM 3a KOHTPOA Haj,
M3NbJHEHUETO Ha , NoAnporpamu’ oT camaTta
nporpama

* CTapTUPAHETO HAa €4HO U CbLLO NPUNOXKEHME ABA
nbtu HE cb3paBa ,,ABe HUWKKU®, a cb3aaBa ,,[ABa
npoueca“
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,TYCKaHe Ha HULKA“

* HacneaABaHe Ha cuctemHua Knac ,,Thread”
public class ThreadExample extends Thread{
public void run(){
... ONepaTopu ...

1}
* MMNAEeMeHTUpPaHeTo Ha MHTepdenc Runnable
public class ThreadExample implements Runnable{

public void run(){
... ONepaTopu ...

3
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public class myfirstprogram{
public static void main(String[] args){

// Cb3paBaHe Ha HULWKa ¢ nogageH ob6eKT umnaemeHTupatl, Runnable:
Thread T1 = new Thread(new RunnableExample());
T1.start();

// Cb3paaBaHe Ha HULLKA, Ypes3 HacnegHUK Ha Thread:
ThreadExtendExample T2 = new ThreadExtendExample();
T2.start();

1}

class RunnableExample implements Runnable {
public void run() {
System.out.printin("A3 cbm Hnwka!");

1}

class ThreadExtendExample extends Thread {
public void run() {
System.out.printin("A3 cbwo cbm HUwkal");

1}
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[Tonmep

 ThreadsExamplel

 ThreadsSleep.java

* ThreadslInterrupt.java

* ThreadsInterrupt2.java

* Threadslnterrupt3.java
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examples/ThreadsExample1.java
examples/ThreadsSleep.java
examples/ThreadsInterrupt.java
examples/ThreadsInterrupt2.java
examples/ThreadsInterrupt3.java

CMHXPOHU3aUUA

* PaboTa cbCc cnoageneHu pecypcu

 EaHa HMWKa He TpAbBa Aa ,,6bpKa“ B AaHHUTE

Ha apyra

e JlocTbNBaHUTE AAaHHM CE ,,3aK/104YBAT’,
NMPOMEHAT Ce U ce ,,0TKAYBAT" 33 A0CTbN OT

Apyrn
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CMHXPOHM3aUMNA Ha meToAu

* Mpumep: ThreadsSynchro

 Korato eaHa HULWIKA U3BUKA ,,CUHXPOHU3NPAH”
MEeTO/, OT €4NH ODEKT, TO BCUYKU APYIK
HULWKN, KOUTO B CbLLLMA MOMEHT U3BUKAT
CbLLUA AN APYT CUHXPOHU3MPAH METo/, OT
CbLMA 0O6EeKT ,3aCnNUBAT” U n34YaKBaT
M3NbHEHNETO CU B OMALLKA.

* KOHCTpYKTOpU HE moraTt ga ce CUHXPOHU3UpPAT
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examples/ThreadsSynchro.java

CUHXPOHU3AUMA Ha PPaArMeHT

OnepaTtopu 1;

synchronized(<ume Ha 06eKT>){
OnepaTtopu 2;

}

OnepaTopu 3;

* N3NbJHEHMETO Ha rpynarta ,Onepatopu 2"
06eKTbT AedmHMpaH B 610Ka e 6bae
3aKJ/IIOYEH 33 APYTrUTE HULLIKM.

9/29/2014 YnparkHeHua no MUK 3, PKCY, TY — Codpua ra. ac. a-p AHTOHMSA Tawwesa

32



CUHXPOHU3AUMA Ha PPaArMeHT

public void changeArray(){
synchronized(this.arr){
for(int i=0; i<this.arr.length; i++){
this.arr[i] = (int)Math.round(Math.random()*100);

}
System.out.printin("Change finished");

}
public void sortArray(){

synchronized(this.arr){
java.util.Arrays.sort(this.arr);

}
System.out.printin("Sort finished");

}
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MeTtoa wait()

* HecTatTndyeH metog Object.wait()

* npean3BuKBa cblUUa edbeKT KakTo Thread.sleep() —
NpPexBbp/if TEKyLLaTa HULWKA (Ta3un, KOATO € n3BMKana
meTtona) B ,,Not Runnable” ctatyc 3a onpeaeneHo Bpeme

 TakbB 00EKT ce Hapuya ,,3aKNto4Ball, 00eKT” 3a HULLKAaTA

* Pas3nukum:
— Object.wait() moxke aa 6bAE M3BMKAH CAaMO B CUMHXPOHU3UPaAH
meToz,
— Object.wait() moxke aa npucnm HULWWLKATA 3a HEONPEAEe/eHO
Bpeme, noKato Thread.sleep() e c dukcmpaHo

— aKo numame Thread T, 1o T.sleep() we ,npucnn® HMWKaTa T,
nokato T.wait() we npmucnu TekywaTta HULWKaA (Ta3u, KOATO e
n3BmMKana metop T.wait()), AOKaTO HAKOWM APYr HE N3BUKA
T.notify()
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wait() n notify()

* final meTtogu 3a kKnac Object

* BCEeKU eaAunH Knac B Java rm NnpmnTEKdBd
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class ThreadExample extends Thread{

public static int sum=0;

public void run(){
synchronized (this){
this.sum();
System.out.printIn("Finished summing. Now the program can continue...");
this.notify();

}
}

public void sum(){
System.out.printIn("Suming the first 500 integers...");
for(int i=1; i<=500; i++){
this.sum = this.sum+i;
}
}
}
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public class waitNotifyExample{

public static void main(String[]args){
ThreadExample T = new ThreadExample();
T.start();
synchronized(T){
System.out.printIn("Waiting until calculations finish...");

try{
T.wait();
}
catch (InterruptedException e){}
}
System.out.printIn("Result: "+T.sum);
}

}
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[Tonmep

e ThreadsWaitNotify2

* rNaBHATa HULLKA CTapTMpa HOBA HULLIKA U
HOBaTa HMLIKA U34aKBa A0KATO [MaBHATa He A
yBEeZ0MMU

 ThreadsWaitNotifyEx Money example
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examples/ThreadsWaitNotify2.java
examples/ThreadsWaitNotifyEx.java
examples/ThreadsWaitNotifyEx.java
examples/ThreadsWaitNotifyEx.java

notifyAll()

e ,CbOYKAa“ BCUYKM HULLKU, KOUTO Ca
nonagHanAu B wait() ctatyc

 ObukHoBeHo u3nonssame notifyAll() Korato

HULLKUTE MMAT CNOAENEH PECcYpC, MO KOUTO Te
ce 3aK/to4BaT

* [Mpnumep: ThreadsWaitNotifyAll
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examples/ThreadsWaitNotifyAll.java

JlomawiH1 3aaaHnAa Ne3

— BapunaHTtn 3a paboTa B ekun ot 2-ma Aywu

— CamocTtoAaTenHu 3aaa4m

* [lpepaBaHe un 3awmTta 10-Ta cegmmual

 YeTBbPTHK — NabopatopHo 15:30, 3ana 1409

* KOHTPO/IHO:
—3ana 1151 o1 09:30 - 11:30: rpynn 40 n 41
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