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Chabp)kaHue

o KOHCTPYKTOPW ;

e MoandrKaTopy 3a HMBa Ha AOCTbI;
o [lakeTeH cneuyduKaTop Ha AOCTH;
e JlecTpyKkTopw;

o [Ipeaexnapalns Ha METOAN;

o OYHKUNM N METOAMN,

o [IpegedyHVpaHe Ha ONEPaTOpPW;

e ABTOMATMYHM MPOMEHN Ha TUMOBE,
o YKazsaTenu 1 pedepeHumnn;

e ABCTPaKTHW KIIACOBE;
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KOHCTpYKTOpM

Java rMa KOHCTPYKTOpW, NOAOOHW Ha KOHCTpPyKTOopuTe B C++.
Brnaoge:
B [loapa3bupalll Ce KOHCTPYKTOP

Morke Aa ce aeduHpa Mnoapasbypalll CeE KOHCTPYKTOP M ako HE ce
AEMVHMPA TaKbB, ChIUNAT CE Cb3[aBa aBTOMaTM4HO. AKO He ce
aedvHnpa Apyr KOHCTPYKTOpP, TOM He ce o6pa3yBa
aBTOMATUUYHO, KakTo B C++;

B ExcnanunTeH KOHCTPYKTOp. MoXke Aa ce cb3aade npu
HEeobX0AMMOCT OT MPOrpaMucTa C eAVH Wiy NoBeYe apryMeHTa;

B Hama HeobXoAMMOCT OT KOMMpPALl, KOHCTPYKTOP, Thi KaTo BCUYKM
apryMeHTV Ce MpeAaBaT Ypes pedepeHLns.
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KOHCTpYKTOpM

NpyMHUMnAM Mpy Cb3AaBaHETO Ha obekTure:

B Ob6ekTuTe B Java ce aokupaTt B CUCTEMHATA ANHaMNYHA
MaMeT "heap”. 3a pa3inka or C++ He e HeobxoanMo Aa
ce 0cBOBOXK/AaBa 3aeTara OT NPorpaMycia AMHaMUYHa
[MaMeT. 3aEMaHETO Ha AWHAMWYHATa MaMET CTaBa C
EKCMINLNTHO M3BMKBAHE Ha OMeEpaTopa Ha Java new;

B OcBOOOXXAABAHETO CE MpPaBy KOraTo 0O6EKTHT HE ce
pedepypa OT Koda C aBTOMaTU4YHMA garbage collection;

B ObektuTe ce Cb34aBaTt C M3BUKBAHETO Ha MeToaa
KOHCTPYKTOP MO CbLUMS HaunH, KakTo B C++;

B KOHCTpyKTOpUTE MOraT Aa Ca EKCHANLNTHA U
Noapasbmpalll ce, 3all0T0 Cb3/AaBaHETO YPE3 Konvpalll
KOHCTPYKTOP. € 6e3 CMUCHII.
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MoaudukaTopu 3a HABA Ha AOCTbN

MoaudukaTopy 3a HUBa Ha AOCTbI U KOHTPOJ1 Ha
AOCTbMa A0 YeHoBeTe.0co6eHOCTH U pa3J/InkKu
CbC C++:

B Hgma 6/10k0Be 33 KOHTPOJ1 Ha AoCTbia OT C++ -
CrELUVNMUKATOPUTE 3a AOCTbA-KIOYOBU AYyMM
(public,private u protected) ce nocraB4aT npea BCcska
AEMVHULNSA Ha YieH Ha Kiaca;

B NMoapa36upaly ce MoanduKaTop 3a A4OCTbHN €
NaKEeTEeH: B paMK/UTE Ha pa3paboTBaHNA MaKeT
HEeAOCTbNHY N3BbLH MNakeTa - MoAOOHO Ha npusdTesickaTa
aeknapauns B C++ ( friend).
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MoaudukaTopu 3a HABA Ha AOCTbN

MoaudukaTopy 3a HUBa Ha AOCTbI U KOHTPOJ1 Ha
AOCTbMa A0 YJieHOBEeTe

B SaabL/HKUTENHO BCEKU KJ1ac, noJie U MeToA Ha Kilaca
TpFI6Ba EKCMIMLUMNTHO Ad CE ONPEAEIISA KaTO AOCTbIEH

3BbH havia. (Mpy MHOrO-HULLKOBUTE CE M3MCKBa
13M0J/I3BAHETO Ha KAOYOoBa AyMa private).

B [locTbNbT C aTpybyT private ce 13Mosi3Ba psaKo-

[MaKETEH AOCTbI1 € NMNO-YECTO INPUIO0>XNM OT YdCTHUA
AOCTbI1.

> VIBK/IIOYBA AOCTbIa OT APYrMTE KIACOBE Ha CblUuS
MaKeT;

B KoMbuHalugaTa Ha ABETe- private 3a kiac u protected
3a YJIeHOBe Ce UrHopypa NPy KOMAWAaLUMS).
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MoaudukaTopu 3a HABA Ha AOCTbN

B Java TpsbBa [a ce 3afafe 3a BCSKa AeKiapalys
NOOTAENHO:

public class A {
public int x;
public int y;
private float v;

y

B [0 TO3M HaumH MOANMVKATOPUTE 3a AOCTbI B Java He Ca
ETUKETU, @ UCTUHCKM MOANMUKATOPM.

> KoHBepTpaHEeTOo Ha MOANMMKATOPUTE OT KOA Ha C++ ce ChbCTon B
[PEMWHABAHE MpPe3 AekNapaunnTe U NOCTaBIHE Ha ETUKET
(MOAMMUKATOP Ha AOCTbIA) 3a BCIKa AEeK/apaluns NOOTAENHO.
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NMpuaTtencku (NakeTeH)
cneunduUKaTop Ha A4OCTbN

B To3u Java MoanpUKaTOp ce npueMa 3a MoanMUKaTop no
noapasbupaHe. Mo)ke Aa ce pasrsexaa kato pedepvpaH
NMPUATEJICKU MOAN(MUKATOP 3a AOCTbI.

> ToW Ma edexTa Aa No3BoJIgBa AOCTbI HAa BCUUKW KIACOBE B
CbLLUVE MAKET KaTo Ha TEeKYLUMS Kac A0 CbOTBETHMS YAEH Ha
K/laca, AEKIapypaH ¢ MoandyKaTopa o noapasbupaHe;

> 3a [a Ce Aafe Ha onpeAeneHa NpoMeHnBa i METOA
[NOA0OEH TV AOCTbI CE NPOMYCcKa CAELUNdUKaTOPa 33
gocrbn. [puMep:

class A {// nakeTeH gocTbn
public int iPublic;
private int iPrivete;
int iIPacket; // nakeTeH gocrbn

int jPacket; // nakereH gocrobn
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decTpyKTOopM

B Java HAMa AeCTPYKTOpM.

CnencrBug:

He cbllecTtByBa 06XBaT Ha MPOMEHAVBUTE, KOWUTO [Aa OMNPEAEs Kpas
Ha BPEMETO Ha XXMBOT Ha NPOMEHAVBUTE, Cb3AaAEHN OT
[porpaMmncTa;

XMBOTHT Ha AVHAMUYHMTE MPOMEH/INBW CE ONPEAENS OT MEHAXKEPA
Ha maMetTa ( garbage collector ). PaboTata ¢ naMerTa ce
pasrieXxaa B CAeABaLUNTE JEKLNN;

CouiectByBa MeToa finalize, KOMTO € UieH Ha BCEKW Kiac. Ton e
NoAo6eH Ha AecTpykTopa Ha C++, HO Cce M3BMKBa OT garbage
collector v e npeAHa3HavYeH Aa 0cBOboOXXAaBa ApPYrn Pecypey (
annoBe, Bpb3KkM (sockets), KaHanu 3a Bpb3Ka (ports), URLS n
Ap.);

(Mpoab/kaBsa)
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decTpyKTOopM

B AKO VIMa Hy>X/Aa OT AEVNCTBUS Mpy NPUK/IOYBaHE B
[a/IEHa TOYKA, TE CE peanm3npar B METOAN, KOUTO CE
N3BWKBAT Ha OMpPEAEeHOTO MSICTO B KOAa Ha
nporpaMata, 6e3 aa ce pa3unta Ha finalize( ). Bcnukn
obekTn B C++ Lie 6bAaT 0CBO6OAEHN MPU N3/IN3aHE OT
0bXBaT, HO HE BCMUKM OBEKTN B Java ce ocBoOoXXaAaBaT
OT MEHaXKEPA Ha MaMETTa B TO3U MOMEHT;

B bl KaTo Java He moAAbpP)Ka AECTPYKTOP, Mpy
HEOOXOAMMOCT BMECTO HEFO MOXXE [ia CE Cb3Aafe METO/
33 MMIMLUMTHO OCBOBOX/AaBaHE Ha 6a30BMS KAac
YsIEHOBETE Ha Kiaca.
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[lpeaexknapauua Ha MeToaMm

MeToanTe ce npeaekiapupat B Java no HauuH,
[NO0A06EH Ha TO3W, M3MOA3BaH 3a MYHKLUWUNTE B
C++. Pazinkata e B inrcata Ha noAapastypalliy
Ce apryMeHTN, KOUTO CE WU3M0/3BaT MOHSKOra B
C++ 3a npeaeknapaumns.

Hanpymep, C++4 KOHCTPYKTOP C 06Lia AEMUHNLINS,
KOUTO HAMaT eKBUBAJIeHT B Java:
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OYHKLMN 1 MeToAN- OCoObEeHOoCTN

B C koabT € opraHn3vpaH Kato MYyHKLUWY, KOUTO

MOraT Aa ca U rnobanHn (PYHKLUNM, JOCTbIHN
3a Lgata nporpama.

Pasiunpenmneto (C++) AobaBs 1 K/IacoBE KaTo MO
TO3/ Ha4ynH NpeaoctaBsd MeToan-MYHKLNM,
CBbp3aHM C KJlacoBe. MeToanTe Ha K/1acoBe B
C++ ca noaocbHu Ha 1e3n B Java. [[llopaan
CbBMECTUMOCTTA KbM C, HE MOXXE [ia OFpaHnyaT
nporpammcintTe Ha C++4 [Aa 13non3Bat
ro6anHnuTe MYHKLUMN. Pe3yntarbT € CMeculia oT
M3MOA3BaHE Ha MYHKLUMW U METOAN, KOETO
npaBy MporpaMmTe Ha C++4 MOHSKOra HESCHW
(kora Kos OoT MYHKLMNTE Lle Ce UBMbAHN).
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OYHKLMN 1 MeToAN- OCoObEeHOoCTN

OcobeHOoCTH Ha Java:

L Hama rnob6anHm (13BbH K/IaCOBETE) MYHKLWN.
KaTo No-4YnCT 06EeKTHO-OPMEHTNPaH e3nk oT C++, Java
[PVHY>XAaBa MPorpamMmcTmTe Aa CBbP3BaT BCUYKIN MOA-
[POrpaMHy OOPBLIEHNS C K/TACOBE:

> He ce orpaHnyaBaTt Bb3MOXHOCTUTE, a CaMo Ce
NoaobpsiBa opraHn3aunsTa Ha KoAa;

> VI3noA3BaHETO Ha 106a/THUTE MYHKLUMN HE €
[PELLHO, HO T€ HE Ce BRMCBaT A0OpE B
KOHLERLMSTa 3a 06EKTHO-OPNEHTUPAHO
NpPOorpaMypaHe, KOFTO € 3a/ierHasa B 9APOoTo Ha
Java.
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OYHKLMN 1 MeToAN- OcobeHOoCTN

[IpeobpasyBaHeTO Ha riobanHuTe C++
(MYHKLWW HaMara HIKoW OpraHn3aLloHHN
[POMEHMN:

[IpyMep:

char EncryptChar(char ¢, int key);

char DecryptChar(char ¢, int key);

char* EncryptString(const char* s, int key);
C

nar* DecryptString(const char* s, int key);

JIOT1. JI-p MHX. Bragnmvu p Huxoimos 17.3.2020 r.



OYHKLMN 1 MeTOAN- OcobEeHOoCTN

Bx/irouBaHe B KJjiac:

public class Crypt {
public static char encryptChar(char ¢, int key) {
[/ KoA 3a KpUNTUpPaHe Ha CUMBOJI

public static char decryptChar(char c, int key) {
[/ koA 3a geKpunTUpaHe Ha CUMBOJI

public static String encryptString(String s, int key) {
[/ koA 3a KpUNTUpaHe Ha HK13

public static String decryptString(String s, int key) {
[/ koA 3a geKpunTUpaHe Ha HU3

¥

[IpOMSIHa Ha TUMOBETE, KOUTO HE Ce moAabpXaT (char *)
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OYHKLMN 1 MeTOAN- OcobEeHOoCTN

OCHOBHM pasJINKM:

1 KaTo ce aeknapmpat kato public static, Te ce npaBsaT
BMAVMW OT LISIOTO ApuioXXeHne Ha Java. OCHoBHaTa
Pasivka Ha Java e, Ye NMM/IEMEHTAUUNTE Ha MYHKUMNTE
Ca AEMVHVPaHN B KIACOBE Ha Java, 3allioTo HE ce
noAAbpXXa OpraHnsaunsaTa Ha XeaepHn (*.h) 1 copc
(*.cpp? annoBe. Lgnata nHMopMauns 3a Kiaca ce
BKJIIOYBA AVWPEKTHO B HEFOBaTa AEMUHNLINS;

O CraHAapTHaTa KOHBEHUMS 3a MMeHyBaHe B Java €
METOANTE [a 3af0YBaT C Masiky BYyKBW. 3a [id Ce
N3MOM3BAT METOANTE, TE TPSOBA [Aa Ce pemdepmpaT
3ae/1HO C KJlaca Cu:

char ¢ = Crypt.encryptChar(‘a’, 7);
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OYHKLMN 1 MeTOAN- OcobEeHOoCTN

OCHOBHM pasJINKM:

B [IpoMsHa B kofa Ha C dyHKUyMTE Npy NMPEMWHaBaHE Ha
Java e n3no/s3BaHETO Ha KlacoBeTe String BMecTo
VKa3aTeNNTE KbM CMMBOJIHV MacuBU:

> Java He noaabpyka yKasaTenan, a CaMo
pedepeHLnn;

B Java He noaabp)ka noApasbupally ce apryMeHT Ha
MYHKUNUTE;
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OYHKLMN 1 MeTOAN- OcobEeHOoCTN

B B Java He ce 13non3Ba KiaYoBaTa AyMa virtual 3a
(MYHKLUWUNTE, 3al0TO BCUYKM HE CTAaTUYHN METOAMN CE
CBbP3BaT AVMHAaMNYHO. 3aTOBa HE € HY>XHO Aa Ce
CHELMMdMLMPA TO3M METOA Ha CBbP3BaHE M3PUYHO OT
APOrpaMncTa:

> [lpeaHasHayeHne Ha virtual B C++ :

> [a ce yrnpaenisBa (fMpy HEOBXOAMMOCT) EMEKTMBHOCTTA Ha
[porpamMaTta KaTo MNpy U3MNOMA3BAaHETO M CE MoJslyYaBa
OrnpeaesnieHo HaMaigBaHe;

> B koaa, KbAETO HE Ce U3M0/3Ba, YNPaBAEHNETO Ha
edEKTVNBHOCTTA CE OCUTYPSIBA CbC CTAaTUYHM METOAN;
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OYHKLMN 1 MeTOAN- OcobEeHOoCTN

B B Java Mo)xe [ia ce 13MoJ/i3Ba KaYoBata Ayma final,
KOSTO YKasBa Ha KOMMmIaTopa, Ye METOABLT HEe MOoXKe
Aa ce npeaexsiapvpa B HacsegHWKa, nopaan KoeTo
ChLUMAT TPsI6Ba [a Ce CBbp)Xe CTaTMYHO 1 Aa ce
M3M0J13Ba MO NoA06eH HauMH KaTo inline MetToAnTE Ha
C++ v He-BMpTYanHN obpblIeHns. Te3n onTuMusaLmm
Ca 3aAb/DKUTENHN 33 KOMMAWAATOopPa.
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OYHKLMN 1 MeTOAN- OcobEeHOoCTN

B KoHBepTupaHe OoT npoueaypHo kbMm OOIT:

public class Crypt {
private int key;// no6baBsHe Ha nose

public Crypt(int k) { // no6aBssHe Ha KOHCTPYKTOP
key = k;

public void setKey(int k) {
}key = k;

public int getKey() {
return key;

public char encryptChar(char c) {
// Koa 3a KpynTUpaHe Ha CUMBOJI

public char decryptChar(char c) {
// Koa 3a pexpMnTMpaHe Ha CUMBOJ

public String encryptString(String s) {
// koA 3a KpynTUpaHe Ha HU3

public String decryptString(String s) {
// Koa 3a gexpunTUupaHe Ha HM3
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NMpenecdhmHupaHe Ha onepaTopwn

He ce noaabpika oT Java.
B [IpeanMcTBa Ha npeaemdHPaHETO:

CYHTaKTUYHOTO YAOOCTBO, MPEHACAHE Ha CEMaHTMKaTa
OMEepPaTopUTE Ha E3VKa BbpPXY 06EKTUTE;

B HeaocTarbK: NOHAKOrRa MOXXE Aa HarnpaBu HEACHM
[POrpaMnUTE, KOUTO ' U3IMOJISBAT.

PellieHre B Java- (pyHKLUMOHA/IHOCTTA Ha onepaTopute
Aa ce UMINJIEMEHTHMPa KaTo MeToAM B KJiacoBeTe
Ha Java.

> [lpnynHa: PaspaboTumumte Ha Java ca pelniv aa He ce
NOAAbPIKA, 3a Aa CE 3aMa3n e31ka KOJIKOTO MOXXE MO-MpPOoCT.
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NpenedpmHupaHe Ha onepaTopu

CreneH Ha nanon3BaHe B C++:

O Hawn-Beue B STL v anroputmute. lMo-6azoeute C++
KJlacoBe KaTto string, M13moJsi3BaT MHOIo YecTo

CpaBHEHMS C OrepaTopy, KOEeTo 3aTpyAHsaBa
npexBbpriISHETO.

O [NpepaboTrBaHe Ha C++ koA B Java MHOFO 3aBUCK OT
TOBa [0 KaKBa CTENEH KOAbLT 3aBWCW OT Ta3n 0COOEHOCT
Ha e3nKa.

B Java Bb3HWKBa HE06XOANMOCTTA OT 3aMECTUTEJ],
KOMTO Aa OCUTr'YpM aJIFOPUTMUTE C ONnepaTopm.
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NpenedpmHupaHe Ha onepaTopu

0 3amecTturen Ha C++ onepatopure:

EAMHCTBEHMSA HAa4yuH 3a npeBoa Ha npeaeduHUpaHU
C++ onepatopm Ha Java e fa ce cb34aaaT MeToaum

CbC CbllaTa PYHKLMOHANHOCT.
» MeToauTe Ha Java nony4daBaT pasIMYyHU UMEHA OT
npeaeduUHUpaHnUTe onepaTopu;
»> ToBa 03Ha4yaBa, Ye LWe e HY>XKHO BHMMaTeTHO Aa ce nperneaa
KoAda, Oa Ce onpeaeny Ha Kou TOYHO MeCTa Ce M3Mon3BaT
Te3u ornepaTopu 1 aa ce npeobpas3ysaTt B N3BUKBaAHE Ha

METOoAWN.
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NpenecdhmHupaHe Ha onepatopu (C++)

[IpyMep : Kiac 3a NMpeacTaBsgHE Ha KOMIIEKCHW Yncia C
npeaedHpany onepaTopy Ha C++.

class Complex { //C++ koA Ha Kiaca
float real;
float |mag,

public:
Complex(float r, float i);

Complex operator+-(const Complex& c) const {
return Complex(real + c.real, imag + c.imag);

y

Complex operator-(const Complex& c) const {
return Complex(real - c.real, imag - c.imag);

b
e
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NpeneduHupaHe Ha onepatopu (C++)

/I3BaXkAaHETO Ha ABa 06ekTa oT Thn Complex e
CUHTaKTMYHO €IHaKBO C M3BaXXAAHETO Ha ABE
[POMEHBY OT NpocTtu Tunose (C++ kona) :

Complex c1(3.0, 4.0);
Complex c2(5.0, 2.5);
Complex c3 = c2 - cl;

Ta3y BbL3AMOXXHOCT Ha e3nka C++ npean3BuKBa
CPaBHUTENHO FONIMO YCIOXXHABAaHE Ha e3yka Java,
KOSTO paspaboTumumTe Nckat Aa n3berHat. Pasnvkarta e
B TOBa, Ye HE MOXXE [Aa Ce NpPeAocTaBy ChlUnNg
CYHTaKTNYeH ekBMBaneHT Ha C++ koda B Java. ChliiaTa
(MYHKLUVOHAIHOCT MOXE [ia CE WMIMIEMEHTMPA C METOAM.
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NpenedpmHupaHe Ha onepaTopv B Java

[IpMep 3a peLLeHre Ha Java: npeaedyHpaHnTE ONEPaTOpU ca
3aMEHEHV C METOAMN:

public class Complex {
private float real;
private float imag;

public Complex(float r, float 1) {
real = r;
Imag = I;

y

public Complex add(Complex c) {
return (nhew Complex(real + c.real, imag + c.imag));

¥

public Complex subtract(Complex c) {
return (new Complex(real - c.real, imag - c.imag));

¥
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NpenedpmHupaHe Ha onepaTopu B Java

[IpoMsaHaTa BbB BEPCUSATA Ha Java e B AEMUHNPAHETO Ha
METOANTE 3a onepatopuTe - add n substract. Knacbkt
Complex ce 13rnon3Ba rno caeAHns HaumH:

Complex c1 = new Complex(3.0, 4.0);
Complex c2 = new Complex(5.0, 2.5);
Complex c3 = c2.subtract(ct);

Bxaa ce, ye ornepaunsita 13Ba)xaaHe HE e TOJIKOBa
NHTYUTVBHA KOraTo Ce Moa3Ba MoaxoAda Ha Java, B
cpaBHeHMe cbe C++. Bbnpeky ToBa T4 € noAobHa.

JIo11. 1-p XK. Bnagunvup Hukoios 17.3.2020 r.



ABTOMAaTU4YHMU NMNPOMEHUN Ha TUINOBE

CbLyHOCT: ABTOMatUyHMTE MOAMEHN Ha TUFOBE
NpeAcTaBisgBa NoAMsgHaTa Ha TuroBe (type casting),
KOETO Ce MoJiyYaBa MoHgKora 1 aBTtoMaTtnyHo B C/CH+.
Kato npumep, B C++ € NOo3BOJIEHO /A3 CE MPUCBOU
PEa/IHO YMC/IO Ha MPOMEHVIBA, AEKNap/pPaHa KaTo LSA0
YNCNOo, KOETO 61 A0BENO A0 3aryba Ha NHMOPMaLS.

Java He noaabprxa noaobHa aBTOMaTUYHA NPOMSIHA
Ha TMnoBeTe. B Java, ako BcsieaAcTBMe OT TUMOBO
rnpeob6bpa3yBaHe ce noJsiyum 3aryba Ha
MHOopMaLMs, ce U3UCKBA EKCIJIMLLUTHO CMeHsIHe
Ha TMNa KbM HOBUSA TuUN.
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ABTOMAaTU4YHMU NMNPOMEHUN Ha TUINOBE

[IpyMep 3a aBTOMaTWYHa NoAMAHa Ha Tuna B C++:
float f = 3.1412;
Int 1 = f;

Hakoy koMnvnaTopy Ha C++ 6uxa reHepmpanm
NPEAYNPEXAEHNE B TO3M CAyYan, HO TOBa HE ce cunuTa
3a [pellka. B Java, ce reHepupa FpeLlka npy
KoMnnnaumg. T4 ce MOMpPaBd C EKCAAVLUNTHO NOAMEHSHE
Ha Tvna:

float fVar = 3.1412;
Int i = (Int)fVar;
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YKasamenn i pEDEREHLNN

Yka3sarenute B Java:

H Java HAMa yKa3aTesm, Kato obekTuTte ce
npegaBaT MHAUPEKTHO, C U3NoJ13BaHe Ha
pedepeHUMU, BMECTO Aa Ce npeaaBaT
YKa3aTesim KbM THX;

B [locTbn 4O eneMeHTUTEe Ha MaCcuBUTe ce
npaBu CaMO C NOMOLLUTa Ha UHAEKCMH:

» He MoraTt Aa ce NoAMeHST C
M34YUC/IMM AO0CTHN C YKa3aTenu!
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YKasamenn i pEDEREHLNN

CTteneH Ha ManonsBaHe Ha ykasaTenute B C++:

M /lonyckaT paspaboTka Ha CUCTEMW, B KOMTO CE
M3MON3BAT YKasaTean KbM MYHKUNN AW YKa3aTenn KbM
YneH-myHKLUWW, HanpyuMep 3a AWHaMUYHO NMpeHacoYBaHe
OT MYHKLUMS € 0611 OCHOBEH T (Void™) 1 MHOXXECTBO OT
METOAM C efiHa 1 Cbllia CAELUM®MMKaUng KbM pPasinyHm
Te/la 3a V3MbJIHEHWE;

B “Yecro nporpaMmcinTe Ha C++ M3non3Bart
MaTeMaTUYECKN 13pa3n (apUTMETIKA) C YKa3aTennTe, 3a
[a NOAABLPXXAT CAOXHW TUMOBE AaHHW;

B Jlnncara Ha YKasaTenu aviliaBa nporpamMmncta oT
Bb3MOXXHOCTTA [a Cb3[aBa COOCTBEHWN CTPYKTYPU OT
AaHHW, KaTo HanpuMep AMHaMWYHO pasluvpsBallin ce
MaCVBW.
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YKasamenn i pEDEREHLNN

HeaocTaTbUV NPy 13MoJISBaHE Ha YKasaTenante
NPy nporpaMmupaHe Ha C++-:

B [loBeueTo oT rpelkuTe B C/C++ nporpaMuTe ce
NPUUMHABAT OT HENPaBUIHO V3M0A3BaHE Ha YKazaTenu.

> [lpakTykaTa Ha nporpaMmpaHeTo Ha C++ mokasea, ue
KOraTO CE V3MOJIZBAT YKasaTenu, CblIECTBYBa Bb3MOXXHOCTTA
13 Ce MpaBy HEBaNWAEH AOCTHM A0 MAMETTA;

> B pesyntart Ha ToBa, MOrarm [Aa Ce AOMycHaT TPYAHU 33
OTKPVIBAHE FPELLKM, MPUYMHEHN OT M3MNOM3BAHETO Ha
AapUTMETHUKaA C YKasaTeMw.
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YKasamenn i pEDEREHLNN

B 3aMecTuTen Ha ykasartenurte B Java:
— /IMa noaobHa MYHKLUMOHAMHOCT YPE3 U3MN0A3BaHE Ha PEMEPEHLNN;

— Java npeaaBa BCUUKW 06EKTH U MAacBU YPE3 TEXHUTE
PEMEPEHLMN. TO3M NOAXOA ENVMNHNPA FPELLKN MPY AOCTbia Ypes
yKasaTenn. PedepeHummnTe Collo Taka YeCHABaT
NPOrPaMNPaHETO, 3aLlOTO MPaBWIHOTO M3MOMA3BAHE Ha YKasaTenu
€ MHOFO MO-TPY/AHO, OCBEH 3@ Hal-OMUTHUTE MPOrPaMUCT;

— [lonyyaBa ce edekTa OT CUIYPHOCTTa, NPEAOCTaBEHa OT CUCTEMaTa
3a VIBNbJHEHWE B pea/iHO BPEME Ha Java. Hanpumep, T9 U3BbPLLBA
[POBEPKA 3a Ba/IMAEH Pa3Mep Ha BCUUKM onepaunn 3a
NHAEKCPaHE Ha MacuBM.
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YKasamenn i pEDEREHLNN

Yka3aTenurte u npeobpasyBaHeTo Ha koA oT C/C++
Ha Java.

Han-TpyaHaTa Yact 3a NnpeBexaaHe Ha koA ot C/C++ Ha
Java ca ykasartenute. OCHOBHW CTHIKW:

B [IbpBO CE MOAMEHAT BCUUKM MacuB/ OT CYMBOJIM B Java
Hn30Be (String). B pe3y/ntat oT peann3vpaHeTo Ha TOBa
MHOFIO OT KO/Aa, 3aB1CHM OT YKasaTey Ce MPeEMaxBa;
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YKasamenn i pEDEREHLNN

YKasaTennTe v npeebpasyBaHeo o €/ C+~+ Ha Java.

B KoHBepTMPaHETO Ha KOAa 3a Cb3[aBaHETO U
VHUILO>XaBaHETO Ha 0BeKTN.

[locnieaoBaTeNHOCT Ha paboTa ¢ AWHaMMYHaTa MaMeT
Npy AporpaMypaHe Ha C++:

[ Cb3aaBaHe Ha 06eKTM ¥ MosyYaBaHE Ha YKasaTenu
KbM TX C M3M0A3BAHETO HAa ONEPATOPA NEW.
[ony4yeHnaT aAapec B AMHaMMYHaTa NaMeT Ce
NPUCBOSIBA Ha YKa3aTens;

] PaboTta no nosyyeHarta AWMHaMnyHa MaMeT Ypes
VKa3aTens;

O Cnea kato e npukatoyeHa paboTtarta ¢ 0bekTa, ce
N3BWKBa orepatopa delete, 3a Aa ce ocBoboay
[MaMeTTa.

Tasy npoLeaypa e nogobHa v npy Java 6e3
rnocsiegHaTa CTbhKa.
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YKasamenn i pEDEREHLNN

YKasaTennTe v npeebpasyBaHENo Ha koa o1 €/C++ Ha
Java.

B JlornyHa crbhika Npy NpexXBbLPASHETO Ha kof o1 C++
KbM Java e [a Ce NOAMEHAT YKasatennte B C++ KoAa C
PEMEPEHLMN, MPEAN Aa Ce 3aroYHe paboTarta Mo
NpexXBLP/IFHETO. ps6Ba Aa ce npepaboTtn C++ koAa
MBS0 Ha pe®EPEHLNN 1 TOraBa Aa Ce 3arovyHe
paboTarta Ha Java.
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YKazaTenv 1 pEMEPEHUNN

[IpyMep 3a Cb3[laBaHE Ha pedepeHuUns KbM HI3:
String s = new String(" TectoB HM3");

O KoraTto ce cb3aaBaT 0beKTy OT KiacoBe Ha Java C
OTEPaTOpPa NEW, PE3y/TaThT € pedepeHuns (maw
hand/é B na MeTra

& Java obekTn, KOVITO HE ce U3MOA3BaT, CE OCBOOOXXAaBaT
ABTOMATVYHO OT CCTEMATa Ha Java garbage collection,

KOSITO OBMKHOBEHO € CYCTEMHA HULLKA C HUCbK
NPUOPUTET;

1 Tb/ KaTO CUCTEMATa CE FPVXM 33 0CBODOXAaBAaHETO Ha
HEWSMO/A3BaHUTE O6EKTH, HE € HY>KHO MPOrpaMmCTbT Aa

OCBO60X/1aBa MaMeTTa, KOSTO 3aEMa.
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YKazaTenv 1 pEMEPEHUNN

[IpyMep 3a NPeobpasyBaHE Ha KO C YKa3aTeNu:

[/ C++ knac CMemilest.

class CMemTest {
MemBlock™ pMem;

CMemTest() {
pMem = new MemBlock();

y

~CMemiest() {
if (pMem = NULL) {
elete pMem;
pMem = NULL;
y
y
¥i
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YKasamenn i pEDEREHLNN

NMpuMmep Java knac CMemiest:

public class CMemiest {
private MemBlock pMem;

public CMemTest() {
pMem = new MemBlock();

y
y

[IpeavmMcTBa Ha Java KoAa:
B [lo-KpaTbK;
B [IpoMeHnvBaTa pMem He e HY>KHO Aa ce nHnunannsnpa ¢ NULL —

BCMUKM YIIEH-MPOMEHINBY, aKO Ca Cb3AafieHn 6e3 Aa M e
[PUCBOEHA CTOMHOCT, CE MHUUManm3npaT cbC cronHocty 0 nan null;

B MeHa)kepa Ha mametTa (Garbage collector) Ha Java ce rpmxu 3a
0CBOOOX/AaBaHETO Ha 0bekTa pMem, KOraTo TOW HE Ce M3MOosI3Ba.
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YKasamenn i pEDEREHLNN

OcobeHocTu:

1 VI3non3BaHeTo Ha Metoda finalize , KOUTO ce N3BVKBa
OT MeHa)xepa Ha MaMeTTa (garbage collector) rnpu
VHULLIOXXaBaHETO Ha 06€eKTa, HE rapaHTpa HEFOBOTO
N3BMKBaHe, Mopaau creundvkata Ha darbage collector;

0 Ykazatenute B Java ce 13Mo/3BaT MacoBo, HO KaTo

pedepeHUnNn. PedepeHunnTe Ha Java ca Mo-CKopo
VKa3aTenn;

1 Korato ce CBUKHE C OFpaHNYeHnsaTa Ha pedepeHLmmnTe,
Ce BWKIA, Ye HAMA CbLLUECTBEHA Pas/vKa MeXay TaX.

JIo11. 1-p XK. Bnagunvup Hukoios 17.3.2020 r.



YKazaTenv 1 peEMEPEHUNN

Pasnvkm Mexay: pemeperinmie Ha C++ 1 Java

B 33 pasnvka ot C++, kbaeTo pedepeHLnnTe Tpabsa Aa
Ce VHULUManu3paT npy 063BIBaHETO VM, T.€. TE HE
MOraT Aa OCTaHaT He MPUCBOEHN, B Java ToBa HE e
3aAb/HKUTENHO;

B PedepeHumnte B C++4 He MoraT Aa CE NMPOMEHST Clea
TAXHOTO Cb3AaBaHe. VI31CKkBaHE 3a HENPOMEH/IMBOCT B
Java HaMa, KoeTo AobamKkaBa pedepeHunnTe Ha Java ao
VYKa3aTeNuTE;

B BL3MOXKHOCTTA 32 AEMVHNPAaHE Ha HENPYCBOEHA
PDEMEPEHLNS ChLLO A0bMKaBa pedepPeHLMNTE MO-CKOPO
KbM YKa3aTENNTE;

B B Cun C++ yKkasatenute Morat Aa aipecupart MaMer,
HE3aBNCYMO KaKBO COYM. 3a HEOMUTHUTE MPOrpaMmcTm

TOBa MOXXE Aa € U3TOYHWK Ha FpeLlkn. B Java
aIPECVPAHETO Ha HE3aLUUTEH O6EKT € HEAOMYCTMMO.
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YKasamenn i pEDEREHLNN

Pasnvkm Mexay: pemeperinmie Ha C++ 1 Java

(Mpoab/mkeHne)

B Ykazatenute ca epekTMBEH HaunH 3a aApecpaHe Ha

MacC/BW OT MPOCTH TUNOBE AaHHW. MacvBuTe B Java
AONYCKaT Aa Ce NpaBy TakaBa afpecalyd npy T0Ba Mo
HaunH, 3allUVUTEH OT FPELLKIA.

[IpeAaBaHETO Ha YKa3aTeNn KbM METOAN HE € NpobreM,
3aLLOTO HAMa H1ebanHn MYHKLWM, @ CaMO KIACOBE U Te
MOraT [a NpeaaBat pedepeHunn KbM obekTuTe. B To3n
CMUCBJ1, PEMEPEHLIMNTE B Java Ce pasriexaar KaTto
“OrpaHNYeHn ykasatenn”. OrpaHNYeHnETO 3acsra
OCHOBHO JinnicaTa Ha MBUMCIEHVSI C YKa3aTenanTe, KosaTo
HAMa eKBVBa/iIeHT B Java;

Cb3/1aBaHETO Ha YKasarenw e AoNYCTVMO Bi METOAN,
HapeyeHn native METOAWN;
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MHOXXeCcTBeHO HacJiegdBaHe

ChHLIHOCT:

MHOXXECTBEHOTO HAC/EAsBaHE € CBOWCTBO Ha
C++, KOEToO [0o3B0oJiIgBa HacneasBaHETo Ha
noBeye 6a30Bu kacoBe. [[10A0OHN KOHCTPYKLMK
Ca C/IOXHM 33 peanv3aums OT KoMMwuaaTtopa.
Bbrpekn Ye e [ocTa MOLIHO CPEeAcTBo,
MHO>XECTBEHOTO Hac/easBaHe TPYAHO Ce Mosi3Ba
NPaBUAHO W MOXXE Aa AOBEAE A0 Fpellkn. Tbu
KaTo Java € ocHoBaHa Ha MOJE/ C OBl KOPEH B
epapxmsata MHOXECTBEHOTO HACNEASBAHE HE CE
BMECTBa B IAHHOBUS MYy MOJE.
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MHOX>XeCTBeHO HacJiegsBaHe

Java 3a06ukana n He NpeaocTaBs AMNPEKTHA
noaApbXXKa 3a MHOXXEeCTBEHO HacieassBaHe.
3aMecTuTen:

> Morar aa ce aeksapupar nHtepdencm, KonTo onmceat

AporpaMHuUTE BPb3KM, 3a OCblEecTBABaHE Ha
CBbp3aHa (PYHKLIMOHA/THOCT.

> WNHTepdencute Ha Java npepgnarat Metoam Ha obekty,
HO He npeasiarat TAXHaTa MMIJiIEMeHTauus.

> KnacwbT MoXke Aa MMNJIEMEHTUPa €AVH WU MoBeYe
MHTEepdencu, Kato cob6crBeHa yHUKasiHa
(pYHKLIMOHAJTHOCT.

> PaznnyHmn, HeCBbp3aHM KJlacoBe Morart Aa
MMIJIEMEeHTUpaT eaHaKbB MHTepdenc.

C noMouiTa Ha nHTepdenucuTe ce peanmnsmpa
Bb3MOXXHOCTTa 3a pelayMoHHa Bpb3Ka (4a uMaT
noaobHo noBegeHmne) MeXxxay ABa He3aBUCUMMU
Knacal

JIo11. 1-p XK. Bnagunvup Hukoios 17.3.2020 r.



MHOX>XeCTBeHO HacJiegsBaHe

B dopMasiHUTE NapaMeTpy Ha MeToauTe MoraT Aa
ce AeKJ/IapupaT UiN KaTo KJ1laCoBE WJIN KaTo
nHTepdencu. Ako ca nHrepdencmn, obekTtnte Ha
pa3/InyHN KJIaCOBE, KOUTO MMMJIEMEHTUPAT
nHTepdenca Mmorart Aa 6baaT npegaBaHN KaTo
ApryMeHT KbM MeToa.

B KoHuenuusita Ha UHTepdencuTe e 3HaYUTETHO
ONpoOCTEeHa 3a Cb3AaBaHe Ha MHO)XeCTBEHO
HacsegssBaHe, HO MMa orpaHnyYeHms. Kato
MWHMMYM € HeobxoAMMO Aa ce Hanuvllie KopA,
KOMTO Aa NnoBTapsa UCKaHaTa PyHKLMOHA/THOCT
BbB BCEKM OT KJ/lacoBeTe, MMIJIeMeHTUpally eguH
MHTEepdenc.
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MHO)XeCcTBeHO HacieasiBaHe

lpyMep Ha C++, KOMTO M3M0/13Ba MHOXECTBEHO HAaCHeAsgBaHE:

class InputDevice : public Clickable, public Draggable {
[/ AEDVHNUNS Ha Knac

yi

Han-6nnskata nMRIEMEHTaUNS B Java € Cb3AaBaHETO Ha MHTEPMENCH
Clickable v Draggable, konTo Merart Aa VMaT AeKiapalny Ha METeAN, HO
HAMa CBLUMHCKN KOA Ha METOANTE, KaKTo W HECTATMYHWN YIEH-MPOMEHAVBW.
HacneaHVKbT Ha MHTEpdencnTe-kaachkT InputbDevice MoXe Aa
VMIJIEMEHTVPA TE3WN MHTEPMENCH KaTo M3MN0JI3Ba KAtoHoBaTa AyMa
implements:

public class InputDevice implements Clickable, Draggable {
[/ AedVIHNLMS Ha Kiiaca

y

3a [a Ce HampaBy MPEXBBLPJSHETO, TPAOBA Aa MOAMEHST CbLUMHCKUTE Tefa Ha
METOANTE U Aa CE UMMMNEMEHTUPAT B MPON3BOAHN KIACOBE.
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MHO)XeCcTBeHO HacieasiBaHe

C V3M0/I3BaHE Ha BrpaeHy 06ekTy (KOMAO3NLMS) OT KIACOBETE, KOUTO YUaCTBaT

B MHOXXECTBEHOTO HacleadBaHe: SUPPeCincs
public abstract class SuperClass { / \
public abstract void doSomething(); ClassBaseA  ClassBaseB
} \/
ClassDerivative
public class ClassBaseA extends public class ClassBaseB extends
SuperClass{ SuperClass{
@Override @Override
public void doSomething(){ public void doSomething(){
System.out.printin("doSomething System.out.printin("doSomething
A"); B");
by b
/ /ClassBaseA own method / /ClassBaseB own method
public void methodA(){ public void methodB(){
b5 b
by by
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MHO)XeCcTBeHO HacieasiBaHe

C n3roJi3BaHe Ha BrpafAeHn 0bekTy (KOMAO3VUMS) OT KJIaCOBETE, KOUTO
YUACTBAT B MHOXECTBEHOTO HacneadBaHe:
public class ClassDerivative{

SupperClass

ClassBaseA objA = new ClassBaseA();
ClassBaseB objB = new ClassBaseB();

ClassBasef ClassBaseB

public void doSomethingFromA(){
objA.doSomething();

by

public void doSomethingFromB(){
objB.doSomething();

ClassDerivative

¥

public void methodA(){
objA.methodA();

}

public void methodB(){
objB.methodB();

}
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HacneasBaHe Ha abCTpPaKTHM
KfacoBe

CvHTaKcuc Ha Hac/ieadBaHeTo:
flpy C++:

class B : public A {
[/ ,CI,GCEMHMLI,VIFI Ha KJiaca

4

3a AedVHPaHe Ha HacneAdBaHe B Java ce
M3MOJI3BaT KIUOBMTE AyMy extends (33
knacose) 1 implements (3a nHTepdencn):

public class B extends A {
[/ AEDUHMLNSA Ha Kilaca
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HacneasiBaHe Ha abCTpaKTHW
KJlacoBe

[IpyMep 3a HacneasBaHe Ha abCTpaKkTeH Kac:
Touka: CPoint;
l1gaT: CColor;

®Ourypa: CShape, AedwHvpa UBAT 1 No3nuUmd (Upe3 Touka) Ha
abcrpakTHa durypa. ObekTnTe ca arpubyTn Ha Kaca;

Kpsr: CCircle — HacneaHnk Ha durypa, AEMVHVPa paanyca;

[IpaBoObLIbAHMK : CRectangle — HacneaHWK Ha @urypa, AeduHmpa
BMCOYMHA W LUWPWHA;
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HacnepsBaHe Ha abCTpaKTHMW
KJlacoBe

public class CPoint

{
[/ ATpnbytn
private double myX;
private double myY;
[/ KOHCTpyKTOpM
public CPoint(double x, double y) {
myX = x; myY = y;
e
public CPoint() {
myX = 0.; myY = 0.;
>
[/ Metoam
public double getX() {
return myX;
>
public double getY(){
return myY;
>
public void setPoint(double x, double y) {
myX = x; myY = y;
>
>
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HacnepsBaHe Ha abCTpaKTHMW
KJlacoBe

public class CColor {
[/ ATpnbytn
private int red;
private int green;
private int blue;
[/ KOHCTpyKTOpM
public CColor() { red = 255; green = 0; blue = 125; }
public CColor(intr, int g, int b) { red = r; green = g; blue = b; }
[/ MeTtoam
public static long RGB2Long(intr, int g, int b) {
return (r | (g<<4) | (b<<8)); //red+16*green+256*blue;
b
public int getR() { return red; }
public int getG() {return green;}
public int getB() { return blue; }
public void setRGB(int r, int g, int b) {
red = r; green = g; blue = b;
b
>
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HacnepsBaHe Ha abCTpaKTHMW
KJlacoBe

public abstract class CShape{
private CColor color; //uBsaTt
private CPoint origin; //no3uuums
protected CShape(final CColor col, final CPoint org) {
origin = new CPoint(org.getX(), org.getY());
color = new CColor(col.getR(),col.getG(), col.getB());
}
protected CShape(final CPoint org) {
origin = new CPoint(org.getX(), org.getY());
color = new CColor(0,0,0); // uyepeH
}
protected CShape() {
origin = new CPoint(0.0, 0.0); // no3uuus 0.,0.
color = new CColor(0,0,0); // yepeH
}
public abstract double area(); // peanHa ¢dyHKUMSA - B HAacneAHUKA
public abstract double perimeter(); // peanHa (pyHKUMSA - B HaCeAHUKA
public CColor getColor(){
return color;

¥

public void setColor(CColor obj){
color = obj;

¥

}
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HacneassBaHe Ha abCTpaKTHM
KJlacoBe

public class CCircle extends CShape
{
private double radius; // ATpnbyt
[/ KOHCTpyKTOpM
public CCircle() {
super();
radius = 0.0;
>
public CCircle(final CColor col, final CPoint org, double rad) { // KOHCTaHTHM!
super(col, org);
radius = rad;
b
[/ Metoam
public double area() {
return Math.PI * radius * radius; // import java.lang.Math; (PI)
b
public double perimeter() {
return 2 * Math.PI * radius; // 2 PI r poctbn o 6ubnuorexka (naker)
b
public double getRadius() {
return radius;

>

public void setRadius(double r) {
radius = r;

b
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HacnepsBaHe Ha abCTpaKTHMW
KJlacoBe

// Cb3paBaHe Ha CRectangle - Heo6xoauMu 3a npeaedvHUpaHe METOAN B HEro
public double area(){
return height * width;

b
public double perimeter() {

return 2 * (height + width);
i

// rnaBHa byHKUMNA:
public static void main(String[] args) {
CCircle obj = new CCircle(new CColor(),new CPoint(),1.0);
double area=obj.area(); // nonyyaBaHe Ha nsoLy 3a KPbr
double per =obj.perimeter(); // nonyyaBaHe Ha NnepMMeTHP 3a KPbr
CRectangle = new CRectangle(new CColor(), new CPoint(), 1.0, 2.0);
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BBHPOCI?
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