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Hacnepsisane

Hacnepsasane

! Grady Booch, Object Oriented Analysis and Design with Applications, 1991,
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Hacnepsisane B C++

UML

CNCTEMMN.

UML - unified modeling language.

HeduHnpa Habop oT pa3nuyHn BUAOBE AMarpamu.

M3nonzea ce 3a mogenmpaHe Ha 0BEKTHO OpPUEHTUPAHUN NPOrpaMHU

Haii-yecto nsnonseanuTe auarpamu ca “‘knac auarpamuTe’.

<class name:>

-<attribute name 1>:
+<attribute name 2-:

<type 1=
<type 2=

+amethod name=(<argument name=:<type=): <return type=
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Hacnepsisane B C++

Knac Employee

1 class Employee {

2 string name_;
3 long id_;
Employee a public:
“name_: string 5 Employee(strlng name ,long id)
-id : long 6 : name_ (name) ,id_(id)
+get_name(): string 7 {3
+get 1d(): long 8 string get_name () const;
9 long get_id () const;

10 };
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Hacnepsisane B C++

KnaCMmmyr

1 class Manager {
2 string name_;
3 long id_;

4 int level_;

s public:
6

7

8

9

Manager Manager (string name,
long id,

int level)
-level : int . q .
+get_name(): string .name_(name), ld—(ld)’
+get_id{): long 10 level_(level)
+get_level (). int 1 {3

-name_: string
-1d_: Tlong

12 string get_name () const;
13 long get_id() const;
14 int get_level() const;

15 };
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Hacnepsisane B C++

KnacoBeTte Employee W Manager

Manager
Employee -name_: string
-name_: string -id_: long
-id : long -level : int
+get_name(): string +get_name(): string
+get_id(): long +get_id(): long
+get_level(): int

@ MenungxbpbT (Manager) e Bug pabotHuk (Employee).
@ KnacbT Manager npuTexxaBa BCUYKM aTpubyTu 1 METOAM Ha Knaca
Employee.

@ OcseH aTpubyTtute n metogmTe Ha knaca Employee, K1achbT Manager
MpUTEXaBa HAKOW AOMBJHUTENHN CBOWCTBA:

@ HuBo B iiepapxusTa (level_);
@ rpyna oT NojHuHeHU;
o ...
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Hacnepsisane B C++

Hacnepsasane

Employee @ 3a aa ce mogennpa nopobeH Bup,

OTHOLWLEHNE MeXOY KJIaCOBETE B

-name_: string

-id : long

+get_name(): string O6eKTHO—OpI/IeHTI/IpaHOTO

+get_id(): long nporpaMupaHe ce 13nonssa
HacnegsiBaHe.

@ KnacbT Employee ce Hapu4ya Oa308B
Knac uiu cynep Knac.

Manager @ KnacbT Manager ce Hapu4a
“level : int npoun3sogeH Ksac nan
+get_level(): int HacnepHuK.
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1 class Employee {

2 string name_;

3 long id_;

4 public:

5 Employee(string name,long id)
6 : name_ (name),id_(id)

7 {2

8 string get_name () const;

9 long get_id() const;

10 };
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Hacnepsisane B C++

Hacnepsasane B C++

1 class Manager: public Employee {

2 int level_;

3 public:

4 Manager (string name, long id, int level)
5 Employee (name,id),

6 level_(level)

7 {}

8 int get_level(void) const;

9};

@ [loeTopHO M3non3eaHe Ha koga (code reuse).

e MetoanTe get_name() n get_id() ca gedvHupaHn camo BeaHBXK —
B Knaca Employee.

e KnacwkT Manager cbuio nma metogn get_name () u get_id (),
HacnegeHn oT Employee.
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Hacnepsisane B C++

Hacnepsasane B C++

1int main() {

2 Employee el ("WUBam_ PaboTHukos", 8101011);
3 Manager ml("llep, UBaro", 8012121, 1);
a//. ..

s Employeex employee_list [10];

6 employee_list [0]=&el;

7 employee_list [1]=&ml;

8 //...

9 Manager* manager_list [10];

10 manager_list [0]=&ml;

11 manager_list [1]1=&el;// error!!!

13 return O;

14
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Hacnepsisane B C++

Hacnepsasane B C++

@ HacnepsiBaHeTo Ha Manager OT Employee NpeBpblya Manager B MoaTun
Ha Employee

@ Manager e Employee 1 nopagn ToBa Manager* MOXe Aa Ce€ U3N0JI3Ba
HaBCSIKbAE, KbAETO TpsibBa Aa ce m3nonsea Employeex.

@ ObpaTtHoTo, 0baye, He e BAPHO; HE BCEKU Employee € Manager un
cnenoBaTenHo Employee*x HeE MOXKE Aa 3aMECTW N3MNOA3BAHETO Ha

Manager*.
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Hacnepsisane B C++

Hacnepsasane B C++

class Employee;

class Manager: public Employee { // error!!!
I ooc
};

@ 3a ga MOXe efnH Kfac Aa ce M3noa3sa KaTo 6a3oB knac, Toi Tpsibea
aa e aedvHMpaH 1 HeroBaTa gedpuHULNMA Ja € BUANMA NpK
[JEeKNapupaHeTo Ha NPOM3BOAHUS Knac.

@ B peg 3 e gonycHaTa rpewka: knacbT Employee CaMoO € Aek/apupa,
HO HeroeaTa AeduHMLMA NUNCBa.
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1 class Employee {

string name_;

long id_;
public:

Employee (string name, long id)
name_ (name), id_(id)

{}
string get_name(void) const;
long get_id(void) const;
10 void print(void) const;

© 0 N o o » W N
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1 class Manager: public Employee {

2
3
4
5
6
7
8
9

10 3

int level_;

public:

Manager (string name, long id,
Employee (name,id),
level_(level)

{}

int get_level(void) const;

void print(void) const;

int level)
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Hacnepsisane B C++

MeTtogn

o Llle pasrnegame gecdbuHuumaTa Ha meToga print() B Knaca Manager

@ MetoguTe Ha Knaca HacieAHNK UMaT AocTbn Ao nybanynute (public)
n 3awuTeHnTe (protected) uneH-npomeHnnBu U MeToaM Ha H6azoBMAT
KJac

1 void Manager::print(void) const {
2 cout<<"Name: ,"<<get_name () <<endl;

3}
@ MetoguTe Ha Knaca HaCAeAHNK HAMAT JOCTBN JO ckpuTuTe (private)
4NEeH-NPOMEHANBN 1 MeTOAN Ha Ba30BMAT Knac

1 void Manager::print(void) const {
2 cout<<"Name: "<<name_<<endl;// zpewka!!

3};
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Hacnepsisane B C++

MeTtogn

(-] ﬂpm pP€annsaunAaTa Ha Npomnm3BOAEH Kac Tpﬂ6Ba Aa cee n3nonseat
caMo I'Iy6J'IVI‘-IHVITe MeToan N 4neH-npoMeHNBN Ha 6a3zoBusA Knac.

@ Karto komnpomuc moraT ga ce nsnonssat 3awuteHu (protected)
YJIEH-NIPOMEHJINBN U METOAN.

@ 3awmTeHnTe YneHoBe Ha 6a30BMS KNAC CE ABPXKAT KATO NyDaNYHM
(public) 3a yneHoBeTe Ha NPON3BOAHUTE KIACOBE 1 KaTO CKPUTK
(private) 3a BCUYKM OCTaHANM OYHKLMN.
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Hacnepsisane B C++

@ B 6as0Bus 1 nponsBoaHMA KiacoBe MoXe fAa ce AedbuHMpaT MeToam C
€f4HaKBU NMEHa.

@ B knacoeete Employee 1 Manager e gechuHUpaH METOA C €HO 1 CbLLO
nme — print ().

@ KoraTo B Knaca HacnefHVK NCKaMe Ja M3nosiseame metofa print(),
nednHupan B 6a3oBuAT knac, Tpsibsa ga usnonssame MbJHOTO My
ume.

1 void Manager::print(void) const {
2 Employee::print ();

3 //...

4}

o CnegnaTta geduHnums e HekopekTHa (be3kpaiiHa pekypcnsi):

1 void Manager::print(void) const {
2 print ();

3 /). ..

4}
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Hacnepsisane B C++

KoHcTpykTOpU

o [pu cb3paBaHe 0beKT OT NMPON3BOAEH KNac: MbPBO Ce Cb34aBa
6a30BMAT KNac, cieq ToBa Ce Cb34aBaT YJEH-MPOMEHINBUATE Ha
NMPON3BOAHUS KJacC U C/ief TOBa CaMUSIT MPOU3BOAEH KJjac

class Manager: public Employee {
int level_;
public:
Manager (string name, long id, int level)
Employee (name,id),
level_(level)
{3

};
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Hacnepsisane B C++

KoHcTpykTOpU

B koHCTpykTOpa Ha MpPOWM3BOAHUS KNac MOraT fa Ce MHWLManusmpaT
YJ1eH-NPOMEH/INBUTE, KOUTO Ca AEeKJapupaHn B NPOU3BOAHNSA Kiac.

He e Bb3MOXHO ga ce MHULMANU3UpPaT AWPEKTHO YNEH-NMPOMEHINBUATE
Ha ba3oBusa knac.

Ako 6a30BMAT K1aC HsAMa KOHCTPYKTOP no nogpasbupaxe, TO B
MPOU3BOAHUSA KNAC 3a4b/DKUTENHO TPsibBa fa Ce M3BMKA KOHKPETEH
KOHCTPYKTOp Ha 6a30BMsT knac.

AKO B NPOU3BOLHUSI KNAC HE € U3PUYHO YKa3aHO KON KOHCTPYKTOP Ha
6azoBusa knac TpsibBa Aa ce M3BKKA, TO LWE Ce U3BUKA KOHCTPYKTOPBT
no noapasbupaHe Ha ba3oBus Knac.
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Hacnepsisane B C++

KoHcTpykTOpU

1 class Manager:public Employee {
2//. ..

3}

4 Manager ::Manager (string name, long id,
5 int level)

6 name_ (name) ,

7 id_(id),

8 level_(level)

of{...}

Kosko ca rpelwkute B gepmHMUMSATa HAa KOHCTPYKTOPa Ha Knaca Manager?
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Hacnepsisane B C++

MNepapxus ot knacose

Director

J1. Yopbagxxunes (ELSYS)

Employee
Manager Temporary
Consultant
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class
class
class
class
class

V2

Employee{/*...*/};
Temporary{/#...*/};
Manager: public Employee {/#...#*/};
Director: public Manager {/*...%*/};
Consultant: public Manager,

public Temporary{
*/};
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class Employee {

public:

void print(void) const;
};

class Manager: public Employee
public:

void print(void) const;
15
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Monumopduzbm

3amecTBaHe Ha pyHKUUN

1 Employee el ("UBau_ PaboTruukor", 8101011);
2 Manager ml("llep MBarmoB" , 8012121, 1);
3//...

4 vector<Employee*> employee_list;

s employee_list.push_back (&el);

6 employee_list.push_back (&ml);

7//...

s employee_list [0] ->print ();

9 employee_list[1]->print ();

Koii meTop ce ussmkea B peg 97 Employee: :print() win
Manager: :print ()7
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Monumopduzbm

3amecTBaHe Ha pyHKUUN

@ TpsibBa pa ce pedbuHmpa pyHKLUMS, KOATO Aa pasnedvaTsa Ha
CTaHAAPTHUS U3XO4 AAHHUTE 33 BCUYKM paboTHULM.

@ Heka pa3srnefame ciefjHaTa NpUMeEpPHa peannsauus:

1 vector <Employee*> v;
2 I

3 for (vector <Employee*>::

4
5

6 }

it!=v.end (); ++it){

(¥it)->print O);

iterator it=v.begin();

@ B Tasun dyHkuus B peq 5 BuHarm ce nssukea pyHkUMUATa
Employee: :print(). TakaBa peanusauusi e HeyaOBNETBOPUTENHA, Tbii

KaTo ce rybu cneundumkata Ha pasnu4HuTe BUAoBe paboTHMUM.
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Monumopduzbm

YneH-npomeHsinBa 3a Tuna

@ BapuaHT 3a pewasaHeTo Ha npobsiema e B kiaca Employee fa ce
80baBU YNIEH-NMPOMEHNINBA, B KOSITO CE MOMHM Tuna Ha obekTa.

class Employee {
public:
enum EmployeeType {E, M};
EmployeeType employee_type;
private:
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1 public:
2 Employee(string name,
3 employee_type (E),

4 name_ (name) ,

5 id_(id)
6

7

8

{3

};

long id)
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1

1
2
3
4
5
6
7
8
9
0

class Manager:public Employee {

pubhc
Manager (string name, long id,
Employee (name, id),
level_(level)
{
employee_type=Employee::M;
X
}!

int level)
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Monumopduzbm

YneH-npomeHsinBa 3a Tuna

1 void print_all (vector<Employee*>& v){

2 for(vector<Employeex>::iterator
3 it=v.begin () ;

4 it!=v.end ();++it){

5 if ((*it)->employee_type==Employee:
6 // print manager

7 }

8 else {

) // print employee

10 }

1}

12 +
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Monumopduzbm

YneH-npomeHsinBa 3a Tuna

@ TakoBa pelleHue Ha npobnema Moxe aa paboTu B Masika nporpama,
HO KOraTo liepapxusiTa OT KJ1acOBe HapacTBa, bposT Ha nNpoBepkuTe 3a
TWNA Ha MPOMEHJIMBaTa CbLUO HapacTBa.

@ KoraTo ce gobass HOB kiac B liepapxusita Tpsibsa fa ce NpoMeHsT
BCUYKU PYHKLMN, KOUTO 3aBUCAT OT MPOBEPKM 33 TUMa.

@ KoraTto ce gobaesi HOB Knac B liepapxusita TpsibBa ga ce NnpomeHun u
bazoBusT Knac.

@ l13nonseaHeTo Ha HYNEH-MPOMEHINBA 3a TNa NPOTUBOPEYN Ha NAEATA
3a KancynnpaHe Ha AaHHUTE.
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Monumopduzbm

Buptyaniu dyHkuum

1 class Employee {

2 string name_;

3 long id_;

4 public:

5 Employee(string name, long id)
6 : name_ (name),

7 id_(id)

s {}

o virtual void print(void) const{
10 cout << name_ << ", "

11 << id_ << endl;

12 }

J1. Hopbagxxunes (ELSYS) Hacnepsisane (Rev: 1.2) 1 dpespyapu 2007 r. 32/ 47



Monumopduzbm

Buptyaniu dyHkuum

1 class Manager: public Employee {

2 int level_;

3 public:

4 Manager (string name, long id, int level)
5 Employee (name, id),

6 level_(level)

7 {}

s void print(void) const {

) Employee::print ();

10 cout << "\tlevel:" << level_ << endl;;
1}

12 };

J1. Hopbapgxxunes (ELSYS) Hacnepsisane (Rev: 1.2) 1 cbespyapu 2007 r.

33 / 47



1

2
3
4
5
6
7

void print_all(vector<Employeex>& v){

for (vector<Employee*>::iterator
it=v.begin();
itt=v.end O ;++it){
(*it)->print ();
b
X
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Monumopduzbm

Buptyaniu dyHkuum

1int main(int argc, charx argv[]){

Employee e("Brown", 81010110L);
Manager m("Smith", 80121212L, 1);

vector<Employee*> employees;
employees.push_back (&e);
employees.push_back (&m) ;

print_all (employees) ;
return O;
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Monumopduzbm

Buptyaniu dyHkuum

@ PyHkunsTa Manager: :print() 3amectBa (override) dyHkumsTa B
6a3oBust knac Employee: :print();

@ DyHkumsaTa B 6a30BMA kKnNac e gedmHMpaHa KaTo BUPTyanHa. Tosa
03Ha4aBa, Ye n3bopwbT, KOst PYHKLMS A3 Ce U3BMKA CE Onpegens no
BpeMe Ha M3NbJHEHMe Ha nporpamaTa, B 3aBUCUMOCT OT
AECTBUTENHNSA TUM HAa NPOMEHMBATA.

1void print_all (vector<Employeex*>& v){
2 for (vector<Employeex*>::iterator

3 it=v.begin();

4 itt=v.end O);++it){

5 (¥*it)->print () ;
6

7

3
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Monumopduzbm

Buptyaniu dyHkuum

@ Korato cyHKUMS OT NPON3BOAHNS KJac, MMa CbliaTa CUrHaTypa KaTo
BUpTyasiHa pyHKuUs B Ba30BUs Knac, ce Ka3ga Ye Tsi 3aMecTBa
(override) supTyanHata dyHkuus oT ba3oBus knac.

@ KoraTo ce nssmkBa BUpTyasiHa PyHKLUSA, TO aBTOMaTNYHO Ce
M3MNos3Ba Hali-NOAXOAALLNAT 1 3aMEeCTHUK, B 3aBUCUMOCT OT
OEACTBUTENHUS TUM HA U3BUKBALLMSA ODEKT.
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Monumopduzbm

Buptyaniu dyHkuum

@ [loBeaeHNETO, NpM KOETO KOHKPETHaTa (DyHKUUS, KOSITO CE€ U3BUKBA,
3aBUCKU OT AUHAMUYHMS TUN Ha ODBEKT, Ype3 KOMTO e n3BMKaHa, ce
Hapu4a NOAMMOPMU3IBM NI AMHAMUYHO CBbp3BaHe.

@ 3a aa 6bae eaHa YneH-byHKUMS nonumopdHa B C++ e Heobxoanmo
TS Ja ce AeKnapupa KaTo BMpPTyasiHa C MomoLiTa Ha MogudurkaTopa

virtual .
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Monumopduzbm

AOCTpakTHUN Knacose

Shape

+odrawi) :

woid

JA

Circle

Rectangle

-center_: Point
—-radiuzs : double

-ul_: Point
-br : Point
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Monumopduzbm

AOCTpakTHUN Knacose

1 class Shape {

2 public:
3 virtual void draw(void) const=0;
4};

@ B pea 3 e geduHupaHa 4ncto BupTtyanHa yHKUuS.

@ Knacose, B KOUTO ca AeduHNpaHM eaHa AN NOBEYE YNCTO BUPTYasIHN
dyHKLUMKN ce HapuyaT abCTpaKTHN.
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Monumopduzbm

AOCTpakTHUN Knacose

@ He e Bb3moxHO ga ce cb3mage obekT oT abcTpakTeH Knac:
Shape s; //error!!!
@ ABCTpaKTHMTE KJ1acoBe Ce U3NoN3BaT 3a geduHupaHe Ha nHTepdelica

Ha liepapxusi OT KJlacoBe.

@ Yucto BupTyanHuTe PyHKUMM, KONTO HE Ca ONPEeAeNeHn B
NPOU3BOAHNTE KJ1ACOBE OCTaBaT YMCTO BMPTyasHU. ToBa O3Ha4yaea, ye
€ Bb3MOXHO U Ba30BMAT M NPOU3BOAHUAT KNac Aa 6bbaaT abcTpakTHY.
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Monumopduzbm

AOCTpakTHUN Knacose

class Shape {
public:
virtual void draw(void) const=0;
I
class Circle: public Shape {
Point center_;
int radius_;
public:
Circle(const Point& center, int radius)

center_(center),

{3}

J1. Hopbapgxxunes (ELSYS) Hacnepsisane (Rev: 1.2) 1 cbespyapu 2007 r.

radius_(radius)

42 / a7



1
2
3
4
5
6
7
8

9
10

void draw(void) const {
cout << "Circle::draw(";
center_.print ();
cout << ", " << radius_ << ")" << endl;
}
I
class Rectangle: public Shape {
Point ul_;
Point br_;
public:

«O>» «F»r «



1  Rectangle(const Point& ul, const Point& br)
2 ul_(ul), br_(br)

3 {}

4 void draw(void) const {

5 cout << "Rectangle::draw(";
6 ul_.print O);

7 cout << ", ";

8 br_.print ();

9 cout << ")" << endl;

10 };

11 };
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1 class Drawing {
list<Shape*> shapes_;
public:

2
3
4 « ..
5 void draw(void) const {

6 for (list<Shape*>::const_iterator
7 it=shapes_.begin();

8 it!=shapes_.end ();++it){

9 (xit)->draw () ;
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Monumopduzbm

OunHamMu4yHo npeobpa3yBaHe

@ C++ nogabpxa RTTI — uaentudbukauus Ha Tvna no Bpeme Ha
N3MbJIHEHME.

@ RTTI Hu paBa Bb3MOXHOCT Aa nAeHTUNLMPAME NCTUHCKUS TuUM,
KBM KOWTO COYM AajeH ykasaTes.

@ RTTI moxe ga ce n3nonsea no HAKOAKO Ha4MHA — eAUHUAT €
AVNHAMUYHOTO npeobpasysaHe Ha TunoseTe dynamic _cast<...>(...).

1 void fun(Shapex* sh){

2 Circle* pc=dynamic_cast<Circlex>(sh);
3

4}

@ KoraTo npeobpasyBaHeTo € yCrewHo onepaTopbT 33 AUHAMUYHO
npeobpasyBaHe Ha TUMNa BPbLUA HEHYJEB yKa3aTen.
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Monumopduzbm

OunHamMu4yHo npeobpa3yBaHe

1 void fun(Shape* sh){

2

Circlex pc=dynamic_cast<Circle*>(sh);
if (pc!=NULL){
// it’s a circle
return;
}
Rectangle* pr=dynamic_cast<Rectanglex>(sh);
if (pr!=NULL){
// it’s a rectangle
}

J1. Hopbagxxunes (ELSYS) Hacnepsisane (Rev: 1.2) 1 cbespyapu 2007 r.

47 / 47



	Наследяване
	Наследяване в C++
	Полиморфизъм

