A3bIK nporpammmpoBaHmss C++

Jlekumnga 9

OBOBbEKTHO-OPUEHTUPOBAHHbLIN NOAX0A:
* WabnoHbI
* HacnegoBaHME KNaccoB



Knacc SimpleFloatArray

HanomuHaHue: 3aronoBoyHbin pann SimpleFloatArray.h

class SimpleFloatArray {

public:
SimpleFloatArray(int n); // init to size n
SimpleFloatArray(); /[ init to zero size
SimpleFloatArray(const SimpleFloatArray&);
~SimpleFloatArray(); /[ destroy
float& operatorf](int i); // subscript

int numElems();
SimpleFloatArray& operator=(const SimpleFloatArray&);
SimpleFloatArray& operator=(float); // set values
void setSize(int n);
private:
int num_elems;
float *ptr_to data;
void copy(const SimpleFloatArray&);




Ho ecnun He ...Float... ?

A ecnu HaMm Hy>XeH TaKOW Xe Kriacc, onucbiBatoLLnMn MacCcmB, HO N3 ANIEMEHTOB
gpyroro Tvna, Hanpumep int, T.e. SimplelntArray ?

A ecnu double ? Nnn Hep3Vector ?
m=) aybrnmpoBaTtb BeCb KoA, 3aMeHss B TekcTe float Ha gpyron Tun ?

===) WUIIN UCMONMb30BaTb onepauuto NogMeHbl Tuna nepemMmeHHon n3 asbsika C — T.e.
npuMeHsaTb void® BmecTo float  Bo3BpalaTe pesynesrart yepes (cast) ?

B sa3blke C++ Ham He HyXHO co3gaBaTtb N pasHbix KnaccoB ans onncaHna N
pasHbIX TUNOB JaHHbIX — MOXXHO MCMNOSb30BaTb MexaHnaM wabrioHos (template)



LLlabnoH knacca SimpleArray

LLIaGnoH no3sonseT ncnonb3oBaTh napamMempusayuro TUna AaHHbIX — T.e. Npu
co3gaHuK Knacca unm yHKLMM MOXHO nepeaaTb UMs TUMNa B Ka4ecTBa aprymeHTa

template<class T> < 3Ta CTpoYKa O3Ha4aert, 4YTo Jarnee

class SimpleArray { cnegyet wabnoH Knacca

public: <class T> - aprymMeHT LiabrnoHa.
SimpleArray(int n); B nocrniegHux ctaHaapTax siabika
SimpleArray(); C++ BBEEHO HOBOE KIHYEeBOE CIIOBO
SimpleArray(const SimpleArray<T>&); typename BMecTo class B aprymeHTe
~SimpleArray(); wabnoHa, T. e. <typename T>

T& operator| ](int i);
int numElems();
SimpleArray<T>& operator=(const SimpleArray<T>&);
SimpleArray<T>& operator=(T);
void setSize(int n);
private:
int num_elems;
T *ptr_to_data;
void copy(const SimpleArray<T>& a);
It

T — NpOU3BONbHLIM CUMBOST (MNK
HeCKosbko), 06o3Havarowmm
HEKOTOPbLIN TN AaHHbIX, NM6BO
BCTpoeHHbIn (int, float n 1.4.), Nnbo
onpegeneHHbIn caMmum
nporpaMmmmcTom (He obs3aTenbHO
Kriacc)




[Tpmep ncnonb3oBaHUA LWAabNoHa

JInHenHbIN PUT:

}

void linefit( ) {

int n;

cin >>n;
SimpleArray<float> x(n);
SimpleArray<float> y(n);

// read the data points
for (inti=0;i<n;i++){
cin >> x([i] >> y[if;

}

Il the rest of data processing

SimpleArray<float> —
Ternepb Knacc

<class T> 3ameHeH Ha float

LLaONoH Knacca MoOXeT
ObITb UCNONMb30BaAH Takxe,
KaK 1 Knacc

B wabnoHe MOXXHO Ucnonb3oBaTh 060N TMN AaHHbIX, KOTOPbIN yXe
CYLLECTBYET B NporpamMme:

SimpleArray<Hep3Vector> z(n);




LLlabnoH pyHKUnK

double square(double x) {

return x * x; 0Obl4HaAA QYHKUNS
}
template<class T>
T square (T x) { labnoH doyHKUMn
return x * x;
}
Tenepb MOXeM Hanucatb: int i=1:
float f=3.1;

Hep3Vector v (1, 1, 1);

cout << square(i) << endl;
cout << square(f) << endl;
cout << square(v) << endl;




BcrnomHum 3-x BEKTOP

HacnenoBaHue

class Hep3Vector { A ecrniv Ham HyXXeH 4-X BEKTOP — KaK MOXeT
public: BbIMMAAETb TAKOW Krnacc ?
Hep3Vector ();
Hep3Vector (double x, double y, double z); | | class Hep4Vector {
double x ( ): public:
doubly y ( ); Hep4Vector ();
double z ( ): Hep4Vector (double x, double y, double z,
double Phi ( ): double t);
double cosTheta ( ); double x ();
double mag ( ); doublyy ();
private: double z ();
double dx, dy, dz; doublt t ();
}: double Phi ();
double cosTheta ();
double mag ();
private:
double dx, dy, dz, dt;
* HeKOoTopble MeToObl — Te Xe caMble };

* HekoTopble — AobaBneHb!
* HEeKOTOpble MOryT ObiTb 3aHOBO pearnim3oBaHbl C TEM XXe UMEHEM
* TO )Xe camoe C anemMeHTamMun OaHHbIX



HacnenoBaHue

MOXHO 3arimcaTtb Tak:

class Hep4Vector {
public:

Hep4Vector ( );

Hep4Vector (double x, double y, double z,
double t);

double x ();

doubly y ();

double z ();

double t ();

double Phi ();

double cosTheta ( );

double mag ( );

private:
Hep3Vector vec3;
double df;

I

KOHCTPYKTOPbI:

Hep4Vector::Hep4Vector () :
vec3(), dt(0.0) {}

Hep4Vector::Hep4Vector (double x, double vy,
double z, double t) :
vec3(x, y, z), dt (t) {}

HeKoTopble PYHKLNK:

double Hep4Vector::mag () {
return sqrt ( dt*dt — vec3.mag() );

}

double Hep4Vector::x () {
return vec3.x ( );

}




HacnepgoBaHue

Hanbonee KoppekTHO ByaeT co3gaTh Knacc-HacnegHuk Hep4Vector ot 6a3oBoro

krnacca Hep3Vector

class Hep4Vector : public Hep3Vector {
public:

Hep4Vector ();

Hep4Vector (double x =0, double y =0,
double z =0, double t =0);

double t ();

double mag ( );
private:

double dft;

|

BCe nyonunyHble YneHbl Hep3Vector
6yayT nyébnuyHeimu B Hep4Vector

nobaeneHa pyHkumsa t( )

dyHKumMa mag () Oyaet neperpyxexa,
T.€. 3aMeHeHa Ha apyryto no
cpaBHeHUo ¢ Knaccom Hep3Vector ¢

TEM XKe UMEHEM

HOBbIN 3NeMeHT AaHHbIX dt



HacnenoBaHue

NMpUMep UCMNONb30BaHUS:

int main () {
double x, vy, z, t;
while (cin>>x>>y>>z>>1){
Hep3Vector a3Vec(x, Y, z);
Hep4Vector a4Vec(x, y, z, t);

cout << a3Vec.x() << ““ << a3Vec.mag() << endl;
cout << a4Vec.x() << “” << a4Vec.mag() << endl;

}

return O;

}

* peanusaumsa doyHkumm ad4Vec.x () OTCYTCTBYET, HO OHa HacnegyeTtcs n3 6a3oBoro
knacca Hep3Vec

* a4Vec.mag( ) otnnyaetca ot a3Vec.mag ()



HacnenoBaHue

KOHCTPYKTOP:

Hep4Vector::Hep4Vector (double x, double y, double z, double t) :
Hep3Vector(x, y, z), dt (t) {}

peanusaunsa HoBou pyHKumMn Hep4Vector::mag ()

double Hep4Vector::mag () { | dx, dy n dz — npusaTHble
return dt*dt — (dx*dx + dy*dy + dz*dz); HENPABUIBHO ! YyrieHbl Krnacca Hep3Vector

double Hep4Vector::mag () {

return dt*dt — Hep3Vector::mag ( ); NPABUNBHO !

019 UCNONb30BaHUS CKPbIThLIX YIIEHOB B Krlaccax-HacnegHukax ngeHtndukaTop
private B 6a30BOM Knacce MOXHO NOMeHATb Ha protected

class Hep3Vector {

public: protected paspeluaeTt JOCTYN K aneMeHTam
/[ same as before OaHHbIX 1 METOOAM KaK CBOEMY Knaccy, TakK
protected: N BCEM Klaccam-HacnegHumkam

double dx, dy, dz;
I




[lpakTnyeckoe 3agaHue (necy)

[MoBTOPUTL NpakTUYeCcKoe 3adaHne N3 nekumn 8, ncrnosib3yst MeXaHm3m

LLIAONOHHbIX KI1acCoB :

* paspaboTtatb An3anH U HanucaTb peanu3aumio METOOOB Knacca
template<class T> class SimpleArray

* int numElems() - BbIBOA KONMYeCcTBa aNeMeHTOB B JaHHOM 0ObekTe Kracca

* void setSize(int n) - n3MeHeHMe TekyLlero pasmepa obbekTa (ecnum pasmep
YMEHbLLUAETCS N0 CPAaBHEHUIO C NepBOHaYarnbHbIM, TO NIULLHNE 3N1EMEHTbI
oTOpachbIiBalOTCH, a OCTaBLUMECS COXPAHSAKT CBOU 3Ha4YeHusa. Ecnu pasmep
yBENUYMBAETCS, TO 406aBNsEMbIE 31EMEHTbI 3aHYNSAKTCSA)

* elle OIMH KOHCTPYKTOP, KOTOPbI co3aaeT 0OBbEKT knacca 3aAaHHoro pasmepa u
npucBanmBaeT BCEM dMeMeHTaM 3aJaHHoe 3HadYeHue

[MpoBepUTb CcAENaHHYIO peanusaunto, Hannucae nporpaMmmy, Kotopas oyaer
ncnosnb3oBaThb Knacc SimpleArray, cHayana co3gaB OObEKT onpeaerieHHoro
pasmepa, a NOTOM N3MEHNB €ro pasmMep B cHa4varna B 00sbLUyto, a NOTOM B
MEHbLUY CTOPOHbI. [TOBTOPUTL BLIMOSTHEHHYIO MPOBEPKY, NCNOMNb3YA 2 APYrnX
TUNa JaHHbIX ONA 3Toro WwabnoHHOro Knacca.
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