Metoauueckue ykasanus a1 CPC 110 BBITIOJTHEHUIO
nabopaTopHbIX paboT 1o auciurimHe OObeKTHO-
OpPHMEeHTUPOBaHOe MMPOrpaMMHUpPOBaHUE

Tema: Ileperpy3ka onepanuu

1. Peanu3oBarhb Kacc C 3alaHHbIM HHTepd)EﬁCOM Ha s13biKe C++ coryiacHO BapUaHTY.

Onepatiuu (ec/iv eCThb B 3aflaHUN) =, [], +=, -=, *=, /=, npeduKcHbIe ++, -- orpe/ieNIsiTh KaK METO/IbI.
17151 BBOZIA TIepeoripeie/IuTh >> , i BbIBoJa - << . @opmar BBO/la-BbIBOZIA OOLEKTOB /le/laTh TakK,
KaK yKa3aHo B 3aZJaHUM.

3anuch [TEKCT] o3HauaeT, yTO TEKCT MOXKeT OTCYTCTBOBaTh, HallpyMep, KOHCTPYKTOP
NmsKnacca(a[,b[,c]]) MmoxeT 6bITh BbI3BaH C 1, 2 UK 3 apryMeHTaMH.

IIpumep:

Vector a(0,0),b(1.5,0.3);
cout<<"BBeguTe BekTop a:'<<endl;

cin>>a; //HyxHO BBecTM (1.2,3.2) BMECTe CO CKOOKamMuM U 3ansaToii
cout<<a<<" + "<<b<<" = "<<(atb)<<endl; // nevataeTtca (1.2,3.2) + (1.5,0.3)
= (2.7,3.5)

2. Peayin30BaTh main ¢ TecTaMu [yl TIPOBEPKM Kilacca (co3aHue 00beKTa U BhITIOIHEHUE JIeHCTBUH
C HUM)
3. Haniucarp oTuet

O TlocraHoBKa 3aziaun

O Omnucanue uHTepdetica knacca (class {} ¥ KoMMeHTapyy KO BCeM T0JIsIM, MeToZlaM U
GbyHKLIMSM)

O OrmnucaHue TeCTOB [jis MPOBEPKU K/1accoB (main ¢ KOMMeHTapusMU, Kakue JeCTBUs
BBITIO/THSIMCH, TIO/TyYeHHbIe pe3y/bTaThl)

O JIucTUHT peanu3aiiuy Kiaacca (peanr3aius MeToZioB U QyHKIHM, OTCTYTIBI, O3
KOMMeHTapHeB)

[I1a6si0H oTUETa ¥ MPUMeP 3arlo/HEHHUS OTUeTa B MPUIOKEHHBIX (aiiiax

4. OTnpaBUTH OTYeT

ITpumep peuieHus 3ajaHus 2

Knacc nens Hegenu

Onepauuu:

KOHCTpyKTOp(HOMep fHs 1..7), MeToz day() Bo3BpalljaeT HOMep JHS
npeUKCHBIN U MOCTPUKCHBINA ++ U --

onepauuu weekday+=int, weekday-=int, weekday+int, weekday-int
orepaiuu == u !=, rae oba aprymenTa weekday, 6o int u weekday
BBO/I-BbIBO/] Kak ZiBe Oykeel [TH, BT, ..., BC

class weekday {
int d; // Homep gHA Hegenun oT 1 go 7



static char *names[7]; // obo3HauyeHusa AHeN Hepenu NS BBOAA-BbIBOAA
public:
// meTogpl
weekday(int); // KOHCTpyKTOp-npeobpa3oBaTesib
int day() const { return d; } // Bo3BpawaeT HOMep AHSA
weekday &operator++(); // npeduKCHbI ++
weekday &operator--(); // nNpeduKCHbIi --
weekday &operator+=(int n); // onepauus += (AeHb Hejenu yepe3 n AHel)
friend bool operator==(weekday wl, weekday w2) {return wl.d==w2.d; } //
CpaBHeHUe Ha paBeHCTBO
friend istream& operator>>(istream&, weekday&); // BBoOA
friend ostream& operator<<(ostream&, weekday); // BbiBOA
3
// ppyrue onepauumn (He MeToOAbl)
inline weekday operator++(weekday&w, int) { // nocTt¢ukcHasa onepauus ++
weekday t(w);
++W,
return t;

inline weekday operator--(weekday&w, int) { // nocTdéukcHaa onepauyms --
weekday t(w);
- _W;
return t;
}
inline weekday &operator-=(weekday&w, int n) { // onepauusa -= (4eHb Hegenu n
AHen Ha3zapg)
return w+=-n;
}
inline weekday operator+(weekday w, int n) { // onepauma + ([eHb HeAenu 4yepes n
aHen)
return w+=n;

inline weekday operator-(weekday w, int n) { // onepaums - (AeHb Hegenu n AHel
Ha3aj)
return w-=n;

inline bool operator!=(weekday wl, weekday w2) { // HepaBeHCTBO
return ! (wl==w2);

}

// peanuzauus

weekday: :weekday(int n):d(n) {
if(n<1 || n>7) {

cout<<"HeBepHbin HOomep\n";
exit(1);

}

}

weekday &weekday: :operator++() {
++d;
if(d>7) d=1;
return *this;

}

weekday &weekday: :operator--() {
__d;
if(d<1) d=7;
return *this;

}

weekday &weekday: :operator+=(int n) {
d=(d+n)%7;
if(d<=0) d+=7;
return *this;

static char *weekday::names[7]={"nH","BT","CP","uT","nT","CB", "BC"};
istream& operator>>(istream&i, weekday&w) {
char c1,c2;



i>>ci1>>c2;
for(int d=0;d<7;++d)
if(weekday: :names[d][0]==c1 && weekday::names[d][1]==c2)
w.d=d+1;
break;
oo
return 1;
3
ostream& operator<<(ostream&o, weekday w) {
return o<<weekday::names[w.d-1];

}

[Tpumep npoBepKwy, 3a/iaua - BbI3BaTh BCe OrepaLun

int main() {
weekday wi(1),w2(1);
++wl;
cout<<wi<<"\n";
wl--;
cout<<wi<<"\n";
cout<<"BBeguTe fgeHb Hegenu:"

cin>>wl;

cout<<wl<<" == "<<w2<<" = "<<(wl==w2)<<"\n";
cout<<wl<<" I= "<<w2<<" = "<<(wl!=w2)<<"\n";
cout<<wl<<" == "<<2<<" = "<<(wl==2)<<"\n";
cout<<i<<" I= "<<wl<<" = "<<(1l=wl)<<"\n";
cout<<wl<<" + "<<100<<" = "<<(w1l+100)<<"\n";
cout<<wil<<" - "<<100<<" = "<<(wl-100)<<"\n";



BapuaHTbl 3aiaHuil

Bapuanr 1

BekTop Ha niockocTH (x,y) Vector
KoHCcTpykTOp: Vector(x,y)
Onepauun :
at+b, a-b,
a+=b, a-=b,
a*b (ckandpHoe npousBegeHue),
a==b, al!=b
la (a sBNseTCA Hy/eBbM BEKTOPOM),
a/z, z*a ("macwtabupoBaHue" BekTOpa)
roe a,b - BekTopa, z - double
BbIBOA4, BBOA4 B Buae (1.4,-2.5)
MeToAbl:
double getx();
double gety();

BapuanT 2
KommniekcHoe uncno a+bi Complex
KoHcTpykTOp: Complex(a,b)
Onepauun:
X+ty, X-y, X*y/ X/y/
x+=y, X-=y, X*:y, X/:y,
x==y, x!=y,
IX (X paBHO 0)
roe X,y - KomnnekcHole yucna unu double
(onpegenutb npeobpasosaHue double->Complex)
BbIBOA4, BBOA4 B Buge 1.5+2.2i
MeToAbl:
double getReal(); (peanbHasa 4yacThb)
double getImaginary(); (MHMMaa 4acTb)

OcTanbHble BapuaHThl https://ipc.susu.ru/20768-3.html
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1 ITocTaHoOBKa 3aauu
1. Peanu3oBaTh Kjacc

1. ParjnoHanbHbIe urcia (apobu) Rationalional
3To uKc/a Buza a’b, rae a v b He uMeroT obmMx AemuTesnel, b>0, |al,|b|<2/31
Konctpykrop: Rationalional(a,b)
Onepanuu:
Xty, X-y, X*y, X/y,
x+=y, X-=y, X*=y, X/=y,
x>y, X<y, X>=y, X<=y, X==y, X!=y
!X (X paBHO HYJIIO)
re X,y - palioHa/ibHbIe unciia uiu long
(oripegenuTh TIpeoOpa3oBaHie long->Rationalional)
BbIBO/|, BBOJ, B BUzie 3/5
MeTtopnpr:
long getp(); (urcnuTesn)
long getq(); (3HameHaTe/ib)
Oneparuu (ec/iv eCThb B 3aflaHUN) =, [], +=, -=, *=, /=, npeduKcHbIe ++, -- orpe/ie/sisiTh KaK MeTO/IbI.
[171s1 BBOZIA TIepeotipeie/IuTh >> , 1Ji BbIBoJa - << . ®opmar BBO/a-BbIBOZIA OOBLEKTOB /le/laTh TakK,
KaK yKa3aHo B 3aJJaHUM.
3anuck [rexcr] 03HaUaeT, YTO TexcT MOXKET OTCYTCTBOBaTh, HANIPUMep, KOHCTPYKTOP
WwmsiKnacca(a[,b[,c]]) MoxeT ObITh BbI3BaH C 1, 2 unu 3 apryMeHTaMu.
II. Pean3oBathk main ¢ Tectramu (co3iaHre 00bEKTOB U BBITIOJIHEHUE AeWCTBUN C HUMMU).



2

Omnucanue uHTep(eiica K1acca

class Rational {

long a, // ynciurens
b; // 3HameHareb.

public:

Rational(long=0, long=1);//koHCTpyKTOp

Rational &operator+=(const Rational&);//meperpy3ka omneparyu +=

Rational &operator-=(const Rational&);//meperpy3ka ornepaiuu -=

Rational &operator*=(const Rational&);//meperpy3ka orepauuu *=

Rational &operator/=(const Rational&);//rieperpy3ka orepaijuu /=

friend bool operator<(const Rational &,const Rational &);//rieperpy3ka oneparjuu <
friend bool operator==(const Rational &, const Rational &);//rieperpy3ka oreparuu ==
bool operator!()const{return (a==0); }//meperpy3ka onepauuu !

friend istream &operator>>(istream &, Rational &);//meperpy3ka oneparuu >>

friend ostream &operator<<(ostream &, const Rational &);// meperpy3ka onepaiuu <<
long getp() const { return a; } // uncnuTenb

long getq() const { return b; } // 3HameHaTeb.



3 OnucaHue TeCTOB /i1 IPOBEPKU K/IaCCOB
int main() {

Rational a(1, 3), b(1,2), c(15);

cout<<"BriBom\n";

cout<<"a="<<a<<" "<<"h=""<<h<<" "<<"c="<<c<<endl;

cout<<"Bpog a\n";

cin>>a;

cout<<"a="<<a <<endl;

cout<<"IIposepka omnepauuu +\n";

cout<<a<<" + "<<b<<" = "<<(at+b)<<endl;

cout<<a<<" + "<<2<<" = "<<(at+2)<<endl;
cout<<2<<" + "<<a<<" = "<<(2+a)<<endl;
cout<<a+b<<endl;

cout<<"IIpoBepka omeparuu +=\n";
a+=b;
cout<<"a="<<a<<endl;

cout<<"IIpoBepka omepauuu >\n";

cout<<a<<" > "<<b<<" = "<<(a>b)<<endl;
cout<<a<<" > "<<2<<" = "<<(a>2)<<endl;
cout<<2<<" > "<<a<<" = "<<(2>a)<<endl;

return 0;
}
ITosryyeHHBbIe pe3y/1bTaThl.
BriBog,
a=1/3 b=1/2 c=15/1
BBog a
2/7
a=2/7
[TpoBepka onepauuu +
2/7 +1/2=11/14
2/7 +2=16/7
2+2/7=16/7
[TpoBepka onepauuu —

ITpoBepka onepauuu *
ITpoBepka onepauuu /

ITpoBepka onepauuu +=
a=11/14

ITpoBepka onepauuu -=
a=2/7

ITpoBepka onepauuu >
11/14>1/2=1
11/14>2=0
2>11/14=1
ITpoBepka onepauuu <

ITpoBepka onepauuu >=



IIpoBepka oneparuu <=
[TIpoBepka onepauuu ==

ITpoBepka orepanyu =



4 JIMCTUHI peau3aliuy Kjiacca

long NOD(long a, long b){
long c;
if(a<0) a=-a;
while(b!=0){

c=a;
a=b;
b=c%b;
}
return a;

}

Rational::Rational(long a, long b){
long tmp=NOD(a,b);
this->a=a/tmp;
this->b=b/tmp;

}

Rational &Rational::operator+=(const Rational&p) {
a=a*p.b+p.a*b;
b=b*p.b;
long tmp=NOD(a,b);
a/=tmp;
b/=tmp;
return *this;

}

Rational operator+(Rational x, Rational y) {
return X+=ys;

}

Rational operator/(Rational x, Rational y) {
return x/=y;

}

bool operator<(const Rational &x, const Rational &y) {
if ((x.a*y.b-y.a*x.b)<0) return 1;
return 0;

}

bool operator>(const Rational &x, const Rational &y) {
return y<x;

}

bool operator>=(const Rational &x, const Rational &y) {
return !(x<y);

}

bool operator<=(const Rational &x, const Rational &y) {
return !(y<x);

}

bool operator==(const Rational &x, const Rational &y) {
return ((x.a==x.b&&y.a==y.b);

}

bool operator!=(const Rational &x, const Rational &y) {
return !(x==y);

}



istream &operator>>(istream &s, Rational &p) {
char c;
return s>>p.a>>c>>p.b;

}

ostream &operator<<(ostream &s, const Rational &p) {
return s<<p.a <<"/"<<p.b;

}
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