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class Rational {
int num;
int den;
void ReductFraction();
public:
Rational(inta =0, intb = 1);
void add(const Rational &r1, const Rational &r2);
void multi(const Rational &r1, const Rational &r2);

void display() ;




class Complex{
private:
Rational real;  //3CEB
Rational imag; //REE

public:
Complex(intr1 =0,intr2 =1,inti1=0,inti2 = 1): real(r1, r2), imag(i1, i12) {}
Complex( Rational r1, Rational r2): real(r1), imag(r2) {}
void add(const Complex &c1, const Complex &u«c2)
{
real.add(c1.real, c2.real);
imag.add(c1.imag, c2.imag);

}
void display() { real.display() ; cout << ‘+’; imag.display() ; cout << ‘i’; }




class Complex{
private:
Rational real;  //3CEB
Rational imag; //REE

public:
Complex(intr1 =0,intr2 =1,inti1=0,inti2 = 1): real(r1, r2), imag(i1, i12) {}
Complex( Rational r1, Rational r2): real(r1), imag(r2) {}
void add(const Complex &c1, const Complex &u«c2)
{
real.add(c1.real, c2.real);
imag.add(c1.imag, c2.imag);

}
void display() { real.display() ; cout << ‘+’; imag.display() ; cout << ‘i’; }
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int main()

{

Rationalr1(1, 2), r2(3.4);

Complex x1(2.3.4,5) , x2(r1,r2).

X3,

x3.add( x1, x2); =—=——

x3.dispaly();

return O;
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class Rational {

private: operator BT A AT — TS
int den; HYRKREFEY
void ReductFraction();
public:
Rational(intn=0,intd=1)
{
num = n;
den=d;
}

Rational operator+(const Rational &r1) const;
Rational operator*(const Rational &r1) const;
bool operator==(const Rational &r1) const;
void display() const {

cout << num <<'/' << den;
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Rational Rational::operator+(const Rational &r1) const

{

Rational tmp: operatorBJ AR BI—1
tmp.num = num *r1.den +r1.num * den; SRR REREL

tmp.den =den *rl.den;
tmp.ReductFraction();
return tmp;

}

Rational Rational::operator*(const Rational &r1) const
{

Rational tmp:;

tmp.num =num *rl.num;

tmp.den =den *rl.den;

tmp.ReductFraction();

return tmp;

}

bool Rational::operator==(const Rational &r1) const
{ return num==rl.num && den ==rl.den; }
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class Rational {
friend Rational operator+(const Rational &r1, const Rational &r2);
friend Rational operator*(const Rational &r1, const Rational &r2);
friend bool operator==(const Rational &r1, const Rational &r2);
private:
int num;
int den;
void ReductFraction();
public:
Rational(intn=0,intd=1) {num=n;den=d; }
void display() const { cout << num << '/ ¢ << den; }

|
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Rational operator+(const Rational &r1, const Rational &r2)
{

Rational tmp;

tmp.num =r1.num *r2.den +r2.num *rl.den;

tmp.den =rl.den *r2.den;

tmp.ReductFraction(); return tmp;

}

Rational operator*(const Rational &r1, const Rational &r2)
{

Rational tmp;

tmp.num =rl.num * r2.num;

tmp.den =rl.den *r2.den;

tmp.ReductFraction(); return tmp;

}
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int main()

{

Rational r1(1,4), r2(1.6), r3;

r3=rl +r2;

r1.display(); cout <<"+"; r2.display();
cout <<"="; r3.display(); cout<<end!;
r3=rl *r2;

r1.display(); cout <<"*"; r2.display();
cout <<"="; r3.display(); cout<<end!;

return O;
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int main()

{ BRREE, E—REE: rl.operator+(r2)
Rational r1(1,6), r2(1.6), r3; KITRE, A NRELR: operator+(rl,r2)
r3=rl +r2;

r1.display(); cout <<"+"; r2.display();
cout <<"="; r3.display(); cout<<end!;
r3=rl *r2;

r1.display(); cout <<"*"; r2.display();
cout <<"="; r3.display(); cout<<end!;

return O;
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RE—EEEL (unary operator)
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JREBE JI PR RN
IHE (=) . TR (D) . EEAA (0 ) FEEAD (->)
Vs walAST S

RE—EEEL (unary operator)

HBINER N B
BHEMNME(EEL (binary operator) HIEERFRIFXEFAILHEN HEIIRE
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TR 2 BY T {31 35 4 B2 4 2R Y 1] R
-LEESFREDIBHIBIER R, SHR—L/RM (ATa? )
i: X¥fDoubleArrayZExfg#ifTarrayl = array?2

[EZENER B FRENMTHA? (EREX-BIHAAT) | lﬁ;uj‘; ?%Jl"#’h_ 8 — DoubleArroy;!;El’H%,
| A& R

| DoubleArray(const DoubleArray &arr)

I{
l
l
l
l

low = arr.low;

high = arr.high;

storage = new double [high — low + 1];
for (inti=0; i < high —low + 1; ++i)

storageli] = arr.storageil;
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s —HRIERT, BUIARNBENIWERBENHERXK, BFEEFREMNKERIAR
f5i4n: %EXTDoubleArroy;tﬁ‘éEx—/\fuja—/\;&z 5%@ HERIEAE.
DoubleArray arr2(10,30), arrl(arr2);

o BOAEE A& Bf BT
arrl.low = arr2.low; arrl.high = arr2.high; arrl.storage = arr2.storage;
BRiER, storageE—1M 83T, EREEaT]gIstoragesgsstfarr2gstorage
tEETfamE—R X [E.
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O En: ENIERE - Double ArrayZEgl
AR AP CREcE
DoubleArray(const DoubleArray &arr)
{ low = arr.low;
high = arr.high;
storage = new double [high — low + 1];
for (inti=0; i< high —low + 1; ++i)

storage[i] = arr.storageli];
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X &X::operator=(const X &source)

{
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}




DoubleArrayZE IR B IE EFFEE i/

DoubleArray &DoubleArray::operator= (const DoubleArray &right)

{
if (this == &right) ! LR E B R Y 1SR }
return *this;

delete [ ] storage;
low =right.low;
high =right.high;
storage = new double[high - low + 1];
for (int i=0; i <= high - low; ++i)
storageli] =right.storagelil; /[ EHIHMABTE

return *this;
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DoubleArrayZEgy[ 1=

B— M REE ABRIAthistE§ J
DoubleArray & DoubleArray::operator[](int index)

o=

{ [
SIMEE, BATHRESBENAE
i index <low | | index>high) { | s

cout <<"TEr#k R
exit(-1);
}

return storage[index - low];




DoubleArrayZ i{E

« BXUITR

- DoubleArray array(20, 30);

« BB
for (i=20; i<=30; ++i){
cout <<IEMAEE <<i<<"fprxE"
cin >> array]il;

array.storage[i-low] J

- HA%H
for (i=20; i<=30; ++i)
cout << array[i] <<\t}
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£ https://www.geeksforgeeks.org/cpp/overloading-of-function-call-operator-in-cpp/
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- BREIREE operator() (FERSEE);
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DoubleArray operator()( int start, int end. int In)

{

if (start>end | | start<low | | end > high) {
cout <<"TIR#EE"
exit(-1);

DoubleArray tmp(lh, Ih + end - start);

for (inti=0;i<end-start + 1; ++i)
tmp.storageli] = storagelstart +i - low];

return tmp:;

}
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Pre-increment: 5] & ++
Post-increment : [ & ++
Pre-decrement : B[ & --
Post-decrement : [5 & --

S https://www.geeksforgeeks.org/cpp/increment-and-decrement-operator-overloading-in-c/
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« RARAMER
++obEH H: £ 4L &ob.operator++( )
ob-- | H: K4 ob.operator--(int)

« R ES
++obE# B 4 & operator++( X &ob)
ob--E#H: 4% operator--( X &ob, int)
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Rational &Rational::operator++() /] IR+ +
{

num += den;
return *this;

}




Rational &Rational::operator++()

{

num += den;
return *this;

/] B+ +

Rational Rational::operator++(int)
{
Rational tmp = *this;
num += den;
return tmp;

}

Rational &Rational::operator--()

{
num -= den;
return *this;

}

Rational Rational::operator--(int)

{

Rational tmp = *this;
num -= den;
return tmp;

}

/] [R5+ +
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#include<iostream>

using namespace std;

//1. Q: A LRR+H+Z2F/aRESIH? A BTFALEERH

/72, Q: AHLEEHEBINtERLS 7A: IntEREFRXHH, MHLHH o

class Age{
private: ‘n‘
int 1i;
P | REBET
?96& operator++() //FIE++ overloading_increment_decrement.cpp
++1;
return xthis;
s
Age operator++(int) //EE++
{
Age tmp = xthis; //@iIENEES
++1;
return tmp;
s
Age& operator=(int i) //M#{EIEE
{
this—>i = 1i;
return xthis;
s




#inc lude<iostream>

using namespace std;

//1. Q: AFLEIS++EFE/RESIA ?A: BT EALEER

/72, Q: R AEBE+H+ETINtERES ?A: IntEXEERRSA, NHES ‘

class Age{
private: ‘n‘
int 1;
public: , REGER
?ge& operator++() //®IE++ overloading_increment_decrement.cpp
++1;
return xthis;
I3
Age operator++(int) ///FE++ Z St LA R, 0
{
Age tmp = xthis; //BIEN(EERE ‘
++1;
return tmp; m
] | <> |
Age& operator=(int i) //M#{EIEME RiBET
{ L b
this—>i = 1i: overloading_increment_decrement_expand.cpp
return xthis;
I3
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classBElgeZmMEMaIclassI R s N B ISB H R iR?

NEIFB B classIEBI )ik
- T AtoiE R EFITE
FERXEF—IMWIERY, ERE—1S5H, 2EPMHNERE
. 15!1!111 XfFRationalZEfgxtgR r, MR ITr=2
o LERF, FAIERaHiE FARationalf)i&E & #iE—Pnum=2, den= 1fJRationalZEpITR
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operator B#rZE & () const
[ ..
return (455 4 BiRZEBIRIER) ;
}

- RERBRBHTR
- FBH, FRENE

« Econstphz]




RationalzE z|doubleg i ik

FIRBBRIEX

operator double () const

{

return (double(num)/den);

Rz A

- Wr2HEH, EA (1, 3) , xEdoubleB T E
o AIAHITX =T

- HiTIR, xH9{EH0.333333
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#ifndef _array h

#x 5 BIDoubleArraygs — L3244

#include <iostream> ‘
using namespace std; @

class DoubleArray{

himlt
L

-

friend ostream &operator<<(ostream &os, const DoubleArray &obj); KEER
friend istream &operator>>(istream &is, DoubleArray &obj); rational-overloading.h
friend bool operator==(const DoubleArray &obj1, const DoubleArray &obj2); rational-overloading.cpp
prli\;\attleéw rational-main.cpp
int high; (FRERETRIF)
double *storage;
public:

DoubleArray(int [h = 0, int rh = 0): low(lh), high(rh) { storage = new double [high - low + 1]; }
DoubleArray(const DoubleArray &arr);
DoubleArray &operator=(const DoubleArray &right);
double & operator[ ](int index);
const double & operator[ ](int index) const;
DoubleArray operator()(int start, int end, int Ih);
~DoubleArray() { delete [] storage; }
%
#endif



- /A

ZIIEET

#ifndef _array h
#define array h
#include<iostream>
using namespace std;

lml
L
i

5 BJDouble Array s

K314

class DoubleArray{
friend ostream &operator< <(ostream &os, const DoubleArray &obj);
friend istream &operator>>(istream &is, DoubleArray &obj);
friend bool operator==(const DoubleArray &obj1, const DoubleArray &obj2);
private:
int low;
int high;
double *storage;
public:
DoubleArray(int [h = 0, int rh = 0): low(lh), high(rh) { storage = new double [high - low + 1]; }
DoubleArray(const DoubleArray &arr);

IMECHEFELHD> =EH

THREEFAUREFARNTRER > 1EH

WA RMEHRATIL BBt X FRTD> >>EH
BMARBHERAT LB E1ER HIMAERD <<EH

T R EEED ==EH
FESAENMBEFN— B TRER— A (|EH

DoubleArray &operator=(const DoubleArray &right);
double & operator[ ](int index);

const double & operator[ ](int index) const;
DoubleArray operator()(int start, int end, int Ih);
~DoubleArray() { delete [] storage; }

AN O o A

|3

#endif



DoubleArray.cpp

//3Z1&4: DoubleArray.cpp ’
//DoubleArray sy sci m
#include <cassert> n

#include "DoubleArray.h “ KEgiER

rational-overloading.h
rational-overloading.cpp

DoubleArray::DoubleArray(const DoubleArray &arr) rational-main.cpp
{ (BB IRIE)

low = arr.low:

high = arr.high;

storage = new double [high - low + 1];

for (inti=0;i<high -low + 1; ++i)
storageli] = arr.storageli];




operator=

DoubleArray &DoubleArray::operator= (const DoubleArray & q)

{
if (this == &a) return *this;

delete [] storage;

low = a.low; high = a.high;

storage = new double[high - low + 1];

for (int i=0; i <= high - low; ++i)
storage|i] = a.storageli]:

return *this;




operator(]

double & DoubleArray::operator[ ](int index)

{

assert( index >= low && index <= high);
cout<< “ |value” <<end;

return storagelindex - low];

const double & DoubleArray::operator[](intindex ) const
{

assert( index >= low && index <= high );

cout << “rvalue” <<endl;

return storagelindex - low];




operator<<

ostream &operator<<(ostream &os, const DoubleArray &obj)
{
Os <<"HARFH: \n"
for (inti=obj.low: i<=obj.high; ++i)
os << obj[i] <<"\t"
os << end!;

return os;




operator>>

istream &operator>>(istream &is, DoubleArray &obj)

{
cout <<"IEMINFATE[ << objlow <<, "<<obj.high <<"]:\n";
for (int i=obj.low: i<=obj.high ; ++i)
is >> obj[i]

return is;




operator==

bool operator==(const DoubleArray &objl, const DoubleArray &obj2)
{
if ( obj1.low !=obj2.low | | objl.high != obj2.high )
return false;
for (int i = objl.low; i<=objl.high; ++i)
if (obj1][i] != obj2[i]) return false;

return true;




operator()

DoubleArray DoubleArray::.operator() (intstart, intend, intIh)

{
assert (start <= end && start >=low && end <= high );

DoubleArray tmp(lh, Ih + end - start);

for (inti=0;i<end-start + 1; ++i)
tmp.storageli] = storagelstart +i - low];

return tmp:;

}




MaingE 24
int main()

DoubleArray array1(20.30), array?2;
cin >> arrayl;
cout <<"array1"; cout << arrayl;
array2 = arrayl;
cout <<"H147 array2 = array1, array2 " << array?2;
cout <<"arrayl == array2  “ <<((arrayl == array2) ?"true": "false") << endl;
array2[25] = 0;
cout <<"H#ifFarray[25] =0jg5. arrayl == array2 & “
<< ((arrayl == array2) ?"true":"false") << endl;
array2 = array1(22, 25, 2);
cout <<"H#ifFarray2 = array1(22, 25, 2) 5, array2 g9 %H: “ << array2;

return O;




Main R 4 ST E (20, 30);

1234567891011

array 1R & 2 -
1234567891011

int main()
1T array2 =arrayl, array2iilas A
{ 1234567891011
DoubleArray array1(20,30). array?2; arrayl == aray2£true
cin >>arrayl; lvalue

HiiTarray2[25] = 0fF, arrayl == array22false
HfTarray2 = array1(22, 25, 2)|F. array2 g{EH: 3 4 5 6

cout <<"array1"; cout << array1;

array2 = arrayl;
cout << {117 array2 = array1, array2 " << array?2;
cout <<"arrayl == array2  “ <<((arrayl == array2) ?"true": "false") << endl;
array2[25] = 0;
cout <<"H#ifFarray[25] =0jg5. arrayl == array2 & “
<< ((arrayl == array2) ? "true":"false") << end!;
array2 = array1(22, 25, 2);
cout <<"H#ifFarray2 = array1(22, 25, 2) 5, array2 g9 %H: “ << array2;

return O;



MITEH R

B A #AHTE[20, 30]:

1234567891011

array TR RE A

1234567891011

1T array2 = arrayl, array2gjiAE A :
1234567891011

arrayl == array2gtrue

lvalue

HfFarray2[25] =0j5, arrayl == array22false

B iTarray2 = array1(22, 25, 2)f5. array2 fj{EA: 34 5 6
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