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1 SINGER #%

1 Singer K

(4]

S~ Singer 28, WA
int main()
{
Singer sl, s2;
cin >> sl >> s2;
cout << sl << "\n" << s2 << endl;

if (sl > s2)
cout << sl.getName() << "'s score is higher than " << s2.getName() << "'s.\
n'";
else if (sl = s2)
cout << sl.getName() << "'s score is equal to " << s2.getName() << "'s.\n";
else
cout << sl.getName() << "'s score is lower than " << s2.getName() << "'s.\n

"o
)

return O0;

ETPN T |
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Mary F 28 99.5
Peter M 26 98

TR

Mary F 28 99.5
Peter M 26 98

Mary's score is higher than Peter's.
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1 SINGER %

main.cpp

#include <iostream>

#include <string>

class Singer
{
private:
std:: string name;
char gender;
int age;
double score;
public:
Singer (std :: string name = "", char gender = '?', . int age = 0, double score =
0.0);
std::string getName() ;
friend bool operator>(const Singer&, const Singer&);
friend bool operator <(const Singer&, const Singer&);
friend bool operator==(const Singer&, const Singer&);
friend std::istreamé& operator>>(std::istreamé&, Singer&);

friend std::ostream& operator<<(std::ostreamé&, const Singer&);

g

Singer :: Singer (std :: string name, char gender, int age, double score)

{

this—>name = name;
this—>gender = gender;
this—>age = age;

this—>score = score;

std::string Singer :: getName ()

return name;

bool operator>(const Singer& sl, const Singer& s2)

{

return sl.score > s2.score;

bool operator<(const Singer& sl, const Singer& s2)

{

return sl.score < s2.score;

bool operator==(const Singer& sl, const Singer& s2)

{

return sl.score — s2.score;
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1 SINGER %

std

{

std

::istream& operator >>(std::istream& is, Singer& s)

std::cin >> s.name >> s.gender >> s.age >> s.score;

return is;

::ostream& operator<<(std::ostream& os, const Singer& s)

std::cout << s.name << " " << s.gender << " " << s.age << " " << s.score;

return os;

int main()

{

Singer sl, s2;
std ::cin >> s1 >> 52
std ::cout << 81 << "\n" << s2 << std::endl;

if (sl > s2)

std ::cout << sl.getName() << "'s score is higher than " << s2.getName() <<

"'S.\Il";
else if (sl = 82)
std :: cout << sl.getName() << "'s score is equal to " << s2.getName() <
.\Il";

else

std::cout << sl.getName() << "'s score is lower than " << s2.getName() << "

%s . \n%

return 0;
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2 Sales_ data 3%

(4]
5P Sales data 28 (WIFEMAITEEL):

class Sales_data

{
R VN R E N PN
friend istream & operator>>(istreamé&, Sales data &);
T E N NN ol
friend ostream & operator<<(ostream &, const Sales_data &);
friend bool operator==(const Sales_data &, const Sales_data &);
friend bool operator!=(const Sales_data &, const Sales_data &);
// for 747, assume that both objects refer' to the same book

friend Sales__data operator4(const Sales_data &, const Sales_data &);

public:
Sales_data() : units_sold(0), revenue(0.0) {}
Sales__data(const string & s, unsigned n, double 1)
bookNo(s), units_sold(n), revenue(r)
{}
string get_bookNo() const;
// for "+=7, assume that both objects refer to the same book

Sales_data & operator+=(const Sales data &);

private:
double ‘avg_price() const; //HM, FHFUe A B PLE &
string bookNo; Ve E=

unsigned units_sold; //44 i
double revenue; /WX
}s
IS PAT main pRELATIN L

int main ()

{
Sales__data iteml, item2;
while (std :: cin >> iteml >> item2)
{
std ::cout << iteml << "\n" << item2 << "\n";
if (iteml = item?2){

std :: cout << iteml.get bookNo() << " equals " << item2.get bookNo() <<

"\n";
std :: cout << (iteml + item2) << "\n";
iteml += item?2;

std :: cout << iteml << "\n";

}

if (iteml != item?2)

std ::cout << iteml.get bookNo() << " doesn't equal " << item?2.

get__bookNo () << "\n";
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2 SALES DATA %

return O0;

EOPN 57
WAZAEE, BABIEWTT, B17RR 14 Sale_data X5, K245, HEAIA

[l iR]
YRS, i HAAS W main pgBCF 5 AL

[ AFEB] 1]

001 10 100.0
001 10 100.0

ETHIES Y

001 10 100 10
001 10 100 10
001 equals 001
001 20 200 10
001 20 200 10

[ AFEB] 2]

002 5 250
003 8 400

U iR 2]

002 5 250 50
003 8 400 50
002 doesn't equal 003

[#¢713]
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2 SALES DATA %

main.cpp

#include<string>

#include<iostream>

class Sales data

{

[/EABS . E AR A

friend

std ::istream& operator>>(std::istreamé&, Sales data&);

[/ S, #HE. AN

friend
friend
friend
// for

friend

public:

std :: ostream& operator<<(std::ostream &, const Sales_data&);
bool operator==(const Sales_data&, const Sales_data&);

bool operator!=(const Sales_data&, const Sales_data&);

747 assume that both objects refer to the same book

Sales__data operator+(const Sales_data&, const Sales_data&);

Sales_ data() : units_ sold(0), revenue(0.0) {}

Sales__data(const std::string& s, unsigned n, double r)
bookNo(s), units sold(n), revenue(r){}

std::string get_bookNo() const;

// for

’4+="_ assume that both objects refer to the same book

Sales__data & operator+=(const Sales_data&);

private:

double aygprice () const;{ / /¥ fi - AT W Ak DAY Rt
std ::string bookNo; YIERE=

unsigned units  sold; //4H &

double revenue; RN

g

std::string Sales data::get bookNo() const { return bookNo; }

double Sales data::avg price() const

{

if (units_sold)

return revenue / units_sold;

else

return 0;

Sales data& Sales_data:: operator+=(const Sales_data& rhs)

{

units__sold 4= rhs.units_sold;

revenue += rhs.revenue;

return

*this ;

Sales__data operator+(const Sales_data& lhs, const Sales_data& rhs)

{
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2 SALES DATA %

std

std

Sales__data sum = lhs; // copy data members from lhs into sum
sum += rhs; // add rhs

return sum;

::ristream& operator>>(std ::

is >> item.bookNo >> item.

return is;

::ostream& operator <<(std::

)

into sum

istream & is, Sales_data& item)

units__sold >> item.revenue;

0os << item.get_bookNo() << " " << item.units_sold << " "

<< item.revenue << " " << item.avg_price();

return os;

bool operator==(const Sales data& lhs, const Sales data& rhs)

{

return lhs.get_bookNo() = rhs.get_bookNo() &&
lhs . units sold = rhs.units sold &&

lhs.revenue — rhs.revenue;

bool operator!=(const Sales_data& lhs, const Sales_data& rhs)

{

int

{

return !(lhs = rhs);

main ()

Sales_data iteml, item?2;

while (std :: cin >> iteml >> item2)

{

std ::cout << iteml << "\n" << item2 << "\n";
if (iteml = item2){
std :: cout << iteml.get_bookNo() << " equals " << item2.get_bookNo() <<

std ::cout << (iteml + item2) << "\n";

" \nll ;

iteml += item?2;

std :: cout << iteml << "\n";

}

else

std ::cout << iteml.get_bookNo() << "

return 0;

if (iteml != item?2)

get_bookNo () << "\n";

doesn't equal

ostream& os, const Sales_data& item)

" << item?2.
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3

String &

(4]
SCBL String FHFEH AT B main s EEFTIN:

class String{

private:

*

char S

public:

int

String () ;

String (const char *);

String (const String &);

~String () ;

String & operator=(const char *);
String & operator=(const String &);
String operator+(const char *);
String operator+(const String &);
String & operator+=(const char *);
String & operator+=(const String &);

friend istream & operator>>(istream &, String &);
friend ostream & operator<<(ostream &, const String &);
friend bool operator==(const String &, const char *);
friend bool operator==(const String &, const String &);
friend bool operator!=(const String &, const char *);
friend bool operator!=(const String &, const String &);
main ()

String sj

s += "hello";

cout << s << endl;

String sl("Stringl");

String s2("copy of ");

$2 4= "Stringl",

cout << sl << "\n" << s2 << endl;

String s3;

cin >> s3;

cout << 83 << endl;

String s4("String4"), s5(s4);

cout << (85 == s4) << endl;

cout << (sb != s4) << endl;

String s6("End of "), s7("my string.");

s6 4= s7;

cout << s6 << endl;

return 0;
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[ A iR ]
s3 FME

[ i g ]

—JEH String KR TR, LD

L A FEBI]

String3

TR

hello

Stringl

copy of Stringl
String3

1

0

End of my string.

[#¢7:]
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3 STRING %

main.cpp

#define _CRT _SECURE NO_ WARNINGS
#include<iostream>
#include<cstring>

#include<cstdlib >

class String{

private:
char* s;

public:
String () ;

String (const char*);

String (const String&);

~String () ;

String& operator=(const char*);
String& operator=(const String&);
String operator+(const char*);
String operator+(const String&);
String& operator+=(const char®*);
String& operator+=(const String&);

friend std::istream& operator>>(std::istreamé&, String&);
friend std::ostreamé& operator<<(std::ostreamé&, const String&);

friend bool operator==(const String&, const char*);
friend bool operator==(const String&, const String&);
friend bool operator!=(const String&, const char*);

(
friend bool operator!=(const String&, const String&);

IF5

String:: String ()

{

s = new char [1];
s[0] = '"\0';

String :: String (const char* sp)

{

s = new char[strlen(sp) + 1];
strepy (s, sp);

String :: String (const String& str)

{

s = new char[strlen(str.s) + 1];

strecpy (s, str.s);

String::~String () { delete[] s; }

11
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3 STRING %

String& String::operator=(const char* sp)
{

delete [] s;

s = new char[strlen(sp) + 1];

strcpy (s, sp);

return *this;

String& String::operator=(const Stringé& str)
{
if (this != &str)
*this = str.s;

return *this;

String String::operator+(const char®* sp)
{
String temp;
temp.s = new char[strlen(s) + strlen(sp) 4+ 1];
strepy (temp.s, s);
strcat (temp.s, sp);

return temp;

String String::operator+(const Stringé& str)

{
String temp;
temp = *this + str.s;

return temp;

String& String::operator+=(coust char* sp)

{

return *this = *this + sp;

String& String::operator+=(const Stringé& str)

{

return *this = *this + str;

std ::istreamé& operator>>(std::istream& is, String& str)
{

char temp[255];

is >> temp;

str = temp;

return is;

12
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std :: ostream& operator<<(std::ostream& os, const String& str)
{
08 << str.s;

return os;

bool operator==(const String& str, const char* sp)

{

return strcmp(str.s, sp) = 0;

bool operator==(const String& strl, const String& str2)

{

return stremp(strl.s, str2.s) = 0;

bool operator!=(const String& str, const char® sp)

{

return stremp(str.s, sp) != 0;

bool operator!=(const String& strl, const String& str2)

{

return stremp(strl.s, str2.s) != 0;

int main()
{
String s;
s += "hello";
std :: cout << s << std::endl;
String sl("Stringl");
String s2("copy of ");
s2 4= "Stringl";
std::cout << sl << "\n" << 52 << std::endl;
String s3;
std::cin >> s3;
std :: cout << s3 << std::endl;
String s4("String4"), s5(s4);

std :: cout << (85 = s4) << std::endl;
std :: cout << (s5 = s4) << std::endl;
String s6("End of "), s7("my string.");
s6 += s7;

std ::cout << s6 << std::endl;

return 0;

13
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class CheckedPtr{
public:

CheckedPtr(int * b, int * e) : begin(b), end(e), current(b){

}

CheckedPtr & operator ++(); // prefix ++
CheckedPtr & operator ——(); // prefix —
CheckedPtr operator ++(int); // postfix ++
CheckedPtr operator —(int); // postfix —
int* Begin();

int* End() ;

int* Current();

private:
int *begin; //pointer to beginning. of the array
int *end; //one past the end of the array
int *current; //eurrent position ‘within the array
};

int main ()

{

int %
cin >> nj;
int * array = new int[n];

for (int == 0y W< nj)AL+L)

cin >> array[i];
CheckedPtr cp(array, array-+n);
for (; cp.Current ()<cp.End(); cp++)
cout <<*cp.Current ()<<" ";
cout<<endl;
for(——cp; cp.Current ()>cp.Begin(); cp—)
cout <<*cp.Current ()<<" ";
cout<<*cp.Current ()<<endl;

delete [] array;

return O;

14
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main.cpp
#include <iostream>

class CheckedPtr{
public:
CheckedPtr(int* b, int* e): begin(b), end(e), current(b){}
CheckedPtr& operator ++(); // prefix 4+
CheckedPtr& operator ——(); // prefix —
CheckedPtr operator ++(int); // postfix ++
CheckedPtr operator —(int); // postfix —
int* Begin();
int* End();

int* Current () ;

private:
int *begin; //pointer to! beginning of.the array
int *end; /Jone_ past._the end of the array
int *current; //eurrent—position within the array

IF5

CheckedPtr& CheckedPtr:: operator++(){
if (current = end)
std ::cout << "increment past the end of CheckedPtr." << std::endl;
else
4++current ;

return *this;

CheckedPtr& CheckedPtr::operator ——(){
if (current = begin)
std :: cout << "decrement past the beginning of CheckedPtr." << std::endl;
else
—current ;

return *this;

CheckedPtr CheckedPtr:: operator++(int){
CheckedPtr ret (*this);
++*this ; // VW H prefix ++

return ret;

CheckedPtr CheckedPtr:: operator——(int){
CheckedPtr ret (*this);
—*this; /) H prefix —

return ret;

int* CheckedPtr:: Begin () {

return begin;

16
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int* CheckedPtr

return end;

::End () {

int* CheckedPtr:: Current () {

return current;

int main ()

{

int n;

std::cin >> n;

int* array = new int|[n

for (int i

= 0;

b

IE

i)

std::cin >> array[i];

CheckedPtr cp(array, array-+n):;
for (;cp.Current ()<cp.End(); cp++)
std :: cout << *cp.Current () <

std :: cout << std::endl;

for(—-cp; cp.Current ()>cp.Begin(); cp—)
std::cout << *cp.Current () <
std ::cout << *cp.Current () << std::endl;

delete []

return 0;

array ;

"

)

3
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main FREHRIRITET
int main()
{
UnsignedBiglnt a, b, c;
a = "12349987654321999999";
¢ = 123456;
cout << ¢ << endl;
while (cin >> b)

{

cout << a 4+ b << endl;
cout << a — b << endl;
cout << (a < b) << endl;
a += b;

cout << a << endl;

}

return 0;

LA fifiid ]
—REEL

(COREE R |
FIPAL main pREC H 1745

5 A FEB]

65146746545641888888454524888

(ORI

123456
65146746557991876542776524887
-65146746422291890123022524889
1
65146746557991876542776524887

[$¢7:]
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main.cpp

#include<iostream>
#include<string>
#include<vector>

class UnsignedBiglnt
{
friend std::istream& operator>>(std::istream& is, UnsignedBigInt& bigint);
friend std::ostream& operator<<(std::ostreamé& os, const UnsignedBiglnt& bigint)
friend UnsignedBigInt ADD(const UnsignedBigInt& a, const UnsignedBigInt& b)
{
unsigned int n = a.bits.size() > b.bits.size() 7 a.bits.size() : b.bits.
size ();
UnsignedBigInt result;
result . bits.clear();
int ¢ = 0;
for (unsigned int i = 03 i < n; 4++i)
{
int sum = c;
if (i < a.bits.size()) sum += a.bits[i];
if (i < b.bits.size()) sum += b.bits[i];
¢ =sum / 10;
result . bits.push_back(sum % 10);
}
if (¢)
result. bits.push back(c);
return result;

}
friend UnsignedBigInt SUB(const UnsignedBigInt& a, const UnsignedBiglnt& b)

{

unsigned int n = b.bits.size();

)
unsigned int m = a.bits.size();
UnsignedBigint result;
result . bits.clear ();
int ¢ = 0;
for (unsigned int i = 0; i < n; ++i)
{

int sum = c;

sum += a.bits[i];
sum — b.bits[i];
if (sum < 0)

{

result . bits.push_back(sum + 10);

result . bits.push_back(sum) ;

19
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}
for (unsigned int i =n; i <m; ++i)
{

int sum = c;

sum += a.bits [i];

if (sum < 0)

{

result . bits.push_back(sum + 10);

result . bits.push_back(sum) ;

c = 0;

}

while(result .bits.back() == 0) result.bits.pop back();

return result;

}

friend bool LESS(const UnsignedBiglnt& num, const UnsignedBiglnt& other)

{

if (num. bits.size () != other.bits.size())

return num. bits.size () < other.bits.size();

for (unsigned int i = num. bits.size() — 1; i >= 0; —i)
{
if (num.bits[i] != other.bits[i])
return num. bits [i] < other.bits[i];

}

return false;

}

public:

UnsignedBigInt (void);
UnsignedBigInt (const std::string str);

UnsignedBigInt operator=(const std::string str);
UnsignedBigInt operator=(const char* str);

UnsignedBigInt operator=(int numer);

UnsignedBigInt operator+(const UnsignedBigInt& other) const;
UnsignedBigInt operator+=(const UnsignedBigInt& other);
UnsignedBigInt operator —(const UnsignedBigInt& other) const;

bool operator<(const UnsignedBigInt& other) const;
bool operator >(const UnsignedBigInt& other) const;
bool operator==(const UnsignedBigInt& other) const;
bool operator!=(const UnsignedBigInt& other) const;

private:

20
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iE

//vector Z % : https://www.cplusplus.com/reference/vector/vector/?kw=vector

std :: vector<int> bits; //bits[0] {7, bits[1]+{i,

int sign;

UnsignedBigInt :: UnsignedBigInt (void)

{

UnsignedBigInt :: UnsignedBigInt (const std::string str)

{

UnsignedBigInt UnsignedBiglnt :: operator=(const std::string str)

{

bits .push_back(0);

sign = 1;

sign = 1;
if (str.empty())

{
bits .push back(0);

return;
}
int index = 0;
/] b 35 2
if (str[index] = '-"')
{
signfAr—L;
index—++;

}
else if (str[index] = '+")
{
index—++;
}
else if (str[index] > '9' "}

{
bits .push_back(0);

strindex] < '0")

return;
}
for (int i = str.length() — 1; i >= index; —1i)
{
if (str[i] > '9' || str[i] < '0') { bits.clear(); bits.push_ back(0); return

3§

bits.push_back(str[i] — '0'); //vector % 4 push_front

*this = UnsignedBigInt (str);

return *this;
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UnsignedBigInt UnsignedBiglnt :: operator=(const char* str)

{

*this = UnsignedBigInt (std::string (str));

return *this;

UnsignedBigInt UnsignedBiglnt :: operator=(int number)

{

UnsignedBigInt UnsignedBiglnt :: operator+(const

{

std::string str = std::to_string(number);

*this = UnsignedBiglInt (str);

return *this;

UnsignedBiglnt result;
if (this—>sign*other.sig
{//#8 2 4, S A

result = ADD(*this, other);

n=—1)

result .sign = this—sign;

else

if (LESS(*this, other))

/)5 2 HR

result = SUB(other, *this);

if (this—>sign
result.sign

else
result.sign

}

else

/)% — A%k

result = SUB(*this, other);

1)

N

if (this—>sign = 1)

result.sign = 1;

else

result.sign

}

return result ;

UnsignedBigInt& other)const

UnsignedBigInt UnsignedBiglnt :: operator+=(const UnsignedBigInt& other)

{

UnsignedBigInt result = *this + other;

*this = result;

return result;
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UnsignedBigInt UnsignedBiglnt :: operator —(const UnsignedBigInt& other)const

{

UnsignedBigInt result;
if (this—>sign*other.sign = —1)
{
result = ADD(*this, other);
result .sign = this—>sign;
}
else
{//# 2 IE £, 23 f%
if (LESS(*this, other))
{//% =%k
result = SUB(other, *this);

if (this—>sign = 1)
result.sign = —1;
else
result.sign = 1;

}

else
{//%F—=1%K
result = SUB(*this, other);

b (A PAS—> S Vg N mmml)
result .sign = 1;
ol se
result.sign = —1;

}

return result ;

bool UnsignedBiglnt:: operator <(const UnsignedBigInt & other)const

{

if (bits.size() != other.bits.size())

return bits.size () < other.bits.size();

for (unsigned int i = bits.size() — 1; i >= 0; —i)
{
if (bits[i] != other.bits[i])
return bits[i] < other.bits[i];

}

return false;

bool UnsignedBiglnt :: operator==(const UnsignedBigInt & other)const

{

if (bits.size() != other.Dbits.size())

return false;

for (unsigned int i = bits.size() — 1; i >= 0; —1i)
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if (bits[i] != other.bits[i])
return false;

}

return true;

bool UnsignedBiglnt:: operator!=(const UnsignedBigInt& other)const

{

return !(* this = other);

bool UnsignedBiglnt :: operator >(const UnsignedBigInt& other)const

{

std

std

return other < *this;

::istream& operator >> (std::istream &is, UnsignedBigInt& bigint)

std::string-bigint_ str;
is >> bigint_str;
bigint = UnsignedBigInt (bigint_str);

return isj

::ostream& operator<<(std::ostream &os, const UnsignedBigInt& bigint)

if (bigint.sign — _1)03 << A
for (int i = bigint.bits.size() — 1; i >= 0; —i)
os << bigint.bits[i];

return os;

void Test ()

{

int

UnsignedBiglnt a, b, c;
a = UnSignedBigInt(”—1000000000000000000");

b = UnsignedBigInt ("99999999999999999999");

¢ = UnsignedBigInt ("999");

std::cout << "a = " << a << ", b =" << b << std::endl;
std::cout << "a + b = " << a + b << std::endl;
std::cout << "a - b = " << a — b << std::endl;
std::cout << "b - a = " << b — a << std::endl;

main ()

UnsignedBiglnt a, b, c;
"12349987654321999999";
¢ = 123456;

a
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std :: cout << ¢ << std::endl;
while (std :: cin >> b)

{
std::cout << a + b << std::endl;
std::cout << a — b << std::endl;
std::cout << (a < b) << std::endl
a += b;
std ::cout << a << std::endl;

}

return 0;

)

25



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

39

40

41

42

43

44

45

6 =

g R

6 AR
(4]

Wik — D=4 m &2 (class Vector) , iR F:

BPE: . R

MR BB, EUR )R

wY: M. AR, AR AR Bk, 2EME. 2& I

S«N‘;

N =
H#coutf MMM B/ x vy 2z (T REZEMH)
J8 51 b8 B void print () B X (x,y,2)

int main(int argc, char const *argv([])

MmIER. I, f AL

{
double a, b, c;
std::cin >> a >> b >> c;
Vector pl(a, b, ¢), p2, p3(pl), p4, x;
p2 = p3; - ~//#
std ::cin >> p4;
p4.print O // % o o
std :: cout << p4.model () << std::endl; //H}%
x = pl + p4;
std :: cout << x << std::endl;
p2 —= p4;
std :: cout << p2 << std::endl;
x = p2*p3;
std :: cout << x << std::endl; // 5 & FH
std ::cout << p2.a*p3.a + p2.b*p3.b + p2.c*p3.c << std::endl; // % F
int flag = pl = p2;
std :: cout << flag << std::endl; ///& % M %
x = 1.5%p3;
flag = pl || x;
std ::cout << flag << std::endl; //J&7 V11 (%)
flag = (pl.a*p4.a + pl.b*pd.b + pl.c*pd.c) 7 0 : 1;
std :: cout << flag; //&7 1EA
return O0;
}

26
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0
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6

=gk

main.cpp

#include<iostream>

#include <cmath>

class Vector
{
public:
Vector ()
{
a=b=c=0.0;
}
Vector (double a, double b, double c)
{
this—a = a;
this—>b = b;
this—c¢ = c;
}
Vector (const Vector& v)
{
this—a = v.a;
this—b = v.b;
this—>c = vic;
}
friend std::istreamé& operator>>(std::istream& in, Vector& cnt)
{
in >> cnt.a;
Mm% cntdb
in >> cnt.c;
return in;

}

friend std::ostream& operator<<(std::ostream& out, const Vector& cnt)
{

out << cnt.a << " " << cnt.b << " " << cent.c;

return out;

}

Vector operator+(const Vector& cnt)
{

Vector old;

old.a = this—a + cnt.a;

old.b this—b + cnt.b;

old.c = this—>c + cnt.c;

return old;

}

Vector& operator—=(const Vector& cnt)

{
this—a = this—a — cnt.a;
this—b — cnt.b;
this—>c —= cnt.c;

return *this;
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int

}
Vector operator*(const Vector& cnt)
{
Vector result;
result.a = this—>b*cnt.c — cnt.b*this—>c;
result .b = this—>c*cnt.a — cnt.c*this—a;
result.c = this—>a*cnt.b — cnt.a*this—>b;
return result;
}
int operator==(const Vector& cnt)
{
return (this—a = cnt.a && this—b = cnt.b && this—>c = cnt.c) 7 1 : 0;
}
friend Vector operator*(double num, const Vector& cnt)
{
Vector result;
result .a = num*cnt.a;
result .b = num*cnt.b;
result.c = num*cnt.c;
return result;
}
int operator ||(const Vector& cnt)
{

double x = this—>a / cnt.a;
if (abs(x — this—b / cnt.b)<10e—10 && abs(x — this—>c / cnt.c)<10e—10)
return 1;

return O0;

}

double model () const

{

return sqrt(a*a + b*b + c*c);

}

void print () const

{
std ::cout << "(" << this—a << "," << this—>b << "," << this—c << ")" <K
std :: endl;

}
double a, b, c;

main(int argc, char const *argv([])
double a, b, c;

std::cin >> a >> b >> c;

Vector pl(a, b, ¢), p2, p3(pl), pd, x;
p2 = p3; //# N

std ::cin >> p4;

p4.print (); // 8o )&
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std :: cout << p4.model() << std::endl; [/

x = pl + p4;
std :: cout << x << std::endl;

p2 —= p4;
std :: cout << p2 << std::endl;

x = p2*p3;
std :: cout << x << std::endl; // 5 &

std ::cout << p2.a*p3.a + p2.b*p3.b + p2.c*p3.c << std::endl;

int flag = pl = p2;

Varay

std:: cout << flag << std::endl; ///& &A%
x = 1.5*%p3;
flag = pl—|| x5

std :: cout << flag << std::endl; //& G F4T (Frde)

flag = (pl.a*p4.a 4 pl.b*pd.b + pl.c*pd.c) 7 0 : 1;
std :: cout-<</flag ; //&AHiE3L

return 0;

30
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7 Complex

ik

i&.ﬁ;g/ﬁﬁﬁ% Complex, %*Xﬁi@%fq’ “_|_77 W_moskn 44/37 ﬂ:ﬂ ;4_'_:77 [t} 44*:77 44/:77 ﬁﬁ?iﬁv
58 B B NI B DA S i [ B2 A REL 3 FF ELEE R <« A 97 BTS2 U B A
fth. wE, ER ==" M =" RN HUR A AR

fHPAT main pRECARIGE K

int main ()

{
Complex cl, c2;
cin >> cl >> c2;
cout << "cl = " << ¢l << "\n" << "c2 = " << ¢2 << endl;
cout << "cl+c2 = " << ¢l + ¢2 << endl;
cout << "cl-c2 = " << ¢l — c2 << endl;
cout << "clxc2 = " << ¢l * c2 << endl;
cout << "cl/c2 = " << cl / c¢2 << endl;
cout << (cl 4= ¢2) << endl;
cout << (cl —= c¢2) << endl;
cout << (cl *= ¢2) << endl;
cout << (cl /= c2) << endl;
cout << (cl = ¢2) << " " << (cl != ¢2) << endl;
return 0;

}

L A A ]

WAAPET, BATRMAPINFR L 1 Al c2 M9 AL

i g
i —3 1147, R A R A IR, BARS DL ek RO i A B3

L A FEB ]
-4 6
25
(EThirER L)
cl = -4 + 61
c2 =2 + bi
cl+c2 = -2 + 11i
cl-c2 = -6 + 1i
cl*xc2 = -38 + -8i
cl/c2 = 0.758621 + 1.10345i

31



7 COMPLEX

-2 + 11i
-4 + 61
-38 + -8i
-4 + 61
01

[$¢7:]

SRR A

= (
= (
= (
= (

a+bi)+(c+di)=(a+c)+(b+d)i
a+bi)-(c+di)=(a-c)+(b-d)i
a+bi)(c+di)=(ac-bd)+(ad+bc)i
a+bi)/(c+di)=[(act+bd)/(cc+dd)]+[(bc-ad) /(cc+d*d)]i
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7 COMPLEX

main.cpp

#include<iostream>
#include<cstdlib >

class Complex

{

private:
double x;
double y;

public:

Complex (double x = 0.0, double y = 0.0);

Complex& operator+=(const )
Complex& operator —=(const Complex&);
Complex& operator*=(const )

Complex& operator/=(const

friend Complex operator+(const

friend Complex operator—(const

friend Complex operator*(const

friend Complex operator /(const

Complex&) ;

Complex&

)

Complex&);

Complexé&z,
Complex&,
Complexé&z,
Complex&,

const Complex&);
const Complex&);
const Complex&);
const Complex&);

friend bool operator==(const Complex&, const Complex&);

friend bool operator!=(const Complex&, const Complex&);

friend std::ostream& operator<<(std::ostreamé&, const Complex&);

friend std::istreamé& operator>>(std::istreamé&, Complex&);

IF5

Complex :: Complex (double x, double y)

Complex& Complex

{

return *this

Complex& Complex

{

return *this

Complex& Complex

{

return *this

Complex& Complex

{

return *this

::operator+=(const

=Y this + cg

:: operator —=(const

= *this — c;

::operator*=(const

= *this * c;

::operator/=(const

= *this / c;

x(x), y(y) {}

Complex& ¢)

Complex& c¢)

Complex& c¢)

Complex& c¢)

Complex operator+(const Complex& cl, const Complex& c2)

{
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7 COMPLEX

Complex temp;
temp.x = cl.x + c2.x;
temp.y = cl.y + c2.y;

return temp;

Complex operator —(const Complex& cl, const Complex& c2)

{

Complex temp;

temp.x = cl.x — c2.x;
temp.y = cl.y — c2.y;
return temp;

Complex operator*(const Complex& a, const Complex& b)

{

return Complex(a.x*b.x - — a.y*b.y . a.x*b.y + b.x*a.y);

Complex operator/(const Complex& a, const Complex& ¢)

{

bool operator==(const Complex& a, const Complex& b) { return ((a.x

bool operator!=(const Complex& a, const Complex& b) { return !(a

return Complex((a.x*c.x + a.y*c.y) / (c.x*c.x + c.y*c.y), (a.y*c.x — a.x*c.y) /

(c.x*c.x 4+ c.y*c.y))s

= bly))s'}

b.x) && (a.y

b); }

std :: ostream& operator <<(std:: ostream& os, const Complex& c)

{

std

int

08 K c.x <" + " c.y<<"iYy

return os;

::istream& operator>>(std::istream& is, Complexé& c)

is >> c.x >> c.y;

return is;

main ()

Complex cl, c2;

std::cin >> cl >> c2;

std::cout << "cl = " << ¢l << "\n" <K
std::cout << "cl+4c2 = " << ¢l + ¢2 K
std ::cout << "cl-c2 = " << ¢l — 2 K
std::cout << "cl*c2 = " << cl * ¢2 <<

"c2
std
std
std

34

= " << ¢2 << std::endl;

::endl;
::endl;
::endl;
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std :: cout
std :: cout
std :: cout
std :: cout
std :: cout
std :: cout
return 0;

<<
<<
<<
<<
<<
<<

"cl/c2
(cl +=

c2
7

= c2

= c2
= @%

)
)
)
)
)

<<
<<
<<
<<
<<
<<

cl / ¢2 << std::endl;
std :: endl;

std ::endl;

std :: endl;

std :: endl;

" << (el = ¢2) << std::endl;
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Liifid]
ELAIILIR Subject AI%EAE Student 7 UANF , A REIAHY STH

class Subject /] k2
{
private:
double score [2]; //21 71 W Gt
static const int SMath=4, SCpp=2; //21 TR 4>, 459l k4. 2
public:
Subject (int math = 0, int cpp = 0);
void Input(); //%i A217 3K B 5t
friend class Student; // /& JG2&

};
class Student
{
private:
std::string ID; //2¢%
std::string name; //##
double GPA; //-F-1y 243 1
Subject. sub; [/, R AR KK E IR R
public:
Student (std::string id /= "00000", std::string na = "Noname!);
void CalculateGPA (); // 55 11y 2% 43 #1
void Input();// A5 HgL#
void ‘Show () const; //# H r A G &
};
THEBLA RS2, FEHIANT main BECHATING: ER, NIRUBECALEAE, fe s fCR A REfD
FEPA T A ]
int main()
{
int n; //2%4 NE
std::cin >> n;
Student *stu = new Student[n];
for (int i = 0; 1 < n; i++)
{
stu[i].Input();
}
for (int i = 0; i < n; i++)
{
stu[i]. CalculateGPA () ;
stu[i].Show() ;
}
delete [] stu;
return 0;
}
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FBATRMAFENE 0, RIGHTEA 0 DRSS 4. 2 TTERI ST

[ i g ]
SR

L A FEBI]

3
001
Mary
88
89
002
Bob
93
89
003
Lily
78
90

TR

ID: 001, Name: Mary
Math Cpp

88 89

GPA: 88.3333

ID: 002, Name: Bob
Math Cpp

93 89

GPA: 91.6667

ID: 003, Name: Lily
Math Cpp

78 90

GPA: 82

(#7171

i, BSNESEAA DN, WEUSTIA N, AR A, “Cpp” Ja
JezsHs
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main.cpp

#include<iostream>

#include<string >

class Subject / /3% w2k

{

private:
double score [2]; //217] i W 4i

static const int SMath=4, SCpp=2; //21 iR 2~4, 4%l k4. 2
public:
Subject (int math = 0, int cpp = 0);
void Input(); //%i A277iR M K 5t
friend class Student; // Ak G323
};
Subject :: Subject (int math, int cpp)
{
score [0] .= math;
score [1] = cpp;
}
void Subject ::Input ()
{
for (int i = 05 i < 2; i++)
std::cin >> score[i];
}
class Student
{
private:
std::string ID; //% %5
std::string name; //#4
double GPA; //°F 1524 1
Subject sub; //¥E IR, ¥E R A SR B K K kIR
public:
Student (std :: string id = "00000", std::string na = "Noname");

void CalculateGPA (); //il 8 V120 1
void Input(); //% A5 flik 4
void Show () const; //%H ir A fF &

b

Student :: Student (std :: string id, std::string na)

{

ID = id;
name = na;
GPA = 0;

void Student :: CalculateGPA () //i[ % F 1244 1
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GPA = (sub.score[0] * sub.SMath + sub.score[1] * sub.SCpp)
/ (sub.SMath + sub.SCpp);

void Student:: Input ()

{

std::cin >> ID >> name;

sub.

Input () ;

void Student ::Show () const //%i th fir A 15 &

{

std ::
std ::
std ::
std ::

cout <<
cout <<
cout <<
cout <<

int main()

{

"ID: " << ID << ", Name: " << name << std::endl;
"Math Cpp"<< std::endl;

sub.score [0] << " " << sub.score[l] << std::endl;
"GPA: " << GPA << std ::endl;

int n; //% 4 K4
std::cin >> n;

Student *stu = new Student[n];

for

{

delete [] stu;

(ot f1A55

0; i< n; i+4)

stuli].Input();

0; i < nj; i++)

stu[i]. CalculateGPA ()
stu[i].Show();

return 0;
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