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##include <iostream>

/] WEEEREZRDH
struct MyType {

int X;

double y;

bool Z;
}s

int main() {
// MyType BEDZE a, b ZEE
MyType a;
MyType b;

/] a BFEFOIT—EZAVN x ICT7UVER
a.x = 10;
std::cout << a.x << "";
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struct Point {
int X;
double y;
Y; // <- EXO0OVKAE!

ERCARICEHEENTE DD

struct T {
int X;
double y;
} a;

struct T {..} a;
IRWEBD 2B & & ZNIEL

int x; ERAICHER



BERZEEDERN struct Staff {
std::string name;
n TRAVNROTIERICIE Py FMEEF . % int age;
%5 }s
. AT AR int mainG) {
m cin/ cout TT—E XU NRE2 AHNTIHEIL, Staff x, y;
&R X > /NDIFEDNE X.name = "John";
X.age = 36;
% ./a.out
John, 36 y = x; // ZHOKA

Jane, 35 std::cout << y.name << ", "
<< y.age << "\n";

{"Jane", 35}; // B R DA
std::cout << y.name << ", "

<
Il

<< y.age <<"\n";



ESERUNDNGY

n EEANERICEOBEROI L
n BERZIENTHRL

n BRIADA Y NRADT 7R
1. ZIKRFCEINDERZIEE (1ist[i] )
2. by MNEEFTBERDA VY NEEE

(list[i].name)
% ./a.out
: John, 36

: Jane, 35
: Joe, 24

He e
1l 1l
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struct Staff { std::string name; int age;

int main() {

Staff x, y;
X.name = "John";
X.age = 36;

= {"Jane", 35}; // fEV R FDARA

std::vector<Staff> list(3);

list[0] = x;
list[1] = vy;
list[2] = {"Joe", 24};

for (int 1 = 9; i < list.size(); i++) {

std::cout << "i==" << 1 << ": "

<< list[i].name << ",
<< list[i].age << "\n";

};
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K% i%_,le-:%%& 0) 'J]&]J :,H\:H /ﬂ: struct Employee{

string name;

n ZHEES L RAEFICHERLIEE N AIBE int age, salary;
s EEINE SV Y TR > CERAIETE 3
¥ \
n FESIDFIHRML & AL e TER) 4
n FF for XDEH(e)E 7 7L VR & Employee x {"John", 38, 300};
TEELTWDEITEE Employee y {x};

n X ZOTATILIZEITS auto I vector<Employee> d {

Employee {"Robert", 23, 220},
{"David", 17, 180}
¥

vector<Employee> s {x, y};

for (const auto& e : s)
std::cout << e.name <<": "<< e.salary<<"\n";
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struct Typel {
string name {"none"};
int x{10};
int y{};

3

int main() {
Typel a;
std::cout << a.name << "
<< a.x << " "
<< a.y << "\n";

}

% ./a.out

none:

10 ©
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string nm;
[===] — 4t i . :
ZRICFHFOBE e
struct Triangle{
u 1(%1%_:_12'57__—&)( \//\ODECJZ{E%_'_\ string nm;
R . Point A, B, C;
n BERT B hoBais. Bl };
R S - truct H
« DEMLRERIEE L BH A DY TIT S e een €
n RS CEERE A NITEOR S {({... 3} D std::vector<Point> pt;
}s
iZ
b NV int main() {
m AVUNEED . L[] DS Triangle t { "T", {"a",0,0}, {"b",3,0}, {"c",2,2} };
Hexagon h {
% ./a.out "H1",
a C {

{"a"Je)e}) {"b")3J6}J {"C")4J2}J
{"d"1416}1 {"e"J3J6}J {"‘F"Je)4}
}
%

std::cout << t.A.nm <<" "<< h.pt[2].nm <<"\n";
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n RTEVIEIC (4T, #H, WET,

int main(){

std
int
int
int

std:

int
int

int

::string pikachu_name{ "pikataro" };
pikachu_hp {35};
pikachu_atk {55};
pikachu_def {40};

:string evee_name{ "evejiro" };
evee_hp {55};
evee_atk {55};
evee_def {50};

std::cout << "pikachu (hp): " << pikachu_hp << "\n";
std::cout << "evee (hp): " << evee_hp << "\n";
return 0;

}

n RTEVDOHE XA (name, hp, atk, def )DZEH
s SEWICEETCELARAARDZ A,
n BEREFERLTEETWDHD T EAAEE

struct Pokemon {
std::string name;
int hp, atk, def;
}s

int main(){

Pokemon pikachu { "pikataro",
Pokemon evee { "evejiro", 55,

std::cout << "pikachu (hp): "
std::cout << "evee (hp): " <«

return 0;

}

it h ] #7005 L ETRBELIZW

35, 55, 40 };
55, 50 };

<< pikachu.hp << "\n";
evee.hp << "\n";

&R & LT Pokemon & B{E
pikachu.hp T, 1EIEMA Pokemon DZE#KX

pikachu @ hp %

4> O73
Z8
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m RTEVIFERICFHELICTES
m TDLEORERERIETZDICESIEHEE

% ./a.out

lead pokemon: pikataro
0: pikataro

1: evejiro

2: mewsaburo

struct Pokemon {
std::string name;
int hp, atk, def;
}s

int main(){
Pokemon pikachu { "pikataro", 35, 55, 40 };
Pokemon evee { "evejiro", 55, 55, 50 };
Pokemon mew { "mewsaburo", 100, 100, 100 };

std::vector<Pokemon> team {
pikachu, evee, mew

b

std::cout << "lead pokemon: team[@].name << "\n";

for( int 1 = 0; i < team.size(); i++ ) {

std::cout << i <« << team[i].name << "\n";

// EEforXHERAREE

// for( const Pokemon& poke : team ) {
// std::cout << poke.name << "\n";
/7 }

return 0;
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% ./a.out

thunder: Thunderbolt 90
pika move: Thunderbolt 90
pikataro Thunderbolt
evejiro Tackle

struct Move {
std::string name;
int damage;

1

struct Pokemon {
std::string name;
int hp, atk, def;
Move move;

1

int main(){
Move thunder { "Thunderbolt", 90 };
Pokemon pikachu { "pikataro", 35, 55, 40, thunder };
Pokemon evee { "evejiro", 55, 55, 50, { "Tackle", 40 } };

std::cout << "thunder: " << thunder.name << " "
<< thunder.damage << "\n";

std::cout << "pika move: << pikachu.move.name << " "

<< pikachu.move.damage << "\n";

std::vector<Pokemon> team { pikachu, evee };
for( int i = 0; i < team.size(); i++ )
std::cout << team[i].name << " " << team[i].move.name <<

"\n";



BERORINETT oo

s
u /—J_(\)/T:E‘\/‘i H’) é\\ (MOVG)J %Eﬁ% struct Pokemon {

- std::string name;
A HLiNbd int hp, atk, def;
std: :vector<Move> moves;
% ./a.out };
name: pikataro

Thunderbolt 90 int main(){

Tackle 40 Move thunder { "Thunderbolt", 90 };

name: evejiro Move tackle { "Tackle", 40 };

Tackle 40 Pokemon pikachu { "pikataro", 35, 55, 40, { thunder, tackle } };
Bite 60

Pokemon evee { "evejiro", 55, 55, 50, { tackle, { "Bite", 60 } } };

std::vector<Pokemon> team { pikachu, evee };
for( int i = 0; i < team.size(); i++ ) {

std::cout << "name: << team[i].name << "\n";
for( int j = 0; j < team[i].moves.size(); j++ ) {
std::cout << team[i].moves[j].name << " "
<< team[i].moves[j].damage << "\n";



B L5l LR YIE struce point { int x(}, y003 )

n EEROBRBA~DO5HIIEEL (E5|HDEIR Point input() {
BlIcar—aNn3) std::cout << "input x, y: ";
L N . _ Point p;
= RYEDREROIE-LXD std::cin >> p.x >> p.y;
n BEHORYEIE—D7ZF. EHDEZ FEHT-HE return p;
EiRERYBEICTIE, EROMEE RN }
% ./a.out void output(Point g) {
input x, y: 3 5 std::cout << "Point: ("
Point: (3, 5) << g.x <", "<< g.y <<")\n";
Point: (10, 20) }

int main() {
Point a { input() };
output( a );
output( {10, 20} );
}
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= 10001EDER% D&% 100000, ELTW3, — 10001fED T — % 3 E—A'100000[0]F 4

struct Data { string n; vector<double> d; };

double sum(Data x) {
double s {};
for (auto e: x.d)
S += e;
return s;

}

int main() {
Data a { "abc", vector<double>(10000,1.5) };
double x {};
for (int i = 9; 1 < 100000; i++)
X += sum(a);
cout << x <<"\n";

}
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» EFBOFEHFHY  void F(T& x) {...}

s SERHDOEFHLL ¢ void f(const T& x) {...}

% ./a.out
X,3,5

struct Point {
string name;
int x{}, y{};
}s

void update(Point& p) {
p.X += 2;
p.y += 3;

}

void print(const Point& p) {

cout << p.name << "," << p.x << ","

}

int main() {
Point a = {"X", 1, 2};
update( a );
print( a );

}

)

<< p.y << "\n";
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% ./a.out
John 10
John 10
Johnson 10

struct Staff {

string first_name;
int total_year;

int main() {

// Ry NEBF . TF7IEXTBHE
Staff john {"John", 10};
std::cout << john.first_name <<

<< john.total_year <<"\n";

/] BBEUNA YTV TILEBT—EAXYNDEOIE—
auto [n, y] {john};
std::cout << n <<" "<< y <<"\n";
/] BENA YT Y IIEBT—EAYNDY T 7L VR
auto& [nm, ty] {john};
nm += "son";
std::cout << john.first_name <<" "

<< john.total_year <<"\n";



)< \//QHX L) tl:ll l/ O) /I:J\) struct Staff {

string first_name;

int total_year;

» BEBERYTER > EROEZIRT Z & H AR };

s HFE for X& TV TILICEKIR staff get() {

std::cout << "input: ";
% ./a.out

input: alice 2
staff: alice 2
(John, 5)
(Jane, 8)
(James, 3)

string n; int y;
std::cin >> n >> y;
return {n, y};

int main() {

auto [a, b] { get() }; // FAFODHER

std::cout << "staff: " << a <<" "<< b <<"\n";

std::vector<Staff> list {
{"John",5},
{"Jane", 8},
{"James", 3}
¥
for (auto [n, y] : list)
std::cout <<"("<< n <<", "<< y <<")\n";



std: :pair

FEODZDDT—XE=HArEHE S

¥ std::pair FT—X XV NE2DLAFTCHWVE

cutility> Ny X7 7 A% A > 7)L—FK
std::pair |[JZEIZEM std ICERBH
BERDERIIAE
first & second H'T — R X >N

BN T4 > DR TERICER

SEEREENVEZONDS

TODT—RAVNRNEBTHIETOBEEDE
EHIIFTYI-WEXITES

#include <utility>

int main() {

std::pair<int,double> pl1l {10, 1.5};

std::cout << pl.first <<" "

<< pl.second <<"\n";

std::pair p2 {20, 2.5};

auto [1, d] {p2};

std::cout << i <«<"

}

% ./a.out
10 1.5
20 2.5

|l<< d <<"\n";



std: :pair O{EHH BU—

int x{}, y{};

" }s
m  std::pair ZIRY I
> auto input() {
- ﬁlﬁ@ﬁﬁﬂ: Point p;
s KIHEFDFER [/ ABTELTVHNIL true, KBILTULWNIE false
i bool f {cin >> p.x >> p.y};
% ./a.out
10 2: - // first: AJIDREIN or KL
(10, 20) // second: BINL TUWIHEDPoint
% ./a.out return std::pair{ f, p };
hello c++ }
error!

int main() {
if (auto [f, p] { input() }; !'f) cout << "error\n";
else cout << "(" << p.x <<", "<< p.y <<")\n";

/1t DZITIE L H

// auto [f, p] { input() };

// if (!f) cout << "error\n";

// else cout << "(" << p.x <<", "< p.y <<")\n";
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ISR D cin/ cout XTI

n BERERAEZDEE cout / cin TE7HbH

EH] — R B EF> TERET S

n F—F|HDOE  ASTDIFEIL istream& ,
HADIFZE L ostream’

» BISIBOR WG E Bl VWEER

n RYEDE  E—5|H DB return IC1F
BE—R|BMOEHMEIETE.

m X NEZ—VBDOTRAEL LD

s CH++CIEBGEDEEFDOEEZIRTE 5

% ./a.out
(Alice, 22)
Bob 31
(Bob, 31)

struct Staff {
string name;
int age{};
¥

// 18E&EE%E std::cin BREICHIGTE DD DBEHRESE

// BZE|FZconstZ DIFAL

std::istream& operator>>(std::istream& in, Staff& s) {
return in >> s.name >> s.age;

}

// WBEE%E std::cout BREICHIGSHE 2 -DDEHES

/] BE|#IconstZDIFB LW

std::ostream& operator<<(std::ostream& out, const Staff& s) {
return out << "(" << s.name << ", " << s.age << ")";

}

int main() {
Staff staff { "Alice", 22 };
std::cout << staff << "\n";

std::cin >> staff;
std::cout << staff << "\n";

}



LB . operator>> & operator<< DR YBEIZ DT

m  std::ostream DL, <« BEFICK > TAEBDIRRELZEH D
m ) std::cout << "hello" &EL &, std::cout DAREPIREAEF I NS
m  operator<< DA TIE, KEAZEH 7LD std: :ostream DE = RE T 1NIXOK

/] UATFDESBRITETHLLL,
std::ostream& operator<<(std::ostream& out, const Staff& s) {

return out << "(" << s.name << ", << s.age << ")";

}

/] UATFDESBRFETHLW
std::ostream& operator<<(std::ostream& out, const Staff& s) {
out << "(" << s.name;

out << ", << s.age;

out <« 5
return out;
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% ./a.out

NOT equal.
p is greater than q.

struct Point { int x{}, y{}; };

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

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

int main() {
Point p{0, @}, q{1, ©};
if( p == q ) std::cout << "equal.\n";
else std::cout << "NOT equal.\n";

if( p < q ) std::cout << "p is greater than g.\n";
else std::cout << "p is NOT greater than g.\n";
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LEECERE T I36EEA I > TWLW S AR L BET NBOFE
WY ()T THOERELRES
BETERETDHED NI ANE
c++20 TIXEEIAENRT 2 HEBEDEN E N T:

a==b I(a<b) && !(b<a)

al=b  (a<b) || (b<a)

a<=b ! (b<a)
a>b b<a

a>=b I'(a<b)
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F 913 operator< ZEKRT 5. TORIFLLBWEEF « Z2FEHALT, FIHrOUBEEFHFEET S,
m X operator< ICIIBERDERDLEBRD IO DEEEZELH, TNLANIETIEXTE>TELW
= & = [TEENEMELDT <« BEFLEAIERLTELIULAE LAGL

N==F-~ S5t = s
struct Student { std::string name; int id; }; HE %F' ft D +
bool operator<(const Student& a, const Student& b) { return a.id < b.id; } a==b '(a<b) && !(b<a)
bool operator>(const Student& a, const Student& b) { return b < a; }
bool operator==(const Student& a, const Student& b) { return !(a<b) & !(b<a); } al=b (a<b) || (b<a)
= |
int main() { a<=b I (b<a)

Student x {"x", 0}, y {"y", 1};
a>b b<a
cout << std::boolalpha << (x < y) << "\n"; // true
cout << std::boolalpha << (x > y) << "\n"; // false
cout << std::boolalpha << (x ==y) << "\n"; // false
}

a>=b I (a<b)



