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&4t C++ fRIZTE C++1 ZRTEEHIRTKAE. ZHEBNAFEENLEALNERL, XERFLALER
BARENEMEREAT, MIFWEETE, WA C++ M C++M FASINT —RIIEE, BRI, BEX
# constexpr ItH, ERABEEL. BMEZE. AXEMESR C++ EMEFEARKENTLE, BE
C++11 = C++23 UM S KIREK. HITFRATHAHR. BEERL. RAIl HREEMMATAEDN
A, FBERESEEIERE. PI4ErRIRES,

1 2. E&IF: MIRE5IAH#

MR C++ B BT BAEZIRMITENSRIZEE, GCC 10 U LRA£EEZFF C++20, Clang 10
W ERE#MRF, m MSVC 2019 FisR#; 3F C++23, GCC 13. Clang 17 #1 MSVC 2022 2 L HifFEFiE
I, XLE4RiZRHRIFEETT D FIA Ranges FERIMIZESF T, MEBRAMEER CMake 3.20 LU ERRAE, &EE&
vcpkg 3 Conan #{TEEIE, BENER clang-tidy #1T7E&MI3H . IDE 5HE, VS Code £ CMake
Tools HHFEEEFE AT A, Clion 3 Visual Studio MR EEEMIF XL 1F. KIBIEL, EfE Google C++
Style Guide EEX N, FEH Abseil FER StrCat FTERIFAFRIBVIERER,

2 3. mESHMS&ERR
2.1 3.1 ZHeeisH5RRERE (RAI A4)

WIE S AR H AR R E R R? WA C++ BEIEAEISH LM T RAI ALK, std::unique_ptr B
HFFENIEE, LHESR LZRER, SEFRRERNN BN SR, BRT &% raw pointer BIF 5
delete A, EELTRAE:

#include <memory>

#include <iostream>

struct Widget {
Widget(int x) : value(x) { std::cout << "Widget constructed\n"; }
~Widget() { std::cout << "Widget destructed\n"; }

int value;
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int main() {

1 auto ptr = std::make_unique<Widget>(42); // C++14 STEEHKAWIE
std::cout << ptr->value << '\n'; // FRAMR

e /] ptr BHIEREE BEiiTi

1

-

XEGREHR, std::make_unique<Widget>(42) /A C++14 HEZLWHYE, BEMEMEELS Widget
HIMERER, BR T IR RNZRIEN, ptr & std: :unique_ptr, B4 Widget BIFFEMN, % main K
EEREY, unique_ptr BEREBSENEAR Widget FARE, BHAES. XEES new/delete
FRe, BRFSMUEETINTE. KRB 22L& unique_ptr, #% raw pointer, FAFIEE

ATIE noexcept BUBABTIME, std: :shared_ptr BRATHE=MENZR, BFLIBEIFSIA, WA
std: :weak_ptr FTHRER,

2.2 32 BhREHSE (Auto FEip)

KEESUAIE L ERMRIZ? C++11 B auto F decltype EaptEUEL T K KRR, LHERRMIXA
BRERA, C++17 SINEMBEHR—TIRARE], RIFE— T REMIE:

#include <tuple=

2| #include <iostream>

a| struct Point {

double x, y, z;

glint main() {

Point p{1.0, 2.0, 3.0};

10 auto [x, y, z] = p; // C++17 ZEMLHE

std::cout << x << ", " << y << ", " << z << "\n";

12}

X8 auto [x, y, z] = p; ¥ Point WA BREA=1 double TE, RHFBHSHEHHESIA, X
BEETFEHE double x = p.x; double y = p.y; double z = p.z;, KIBEREE, LKL, T8 for
&R, std::transform EMH2EH lambda S¥HPKREMEA auto, EXRBEBENEREHUENERLE, &
FZRARBRYRTIE M,

2.3 3.3 Lambda 5R#HRIZ

ElEREINAIE R MBS ? Lambda RIXAXM C++11 Ei#t, ZHRRHARIECER. C++14 1928 lambda
# C++20 MRS ILENEA lambda fRARA REME. BXMEERA):

#include <vector>

2| #include <algorithm=
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#include <iostream>

int main() {
std::vector<int> nums{1, 2, 3, 4};

[]Cauto&& x) { return x * 2;

auto lambda

}: // C++14 $ZE! lambda

std: :transform(nums.begin(), nums.end(), nums.begin(), lambda);

[

nums) std::cout << n << :

v\n';

for (int n :

std: :cout <<

/] C++20 TTIRZ lambda IZENER
(JO { return 42; }10);

v\nv;

auto result

std::cout << result <<

auto lambda []Cauto&& x) { return x * 2; };

A auto&d fiE lambda jZ &, REAME int. dou-

ble FEERE, BREEASHETIEI, std: transform VAERRAETEIHMGE. C++208 (10O {

return 42; }( MZEMITTEHEIX lambda, FETF IIFE,

BF—RM4EiHE. L. B lambda BiREER L,

£ std: :ranges M&EESFHENER, RERERAOMMELE.,

2.4 34 BEEXNSRERA

FAREENMERER? C++M MNBEEXTTEELRE

SN REEERA, std::move BEERNEAE,

std: : forward FRIFHEXR. BENKEFLME ISR

#include <utility>
#include <vector=

#include <iostream>

struct Buffer {
std: :vector<char> data;
Buffer(size_t size) : data(size, 0) {}
/] TETHMIEREL, noexcept IBFFRIE
Buffer(Buffer&& other) noexcept : data(std

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

Buffer& operator=(Buffer&& other) noexcept
data

std: :move(other.data);

return *this;

: :move(other.data)) {

{
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int main() {

Buffer b1(1000);

Buffer b2(std::move(bl)); // fl&FEh
1

B ohH&E R B Buffer (Buffer&& other) noexcept f§iBX other.data &R, BT std: :move %1%
FRBEM, &% R vector (BFEIEZREM O(n) BBZE O(1)). noexcept Hi{R A 2840 vector £
AR EBMIEE D, Kk AR FRIFEXRE LM noexcept BohiRE, TRUSHNBEPER
std: : forward<Args>(args...) TEZK,

2.5 3.5 constexpr S4miFATItE

BT EINEBEIRIRRE? constexpr M C++11 IEEEH T C++20 BRI EHF, EEXIER, C++20
¥1i% consteval # constinit SRICEEIEHM. ROITEME:

#include <iostream>

constexpr int factorial(int n) {

return n <= 1 ?2 1 : n * factorial(n - 1); // C++14 #Y3 constexpr

consteval int square(int x) { // C++20 consteval: HIRIFEIRE

return x * x;

int main() {
constexpr int f5 = factorial(5); // 120, #iFHHIHE

std::cout << f5 << '"\n';

constexpr int s3 = square(3); // 9, sRHI4mIFHD
std::cout << s3 << '"\n';

}

factorial(s) E4RIFEHEIARF R 120, TBEITRFHE, AAFHAK/N int arr[factorial(s)] ;e
consteval square IR 2B HRIFHAMIT. LB A constexprit EHA K/ HELARXH
std::string_view FHEE, EHMEEFN ZHBIK/
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3 4. WK STL 58EMK
3.1 41 AE5EASE

ERB SN AELSRTFN std: :vector, MRFERM std: :unordered_map, C++17 B9 std: :string_view
IRHSENFEFEME, BRIGE string #01, C++20 B std: : span MWEAH AR HIEHBENE:

#include <span=>
#include <vector>
#include <string_view>

#include <iostream>

void process(std: :span<const int> data) { // C++20 span, IEHAENE

[

for (int x : data) std::cout << x << ;

void print(std::string_view sv) { // Z=¥N

std::cout << sv << "\n';

int main() {
std::vector<int> vec{1, 2, 3};
process(vec); // ERIEEMNE

print("hello™); // TI&EAF string
1

std::span<const int> data f8F vector WATE, KEBMHES, T#EDl, std::string_view sv FA#F
ZEREME, k. RIHUZEOMA span M string_view, /0 IR ERE,

3.2 4.2 Ranges [ (C++20)

RREIF MR NN EE? C++20 Ranges FE3IANLE, LI composable #F, R IEBEHFT:

#include <ranges>
#include <vector>
#include <iostream>

#include <numeric>

int main() {
std::vector<int> nums{1, 2, 3, 4, 5, 6};

auto even_squares = nums
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| std::views::filter([](int n){ return n % 2 == 0; })

| std::views::transform([](int n){ return n * n; });

for (int sq : even_squares) std::cout << sq << ' '; // 4 16 36

std::cout << "\n';

int sum = std::reduce(even_squares.begin(), even_squares.end(), 0);
std::cout << "Sum: " << sum << '\n'; // 56

}

nums | std::views::filter(...) | std::views::transform(...) RIEBEEHMNEIEE, filter (REB
¥, transform F7, NEERIITE, #B#EHEE2. std: :reduce RNNER, KEE: Ranges Eif for &
IF, IREEMENRENs, TEAMIELIE,

3.3 43 #1TEZE (C++17)

BUBFITUNMEMSLI? C++17 HITREABEHITEREEEZ1Z. REIFTHIRE:

#include <execution=>
#include <algorithm=>
#include <vector=
#include <random>

#include <iostream>

int main() {
std: :vector<int> vec(1000000);

std: :generate(vec.begin(), vec.end(), std::rand);

std::sort(std: :execution: :par, vec.begin(), vec.end()); // HiTHF
/] BEHERE ...
}

std::execution: :par REEIERIBITIIHITHIT sort, FAZEKEMER (BE 2-4 F2R), K. EATF
TWITTTRRIEN sort. transform, FRFRHIELERZS, BEXERE,

4 5 HERREIEEREK

MAH KM std: :thread A4 E| C++20 B std: : jthread, [F& & RAIl &72, BEIjoin, hiEF
co_await. co_yield. co_return, EHHEY I/0. FETFIREIE std: :atomic<T> ELH std: :memory_order
ST HIRIE. B std: :mutex. std::condition_variable, C++20 1 std::latch #

std: :barrier, BWRILHEGRELERE std: : lock FANBMELZERFE,

ERIMZERRTG:
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31

33

#include <coroutine>
#include <generator> // C++23 std::generator, EENX
#include <iostream>

#include <vector=

/1 EREME (C++20 HIZNAME)
struct Generator {
struct promise_type {
Generator get_return_object() { return {}; }
std: :suspend_always initial_suspend() { return {}; }
std: :suspend_always final_suspend() noexcept { return {}; }
void return_void() {}
std::suspend_always yield_value(int v) { current = v; return {}; }
int current;
b
std: :coroutine_handle<promise_type> coro;

}s

Generator fibonacci() {
int a =0, b = 1;
while (true) {

co_yield a;
std: :swap(a, b);

b += a;

int main() {
auto gen = fibonacci();
for (int i = 8; i < 10; ++i) {
gen.coro.resume();

v

std::cout << gen.coro.promise().current << ;

32 fibonacci A co_yield aEEHTHE, resume() MEWMIT, LMAEMBIEX, THEIAMSL, T
. WiERTESAESNRTRSSE, #RiliEs,
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5 6. ZERESHE (C++20)

RIRAOfENEE R FEIREFIL? C++20 Concepts YYREEL, RMKRFHIRES, B SFINAE, REIRKALE:

#include <concepts>

#include <iostream>

templates<std::integral T> // £9RAEEFHIER
T ged(T a, T b) {
return b == 0 ? a : ged(b, a % b);

int main() {
std::cout << gcd(48, 18) << '\n'; // 6
// gcd(3.14, 2.0) #RiFHEix: IE integral
}

template<std::integral T> Btk T ZIFEHZE, HIBEEBEWM T FHE integrall, FEEE: FEigit
F{ER Concepts, RAZEIRZEMEMIZHT,

6 7. KRRLG (C4+420) 5KXHFKE

S B A MR IZIIE? Cr+20 BIRRLA import std; Bt #include, HAMKBAIEALIRIE,
S ARMBSEIR, 48 Unity Build IERIE,

7 8. FHRVESRERSE

SENFERHR? C++23 B std: :expected<T, E> FHEMINET IR, LMUTF Rust Result, EEA
tl::expected, Z55 std::error_code SMERFHEIR, L. AHIEOMRIC noexcept, A RAIl HRER
EAESTN

8 9. MiX54EREMIL

BT GoogleTest & Catch2, ZiFHiEMIE. EAENIXA Google Benchmark Eifb. MEERIS
4% Profile TR perf, #RIFHELT -03 -march=native -flto, KBEA reserve() T Eofl/ B REH
BX, XLELEPIIFIZITRIE®E 20-50%,

9 10. SEERIN A=A

/B HTTP ARR$5238Y, A Boost.Asio/Beast EEMIEIEIEK: co_await socket.async_read_some(. ..

SIMES /0, BELEM, HIBELEEER Ranges + #17: vec | views::transform(...) |
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execution: :par A0 ETL,

10 11. ERaEMHSEEKS

KB ZEEM UB A AddressSanitizer 3k, ZLERF A ThreadSanitizer, RIR/EEETIESRMNER
LB AR,

11 12, RRRESFEIHR

C++23/26 #3K Pattern Matching #1 Contracts, #—HEWIEHIR. #HEFEE (C++17 STL Cookbook)
0 (Effective Modern C++), Mk cppreference.com # isocpp.org, CppCon s,
M -std=c++20 FFIATERAE, BN C++ HEM. RE2504P, LERXLERETR, MUREEERX.



