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Hello World

#include <iostream>

int main() {
std::cout << "Hello, World!" << std::endl;
return 0;

}
WESIET
g++ -std=c++20 -Wall -o app main.cpp

./app
clang++ -std=c++20 -o app main.cpp

TESEE
int x = 42;
auto y = 3.14; // type deduction

const int MAX = 100;
constexpr int SIZE = 256; // compile-time constant

iR =08

namespace math {
double pi = 3.14159;

}
using namespace std; // use sparingly
using std::cout; // prefer selective
EEX
class Rectangle {
double w_, h_;
public:
Rectangle(double w, double h) : w (w), h (h) {}
double area() const { return w_ * h_; B
ik
class Shape {
public:
virtual double area() const = 0; // pure virtual
virtual ~Shape() = default; };
// class Circle : public Shape { ... };
VBRI BARF

public ERMET A

protected EWAIKEZAAR]

private eI

friend FREE R R 2 1)
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MIEFE MyClass(args) — MIALIR

HitaEER  ~MyClass() — BiEAIR

D& MyClass(const MyClass&)

i  MyClass(MyClass&&) — HTSFRERN

EDMR{E operator=(const MyClass&)

Bohlf{E operator=(MyClass&&)
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EREER
template <typename T>
T max val(T a, T b) {
return (a >b) ? a : b;

auto result = max val(3, 7); // deduced as int
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template <typename T>
class Stack {
std::vector<T> data_;
public:
void push(const T& v) { data_.push_back(v); } };

Concepts (C++20)

template <typename T>

concept Numeric = std::integral<T> || std::floating point<T>;

template <Numeric T>
T add(T a, T b) { return a + b; }

STLEZ}

FHAER

vectox<T> EhASERAE, REHLIAIAR
deque<T> IHPAF

list<T> WA R

array<T, N> EIEANEE (GmiFEAANN)
forward_list<T> EmaER

RKBAR

map<K, V> BFEEN (LB
set<T> BFH—TTR

unordered_map<K,V> MIRER, Fyo1) &
unoxdered_set<T> BHEES, FYo(1) TK
multimap<K, V> BF, AFEER

vector 21k

std::vector<int> v = {1, 2, 3};
v.push back(4);

v.emplace back(5); // construct in place

v.size(); v.empty();

v[0]; v.at(0); // at() has bounds check
ERBS5HEZE
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std::vector<int> v = {3, 1, 4, 1, 5};

for (auto it = v.begin(); it != v.end(); ++it) {

std::cout << *it << " ";

}

for (const auto& val : v) { } // range-based for
BREE

sort(begin, end) FEHEE

find(begin, end, val) EHRE—ILEE

count(begin, end, val) it
transform(b, e, out, £n) WENTENFARE
accumulate(b, e, init) 1325 (FRIASKRAD)

reverse(begin, end) RETEIRE
unique(begin, end) BIRESESTER

Ranges (C++20)

namespace rv = std::views;
auto evens = v | rv::filter([](int n){ return n % 2 == 0; })
| rv::transform([](int n){ return n * n; });

Baefsst

unique_ptr

auto p = std::make_unique<int>(42);
std::cout << *p << std::endl;

// auto-deleted when out of scope
// cannot be copied, only moved

shared_ptr
auto sp = std::make shared<std::string>("hello");
auto sp2 = sp; // reference count: 2
std::cout << sp.use count(); // 2

#itt
unique_ptx<T> MERRABEN, SHHE
shared_ptx<T> SR HEZFEN
weak_ptx<T> shared_ptr WiHAHEMERE

make_unique<T>() 6l unique_ptx FUEA
make_shared<T>() ¢I& shared_ptr HiiEAR

Lambda
Lambda &%
auto add = [](int a, int b) { return a + b; };
int sum = add(3, 4); /717
RS
[x] RIEHIRK x
[&x] 5| IR x
[=] REHRFIERAIINTE
[&] 5| BRI E AEINEE

[=, &x] HRIZE, xE5|H
[this] HRINEWRIET

Lambda 5 STLES

std::vector<int> v = {5, 2, 8, 1};
std::sort(v.begin(), v.end(),

[1(int a, int b) { return a > b; }); // descending

auto it = std::find_if(v.begin(), v.end(),
[1(int n) { return n > 3; });
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std::string
std::string s = "hello";
s += " world"; // concatenation
s.substr(0, 5); // "hello"
s.find("world"); // 6 (position)
s.length(); s.empty();

FRIRER
std::to_string(42) HFHFHR
std::stoi(s) FRIERGE int
std: :stod(s) FRFEBH double
std::stol(s) FfI8E long
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std::cout << "output" << std::endl;
std::cin >> variable;
std::getline(std::cin, line);
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std::ofstream out("file.txt");

out << "hello" << std::endl;
std::ifstream in("file.txt");
std::string line;

while (std::getline(in, line)) { }

SELHIE
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try {

throw std::runtime error("something failed");
} catch (const std::exception& e) {

std::cerr << e.what() << std::endl;
} catch (...) { /* unknown error */ }

InESE
std: :exception FrBnERENESE
std: :runtime_error HH BB TR IR
std::logic_error BEEIR (FAERGER)
std: :out_of_range Zo|HERIFHER
std::invalid_argument IJEJEERESE
std: :bad_alloc RTFEHDBERM

noexcept

void safe_func() noexcept {
// guaranteed not to throw

bool can throw = noexcept(safe func()); // true

It c++ (17/20)

SEHE (c++17)

std::map<std::string, int> m = {{"a", 1}, {"b", 2}};
for (auto& [key, value] : m) {

std::cout << key << ": " << value << "\n";
}

std::optional (C++17)

std::optional<int> find(int id) {
if (id > 0) return id * 10;
return std::nullopt;

auto val = find(3); // has_value() == true
std::variant 5 std::any (C++17)

std::variant<int, std::string> v = "hello";

std::cout << std::get<std::string>(v);

std::any a = 42;
int n = std::any cast<int>(a);

XEMATE
auto TEMREERHES
constexpr SRRHARE

if constexpr {RiFHARM (C++17)
std::span<T> ESEIENIHABEME (C++20)
std::format() FERRLEIHL (C++20)
co_await hiEZHRF (C++20)
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