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Class, template, STL, smart pointer, C++ hién dai

Co Ban reverse(begm, end) Pao ngugc t thirty phan o std::variant<int, std::string> v = “hello";
Hello World unique(begin, end) X6a phan tt lién tiép trung nhau Zgg”gg;t;f s;d :get<std::string>(v);
#include <iostream> Ranges (C++20) int n = std::any cast<int>(a);
int main() namespace rv = std::views;

std::cout << "Hello, World!" << std::endl; auto gvens =v | rvisfilter([1(int n){ return n % 2 == 0; }) Tinh Nang Hién Dai Quan Trong

return 0; rv::transform([](int n){ return n * n; 3); auto Suyluan kiéu cho bién va kiéu tra vé
} q constexpr Dbanh gid luc bién dich
Bién Dich & Chay Smart Pointers if constexpr) Diéukién lic bién dich (C++17)
g++ -std=c++20 -Wall -o app main.cpp unique_ptr std::span<T> View khon%(sﬁ hifu dif liéu lién tiép (C++20)
-/app auto p = std::make_unique<int>(42); std::format() Dinhdangkiéu-an toan (C++20)
clang++ -std=c++20 -o app main.cpp std::cout << *p << std::endl; co await Hb trg coroutine (C++20)
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int x =
auto y = 3.14 // suy ludn kiéd shared_ptr
const int MAX 100; N , . auto sp = std :make_shared<std::string>("hello");
constexpr int SIZE = 256; // hang lic bién dich auto sp2 = // dém tham chiéd: 2
Namespaces std::cout << sp use_count(); // 2
namespace math { So Sanh

double pi = 3.14159; unique_ptx<T> S6 hifu doc quyén, khong overhead

) X N AR e shared_ptx<T> S8 hitu chia sé qua dém tham chiéu
lsing panespace std: g/ ding, gl i Weak_pEr<T> ~  Quansitkhongsd hilicia  shared ptr
— make_unique<T>() Cach uutiéntao "unique_ptr

Classes make_shazed<T>() ' Cach uu tién tao "shared_ptr’
Spe—re o

double w?, h; Ci Phap Lambda
public: auto add = [](int a, int b) { return a+b; };

Rectangle(double w, double h) : w_(w), h_(h) {} int sum = add(3, 4);

double area() const { returnw_*h ; } };
K& Thita Ché P§ Capture
o [x] Capture x theo gia tri (saochep)
;bgss Siepe [&x] Capture “x" theo tham chiéu

virtual double area() const // pure virtual [=] Capturetatcab ndungtheo giatri

virtual ~Shape() = default; }; [&] Capture tatcab ndungtheo tham chiéu
// class Circle : public Shape { ... }; [=, &x] Tatcatheogidtri, x" theotham chiéu
Access Specifiers [this] Capture contrd obJect bao quanh
public Truy c3p tU bat ky dau Lambda véi STL
protected Truycaptrong class va class dan xuat std: :vector<int> v = {5, 8, 1};
private  Chitruy céptrongclass std::sort(v. beg1n(), v. end(), o
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auto it = std::find if(v.begin(), v.

Member Ddc Biét

Constructor MyClass(args) — khdi tao object

Destructor ~MyClass()” — don dep tai nguyén

Copy ctor *MyClass(const MyClass&)

Move ctor “MyClass(MyClass&&) " — chuyen quyén sd hiiu

Copy assign  operator=(const MyClass&)"
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[1(int n) return n > 3; }

"hello";
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// "hello"
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return (a > b) ? a : b; tod(s) CEUQI tnann t:iouble‘
_ . N N std::stol(s) Chudi thanh “long™
auto result = max _val(3, 7); // suy luan thanh int 1/0 Streams

Class Template

template <typename T>

class Stack {
std::vector<T> data_;

cout << "output" << std::endl;
cin >> variable;
::getline(std::cin, line);

public Filel/O
void push(const T& v) { data_.push_back(v); } }; std::ofstream out("file.txt");
out << "hello" << std::endl;
Concepts (C++20) std::ifstream 1n("f11e txt";
template <typename T> std::string lin
concept Numeric = std::integral<T> || std::floating point<T>; while (std: getl1ne(1n, line)) { }
template <Numeric T>
T add(T a, T b) { return a + b; } XU Ly Loi
STL Containe Exceptions
try {
Sequence Containers v throw std::runtime_error("something failed");
vectox<T> Mangdong,truy cap ngau nhién nhanh } catch (const std::exception& e) {
deque<T> Hangddu hai dau std::cerr << e.what() << std::endl;
list<T> Danh sach lién két doi } catch {...) { /* 161 khong xac dinh %/ }
array<T, N> Mang kich thudc ¢6 dinh (xac dinh ldc bién dich) Exceptlons Chuan
forward_list<T>) Danh sach lién két don std: :exception Base class cho tat ca exception chuan
Associative Containers untime_errox L0| runtime véi message
map<K, V> Cap key-value c6 thii ty (cay do-den) ogic_error L6i logic (vi pham tién diéu kién)
set<T> Phan tif duy nhét c6 thi ty ut_of_range Index hodc iterator ngoai pham vi

unordered_map<K,V> Hash map,tracliu O(1) trung binh nvalid_argument Tham séham khonghgp (&

unoxdered_set<T> Hash set, tra c(fu O(1) trung binh ad_alloc Thét bai cap phéat bo nhé
multimap<K, V> Cé thir tu, cho phép key trung lap noexcept
Thao Tac Vector vold safe_func() noexcept {
el xegtoﬁ‘l‘?t> v =1{1, 2, 34 / dam bao khéng throw

S ac = .
z g;pl?ge back(Si):,() // construct tai cht” bool can_throw = noexcept(safe func()); // true
viorr T Viate); // at() kiém tra bién C++ Hien Dai (17/20

. Structured Bindings (C++17)

Ierators & Algorithms std::map<std::string, int> m = {{"a", 1}, {"b", 2}};
SU Dung Iterator for (auto& [key, value] : m) -
std::vector<int> v = {3, 1, 4, 1, 5}; SiElgsEalic < kay <@ Y6 7 % wElie << i
for (auto it = v.begin(); it i= v.end(); ++it) { .
2 std::cout << *it << " "; std::optional (C++17)
for (const auto& val : v) { } // range-based for std:itfypggnsla)inﬁztzirzdgéng ig? {
Céc Algorithm Thudng Dung return std::nullopt;
sort(begin, end) Sap xep tangdan auto val = find(3); // has_value() == true
find(begin, end, val) Tim [an xuat hién dau tién e -
count (begin, end, val) Dém s6 lan xuat hién std::variant & std::any (C++17)

transform(b, e, out £n) Ap dung ham cho moi phan o
accumulate(b, e, :|.n1t) Tong hdp phan tu (t8ng mac dinh)
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