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C++ X|EAE

1. 7|2 2= 9 AHn

C++ T2 UdubA 0 2 #include AAIE, main
Shae, |l ghofst LR o2 Ay

#include <iostream> // Y& AEZ zfolE
22|

// ZRI™MO| A&
int main() {

std::cout << "Hello, World!" <<
std::endl;

return 0;
b

- Aol g A9
g+t -0 hello hello.cpp
./hello

2- |_'I', I'I:I, [y I'xl'

« 7|2 €}: int, double, char, bool, float.
std::string: BAF<E EFQL.

const: AH4 W4E M. const double PI
3.14;

avto: Aot 7 EFJIS AH 502 F 2 auto x
S;

Aakzb: Ak (+, -, %, /, %), BA(=,
&& I1,M).

.80 5E

- if-else:

*, <, >), =9

if (condition) {
/...

} else if (condition) {
/...

} else {
//

}

» switch:

switch (variable) {
case 1:

/...
break;
case 2:

/...
break;
default:

//
¥
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« for 2
for (int i = 0; i < 5; +1i) {
//
+
« B8] 7|9k for £ (Range-based for):
std::vector<int> v = {1, 2, 3};
for (int item : v) {

std::cout << item << std::endl;
}
« while &=:while (condition) { ... }
SFA
4. &%
- #4He):

return_type function_name(param_type
param_name) {
/s 22
return value;
I
- B4 emEY: 5U ol ol AT oS Eljlo]
U747} ohe of 2] @45 Holet 4 dsUth
« 7|5 oj7i¥<4s: void print(int value, int
base=10);

5. EQIE{Q} &=
o ZRIE] (x): o] vl =E] A4S 24
int var = 10;

int*x ptr = &var;
HE

// vare| FAE ptroj

std::cout << *ptr;
(1008 £3

= JOREORE
int var = 10;
int& ref = var;
ol&
ref = 20; // vark 2002 HZAE=

/1 ptro| 7t2|7l=

Al e

// refe varQ| & CH2

6. Sz A2t K|
- A Ao
class MyClass {
public: // ZHZ XA
/]l 82t
MyClass(int val) : my_field(val)
{

A z7)18teloF &

void myMethod() {
std::cout << "Field is " <<
my_field << std::endl;
I

private:
// Y #Ha (BE)
int my_field;
b
A A MyClass obj(10);
w HZ: obj.myMethod();
Ak4:: class Derived : public Base { ... };

7. BE AES 2to| =2 (STL)

std::vector
B4 ujd.

#include <vector>
std::vector<int> vec;
vec.push_back(10); // Q4 ZF7t
vec.push_back(20);

int first = vec[0]; // 24 #HZ
vec.size(); // 37|

std::map

7]-3k = Aok
#include <map>
std::map<std::string, int> ages;
ages["Alice"] = 30;

ages["Bob"] =

SRR LI

std::string

EREE R FHA.
#include <string>
std::string s = "Hello";

s += ", World!";
s.substr(0, 5); // "Hello"
s.find("World"); // 7

i

#include <algorithm> 3l|cjo] Z3}
std::sort(vec.begin(), vec.end());
std:: find(vec.begin(), vec.end(),
value_to_find);
std::for_each(vec.begin(),
my_function);

vec.end(),

8 I*Esl

. |

& U= (iostream)
#include <iostream>

int x;

std::cout << "Enter a number: ";
std::cin >> x;

std::cerr << "This is an error message."
<< std::endl;

nfel 21=2 (fstream)
#include <fstream>
#include <string>

/] TY A7)

std::ofstream outFile("data.txt");

outFile << "Hello, file!" << std::endl;

outFile.close();

// oY 87

std::ifstream inFile("data.txt");

std::string line;

while (std::getline(inFile, line)) {
std::cout << line << std::endl;

}

inFile.close();

9. STL Zigj|o|L] A}

Al#A HEflo]L
#include <vector>
#include <deque>
#include <list>
#include <array>

// std::vector - 5% H{&
std::vector<int> vec = {1, 2, 3, 4, 5};
vec.reserve(100); // 8% 0|2| &
vec.shrink_to_fit();
Al
vec.emplace_back(6); // ZIZ MM
(push_backECt E83)

// std::deque - YetsF F

std::deque<int> dq = {1, 2, 3};
dg.push_front(0); // Y20 7t
dg.push_back(4); // F 20 7}
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/] std::list - 0| ®ZH Z|AE
std::list<int> 1st = {1, 2, 3, 4, 5};
lst.splice(lst.begin(), other_list); //
Ct2 2|AEQ HE

lst.sort(); // Z#E (std::sort} =z H
H g4)

// std::array - 1 37| &
std::array<int, 5> arr = {1, 2, 3, 4,
5};
arr.fil1(0);

o2k 7B 0]

=

/| BE 24E 022 M

#include <map>
#include <set>
#include <unordered_map>
#include <unordered_set>

// std::map - HHEE 7|-Z &
std::map<std::string, int> scores;
scores["Alice"] = 95;
scores.emplace("Bob", 87); // Z&H MA
auto it = scores.find("Alice");
if (it == scores.end()) {

std::cout << it—second <<
std::endl;
}

// std::set - HHE SL|3 24
std::set<int> numbers = {3, 1, 4, 1, 5};
numbers.insert(2);

auto [iter, inserted] =
numbers.insert(3); // C+17 23} HiQIY

// std::unordered_map - S{A| E|O|E
std::unordered_map<std::string, int>
cache;

cache.reserve(1000); // &HAl HoOl= Z7]
oz g
cache.max_load_factor(0.75);
B 4%

ZigjjojL o HE
#include <stack>

#include <queue>
#include <priority_queue>

// 2E o

// std::stack - AEH
std::stack<int> stk;
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stk.push(1);
stk.push(2);

int top = stk.top();
stk.pop();

// std::queue - F#
std::queuve<int> q;
q.push(1);

q.push(2);

int front = g.front(Q);
q.pop(Q);

// std::priority_queuve - 2AMz&9
std::priority_queue<int> pq; // Z
pqg.push(3);

pg.push(1);

pqg.push(4);

int max_val = pq.top(); // 4

bu U

i

oo

/I 24 goz 27|
std::priority_queuve<int,
std::vector<int>, std::greater<int>>
min_pg;

10. STL ¥112|&
R E RS
#include <algorithm>
#include <vector>

std::vector<int> vec = {5, 2, 8, 1, 9,
3};

/] ¥Z

std::sort(vec.begin(), vec.end(Q)); //
REAE

std::sort(vec.begin(), vec.end(),
std::greater<int>()); // WZat&

/l B8 Y3
std::partial_sort(vec.begin(),
vec.begin() + 3, vec.end());

/] Ol HM (HZE AHOH0A)

bool found =
std::binary_search(vec.begin(),
vec.end(), 5);

auto it = std::lower_bound(vec.begin(),

vec.end(), 5);
auto it2 = std::upper_bound(vec.begin(),
vec.end(), 5);

/] A" HM
auto it3 = std::find(vec.begin(),
vec.end(), 5);

auto it4 = std::find_if(vec.begin(),
vec.end(), [I1(int x) { return x > 5; });

3 202 E
#include <algorithm>
#include <vector>

std::vector<int> vec = {1, 2, 3, 4, 5};

/] g
std::transform(vec.begin(), vec.end(),
vec.begin(), []1(int x) { return x *

2; 1)

Il =i

std::vector<int> dest(5);
std::copy(vec.begin(), vec.end(),
dest.begin());

// 2UE SA
std::vector<int> even_numbers;
std::copy_if(vec.begin(), vec.end(),
std::back_inserter(even_numbers),

[1(int x) { return x % 2 =
0; B);

/]l 427

std::fill(vec.begin(), vec.end(), 0);
std::iota(vec.begin(), vec.end(),

1); /] 18H &3Ho=2 I

/A
vec.erase(std::remove(vec.begin(),
vec.end(), 3), vec.end());
vec.erase(std::remove_if(vec.begin(),
vec.end(), [1(int x) { return x > 3; }),
vec.end());

A =

SX| LDEE
#include <numeric>
#include <vector>

std::vector<int> vec = {1, 2, 3, 4, 5};

/A

int sum = std::accumulate(vec.begin(),
vec.end(), 0);

int product =
std::accumulate(vec.begin(), vec.end(),
1, std::multiplies<int>(Q));

/WA

std::vector<int> vec2 = {2, 3, 4, 5, 6};
int dot_product =
std::inner_product(vec.begin(),
vec.end(), vec2.begin(), 0);

// ReE

std::vector<int>
partial_sums(vec.size());
std::partial_sum(vec.begin(), vec.end(),
partial_sums.begin());

/21y zato

std::vector<int> differences(vec.size()
- 1);
std::adjacent_difference(vec.begin(),
vec.end(), differences.begin());

11. Hi=22] 22| d=}

ADLE ZEQIE]
#include <memory>

// std::unique_ptr - % AQHA
std::unique_ptr<int> ptr =
std::make_unique<int>(42);
std::unique_ptr<int[]> arr =
std::make_unique<int[]>(10);

// AfH oA
std::unique_ptr<int> ptr2 =
std::move(ptr);

// std::shared_ptr - 28 A8H
std::shared_ptr<int> shared_ptr =
std::make_shared<int>(42);
std::shared_ptr<int> shared_ptr2 =
shared_ptr; // #z I2E 7}
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// std::weak_ptr - st X

std::weak_ptr<int> weak_ptr =

shared_ptr;

if (auto locked = weak_ptr.lock()) {
// weak_ptro| &35 SOt At
std::cout << *locked << std::endl;

I

o22] E2t HAE SR}
#include <memory>
#include <vector>

/]l ALAE LA oA
template<typename T>
class PoolAllocator {
private:
std::vector<T> pool;
std::vector<hool> used;
size_t next_free = 0;

public:
using value_type = T;

PoolAllocator(size_t size)
pool(size), used(size, false) {}

Tx allocate(size_t n) {
if (n == 1) return nullptr;

for (size_t i =0; i <
pool.size(); +i) {
if (lused[i]) {
used[i] = true;
return &pool[il;

}
return nullptr;

I

void deallocate(T* ptr, size_t n) {
if (n = 1) return;

for (size_t i = 0; i <

pool.size(); +1i) {
if (&pool[i] = ptr) {
used[i] = false;
break;
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b

/] A& oA

PoolAllocator<int> allocator(100);
std::vector<int, PoolAllocator<int>>
vec(allocator);

0| = 2|O0]& (Move Semantics)
#include <string>
#include <vector>

class Resource {
private:
std::string data;
intx buffer;
size_t size;

public:
/] ols HMAt
Resource (Resourced8& other) noexcept
. data(std::move(other.data)),
buffer(other.buffer),
size(other.size) {
other.buffer = nullptr;
other.size = 0;

}

// Ol &Y ALz}
Resource& operator=(Resources&
other) noexcept {
if (this == &other) {
delete[] buffer;
data =
std::move(other.data);
buffer = other.buffer;
size = other.size;
other.buffer = nullptr;
other.size = 0;
}
return *this;

}

[l SA B2 (delete2 SAb 932])

Resource(const Resource&) = delete;

Resource& operator=(const Resource&)
= delete;

~Resource() { delete[] buffer; }

}

// std::move AlE
Resource rl;
Resource r2 =
4 5=

std::move(rl); // ol M

Sa|A HE3 43}
/l 712 HEE
template<typename T>
class Container {
private:
T data;
public:
Container(T value) : data(value) {}
void print() { std::cout <<
"Generic: " << data << std::endl; }

}

/| ¢H S48
template<>
class Container<std::
private:
std::string data;
public:
Container(std::
data(value) {}
void print() { std::cout << "String:
" <«< data << std::endl; }
}

string> {

string value)

/| 88 =43
template<typename T>
class Container<T*> {
private:

Tx data;
public:

Container(T* value)

void print() { std::
"Pointer: " << *xdata << std::

}

7HH o4 EIZE]l (Variadic Templates)
#include <iostream>

: data(value) {}
cout <<
endl; }

/MR -HEH
template<typename T>

void print(T&& t) {
std::cout << t << std::endl;

+
template<typename T, typename... Args>
void print(T&& t, Args8&... args) {

std::cout << t << " ";
print(std:: forward<Args>(args)...);

+
// fold EHAl (C+17)
template<typename... Args>
auto sum(Args... args) {
return (args + ...); // fold
expression
b
// ME OA
print(1, 2.5, "hello", 'c');

int result = sum(1, 2, 3, 4, 5);

SFINAE (Substitution Failure Is Not An

Error)
#include <type_traits>

// ®B3 HEfZRINUS 0|83 EFY HA
template<typename T>
typename
std::enable_if<std::
void>::type
process_integer(T value) {

std::cout << "Processing integer: "
<< value << std::endl;

}

is_integral<T>::value,

template<typename T>
typename
std::enable_if<std:
void>::type
process_float(T value) {

std::cout << "Processing float: " <<
value << std::endl;

I

:is_floating_point<T>::

// C+172| if constexpr AtE

template<typename T>

void process(T value) {
if constexpr (std::is_integral_v<T>)

{
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std::cout << "Integer: " <<
value << std::endl;
} else if constexpr
(std::is_floating_point_v<T>) {

std::cout << "Float: " << value
<< std::endl;
} else {

std::cout << "Other type" <<
std::endl;
}
}

13. SAld =22

A= 2

#include <thread>

#include <mutex>

#include <condition_variable>
#include <atomic>

/718 A¥E 44
void worker_function(int id) {

std::cout << "Worker " << id << " is
running" << std::endl;

F

std::thread tl1(worker_function, 1);
std::thread t2([1() { std::cout <<
"Lambda thread" << std::endl; });

t1.j0inQ);
t2.30inQ);

TEIACL S|}
#include <mutex>
#include <shared_mutex>

class ThreadSafeCounter {

private:
mutable std::shared_mutex mutex_;
int value_ = 0;

public:

int get() const {

std::shared_lock<std:: shared_mutex>
Tlock(mutex_);
return value_;

3
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void increment() {

std::unique_lock<std:: shared_mutex>
Tock(mutex_);
+value_;

}
void reset() {

std::unique_lock<std:: shared_mutex>
Tlock(mutex_);
value_ = 0;
}
b

AR A
#include <atomic>

std::atomic<int> counter{0};

/]l SAA AL
counter.fetch_add(1); // A& =7}
counter.store(10); /] HAH A

int value = counter.load(); // €xA# =
| =

// Compare-and-Swap (CAS)
int expected = 10;
if

(counter.compare_exchange_strong(expected,

20)) {

std::cout << "CAS succeeded" <<
std::endl;
F

Future®2t Promise
#include <future>
#include <chrono>

// std::asyncZE 0|&
auto future_result
std::async(std::launch::async, [10) {

ot

HIS7| &

02

std::this_thread::sleep_for(std::chrono:
return 42;

B;

/1 23t 7|

std
 seqsE
{

int result = future_result.get();

// std::promise®} std::future
std::promise<int> promise;
std:: future<int> future =
promise.get_future();

std::thread worker([&promise]l() {

[/ Lo e Hze| ¥
std::vector<std::vector<int>>
matrix (1000, std::vector<int>(1060));
/[l 2N &3] CGHAl 215H4)
for (int i = 0; i < 1000; +1i) {

for (int j = 0; j < 1000; +j) {

matrix[11[j] = i + 3;

b

+

std::this_thread::sleep_for(std::chrono::seconds

promise.set_value(100);

B;

int value = future.get();
worker.join();

14. ¥ %=z} 7|H
Aol x[=3}

/] °lztel &

inline int square(int x) {

return x * X;

F

/] ey
[[likely]] if (condition) {

/1 ol 717t 4¥E Jtsd0| =3

rot

E

}

[[unlikelyl]l if (rare_condition) {
// o] £7|7t 4¥E JtsHo| 4

}

/l 23 A3t 3E

#pragma unroll

for (int 1 = 0; 1 < 4; +1i) {
// 2z A8y

¥
A Tty =Y

#include <vector>

/l E2 o £atd Hze M2
::vector<int> data(16000000);

CsiZe t i = 0; 1 < data.size(); ++i)

datal[i] = i * 2;

F

1 .
iR wxjorz
#include <chrono>
#include <iostream>

class Timer {
private:

std::chrono::high_resolution_clock::time_point
start_time;

public:
Timer()
start_time(std::chrono::high_resolution_clock::now

{r

~Timer() {

auto end_time =
std::chrono::high_resolution_clock::now();

auto duration =
std::chrono::duration_cast<std::chrono::microsecon

end_time - start_time);

std::cout << "Execution time: "

<< duration.count() << " microseconds"

<< std::endl;
b

}

/] AHE Ol A

{

Timer timer;

// £2¥% ICc

std::vector<int> vec(1000000);
std::sort(vec.begin(), vec.end());
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