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LLinapranka no nepeBoay KOHCTpyKuuun Python Ha C++
Ans GbICTPOro BXoAa B Kypc nporpammupoBaHus Ha C++
Kak nonb3oBaTbcA. JleBas KonoHKa nokasbiBaeT NPMBbIYHYK KOHCTPyKUMo Python, npaBasi - 6rnm3knii BapmaHT Ha

C++. 370 He aBTOMaTU4eCKku nepesod nporpammbl: C++ TpebyeT ABHO AyMaTb O TUMNax, BPEMEHM XN3HU OObEKTOB,
BNageHuM NamsaTblo, 3aronoBOYHbIX pannax u CToMMoCTy onepauuin. Mpumepbl OPUEHTUPOBAHBLI HA COBPEMEHHbIN

C++23; mecta C++20, C++23 n C++26 oTaefnbHO NOMEYEHbI.
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1. MpocTenwan nporpamma

OceHHuIn cemecTp: CTPYKTypa dhanna, Touka BXxoaa, BblBO4,

Python

C++

print("Hello, World!")

#include <print>

int main() {
std::println("Hello, World!");
}

# B Python koA MoxHO nucaTb cpasy B ¢aiine.
# OyHKuMAa main He oba3aTenbHa.

#include <iostream>

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

}

import math
print(math.sqrt(9))

#include <cmath>
#include <print>

int main() {
std::println("{}", std::sqrt(9.9));
}

import sys
print(sys.argv)

#include <print>

int main(int argc, char* argv[]) {
for (int i = @; 1 < argc; ++i) {
std::println("{}", argv[i]);
}

2. KommeHTapum n umeHa

OcCeHHUI ceMecTp: KOMMEHTapuK, CTUNb UMEHOBaHWS, obnactu BUANMOCTMU

Python

C++

# OAHOCTPOYHLIN KOMMEHTapui

// OBHOCTPOYHbIA KOMMEHTapuit

YacTo ucnonbsyetca kak docstring,
HO 3TO CTPOKOBbIA NIMTepan, a He KOMMeHTapuid.

/*

MHOrOCTPOYHbIA KOMMEHTapuit.

KoMnunATop NOAHOCTBI UrHOpUpyeT 3TOT TeKCT.
*/

def distance(x, y):
nn"BepHyTb paccTofAHue.
return (X*x + y*y) ** 0.5

/// BepHyTb paccTosiHue.

double distance(double x, double y) {
return std::sqrt(x * x +y * y);

}

snake_case = 10
CONSTANT_NAME = 42

int snake_case = 10;

constexpr int constant_name = 42;

// B C++ KOHCTAHTHOCTb Jlyudlle BblpaxaTb TUMOM,
// a He TONbKO corjawennem 06 WUMeHM.

x =1

if x > e:
y =2

print(y)

int x = 1;
if (x > 0) {
int y = 2;

// y BHe 610Ka He cywecTByeT.

3. Tunbl AaHHbLIX N 0O BLABRNEHUA

OceHHUI ceMecTp: cTaTudeckas Tunusaums, auto, const, nutepansi

Python C++

x = 10 int x = 10;

y = 3.14 double y = 3.14;

name = "Ada" std::string name = "Ada";

ok = True bool ok = true;

X = 10 # TUN XpaHWTCA Yy obbekTa int x = 10; // TN nepemeHHO PukcuposaH
X = "ten" # MOXHO 3aMeHUTb Tun // x = "ten"; // owubka KoOMNUAALMMK

x = 10 auto x = 10; // int

y = 3.14 auto y = 3.14; // double

// auto BbLIBOAWUT TWN Ha 3Tane KOMMUNALMUM.

PI = 3.14159 # TOnNbKO cornaweHue

constexpr double pi = 3.14159;
const int max_count = 100;

big = 1_000_000

int big = 1'000'000;

b = @ble1010 int b = @bl01010;

h = oxff int h = Oxff;

x = None int* p = nullptr; // HeT appeca
std::optional<int> x = std::nullopt; // HeT 3HayeHua
// Bnsa oyHKumit 6e3 pesynbTaTa: void.

a, b=1,2 int a = 1;

int b = 2;

// wan
auto [x, y] = std::pair{l, 2};

4. ApucpmeTuKa U cpaBHEHUSA

OceHHWI cemecTp: onepauun, geneHune, ocTaTok, npeobpasoBaHus
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Python C++
X +y X +y
X -y X -y
X *y X *y
x/y x/y
// Ecnm x vy uenble, / B C++ gaeT uUenyw 4acTb.
7/ 2# 3.5 7.0/ 2// 3.5
7//2#3 7/72//3
-7 // 2 # -4 -7/ 2// -3
// B C++ uenoe feneHue ycekaeTcCs K HyJ.
X%y X %Yy
// Lna oTpuuaTenbHbIX Yucen 3HaK pesynbTaTa
// B Python u C++ MOXeT oT/MYaTbCA.
X ¥* 2 X * x
x ** 9.5 std: :pow(x, ©.5)
std::sqrt(x)
X ==Y X ==Yy
x =y X l=y
X <y X<y
a<=x<=b 2 <=Xx8&& x<=0b

abs(a - b) < 1e-9

std::abs(a - b) < 1le-9
// Bna double He cpaBHMBaeM "Mo4yTu paBHble"
// 4ucna yepes ==.

int(3.9) # 3
float("2.5") # 2.5
str(42) # "42"

static_cast<int>(3.9) // 3
std::stod("2.5") // double
std::to_string(42) // string

5. Nlornyeckne 1 Nno6MUTOBLIE ONEepaLun

OceHHuin cemecTp: bool, short circuit, GuToBblE Macku

Python C++
X and y X && y
x ory x|y
not x 1x

# Y and/or ecTb neHuBOe BbIMUC/EHME.
if i < len(a) and a[i] > o:

if (i < a.size() && a[i] > @) {
// a[i] He BbluMcnAeTcs, ecnaum i BHe pasmepa.

. }
X &y X &y
x|y x|y
XNy X "Ny
~X ~X
X << n X << n
X >>n X >>n

// Jlydwe ucnosnb3oBaTb unsigned-Tunbl.

mask = 1 << k
if value & mask:

unsigned mask = 1u << k;
if (value & mask) {
// k-# 6uT ycTaHoOBNeH.

}
value |= 1 << k # ycTaHOBUTb 6UT value |= 1lu << k;
value &= ~(1 << k) # c6bpocutb 6uT value &= ~(1lu << k);

value "= 1 << k # nepeknwyntb 6uT

value "= 1u << k;

6. NMpucBanBaHue U 0OOMeH 3Ha4YeHUM

OCeHHUI CEMECTP: U3MEHEHWE COCTOSIHISI NEPEMEHHbIX

Python C++

a =10 int a = 10;

a += 2 a += 2;

a-=2 a -= 2;

a *= 2 a *= 2;

a /=2 a /= 2;

a//=2 // Ans uenbix a /= 2 TOXe LENOYUCNEHHO.

a %= 2 a %= 2;

a, b=>b, a std::swap(a, b);

i+=1 ++i; // yBenmuuTb Ha 1

i-=1 --i; // ymeHbunTb Ha 1
i += 1; // Toxe MOXHO

X=y =20 int x = 0;

inty = 0;
// MoxHO: X =y = @; ecnn obe nepemMeHHble yxe ecTb.

7. BBoa c KOHconu

OceHHuin cemecTp: input, split, getline, stringstream

Python C++
n = int(input()) int n;
x = float(input()) double x;

std::cin >> n;
std::cin >> x;

name = input()

std::string name;
std::getline(std::cin, name);




Lnapranka Python — C++

Python

C++

a, b = map(int, input().split())

int a, b;
std::cin >> a >> b;

nums = list(map(int, input().split()))

std::string line;
std::getline(std::cin, line);

std::istringstream in(line);

std::vector<int> nums;

for (int x; in >> x; ) {
nums . push_back(x) ;

}
n = int(input()) int n;
a = [int(input()) for _ in range(n)] std::cin >> n;

std::vector<int> a(n);
for (int& x : a) {
std::cin >> x;

1
8. BbiBoa u chopmaTupoBaHue
OceHHuin cemecTp: print, cout, std::format, std::print
Python C++
print(x) std::cout << x << '\n';
print(a, b, c) std::cout << a << ' ' < b« ' "<k "\n';
print(a, b, c, sep="") std::cout << a

print(x, end=" ")

<< b << c << "\n';
std::cout << x << " ';

name = "Ada"
print(f"Hello, {name}!")

std::string name = "Ada";
std::println("Hello, {}!", name); // C++23

// wan
std::cout << std::format("Hello, {}!\n", name);

print(f"{x:.2f}")
print(f"{n:05d}")

std::println("{:.2f}", x);
std::println("{:05}", n);

print(*a)
print(*a, sep=", ")

for (std::size_t i = @; i < a.size(); ++i) {
if (i != @) std::cout << ' ';
std::cout << a[i];

std::cout << '\n';

9. YcnoBHbIM onepaTtop

OceHnnin cemecTp: if, elif, else, Griokn co ckobkamm

Python C++

if x < @: if (x < 0) {
print("negative") std::println("negative");

}

if x < @: if (x < 0) {
print("negative") std::println("negative");

elif x > o: } else if (x > @) {
print("positive") std::println("positive");

else: } else {

print("zero"

std::println("zero");

}

result = "even" if n % 2 == 0 else "odd"

std::string result = (n % 2 == @) ? "even" : "odd";

if 1 <= day <= 5:
print("workday")

if (1 <= day && day <= 5) {
std::println("workday");

}
if x: if (X 1= 0) {
print("truthy") std::println("non-zero");
¥

// B C++ Nyvwe nucaTb YyCJ/IOBUE SIBHO.

10. Bbi6op BapuaHTa

OceHHuin cemecTp: match/case, switch, uenouyka if

Python C++
match command: if (command == "start") {
case "start": run();
run() } else if (command == "stop") {
case "stop": stop();
stop() } else {
case std::println("unknown");

print("unknown")

}
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Python C++
match day: switch (day) {
case 1: case 1:
print("Mon") std::println("Mon");
case 2: break;
print("Tue") case 2:
case _ std::println("Tue");
print("?") break;
default:
std::println("?");
}
match value: switch (value) {
case 1 | 2 | 3: case 1:
print("small") case 2:
case 3:
std::println("small");
break;
}

if x in {1, 3, 5}:
print("odd digit")

if (x ==1 ]| x==3 || x ==5) {
std::println("odd digit");

}
11. Uuknbl for un while
OceHHuin cemecTp: range, 06xoa KOHTENHepPOB, break, continue
Python C++
for i in range(n): for (int i = 0; 1 < n; ++i) {
print(i) std::println("{}", 1);
}
for i in range(1, n + 1): for (int i = 1; i <= n; ++i) {
/] ...
}

for i in range(n - 1, -1, -1):

for (int i =n - 1; 1 >=0; --1) {
// OCTOpPOXHO: 1 fonkeH 6biTb 3HAKOBbLIM

}
for x in a: for (int x : a) {
print(x) std::println("{}", x);
}
for (int& x : a) {
X *= 2; // W3MEHUTb 3/IeMeHTbl
}

for i, x in enumerate(a):
print(i, x)

for (std::size_t i = @; i < a.size(); ++i) {
std::println("{} {}", i, a[il]);
}

for x, y in zip(a, b):
print(x + y)

std::size_t n = std::min(a.size(), b.size());
for (std::size_t i = 0; i < n; ++i) {
std::println("{}", a[i] + b[i]);

// std::views::zip ecTb B C++23, HO noanepxka
// _KOMNWUAATOpaMU MOXEeT OT/MYaTbCS.

while x > 0:
x -=1

while (x > @) {
-ox;
}

while True:
line = input()
if line == "stop":
break
if line ==
continue

while (true) {
std::string line;
std::getline(std::cin, line);
if (line == "stop") break;
if (line.empty()) continue;

12. PyHKUUMN

OceHHUI ceMecTp: napaMeTpbl, BO3BpaLlaeMoe 3HadYeHue, neperpyska

Python

C++

def square(x):
return x * x

int square(int x) {
return x * x;
}

double square(double x) {
return x * x;

}
def greet(name="student"): void greet(std::string_view name = "student") {
print(f"Hello, {name}") std::println("Hello, {}", name);
}

def divmod2(a, b):
return a // b, a % b

q, r = divmod2(7, 3)

std::pair<int, int> divmod2(int a, int b) {
return {a / b, a % b};
}

auto [qg, r] = divmod2(7, 3);

def add_one(a):
a.append(1)

void add_one(std::vector<int>& a) {
a.push_back(1);
¥

// & O3HavaeT nepepady Nno cchliike.
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Python

C++

def norm(x: float, y: float) -> float:
return (x*x + y*y) ** 0.5

double norm(double x, double y) {
return std::hypot(x, y);
}

f = lambda x: X * x

auto f = [](int x) {
return x * x;

1

def fact(n):
if n <= 1:
return 1
return n * fact(n - 1)

long long fact(int n) {
if (n <= 1) return 1;
return n * fact(n - 1);

}

13. MHorodannoBas nporpamma

OCeHHWIN ceMecTp: MMMOPT, 3arofIoBOYHbIE ansbl, eAUHNULbI TPaHCASALUN

Python

C++

# math_utils.py
def square(x):
return x * x

// math_utils.h
int square(int x);

// math_utils.cpp

# main.py #include "math_utils.h"
from math_utils import square int square(int x) { return x * x; }
print(square(5))
// main.cpp
#include "math_utils.h"
int main() { std::println("{}", square(5)); }
if __name__ == "__main__": int main() {
main() run_program();

// B C++ Toyka BXxofa Bcerga main.

import math

#include <cmath>
// #include BcTaBnseT 06bABNEHWA M3 3aro/ioBKa.

from package import name

import my_module; // C++20 modules, ecnu HacTpoeHbl
// B y4ebHbIX mpoekTax Yawe ucnonb3ywT #include.

14. CTPYKTYpbl, KOPTEXMU, NepevyncneHus

OceHHWI ceMecTp: rpynnMpoBKa AaHHbIX U UMEHOBaHHbIE BapuUaHTbl

Python

C++

point = (10, 20)
X, y = point

std::pair<int, int> point{1e, 20};
auto [x, y] = point;

item = ("Ada", 95, True)
name, score, ok = item

std::tuple<std::string, int, bool> item{"Ada", 95, true};
auto [name, score, ok] = item;

from dataclasses import dataclass

@dataclass

class Student:
name: str
score: int

struct Student {
std::string name;
int score;

1

s = Student("Ada", 95)
print(s.name)

Student s{"Ada", 95};
std::println("{}", s.name);

from enum import Enum

enum class Color {

Red = 1,
class Color(Enum): Green = 2
Red = 1 };
Green = 2
if color == Color.Red: if (color == Color::Red) {
print("red") std::println("red");
}
15. CnyyanHble yncna
OceHHuin cemecTp: random, reHepaTop 1 pacnpeneneHue
Python C++

import random
X = random.randint(1, 6)

std: :random_device rd;

std::mt19937 gen(rd());
std::uniform_int_distribution<int> dist(1, 6);
int x = dist(gen);

random.seed(42)
X = random.randint(1, 6)

std::mt19937 gen(42);
std: :uniform_int_distribution<int> dist(1, 6);
int x = dist(gen);

x
1

= random.random() # [0.0, 1.0)
y = random.uniform(a, b)

std::uniform_real_distribution<double> d01(0.0, 1.0);
std: :uniform_real_distribution<double> dab(a, b);
double x = d@i(gen);

double y = dab(gen);

x = random.choice(a)

std::uniform_int_distribution<std::size_t> dist(@, a.size() -
1);
auto x = a[dist(gen)];

random.shuffle(a)

std: :shuffle(a.begin(), a.end(), gen);
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Python

C++

import random
x = random.gauss(5, 2)

std::normal_distribution<double> norm(5.0, 2.0);
double x = norm(gen);
// BTOpoili napameTp - cTaHAapTHOE OTKJIOHEHMe.

# npocToil y4ebHblii BapuaHT reHepaTopa

std: :default_random_engine gen(rd());
// BonycTumo AnAa o630pa, HO KOHKPETHbIN anroputm
// _cTaHAapToM He duKcupyeTcs.

16. MaccuBbl, cCbISIKM, YKa3aTtenu

OceHHMI cemecTp: namsaTb, MHAEKCHI, Nepeaadya MacCuBOB

Python C++
a=[1, 2, 3] std::vector<int> a{1, 2, 3};
print(af[@]) std::println("{}", a[@]);
a = [e] * 10 std::vector<int> a(1le, 0);

std::array<int, 10> b{}, // pa3mep u3BeCTeH Npu KOMMUASLUU

matrix = [[@] * m for _ in range(n)]

std::vector<std: :vector<int>> matrix(n, std::vector<int>(m, 0));

// WHorpa nydwe nNAOCKUA Maccus:
std::vector<int> flat(n * m);
auto at = [&](int i, int j) -> int& { return flat[i * m + j]; };

len(a)
a[i]

a.size()
a[i] // 6e3 npoBepku
a.at(i) // c npoBepKoi MU MCKINYEHUEM

def change(a):
a[e] = 10

void change(std::vector<int>& a) {
a[e] = 10;

# AHanora ykasaTeneit B ob6bi4HOM Python-kope HeT.

int x = 10;
int* p = &x; // appec x
std::println("{}", *p); // 3HayeHnue no aapecy

X = None
if x is None:

int* p = nullptr;
if (p == nullptr) {
// yKkasaTenb HUKyAa He ykasbiBaeT

}

# Hu3KoypoBHeBOe BblAesieHne MamMATU CKPbITO.

int* p = new int{42};
delete p;

// B npuknagHom C++ 4Yawe:
auto g = std::make unique<int>(42);

# MNepepaTb "BMA" Ha YacTb AAHHBIX.

void print_all(std::span<const int> a) {
for (int x : a) std::println("{}", x);
}

// std::span He BnajeeT namATbHk.
// std::span::at() - C++26.

17. CTtpoku

OceHHu cemecTp: str, std::string, string_view, C-cTpoku

Python C++
s = "hello" std::string s = "hello";
len(s) s.size();
s[e] s[e];
s+t s+t
s *3
std::string result;
for (int i = 9; i < 3; ++i) result += s;
s[1:4] s.substr(1, 3)
s[:3] s.substr(o, 3)
s[3:] s.substr(3)
s.find("ab") s.find("ab") // nosuuma wnm npos
s.startswith("ab") s.starts_with("ab") // C++20
s.endswith("ab") s.ends_with("ab") // C++20
s.strip() // B cTaHpapTHOI 6ubnuoteke C++ HeET OAHON PyHKUMU
s.lower() // strip/lower/upper AnAa BCel CTPOKH.
s.upper() // Wcnonb3ywT anropuTMbl, ranges WAu BHeWHWe 6UBINOTEKU.

parts = s.split()

std::istringstream in(s);

std::vector<std::string> parts;

for (std::string word; in >> word; ) {
parts.push_back(word);

}

, ".join(words)

std::string result;

for (std::size_t i = @; i < words.size(); ++i) {
if (i) result += ", ";
result += words[i];

}
# bytes / bytearray char cstr[] = "abc"; // C-cTpoka c '\o'
b = b"abc" std::string s = "abc"; // cTpoka C++

std::string view sv = s; // HeBnagewwuin BuA

18. BeKTopbl, UTepaTopbl, anropuTMbi

OceHHuin cemecTp: list kak anHammyeckun maccus, STL algorithms
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Python C++

a =[] std::vector<int> a;
a.append(10) a.push_back(10);

a.pop() a.pop_back();

a.insert(i, x) a.insert(a.begin() + i, x);
del a[i] a.erase(a.begin() + i);
a.sort() std::sort(a.begin(), a.end());

b = sorted(a)

auto b = a;
std: :sort(b.begin(), b.end());

a.sort(reverse=True)

std::sort(a.begin(), a.end(), std::greater<>{});

min(a), max(a), sum(a)

*std::min_element(a.begin(), a.end());
*std::max_element(a.begin(), a.end());
std::accumulate(a.begin(), a.end(), 9);

x in a

std::ranges::find(a, x) != a.end()
// wnn std::find(a.begin(), a.end(), x) != a.end()

any(x > @ for x in a)
all(x > @ for x in a)

std::ranges::any_of(a, [](int x) { return x > 0; });
std::ranges::all of(a, []@int x) { return x > 0; });

b = [x * x for x in a]
c = [x for x in a if x > 0]

std::vector<int> b;
std::ranges::transform(a, std::back_inserter(b),
[1(int x) { return x * x; });

std::vector<int> c;
std::ranges::copy_if(a, std::back_inserter(c),
[1(int x) { return x > 0; });

i = bisect_left(a, x)

auto it = std::lower_bound(a.begin(), a.end(), x);
auto i = std::distance(a.begin(), it);

19. Ucknwo4vyeHUsa v OLLMOKU

OceHHun cemecTp: try, except, assert, optional, expected

Python C++
try: try {
x = int(s) int x = std::stoi(s);

except ValueError:
print("bad number")

} catch (const std::invalid_argument&) {
std::println("bad number");

}
try: {
() Resource r; // RAII: pecTpykTop ocBoboauT pecypc
finally: f();
close_resource() }

raise RuntimeError("bad state")

throw std::runtime_error("bad state");

assert x >= 0

assert(x >= 0);

def find(a, x):
return i or None

std::optional<std::size_t> find_index(
const std::vector<int>& a, int x
)s

def parse(s):
return value_or_error

std::expected<int, std::string> parse(std::string view s);
// std::expected - C++23.

20. ®annbl U NpuBeAeHUe TUNOB

OceHHuit cemecTp: text/binary files, paths, casts

Python

C++

with open("data.txt", encoding="utf-8") as f:
text = f.read()

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

std::string text(
std::istreambuf_iterator<char>(file),
std::istreambuf_iterator<char>()

)5

with open("out.txt", "w", encoding="utf-8") as f:
f.write("hello\n")

std::ofstream file("out.txt");
file << "hello\n";

with open("data.txt") as f:
for line in f:
print(line.rstrip())

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

for (std::string line; std::getline(file, line); ) {
std::println("{}", line);

}

with open("log.txt", "a") as f:
f.write("new line\n")

std::ofstream file("log.txt", std::ios::app);
file << "new line\n";

with open("data.bin", "rb") as f:
data = f.read()

std::ifstream file("data.bin", std::ios::binary);

std: :vector<char> data(
std::istreambuf_iterator<char>(file),
std::istreambuf_iterator<char>()

)5

from pathlib import Path
p = Path("data") / "input.txt"

std::filesystem::path p =
std::filesystem::path("data") / "input.txt";

int(x) static_cast<int>(x)
float(x) static_cast<double>(x)
str(x) std::to_string(x)

# bytes obbekTa kak Habop 6aiiToB

// reinterpret_cast HyxeH pesko M onaceH:
auto* bytes = reinterpret cast<const std::byte*>(&obj);
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21. CobGcTBEHHbIE CTPYKTYPbI AAHHbIX

OceHHWIN ceMecTp: CMUCOK, CTEK, oYepeb, AepeBo

Python

C++

stack = []
stack.append(x)
x = stack.pop()

std::stack<int> stack;
stack.push(x);

int x = stack.top();
stack.pop();

from collections import deque

std::queue<int> q;

q = deque() q.push(x);
q.append(x) int x = q.front();
x = q.popleft() q.pop();

d = deque() std: :deque<int> d;
d.appendleft(x) d.push_front(x);
d.append(y) d.push_back(y);
d.popleft() d.pop_front();
d.pop() d.pop_back();

heapq.heappush(h, x)
x = heapq.heappop(h)

std::priority_queue<int> h;
h.push(x);

int x = h.top();

h.pop();

// Mo _ymonyaHuw max-heap.

# CBA3HbIA CNUCOK OBLIMHO He MNUWYT BPYYHYH.

struct Node {
int value;
Node* next = nullptr;

1

# [lepeBO KaK BJIOXEHHble OOBLEKTHI.

struct Node {
int value;
std: :unique_ptr<Node> left;
std::unique_ptr<Node> right;

1

# 06x04 B WHMPUHY

std: :queue<Node*> q;

q.push(root);

while (!q.empty()) {
Node* v = q.front();
q.pop();
// obpaboTaTb Vv

}
22. Knaccbl U 00BbeKTbl
BeceHHUIN cemecTp: MHKaNCynsLmns, KOHCTPYKTOPbI, METOAbI

Python C++

class Point:
def __init_ (self, x, y):

class Point {
public:

self.x = x Point(double x, double y) : x_(x), y_(y) {}
self.y =y
private:
double x_;
double y_;
35

p = Point(1, 2)

Point p{1, 2};
auto g = std::make unique<Point>(1, 2);

class Counter:
def inc(self):
self.value += 1

class Counter {
public:
void inc() { ++value_; }

private:
int value_ = ©;

1

@property
def value(self):
return self. value

int value() const {
return value_;
}

def _ str_ (self):
return f"({self.x}, {self.y})"

friend std::ostream& operator<<(std::ostream& out,
const Point& p) {
return out << "(' << p.x_ << ", "< py_<< ')

¥

return self.x

def __eq_ (self, other):

== other.x and self.y ==

other.y

bool operator==(const Point& other) const = default;

# Cbopuwmuk mycopa

ocBoboxaaeT 06beKT Mo3xe.

~Point() = default;
// BecTpyKTOp Bbi3bIBAaeTCS AETEPMUHUPOBAHHO:
// npu Bbixofe obbekTa U3 061acTU BUAUMOCTHU.

23. HacnepoBaHue u nonumopcunsm

BeceHHun cemecTp: base class, virtual, override
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Python

C++

class Animal:
def speak(self):
raise NotImplementedError

class Dog(Animal):
def speak(self):
return "woof"

class Animal {

public:
virtual std::string speak() const = @;
virtual ~Animal() = default;

s

class Dog : public Animal {
public:
std::string speak() const override {
return "woof";
}

1

animals = [Dog(), Cat()]
for a in animals:
print(a.speak())

std::vector<std: :unique_ptr<Animal>> animals;
animals.push_back(std: :make_unique<Dog>());

for (const auto& a : animals) {
std::println("{}", a->speak());
}

isinstance(obj, Dog)

if (auto* dog = dynamic_cast<Dog*>(obj)) {
// obj peiicTBUTEnbHO ykasbiBaeT Ha Dog

super().__init_ ()

Derived() : Base() {
// Teno KoHcTpykTopa Derived

}
24. LLIabnoHbIl, KOHUEeNnTbl, NAMOAbI
BeceHHuIn cemecTp: 0606LLEHHOE NporpaMMMpoBaHme

Python C++

def max2(a, b):
return a if a > b else b

template <class T>
T max2(T a, T b) {

return (a > b) ? a : b;
}

def print_all(*args):
print(*args)

template <class... Args>

void print_all(const Args&... args) {
(std::print("{} ", args), ...);
std: :println("");

}

def add(a: int, b: int) -> int:
return a + b

template <class T>

requires std::integral<T>
T add(T a, T b) {

return a + b;
}

key=lambda x: x.score

[I(const Student& x) {
return x.score;

}

threshold = 10
f = lambda x: x > threshold

int threshold = 10;
auto f = [threshold](int x) {
return x > threshold;

1

from typing import Protocol

template <class T>
concept Printable = requires(T x) {
std::cout << x;

s
25. KoHTenHepbl STL
BeceHHMﬂceMECTpZBH60pKOHTeﬁHepaIK)OHepauMM
Python C++
list[int] std::vector<int> // AnHamuyveckuit maccus
std::array<int, 10> // ¢uKCMpOBaHHbIN pa3mep
std: :deque<int> // 6bicTpble 06a KoHUa
std::list<int> // ABYCBSA3HbIA CNMCOK
set() std::set<int> s; // ynopago4yeHo
x in s std: :unordered_set<int> us; // xew-Tabnuua
s.add(x) s.contains(x); // C++20
s.insert(x);
d = {} std: :map<Key, Value> d;

d[key] = value
value = d[key]

d[key] = value;
auto value = d.at(key);

std: :unordered _map<Key, Value> fast;

for key, value in d.items():
print(key, value)

for (const auto& [key, value] : d) {
std::println("{} {}", key, value);
}

from collections import Counter
cnt = Counter(a)

std::unordered_map<int, int> cnt;
for (int x : a) {
++cnt[x];

from collections import defaultdict
g = defaultdict(list)
g[u].append(v)

std::unordered_map<int, std::vector<int>> g;
gl[u].push_back(v);
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Python

C++

a[begin:end]

std::span<int> view(a.data() + begin, end - begin);
// HeBnapgewuwuit ananasoH.

26. Ranges 1 (hyHKUMOHaNbHbIA CTUSb

BeceHHui cemecTp: filter, map, views, pipelines

Python

C++

squares = map(lambda x: x*x, a)

auto squares = a | std::views::transform(
[1(int x) { return x * x; }

3

positives = filter(lambda x: x > @, a)

auto positives = a | std::views::filter(
[1(int x) { return x > 0; }

)s
for x in reversed(a): for (int x : a | std::views::reverse) {
/] ...
}
for i in range(1, n): for (int i : std::views::iota(1, n)) {
/] ...
}

sum(x*x for x in a if x > @)

auto values = a
| std::views::filter([](int x) { return x > @; })
| std::views::transform([](int x) { return x * x; });

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

27. RAIl n ymHble yKka3aTenu

BeceHHuI cemecTp: BnageHne pecypcom BMeCTO pyyHoro delete

Python

C++

obj = SomeClass()

SomeClass obj; // aBToMaTuyeckoe BpeMA XU3HU

obj = SomeClass()
# CCbIKa Ha O6beKT XpaHWTCA B MepeMeHHoi

auto obj = std::make_unique<SomeClass>();
// eAVHCTBEHHbI Bnajeney obbekTa

a=>b

a = b; // xonupoBaHue, ecnu TUM KOMUpyeMblit
auto p = std::move(q); // nepefayva BnageHus

# O6bEeKT HyXeH M3 HeCKOJbKUX MecT.

auto p = std::make_shared<Node>();
std: :weak_ptr<Node> parent; // cnabaa ccbinka 6e3 BnajeHus

with open(path) as f:
use(f)

std::ifstream f(path);
use(f);
} // dain 3akpbiBaeTCcA aBTOMaTUYECKU

28. Moaynu, npocTpaHCTBa UMEH, TeCTbI

BeceHHUIN cemecTp 1 MHCTPYMEHTbI Kypca

Python

C++

import package.module

#include "module.h" // knaccuyeckui nyTb
import module; // C++20 modules, ecnu HacTpoeHsl

# package/name.py

namespace course {
int f(int x);
}

assert f(2) == 4

assert(f(2) == 4);

def test_square():
assert square(3) ==

TEST_CASE("square") {
CHECK(square(3) == 9);

// Npumep B cTtune doctest/Catch2.

python main.py

g++ -std=c++23 main.cpp -o main
./main

pip install package

// B C++ 3aBMCUMOCTM OB6LIYHO NOAK/INYAWT Yepes
// cuctemy cbopku: CMake, vcpkg, Conan u T.nm.

UcTouHukn ans CBepPKun

» Python documentation: Tutorial and Library Reference, https://docs.python.org/3/

» cppreference: C++ language and standard library reference, https://en.cppreference.com/w/cpp

» C++ Core Guidelines, https://isocpp.github.io/CppCoreGuidelines/CppCoreGuidelines

» Bjarne Stroustrup, Programming: Principles and Practice Using C++, 3rd edition, 2024.

 Bjarne Stroustrup, A Tour of C++, 3rd edition, 2022.
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