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BBOA U BEIBOA,

BBOA 1 BBIBOA,

o CTaHAApPTHBIM IOTOK BBOAA: cin

o CraHAapTHBIN TTOTOK BBIBOAA: cout

@ int n; double x; string s; cin >> n >> x >> s;
@ [Ioka ecTs uncaa: int x; while (cin >> x) {...}

@ cout << n << endl;

@ cout << x << endl;

B 3apauax yacTo I1pocsT, HalnpuMmep, 9 TOYHbIX 3HAKOB IIOCAE
TOYKHU, MAM OTHOCUTEALHYIO MOTPENIHOCTL He Goaee 1077,
IMTonipoOyeM:

@ double y = 123456789; cout << y << endl;

@ Otsert: 1.23457e+008 — uTo!?

o DopMaTHpOBaHUE TIepeA BHIBOAOM:

cout << setprecision (10) << fixed;
@ Otget: 123456789.0000000000
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YCcKOpeHue BBOAA

YTO 3aMeAAsIeT BBOA!
o Cumuxponuzanmsg C-BBopa (scanf) u C++-BBopa {cin)
o OuncTtka Oycepa MeRAY BBIBOAOM (cout) M BBOAOM (cin)
@ MHOro pasHbIX POPMATOB 3alUCH

Kak yckopurs:
@ ios::sync _with stdio (false);
@ Telephb HEABb3S BBOAUTH ITOTlepeMeHHO 4yepe3 scanf u cin, a
TaK’Ke BBIBOAWTH IOIlepeMeHHO 4depe3 printf m cout

@ cin.tie (nullptr);

@ a B MHTEPAKTUBHLIX 33Aa4aX CUHXPOHM3aNus, Hao0opoT,
yAOOHA

o Ecam HYy>XHO ellé ObICTpee — PYYHON BBOA,

@ YacTO MBI 3HAEM KOHKPETHBIM hOpMaT BBOAQ, ¥ MOJKEM He
pasbupars CAydau
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KonTeliHepsbl
Kaxk opranmnszoBaTh XpaHeHUe AQHHBLIX? 3aBUCUT OT TOTO, KaKue
oreparuy Mbl XOTUM C HUMU 3PPEKTUBHO BHITOAHSITD.

@ [Toay4aThb 3A€MEHT II0 MHAEKCY: vector

(] AO6aBAHTb SAEMEHTDBl, YAQASATE UX U IIPpOBePATh HaAudue: set

@ MeHSATb Cpa3y BCe 3AeMEeHThbI B 3aAdHHOM AHAlla30He
MHAECKCOB! ...A€PeBO OTpeBKOB?

ITocMoTpuM Ha OCHOBHBIE TUIIbI KOHTEMHEPOB B CTaHAAPTHOM
oubanoreke C++ 1 TpuMepbl UX UCTTOAB30BaHMI.
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CTpykTypa pair

Hapa n3 ABYX 3HAYEHUM AIOOBIX THUIIOB!

#include <utility> (wAm #include <algorithm>)
@ using namespace std; (MAm std::pair)
@ pair <int, double> p;
@ p.first = 123;

@ p.second = 456.789;

@ pair <int, double> gq = {1, 2.5};

e if (p < q) {...}

@ IIpMMep — TOYKa Ha IIAOCKOCTH: palr <int, int> point;
Boaee caoKHBIE THIIBL:

@ pair <pair <int, int>, string> data;

0 if (p.first.first > p.first.second) {...}

@ uAu; struct Data {int u, v; string id; ...}:;
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KonTeiHeph

KonTernep vector

PacimupsseMbIf MacCUB M3 3HAYEHUN OAMHAKOBOTO TUIIA:
@ #include <vector>
vector <int> v;
v.push_back (1);

vector <int> w = {1, 2, 3}:
if (u < w) {...}
if (v[0] > w[1l]) {...}

Pacmiupsiercs 3a AMHEHOe BpeMs:

°
°
@ vector <int> u (10, 0);
°
°

@ for (int i = 0; i < n; i++) {v.push_back (i);}
@ 1+2+3+...+n=0(n?
@ 3aBopauM B 2 (uAu 1.5) paza GoAbIlle TTaMITH, KOTAa KOHUUAACH

@ 1+24+4+8+16+...(p0 mepBoro > n) = O(n)
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Crpoka string

CTpoka:

@ #include <string>

@ string str = "";

@ str += 'a'; — poGaBAeHUME CHMBOAA B KOHEIT

@ string add (3, 'v'});

@ str = str + add; — KOHKaTeHaIlusd

@ str += add; —nouemy Tak ObvIcTpee?

@ if (str == "abec") {...}

@ if (str < add) {...} — aekcukorpacpuueckoe cpaBHeHUE
@ str = str.substr (start, length); — noacrpoka
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KoHnTerHep set

MHO0XecTBO 00BHEKTOR:
@ #include <set>
set <int> s;
s.insert (1);
s.insert (2); s.insert (2); — IDOAYYHTCS OAHA ABOMKA

NAn: multiset <int> ms;

°
°
°
°
@ ITouck: if (s.find (x) != s.end ())
o Tlouck, kopoue: if (s.count (x))

@ ITouck, poapmie: if (ms.count (x))

@ s.erase (1);

@ YAAAUTBH OAHY ABOMKY: ms.erase (ms.find (2));

BHayTpu — cbaraHCMpoBaHHOE ABOMUHOE AepeBO TomcKa (red-black
tree), Bce omepaliuu IIPOUCXOASAT 3a AOrapudM OT pa3Mepa.
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KonTelinep map

OToOpaskeHme (KAIOU — 3HaueHUe):

@ #include <map>

@ map <string, int> m;

e m["one"] = 1;

o m["two"] = 2;

@ ITouck —kak B set: if (m.find ("five") != m.end ())
@ multimap <string, int> mm;

BuyTpu — set u3 KAIOUEH C AOIIOAHUTEABHBIM IIOAEM AAS
3HavYeHMs.
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[Mpumep

[ Ipumep

1

2

3  #include <iostream>

4 #include <utility>

5 #include <vector>

6

7

8 int main () {

9

10

11 int n;

12 std::cin >> n;

13 std: :vector <std::pair <int, int> > points (n):
14 for (auto & p : points)

15 std::cin >> p.first >> p.second;

16 std: :pair <double, double> center = {0, 0};
17 for (auto & p : points) {

18 center.first += p.first;

19 center.second += p.second;

20 }

21

22 std::cout << center.first / n << " " <<

23 center.second / n << std::endl;
24 return 0;

25 }
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[Mpumep

[ Ipumep

1

2

3  #include <iostream>

4 #include <utility>

5 #include <vector>

6 using namespace std;

7

8 int main () {

9

10

11 int n;

12 cin >> n;

13 vector <pair <int, int> > points (n):
14 for (auto & p : points)

15 cin >> p.first >> p.second;

16 pair <double, double> center = {0, 0};
17 for (auto & p : points) {

18 center.first += p.first;

19 center.second += p.second;
20 }
21
22 cout << center.first / n << " " <<
23 center.second / n << endl;
24 return 0;
25 }
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[Mpumep

[ Ipumep

1

2 #include <iomanip>

3  #include <iostream>

4 #include <utility>

5 #include <vector>

6 using namespace std;

7

8 int main () {

9

10

11 int n;

12 cin >> n;

13 vector <pair <int, int> > points (n):
14 for (auto & p : points)

15 cin >> p.first >> p.second;

16 pair <double, double> center = {0, 0};
17 for (auto & p : points) {

18 center.first += p.first;

19 center.second += p.second;
20 }
21 cout << setprecision (10) << fixed;
22 cout << center.first / n << " " <<
23 center.second / n << endl;
24 return 0;
25 }
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[Mpumep

[ Ipumep

1

2 #include <iomanip>

3  #include <iostream>

4 #include <utility>

5 #include <vector>

6 using namespace std;

7

8 int main () {

9 ios::sync_with_stdio (false):

10 cin.tie (nullptr);

11 int n;

12 cin >> n;

13 vector <pair <int, int> > points (n):
14 for (auto & p : points)

15 cin >> p.first >> p.second;

16 pair <double, double> center = {0, 0};
17 for (auto & p : points) {

18 center.first += p.first;

19 center.second += p.second;
20 }
21 cout << setprecision (10) << fixed;
22 cout << center.first / n << " " <<
23 center.second / n << endl;
24 return 0;
25 }
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[Mpumep

[ Ipumep

1 #include <fstream>

2 #include <iomanip>

3  #include <iostream>

4 #include <utility>

5 #include <vector>

6 using namespace std;

7

8 int main () {

9 auto fin = ifstream ("input.txt");
10 auto fout = ofstream ("output.txt");
11 int n;

12 fin >> n;

13 vector <pair <int, int> > points (n):
14 for (auto & p : points)

15 fin >> p.first >> p.second;

16 pair <double, double> center = {0, 0};
17 for (auto & p : points) {

18 center.first += p.first;

19 center.second += p.second;

20 }

21 fout << setprecision (10) << fixed;
22 fout << center.first / n << " " <<
23 center.second / n << endl;

24 return 0;

25 }
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[Tpunmep

[ Ipumep

1 #include <fstream>

2 #include <iomanip>

3  #include <iostream>

4 #include <utility>

5 #include <vector>

6 using namespace std;

7

8 int main () {

9 auto fin = ifstream ("input.txt");

10 auto fout = ofstream ("output.txt");
11 int n;

12 fin >> n;

13 vector <pair <int, int> > points (n):
14 for (auto &[x, y] : points) // C++17
15 fin >> x >> y;

16 pair <double, double> center = {0, 0};
17 for (auto &[x, y] : points) { // C++17
18 center.first += x;

19 center.second += y;

20 }

21 fout << setprecision (10) << fixed;
22 fout << center.first / n << " " <<
23 center.second / n << endl;

24 return 0;

25 }
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HTepaTopst

HTepaTopsl

IMTpobaema:

Ecth C cTaHAapPTHLIX KOHTEMHEPOB: OOLIYHBIN MacCUB,
vector, set, ...

Ectb A cTaHAQPTHRIX aATOPUTMOB: COPTUPOBKA, Pa3BOPOT,
TTOVICK, KOTIMPOBAHME M3 OAHOTO KOHTeWHepa B APYToH, ...
Ka>kABIMT aATOPUTM MOYKHO MPUMEHUTH K HECKOABKUM
KOHTeMHepaM

Kaxk ycTpouTh 6MOAMOTEKY, YTOOBI He TTPUIIAOCH TTUCATh KOA,
C- A pazs?

M 4TOOBI HOBBIM AATOPUTM UM HOBBIM KOHTEWHEpP MOXXHO ObIAO
TOXXKe HAMCcaTh OAVH pa3s
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TepaTopsr

PasBoporT

1 #include <algorithm>

2

3 using namespace std;

4

5

6 void my reverse (int * start, int * finish) {
7 while (start < finish) {

8 ——finish;

9 swap (*start, *finish);
10 ++start;
11 }
12 }
13
14 int main () {
15 int arr [7] = {0, 1, 2, 3, 4, 5, 6};
16 my_reverse (arr, arr + 7);
17 return O;
18 }
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TepaTopsr

PasBoporT

1 #include <algorithm>

2 #include <vector>

3 using namespace std;

4

5 template <typename It>

6 void my reverse (It start, It finish) {

7 while (start < finish) {

8 ——finish;

9 swap (*start, *finish);

10 ++start;

11 }

12 }

13

14 int main () {

15 vector <int> arr = {0, 1, 2, 3, 4, 5,
16 my_reverse (arr.begin (), arr.end ());
17 return O;

18 }
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TepaTopsr

PasBoporT

1 #include <algorithm>

2

3 using namespace std;

4

5 template <typename It>

6 void my reverse (It start, It finish) {
7 while (start < finish) {

8 ——finish;

9 swap (*start, *finish);
10 ++start;
11 }
12 }
13
14 int main () {
15 int arr [7] = {0, 1, 2, 3, 4, 5, 6};
16 my_reverse (arr, arr + 7);
17 return O;
18 }
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HTepaTopsl AASL BBOAQ U BBIBOAA

HTepaTopbl MOKHO OGOOIINTL He TOABKO Ha yKa3aTeAU:

1 #include <algorithm>

2 #include <iostream>

3 #include <iterator>

4  #include <vector>

5 using namespace std;

6

7 int main () {

8 vector <int> v;

9 copy (istream iterator <int> (cin),
10 istream_iterator <int> (),

11 back _inserter (v));

12 reverse (v.begin (), v.end ());

13 copy (v.begin (),

14 v.end (),

15 ostream_iterator <int> (cout, " ")):
16 return O;

17 }

Boa: 1 2 3, BuIBOA: 3 2 1 .
BeecTn B KoHCOAU «KOHel dparira»: oObIuHO Ctrl+Z mam Ctrl+D.
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HTepaTopsl AASL BBOAQ U BBIBOAA

HTepaTopbl MOKHO OGOOIINTL He TOABKO Ha yKa3aTeAU:

1 #include <algorithm>

2 #include <iostream>

3 #include <iterator>

4  #include <vector>

5 using namespace std;

6

7 int main () {

8 int n;

9 cin >> n;

10 vector <int> v (n);

11 copy_n (istream iterator <int> (cin), n, v.begin ());
12 reverse (v.begin (), v.end ());

13 copy n (v.begin (), n, ostream iterator <int> (cout, " "));
14 return 0;

15 }

Beop: 3 1 2 3,BhIBOA: 3 2 1 .
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LIuKA ¢ mTepaTopom

Kaxk moceTuTs Bce 3A€MEHThHI KOHTefIHepaZ

1 #include <iostream>

2 #include <vector>

3 using namespace std;

4

5 int main () {

6 vector <int> v = {1, 2, 3, 4, 5, 6, 7};
7 for (vector <int>::iterator it = v.begin ();
8 it !'= v.end (); ++it) {

9 cout << *it << endl;

10 }
11 return 0;
12 }
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TepaTopsr

LIuKA ¢ mTepaTopom

Kaxk moceTuTs Bce 3A€MEHThHI KOHTefIHepaZ

1 #include <iostream>
2 #include <vector>
3 using namespace std;
4
5 int main () {
6 vector <int> v = {1, 2, 3, 4, 5, 6, 7};
7 for (auto it = v.begin ();
8 it !'= v.end (); ++it) {
9 cout << *it << endl;
10 }
11 return 0;
12 }
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LIuKA ¢ mTepaTopom

Kaxk moceTuTs Bce 3A€MEHThHI KOHTefIHepaZ

1 #include <iostream>

2 #include <vector>

3 using namespace std;

4

5 int main () {

6 vector <int> v = {1, 2, 3, 4, 5, 6, 7};
7 for (auto elem : v) {

8

9 cout << elem << endl;
10 }
11 return 0;
12 }
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LIuKA ¢ mTepaTopom

Kaxk moceTuTs Bce 3A€MEHThHI KOHTefIHepaZ

1 #include <iostream>

2 #include <set>

3 using namespace std;

4

5 int main () {

6 set <int> v = {1, 2, 3, 4, 5, 6, 7};
7 for (auto elem : v) {

8

9 cout << elem << endl;
10 }
11 return 0;
12 }
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AATOPUTMBI
[MpuMepbl aATOPUTMOB, PeaAN30BaHHLIX B CTaHAQPTHOU
OubAUOTEKE:
vector <int> v;
@ sort (v.begin (), v.end ()); — COPTHUPOBKA
@ reverse (v.begin (), v.end ()); — pa3BopoT
int x;
@ find (v.begin (), v.end (), X); — IIOUCK

@ binary search (v.begin (), v.end (), x); —
ABOMYHBIA TTOMCK

@ lower_bound (v.begin (), v.end (), X); — TOXe
ABOWYHBIN TIOMCK, HO BO3BpAIllaeT UTEPaTop

set <int> s;
@ find (s.begin (), s.end (), X);—3a Kakoe BpeMs?
@ s.find (x); — Gonaee ahPeKTUBHO
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OyHKIIUU BBICIIETO TTOPSIAKA

OyHKIMSA BBICIIETO TIOPSIAKA — 3TO (PYHKIIUSA, KOTOpasg MPUHUMaEeT
B KauecTBe apryMeHTa APYTI'yIO PYHKIIHIO.

1 #include <algorithm>

2 #include <utility>

3 #include <vector>

4 using namespace std;

5

6

7

8

9

10 int main () {

11 vector <pair <int, int> > p;
12 sort (p.begin (), p.end ());
13
14
15 return 0;
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OyHKIIUU BBICIIETO TTOPSIAKA

OyHKIMSA BBICIIETO TIOPSIAKA — 3TO (PYHKIIUSA, KOTOpasg MPUHUMaEeT
B KauecTBe apryMeHTa APYTI'yIO PYHKIIHIO.

1 #include <algorithm>

2 #include <utility>

3 #include <vector>

4 using namespace std;

5

6 bool less_p (pair <int, int> a, pair <int, int> b) {
7 return a.second > b.second;

8 }

9

10 int main () {

11 vector <pair <int, int> > p;
12 sort (p.begin (), p.end (), less_p):;
13
14

15 return 0O;
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OyHKIIUU BBICIIETO TTOPSIAKA

OyHKIMSA BBICIIETO TIOPSIAKA — 3TO (PYHKIIUSA, KOTOpasg MPUHUMaEeT
B KauecTBe apryMeHTa APYTI'yIO PYHKIIHIO.

1 #include <algorithm>

2 #include <utility>

3 #include <vector>

4 using namespace std;

5

6

7

8

9
10 int main () {
11 vector <pair <int, int> > p;
12 sort (p.begin (), p.end (),
13 [&] (pair <int, int> a, pair <int, int> Db)
14 {return a.second > b.second;});

15 return 0O;
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OyHKIIUU BBICIIETO TTOPSIAKA

OyHKIMSA BBICIIETO TIOPSIAKA — 3TO (PYHKIIUSA, KOTOpasg MPUHUMaEeT
B KauecTBe apryMeHTa APYTI'yIO PYHKIIHIO.

1 #include <algorithm>

2 #include <utility>

3 #include <vector>

4 using namespace std;

5

6

7

8

9
10 int main () {
11 vector <pair <int, int> > p;
12 sort (begin (p), end (p),
13 [¢] (auto a, auto Db)
14 {return a.second > b.second;}); // C++14

15 return 0O;
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OyHKIIUU BBICIIETO TTOPSIAKA

OyHKIMSA BBICIIETO TIOPSIAKA — 3TO (PYHKIIUSA, KOTOpasg MPUHUMaEeT
B KauecTBe apryMeHTa APYTI'yIO PYHKIIHIO.

1 #include <algorithm>

2 #include <utility>

3 #include <vector>

4 using namespace std;

5

6

7

8

9
10 int main () {
11 vector <pair <int, int> > p;
12 auto it = find_if (p.begin (), p.end (),
13 [&] (pair <int, int> a)
14 {return a.first == a.second;});

15 return 0O;
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[ Iprumepsl

CAQAYIOH_H/IQ MMPOTPaMMBI HATIMCAHBI KaK IMEeIMOYKU HpeOGpaBOBaHI/Iﬁ
BXOAHBIX AAHHBIX.

@ Yuncao — IIOCAEAOBATEABHOCTH
generate, generate n, iota, ...

@ ITocaepOBaTEABHOCTH — ITOCAEAOBATEABHOCTD:!
copy, copy_n, copy_if, remove if, sort, reverse,
transform, for_each, ...

@ [TocAepOBATEABHOCTE — YHCAO:
accumulate, min_element, max_element, find, find_if,

Boaee NIOAHBIM CIIMCOK B AOKYMEHTAIUU:
@ en.cppreference.com/w/cpp/algorithm

@ cplusplus.com/reference/algorithm
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[ Tpumeps!

CAQAYIOH_H/IQ MPOTPaMMBI HATIMCAHBI KaK IMEeITOYKU HpeOGPGSOBaHI/Iﬂ

BXOAHBIX AAHHBIX.

1 // print first n Fibonacci numbers

2 #include <algorithm>

3 #include <iostream>

4  #include <iterator>

5 #include <vector>

6 using namespace std;

7

8 int main () {

9 int n;

10 cin >> n;

11 vector <int> v (n);

12 int a = 0, b = 1;

13 generate (v.begin (), v.end (),

14 [&] () {int ¢ = a; a = b; b += ¢; return c;});
15 copy (v.begin (), v.end (),

16 ostream_iterator <int> (cout, " "));
17 return 0;

18 }
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[ Tpumeps!

CAQAYIOH_H/IQ MPOTPaMMBI HATIMCAHBI KaK IMEeITOYKU HpeOGPGSOBaHI/Iﬂ

BXOAHBIX AAHHBIX.

1 // print first n Fibonacci numbers
2 #include <algorithm>
3 #include <iostream>
4  #include <iterator>
5 using namespace std;
6
7 int main () {
8 int n;
9 cin >> n;
10 int a = 0, b = 1;
11 generate_n (ostream iterator <int> (cout, " "), n,
12 [&] () {int ¢ = a; a = b; b += ¢; return c;});
13 return O;
14 }
Beoa: 10, BeBOA: O 1 1 2 3 5 8 13 21 34
HKO et al. (MKH CIIGI'Y) Beepenue: Gubaunoreka C++ 17.09.2025
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[ Iprumepsl

CAQAYHHHHE HpOFp&MMBIHaHHCdeIKaKﬂHeHOQKHiHpeOGpaSOBaHHﬂ
BXOAHBIX AAHHBIX.

1 // sum for k=1..n of {k*(k+1) if it does not divide by 4}

2 #include <algorithm>

3  #include <iostream>

4 #include <iterator>

5 #include <numeric>

6 #include <vector>

7 using namespace std;

8

9 int main () {

10 int n;

11 cin >> n; /77

12 vector <int> v (n);

13 iota (v.begin (), v.end (), 1): // 1234567

14 transform (v.begin (), v.end (), v.begin (),

15 [&] (int x) {return x * (x + 1);}); // 2 6 12 20 30 42 56
16 auto new_end = remove_if (v.begin (), v.end (),

17 [&] (int x) {return x % 4 == 0;}); // 2 6 30 42|30 42 56
18 auto s = accumulate (v.begin (), new_end, OLL);

19 cout << s << endl; // 80

20 return 0;
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[ Tpumeps!

CAQAYHHHHE HpOFp&MMBIHaHHCdeIKaKﬂHeHOQKHiHpeOGpaSOBaHHﬂ
BXOAHBIX AAHHBIX.

1 // sum for k=1..n of {k*(k+1) if it does not divide by 4}

2 #include <iostream>

3 #include <numeric>

4  #include <ranges>

5 using namespace std;

6

7 int main () {

8 int n;

9 cin >> n;

10 auto ans = ranges::iota_view (1) | views::take (n) |

11 views::transform ([] (int x) {return x * (x + 1);}) |
12 views::filter ([] (int x) {return x % 4 != 0;}) |
13 views: :common;

14 auto s = accumulate (ans.begin (), ans.end (), OLL);

15 cout << s << endl;

16 return 0;

17 }
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