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#include <iostream>
#include <vector>
#1nclude <algorithm>

using namespace std;

inline bool isEven(int x) {
return x % 2 == 0;

I

template <int N>
inline bool greaterThan(int x) {
return x > N;

¥

int main() {
vector<int> x = {1, 2, 3, 4, 5, 6, 7, 8 };

1f (lall_of(x.begin(), x.end(), isEven))
cout << "Not all are even!" << endl;

1f (Cany_of(x.begin(), x.end(), 1isEven))
cout << "But there 1s at least one even!" << endl;

1f (none_of(x.begin(), x.end(), greaterThan<10>))
cout << "No number 1s > 10!" << endl;

return 0; nPOBepKa no npeAmMKatTam



#1nc

#inc

#inc]
#inc]

usin

lude <string>
lude <iostream>
lude <algorithm>
_ude <cctype>

g hamespace std;

int main() {

string w("Dolly"), e(" \t\t \n "), s("Hello Dolly!");

1t (all_of(w.begin(), w.end(), ::1isalnum))
cout << w << " 1s alphanumeric" << endl;

1f (all_of(e.begin(), e.end(), ::1sspace))
cout << "e 1s completely whitespace” << endl;

cout << "Space 1n " << s << ": <<
count_i1f(s.begin(), s.end(), ::1sspace) << endl;

return 0;
TO XXe AAfl CTPOK



#include <iostream>

#1nclude <algorithm>
#1include <iterator>

#1include <vector>

using namespace std;
inline bool isEven(int x) { return x % 2 == 0; }
int main(Q) {

vector<int> x = { 1, 2, 3, 4 }, vy;
copy_1f(x.begin(), x.end(), back_inserter(y), 1isEven);

for (auto DY)
cout << val << endl; // 2. 4
return 0;

copy._if



#1include <iostream>
#1include <algorithm>
#include <iterator>
#1include <vector>

using namespace std;

struct less_than {
less_than(int _value)
. value(_value) {}

bool operator()(int x) const {
return x < value;

ks
int value;
s

int main(Q) {
vector<int> x = { 1, 2, 3, 4 }, vy;
copy_if(x.begin(), x.end(), back_inserter(y), less_than(3));

for (auto DY)
cout << val << endl; /N
return @; ¢YHKTOP



#include
#include
#include
#include

<lostream>
<algorithm>
<1l1terator>
<vector>

using namespace std;

inline int increase(int 1) { return

int main() {

vector<int>
transform(x.

for (auto
cout <<

// in-place
transform(y.

for (auto
cout <<

// binary op

transform(x.begin(), x.end(),
y.begin(),
y.begin(),
plus<int>());

for (auto
cout << val << endl;

return Q;

Ly
val << endl;

transform
begin(), y.end(), y.begin(), increase);

Ly
val << endl;

DY)

1+ 1; }

X={1’2,3’4})y;

begin(), x.end(), back_inserter(y), increase);

// 2. 3. 4.5

// 3.. 4. 5. 6

// WCTOYHMK 1-ro aprymeHTa

// WCTOYHUK 2-TO0 aprymeHTd

// KyAa NUCaTb pe3ynbTdT

// onepaumsa (PyHKUMS unanm GyHKTOpP)

// 4. 6. 8. 10

transform



#1include <string>
#include <algorithm>
#include <iostream>
#1include <random>

using namespace std;

int randomLength() {
static default_random_engine generator;
static uniform_int_distribution<int> distribution(l, 10);
return 1 + 2*distribution(generator);

}

string makeSpaceship(int len) {
1f (len < 3)
return string(Q);

string ss(len, '<');
auto 1t = ss.begin() + len / 2;

¥1t++ = "*7;

fill(it, ss.end(), '>');

return ss;

int main() {
vector<int> lengths(10);
vector<string> spaceships;

generate(lengths.begin(), lengths.end(), randomLength);
transform(lengths.begin(), lengths.end(), back_inserter(spaceships),
makeSpaceship);
for (const auto &s: spaceships)
cout << s << endl;

return ©; fill n generate



#1ncC

#inc
#inc
#inc

usin

1nt

luc
UG
Luc
Luc

<string> ' '
<algorithm> Word: 'Hello,

<iostreams> Word: "World!'"
<sstream>

@ ® d @

—E

g namespace std;

main() {
string s("Hello, World!");

1stringstream is(s);

while (is.good()) {
string word;

1s >> word;
cout << "Word:

T nmoyn

<< word << << endl;

¥

return 0:
’ Pa3z6buska Ha cCAOBa



#1nclude <string>

#1include <algorithm> . 7 y
#1nclude <iostream> WO I"d . HellO
#include <sstream> . Y Y
#include <cctype> WO rd . WOI"].CI
T

using namespace std;

void depunct(string &s) {
auto new_end =
remove_1f(s.begin(), s.end(), ::ispunct);

s.erase(new_end, s.end());

int main() {
string s("Hello, World!");
1stringstream i1s(s);

while (is.good()) {
string word;

1s >> word;
depunct(word);
cout << "Word:

Yy u myin

<< word << << endl;

h

return 0; I"emove_if
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NCKAIOYEHIS
(EXCEPTIONS)

» CnrHaAmsmpoBaHme ob oumbkax B C:
* KoA BO3BpaTa QyHKLMM.

* [ A\obaAbHas nepemeHHas (errno).
* Mo>XXHO NpourHopmMpoBaTb!

* llckatoueHns HeAb3s mpourHoprposaTh! Muahahaha



#include <iostream>

class A {
public: NB()
~A(Q) { std::cout << "~A()" << std::endl; }

Ie2 NA()
class B { Caught 123

public:
~B() { std::cout << "~B()" << std::endl; } — ——

s

void cc() {
throw 123;

h

void bb() {
B b;
ccQ;

+

void aa() {
A a;
bb();

¥

int main() {

try {
aaQ);
}

catch (int v) {
std: :cout << "Caught " << v << std::endl;

! PaboTa UCKAIOUEHUM



RAK 210 PABOTAET!?

* ['lpn reHepaumm nckAloUeHUs ¢ NoMolLLbio throw
HAYMHAETCA pacKkpyTKa cTeka (stack unrolling).

* V Bcex OOBbEKTOB BCEX DYHKLIMM HA CTEKe
BbI3bIBAIOTCA AECTPYKTODDI.

* PacKpyTKa OCTaHaBAMBAETCS, ECAM HAMAEH
MOAXOAALLMN OBPABOTUMK MCKAIOUEHMS.



#include <iostream>
#1include <string>
#1include <cctype>
#include <exception>

using namespace std;

class INNException . public std::exception {};
class WronglLengthException : public INNException {};
class WrongCharsException . public INNException {};

class WrongChecksumException : public INNException {};

unsigned long long int parseINN(const string &s) {
1f (s.length() '= 10)
throw WrongLengthException();

1f (lall_of(s.begin(), s.end(), ::1isdigit))
throw WrongCharsException();

static int coeffs[] = { 2, 4, 10, 3, 5, 9, 4, 6, 8 };
int res = 0;
for (int 1 = 0; 1 < 9; ++1)

res += (int(s[1]) - int('0")) * coeffs[i];

1f (int(s[9]) - int('0") !'= (res % 11) % 10)
throw WrongChecksumException();

return stoul1(s); Npumep: Baamaaumna MHH



int main() {
string s;
1f (getline(cin, s)) {

try {
auto i1nn = parseINN(s); // Hanpumep, 5445264092

cout << "Xopowwmn, ropgHbim WHH: << 1hn << endl;

¥
catch (WronglLengthException &) {
cerr << "MHH wmeeT HeBepHyl annHy!" << endl;
¥
catch (WrongCharsException &) {
cerr << "WUHH copepxuT HeponycTumble cumBosibl! " << endl;
¥
catch (WrongChecksumException &) {
cerr << "Y WHH HeBepHass kKOHTposibHAs cymma!" << endl;
¥
catch (INNException &) {
cerr << "WMHH nukypa He roantca!" << endl;

¥

¥ O6paboTKa UCKAIOUECHUMN



=
using namespace std;

class INNException : public
class WronglLengthException : public
public:

const char *what() const noexcept
s
class WrongCharsException : public
public:

const char *what() const noexcept
s

class WrongChecksumException : public
public:

const char *what() const noexcept
s
unsigned long long int parseINN(const
int main() {

string s;

if (getline(cin, s)) {
try {

std: :exception {};

INNException {

{ return "HeBepHas pnaunHa"; }

INNException {

{ return "HeBepHble cumBonbl"; }

INNException {

{ return "HeBepHass KoHTp. cymma'; }

string &s);

auto inn = parseINN(s); // Hanpumep, 5445264092

cout << "Xopowun, rogHbim UHH:

}
catch (INNException &exc) {

<< 1nn << endl;

cerr << "OumbouHbim MHH (" << exc.what() << ")!" << endl;

}

Apyrom BapmaHT



void h() {

try {
e -
}

catch (Matherr &) {
1f (can_handle_it) { // mMoxem nmonHOCTbio 06paboTaTb OwWUbKY?
// ..0b6paboTKa..
return;
} else {
// DendaeM 4YTo MOXEM
throw; // n kupaem mncknwoyeHne panblue

NoBTOpHaA reHepauus



vold process_file(const char *fn) {
FILE *fp = fopen(fn, "r");

try {
// paboTaeMm C ¢GanIoMm
5

catch (...) {
fclose(fp);
throw;

¥

fclose(fp);

NepexBaT BCero



class FilePtr {
FILE *fp;
public:
FilePtr(const char *fn, const char *access) {
fp = fopen(fn, access);

ks
FilePtr(FILE *fp) { this->fp = fp; }
~FilePtr() { 1f (fp) fclose(fp); }

operator FILE *() { return fp; }
¥

volid process_file(const char *fn) {
// TMpunHumun RAIT:
// Resource Acquisition 1s Initialization

// (BblgeneHne pecypca eCcTb WHULMANU3AUUS)
FilePtr f(fn, "r");

// ..NpoCTO ucnonb3yem f
// ¢amn B nmoboM cnyyae OyaeT 3AKPbLIT ABTOMATUYECKU

«ObepTkay»



» AECTPYKTOP BbI3bIBAETCHA TOABKO AAS MOAHOCTbIO
CKOHCTPYMPOBAHHOIroO obbekTal

* ECAV B KOHCTPYKTOPE ObIAO MCKAIOYEHME, TO DYAET YTEeuKa
NamsaTm:

class Y {
int *p;
vold 1nit() { /* 3pecb 6abax! */ }

public:

Y(int s) { p = new 1nt[s]; 1nitt(); }
~Y() { delete p; }
fr

UCKAIOUEHMSA B KOHCTPYKTOpPaX



class FileProcessor {
FilePtr fp;
MemoryHeap mh;

public:
FileProcessor(const char *fn, size_t sz) :
fp(fn, "ruw"), // OTKpblBAEM ¢awn
mh(sz) // BblgenseMm namsiTb
{
// CHavana kKoHCTpyupyeTcsa fp, notom mh
// Ecnn KoHCTpykTOp MemoryHeap reHepupyeT UCKlOYeHUe,
// TO O6yaeT BbI3BAH AeCTpyKTop Ans fp
ks
5

3aLLMTa OT UCKAIOUEHUMN B KOHCTPYKTOpaX



#1include <memory>

#include <iostream> Getting value 10
Ox7fel69c03990, 0x0
using namespace std; Getting value 100

Losing value 10
O0x0, Ox/7tfel69c@39a0
Losing value 100

—

class Valuable {
1nt value;
public:
Valuable(int val) : value(val) {
cout << "Getting value " << value << endl;

¥

~Valuable() { cout << "Losing value " << value << endl; }

s

int main() {
unique_ptr<Valuable> vli(new Valuable(10)), vZ;

cout << vl.get() << ", " << v2.get() << endl;

vl = unique_ptr<Valuable>(new Valuable(100));
vl.swap(v2);

cout << vl.get() << ", " << v2.get() << endl;

return 0;

, unique_ptr



BES T PRACTICES

ICMOAB30BaTb MEPAPXMIO KAACCOB MCKAIOYEHMI: HE KMAATD int,

const char * 1 T.n.
AeAaTb KAACCbl UCKAIOYEHWI MPOCTHIMM.

ICNOAB30BaTb NCKAIOYEHMSA TOABKO ANA NCKAROYNIMEADBHDBIX

cUTYyaumm.

[ eHeprpys NCKAIOYEHME, MOHUMATb FAE M KEM OHO DYAET

0bpaboTaHo.



KOHELL CEAbBMOW AEKLIM

throw EndOfLecture();



