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NcknioyueHns craHpgaptHow bubnmnortekn

CranpapTHasi bubnuoteka npefoCTaBAsSIET NEPAPXMIO K1AaCCOB
nckntodeHnii. basosblii knacc std: :exception.
> logic_error

P> invalid_argument
» domain_error

» length_error

> ..

» runtime_error

» overflow_error
» range_error
| S

» bad_weak_ptr
» bad_cast
> ..



std::exception ptr (C4411)

>
| 2

>
>

int

XpaHI/IT B cebe MCKoYeHna 1 nmeeT CEMAHTUKY YKasaTens.

CoxpaHnTb UCKIIOYEHNE MOXKHO HEPES
std::current_exception.

Nudopmauust o Tune NCKIOYEHUs HE TepsieTcs.

[MoBTOpHO CreHepmpoBaTh UCK/IKOYEHNE U3 3TOrO 0bBEKTA
MOXXHO 4epe3 std: :rethrow_exception.

main() {
std: :exception_ptr eptr;
try {
throw std::out_of_range("some info");
} catch (...) {
eptr = std::current_exception();

}
/7.
if (eptr) {
std: :rethrow_exception(eptr) ;
}



Value Or Exception

std: :optional He pabotaeT ¢ nckntodenusmn. Cozgagum knacc,
0bBbEKTBI KOTOPOro xpaHsAT B cebe nnubo 3HadveHune, Nnbo
std: :exception_ptr creHepupoBaHHOIro NCKJIOYEHUS.

Kak cozgatb Tin, 0bbeKTbl KOTOPOro XPaHAT 3HAYEHUS OJHOrO U3
3aaHHbIX TUMNOB?

> union
» std::variant (C++17)



std::variant (C++17)

D70 Takoii union, KOTOPbLIN 3HAET, KAKOW NWMEHHO TWUM OH XPaHWUT.

std::variant<int, char, double> v;
v = 5;
std::cout << std::get<int>(v);

// std::cout << std::get<double>(v);
// uckmouenue std::bad_variant_access

// std::cout << std::get<float>(v);
// He KoMmnuaupyemcs

auto p = std::get_if<char>(&v); // nullptr



Value Or Exception

template <typename T>
class TValueOrError {
std: :variant<T, std::exception_ptr> valueOrError;
public:
TValueOrError(std: :exception_ptr eptr) : valueOrError(eptr) {}
TValueOrError (T&& val) : valueOrError(std::move(val)) {}
TValueOrError(const T& val) : valueOrError(val) {3}

bool IsValue() const { return valueOrError.index() == 0; }
bool IsError() const { return !IsValue(); }

const T& GetValueOrThrow() const {
if (IsValue()) {
return std::get<0>(valueOrError);
}

std: :rethrow_exception(std: :get<1>(valueOrError));



Value Or Exception
Cxema NCNOoJ1Ib30BaHUA:

TValueOrError<int> GetResult(int param) {
try {
if (param == 0) {
throw std::logic_error("param cant be zero");
} else {
return param / 2;
}
} catch (...) { return std::current_exception(); }

}

int main() {
try {
auto result = GetResult(0);
std::cout << result.IsError() << std::endl;
auto r = result.GetValueOrThrow();

// use it ...
std::cout << "result = " << r << std::endl;
} catch (std::logic_error& e) {
std::cout << "error: " << e.what() << std::endl;

}



Value Or Exception

Y70 AenaTh, €CIN HY>XHO MPsIM MO MECTY, HE KUAAs UCKJOYEHUS,
3anucaTb UCKJoYeHne?

try {
throw std::logic_error("logic error");

} catch (...) {
TValueOrError<int> error = std::current_exception();
std::cout << error.IsError() << std::endl;



Value Or Exception

Y70 AenaTh, €CIN HY>XHO MPsIM MO MECTY, HE KUAAs UCKJOYEHUS,
3anucaTb UCKJoYeHne?

try {
throw std::logic_error("logic error");

} catch (...) {
TValueOrError<int> error = std::current_exception();
std::cout << error.IsError() << std::endl;

Y10bbI Tak HE genaTb, CyllecTByeT std: :make_exception_ptr:

TValueOrError<int> error =
std: :make_exception_ptr(std::logic_error("logic error"));
std::cout << error.IsError() << std::endl;



noexcept

void f(int param) noexcept;
» MopaudukaTop o3Ha4aeT, 4To PYHKLUNS FrapaHTUPOBAHHO HE
reHepupyeT NCKIOHEHUNA.

» Ot 3Toro moxet 3aBuceTb 3MEKTUBHOCTL Bbi3bIBAIOLLENO
Koga.

» [lonyckaeTcs BbI30B U3 noexcept-hyHKUNM Apyrux yHKLuii,
KOTOpble noexcept He SIBASIIOTCS.

> B C++11 Bce dyHKLMM O0CBOBOXKIEHUS NaMAT 1 BCE
[ECTPYKTOPbI HESIBHO SIBASIIOTCA noexcept.



MapaHTUn 6e3onacHOCTU NCKKOYEHWUA

1. TapaHTusi OTCYTCTBUSI UCKKOYEHNA.

2. Crporas rapaHTusi (NCKIIOYEHNS MOTYT MPONCXOANTL, HO BCE
0bbEKTHI OCTAOTCS B COrIAaCOBAHHOM U MPEACKa3yeMOM
COCTOSIHNN).

3. Basosasi rapanTus (MCK/IOHEHUSI MOTYT MPOUCXOLMUTD,
0bbEKTBI OCTAOTCSt B COrAaCOBaHHOM COCTOSIHUM, HO He
obsi3aTenbHO B NpefCcKa3yeMoMm).



MapaHTUn 6e3onacHOCTU NCKKOYEHWUA

1. TapaHTusi OTCYTCTBUSI UCKKOYEHNA.

2. Crporas rapaHTusi (NCKIIOYEHNS MOTYT MPONCXOANTL, HO BCE
0bbEKTHI OCTAOTCS B COrIAaCOBAHHOM U MPEACKa3yeMOM
COCTOSIHNN).

3. Basosasi rapanTus (MCK/IOHEHUSI MOTYT MPOUCXOLMUTD,
0bbEKTBI OCTAOTCSt B COrAaCOBaHHOM COCTOSIHUM, HO He
obsi3aTenbHO B NpefCcKa3yeMoMm).

[pumep: cTek n onepauus pop.
» CornacoBaHHOCTb O3Ha4aeT cooTseTcTBME size() n Yncna
3/1EMEHTOB NP NCKIIOHEHUN.

» [IpeackasyeMoCTb O3HAYAET, YTO MPU UCKKOHEHUN YUCIIO
3/IEMEHTOB B CTEKE HEe YMEHbLUMNIOCh.



MNpumep

Kak MOXXHO U3MeHUTb KO, Knacca, 4TObbI N36aBUTLCA OT BLI3OBOB
KOHCTPYKTOPa KONUpPpOBaHUA 6e3 n3MeHeHUs KANEHTCKOro KOAa?

class A {
public:
AO { /*...%/ }
A(const A&) { /*...*/ }
ACag&) { /#...#/ }
};

void Get(size_t, A&) { /*...*/ }
int main() {
std: :vector<A> v;
A a;
for (size_t i = 0; i < 100; ++i) {
Get(i, a);
v.push_back(a);



MNpumep

MeTog resize y BekTOpa B C/lyHae peasijiokaLmmn npefocTasisieT
CTPOryto rapaHTuio 6e30MacHOCTU UCKIIOYEHMUIA.

class A {
public:
AO { /*...%/ }
A(const A&) { /*...*/ }
A(A%&) noexcept { /#...%/ }
};

void Get(size_t, A&) { /*...*/ }
int main() {
std: :vector<A> v;
A a;
for (size_t i = 0; i < 100; ++i) {
Get(i, a);
v.push_back(a);



Assert

MpoBepsieMm NpeanonioXeHus O faHHbIX 0bbeKTa B nporpamme,
NPOBEpPsiEM MHBAPUAHTbI.



Assert

MpoBepsieMm NpeanonioXeHus O faHHbIX 0bbeKTa B nporpamme,
npoBepsieM UHBAPUAHTBI.
P assert BpeMeHM KOMMInAsLnn
MporpaMmma He KOMNWANPYETCS, €C/IN YCIOBNE HE BbIMOJIHSAETCS.
static_assert(
std::is_pointer<decltype(TCalcerPtr)>::value,

"must be pointer"

)



Assert

P assert BpeMeHMN BbINOJHEHNS
#ifdef NDEBUG

#define assert(condition) ((void)0)
#else

#define assert(condition) /*implementation defined*/
#endif

A nonesHo nun 3to?



NTepaTopsl

Iterators describe types that can be used to identify and traverse the
elements of a container.

>

WtepaTopel BBOZA. [MogaepxmBatoT ToNbKO ABe onepauun —
pasbiMEHOBaHUE ANst YTeHus n casur Bneped (++ B AByX
BapnaHTax). TUNUYHBIFA NPUMEP — CHNTLIBAHUE U3 MOTOKA BBOAA.

VlTepaTOpr BblBOAA. Toxe ABe, TONIbKO pa3blME€HOBaHWE OnA
3anucu. AHanorust C NOTOKOM BblBOAA.

OpHoHanpasneHnHblii utepatop. ObveanHeHne nepebix AByx. MoxHO
pa3bIMEHOBbLIBATL AJ1S YTEHUSI U 3aMUCU, ABUXKEHNE TOJIBKO BMPaBo.
BosHukaeT B 0f4HOCBSI3HOM CrUCKe.

[JeyHanpasnentbili ntepatop. MoxeT 6biTe nepemelter B oboux
HanpaeneHusix. BosHnkaer B aBycesizHom cnucke. MoxxHo
pa3bIMEHOBbIBAaTb, YATATb U NUCaTb, CABUraTb Ha O4HY MO3NLUIO B
ntobom HanpaeaeHuu.

WTepaTop npon3sonbHOro Aoctyna. JTO BEKTOP, A€K, CTPOKa U
OBbIKHOBEHHbI MacCuB.

C++17: Contiguouslterator.



std:: iterator_traits

Iterators describe types that can be used to identify and traverse the
elements of a container.

>

difference_type — a signed integer type that can be used to
identify distance between iterators

value_type — the type of the values that can be obtained by
dereferencing the iterator. This type is void for output iterators.

> pointer — defines a pointer to the type iterated over (value type)

» reference — defines a reference to the type iterated over

(value type)

iterator_category — the category of the iterator. Must be one of
iterator category tags.



std:: iterator_traits

#include <titerator>

template<class BidirIt>
void f(BidirIt first, BidirIt last)

{

typename std::iterator_traits<BidirIt>::difference_type n =
std: :distance(first, last);

if (n > 0) {
typename std::iterator_traits<BidirIt>::value_type t

*first;

/o



.El.VICI'IeT‘-IepI/I3aLI,I/|$I KaTeropmsamm mtepatTopos

template< class BDIter >
void f(BDIter, BDIter, std::bidirectional_iterator_tag)
{
std::cout << "f() called for bidirectional iterator\n";

}

template <class RAIter>
void f(RAIter, RAIter, std::random_access_iterator_tag)
{

std::cout << "f() called for random-access iterator\n";

3

template< class Iter >
void f(Iter first, Iter last)
{
f(first, last,
typename std::iterator_traits<Iter>::iterator_category());



std::iterator

Kak Hanucatb ceoii utepatop? McnonssoeaTs std::iterator.

template<
typename Category,
typename T,
typename Distance = std::ptrdiff_t,
typename Pointer = Tk,
typename Reference = T&
> struct iterator
{
using iterator_category = Category;
using value_type = T;
using difference_type = Distance;
using pointer = Pointer;
using reference = Reference;



std::iterator

Kak Hanucatb ceoii utepatop? McnonssoeaTs std::iterator.

template<
typename Category,
typename T,
typename Distance = std::ptrdiff_t,
typename Pointer = Tk,
typename Reference = T&
> struct iterator

{
using iterator_category = Category;
using value_type = T;
using difference_type = Distance;
using pointer = Pointer;
using reference = Reference;

};

Deprecated in C4++17.



std::iterator

Ha camom pgene ycrapeslwimnm obbsieneHo HacnegosaHme ot
std::iterator.

class TMyIterator : public
iterator<forward_iterator_tag, int, int, int*, inté&>

VS

class TMyIterator {
public:
using iterator_category = forward_iterator_tag;
using value_type = int;
using difference_type = int;
using pointer = int*;
using reference = inté&;

/o



std::iterator

Y10 BaXKHO:

» B onpegenennn std::iterator 66110 SBHO 3apuKCpoBaHO Tpu
3Ha4yeHUsi No ymonyaHuto. VIx npugerca nucate siBHO.

class TMyIterator
public std::iterator<std::forward_iterator_tag, int>

» Ecnan nocnegHne OONXKHbI 6bITh VOid, TO UX MOXHO NpPonyCTUTb.

class TOutputIterator
public std::iterator<std::output_iterator_tag, void, void,
void, void>

class TOutputIterator {
public:
using iterator_category = std::output_iterator_tag;

/o



