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CTPYKTYpPbl — OTKPbITbIE KNaCChl

struct s {
Int i; // public
I3
S VS;
vs.i=0; // ok

class c {
Int 1; // private
I3
C VC;
vc.i=0; // error




ApyXeCcTBeHHble K1acchl

class A {
private:

public :
friend class B:

class B {
//nmeeT OoCTyn K private-anemeHTam Knacca A

%

.



MeToabl Knacca MoryT ObIThb
LPYXEeCTBEHHbIMU

class A {
friend void B:: method();

I

class B{
public:
void method();// nmeeT gocTtyn K private knacca A
I3
NnopsiaoK onnucaHna?
HY>XHO onepexatolliee onpeneneHme



class A,
class B{
public:
void method();// Tonbko 0b6bABNEHME NpOTOTUNA

%

class A{
friend void B:: method();
3
void B::method(){
/[ peann3auung

}



Bno)XXeHHble Knacchl

class List

{

class Node

{

INt Item;

Node * next;

Node (int val) : item(val), next(0) { }

};
Node *f *t;

public:
void add ( int a);




void List::add(int a)
{

Node * p= new Node(a);

.



» Knacc Node HepgocTyneH BHe knacca List

» YTODBbI OH BbI A,0CTYMEH HacleAHNKaM, ero
cnepyeT onpenenaTtb B pasgene protected

» Echm knacc Node byaeTt onpepneneH B pa3gene
public oH byaeT goctyneH BHe List, HO co
CCbIJIKOW Ha Hero yepe3 cneumndukaTop
Knacca

List::Node * p;




NNCcKno4vyeHUs

» OWMOKM BbINOMTHEHUNSA MPOrPaMMbl

> OWKNOKN B AaHHbIX
> OWKNOKM npu paboTe C NAMATLIO
> OWNOKK Npun pocTtyne K pannam

» Echm owmnbka B GYHKLMU, OHA MOXET:
° aBAPUNHO 3aBepLUnNTb BbiNnoaHeHue (exit(), abort())
° BblAATb AMArHOCTUKY U 3aBePLINTb BbINOSHEHNE
> BEPHYTb NpPU3HaK owmnbku (Hanpumep, EOF)

» Korga doyHKUMA BO3BpaLLaeT pe3ynbTaT, TO
KaK MocTynaTb B C/iydyae owmnbkmn?




«CTapbin» noaxopn,

double calc(double a, double e)
3aMeHsaeM Ha

bool calc ( double a, double e, double &res)

{

if (...) res=...; return true;
else return false;
BbI30OB

If (calc(a,e,r)) cout<<r,
else cout<<“ERROR”:
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» C++ BBOAUT A8 3TUX Lenen MexXaHu3m
NCKZTIOYUTEJIbHbIX CMTyaLLMVI

» IcknoyeHMa No3BONAIOT nepenaBaTh
yrnpasieHue B APYryr 4acCTb MPorpamMmsl Npwu
BO3HUKHOBEHUN HECTAHAAPTHbIX CUTYaLUN
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» ICKNTIoYeHna reHepupyroTCca NporpaMmMHbIM
nyTeMm TaM, rAe HY)XHO NpepBaTh BbINOJIHEHUE
n3-3a OWMOKM 1 NnepepaThb ero B ApPYyryto
4yacTb NMporpamMmmbl

» OnepaTop reHepaLmm NCKIOYeHUA

throw <ucknro4deHne>:
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double calc ( double a, double e)

{

iIf (...) res=...; return res;
else throw “Owmnbka BblYUCIEHUA;

}

.
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[lepexBaT UCKIOYEHUN

» BbI3OB B b/10Ke try

try {
cout << calc(a,e);

}

catch ( char * s)
{
cout << s<<endl;
// YTO AenaTb B Caiyyae ownbKkn??,
// MOX>HO BBECTW HOBble a, € U BepPHYTbCA K
// BbIMUCNEHUID

}



while (cin >> a>>e)

{

try {
cout << calc(a,e);
}

catch ( char * s)

{

cout << s<<endl:
continue;
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try {
// TIporpaMMHbIN KOL, KOTOPbIN MOXET
reHepmnpoBaTb UCKIOYEHUS

}
catch (typel id1){

/| ObpaboTka nckntovyeHnn Tuna typel

§

//30eCb NMPOAOC/IKNTCA HOPpMaJibHOE
BbIMOJIHEHME NPOrpPaAMMBbI...
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Knaccbhl UCKNIOYEeHUN

» No3BoNAOT NnepenaTtb bonblie MHGOPMALLUN O
XapakKTepe UCKIIYeHuns

» Mo3BonAT pa3nmyaTb U obpabaTbiBaThb
OT/A,e/IbHO pa3Hble NCKIOYEHUS B OAHOM
bnoke try
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try {
// MporpaMMHbIN KOL, KOTOPbIN MOXET reHepupoBaThb
NCKTIOYEeH NS

}
catch (typel id1){

/] ObpaboTka nckarovyeHnmn Tuna typel

}

.c.étch (typeN idN){
/| ObpaboTka uckatouyeHnn Tuna typeN

}

//30eCb NPOAO/IKNTCA HOPMaJZibHOE BbINOJIHEHME
NporpamMmmoi...
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class Problem]1

{};

class Problem?2

{
public:

int code;
Problem (int ¢) : code(c) {}

};

.



reHepaLma NCKIIOYEHNN

throw
throw
throw

nlem1();
hlem2(1);
hlem?2(2);

.
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obpaboTka

catch( Problem1)
{

catch (Problem?2 &p)
{

cout << p.code;

}
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ObpaboTunkK A8 N0ObIX TUNOB UCKAOYEHUNN

catch (...
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» 1N YTOYHEHUSA BUOOB UCKJTIOYEH UM
reHepupyembix MYHKLMEN peKOMeHayeTCH
BKJ1HOYATb UX B MPOTOTUM

dou
dou
VOIC

ple calc (double a, double e) throw (char *);
nle charAt( char *s, int i) throw (Problem1);

copyFile ( char *nm, char* cp)
throw (FileNotFound, Error);
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Pa3BopaynBaHue cTeKka

}C;t.ch( Err) { /
}

OCBObDOXOeHue CcTeKa

.

th

)

row Err();
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Pa3BopaymBaHue CcTeka

int main()

f2(); f30);
return; return;

1catch( Err) fe

}

OCBObDOXOeHue CcTeKa

.

> void f3()

{
if(...)
throw Err();

return;

}
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» Ecnun nckniovyeHmnsa oTHoCATCA K npobnemam
KNacca, MOXHO onpeaennuTb NCKIIOYEeHME KakK
B/TIOXKE@HHbIN KNacc.

» DTO NO3BONAET NPeAOTBPATUTb KOHMIUKT
MMEH
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class ArrayDin {
private .
unsigned Iint size;
double * arr;
public :
class BadIndex {
public :
Int idx;
Badindex (int 1) : idx(i) { }
I3
ArrayDin ();
double & operator [ ] (int 1) throw (Badindex &);

27



double & ArrayDin:: operator| |(int i) throw (BadIndex &)
{

If (1<0 || 1 >=size) throw BadIndex(i);
return arr [ 1 ];

}

.
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ArrayDin mas;
try {

cin>>|;

cout << masj i1 |;

}
catch (ArrayDin::BadIlndex &er)

{

cout<< “owmbka — “<< er.idx;

}

.
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Knacc exception

» 3aro/1I0BOYHbIN hann
<exception>

MOXXHO reHepunpoBdTb UCKJTIOHEHWNA KJ/1aCCd UJTU
co34dBadTb CBOWN KJZ1ACCbl — HAC/IEAHUKN

Knacc comepXuT oaHY BUPTYasibHYO PYHKLUIO,
BO3BpaLLAOLLYIO CTPOKY

virtual const char* what();
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» HAC/IeAHUK MOXeT onpenenunTb CBOIO
peann3aLmio

class MyExcep : public exception
{
public :
MyEXxcep (): exception() { }
const char* what( )
{ return “ function was interrupted\n”;}
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» 3TOT MeTO/, UCMOob3yeTca Npu obpaboTke
NCKNOYEeH NS

catch ( MyExcep & p)
{

cout << p.what( );

}

.
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bad_alloc

» Knacc - nckntovyeHne, HacnegHuK exception
» OnncaH B 3aro/iOBOYHOM panne <new>

» IckntoyeHne reHepupyeTtcs npu ownbke
pacnpeaeneHna namaTM onepaTopomM new

Big * p;
try {
P = new Big [1000];

}
catch ( bad_alloc &b)

{

cout<< b.what ( );

33



» Echn ncknoyeHne reHepupyeTcs Mexay
ABHbIMM ONepaLUuaIMnN BblAeNeHUa U
OCBODOXA.EHMA NAMATU, TO BO3MOXHA yTeuyka

MNaMAaTU
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void test (int n) {
double * ar= new double [n];

If (?7?7?) throw exception();

delete [ ] ar;
return;

}

npu pa3BopavynBaHNK cTeKa nepemMeHHas ar
yoanaeTcs, a naMaTb He ocBoboxaaeTtcs!
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» PEKOMeHAYeTCs nepexBaTbiBaTb N 0bpabaTbiBATH
NCKII0YEHNE B CAMOUN (PYHKLLUU

void test (int n) {
double * ar= new double [n];

try {
If (?77?) throw exception();
} catch (exception & e) {
delete [ ] ar;
throw 1;

}

delete [ ] ar;
return;
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» Hy)XHO cneauTb, yTObOBLI NpU 0bpaboTKe
MCKIIOYEHNN He OCTaBaINCb OTKPbITbIMU
dbanbl
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[Tpobnembl

» OYHKL,MA BbIOpacCbiBaeT NCKNIOYEHUE,
oT/InvyawLLeecs oT Tex, KOTopble yKa3aHbl B
ero onmcaHnm (3To He OTHOCUTCA K PYHKLLUAM,
Yy KOTOPbIX B MPOTOTUMNE He YKa3aHbl BOObLLe
HU KaKue UCKIKYeHNN)

» TaKkoe UCKMYeHne Ha3blBaeTCH
HenpeAaBUAEHHbIM

» [1pn 3TOM BbI3bIBaETCA pyHKLMA terminate(),
KOTOpas npepBeT BbIMO/HEHNE NPOrpamMMmbl,
BbI3BAB CUCTEMHYIO DYHKL MO abort()
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» MO)XHO BMecCTO (hyHKU MK abort() noacTtaBuThb B
terminate() nobyo cBoto pyHKU MO TMNA void
b6e3 napameTpoB

void myQuit () {
cout << ..."<<endl; exit(-5);

}

set_terminate(myQuit); // 3ameHnNu
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[Tpobnembl

» Echn BbIBpOLLEHO UCKDYEHNE, HO OHO He
nepexsaTbiBaeTcsa (HeT 6s10Ka try unm Het
noaxoasauwero 6aoka catch), oHo
onpeaensaeTca Kak HenepexsayeHHoe u
NPUBOAUT K MPepbiBAHNIO NPOrpaMMbl.

» [1pn 3TOM BbI3bIBaeTCA pyHKLMA unexpected(),
KOTOpas Bbi3blBaeT PYHKLUMNIO

terminated() ->abort()
» MOXHO 3aMeHUTb, BbI3BAB (PYHKLLUIO
set_terminated( ...);
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