JlabopaTopHasa pabota Ne9

O6paboTKa UCKNHUYUTESIbHbIX CUTYaL U

1. enb 3a0aHusi:

1) CoznaHue KOHCOJIBHOTO MPUIIOKEHHUS, COCTOSIIETO U3 HECKOIBKHUX (aillioB B cUcTEMe
nporpammupoBanus Visual Studio.
2) Pa3paboTka nporpammbl, 00pabaThIBAIONIEH HCKITIOYUTENbHbBIE CUTYAIUH.

2. Teopemuyeckue ceedeHus!

2.1. MexaHuU3M 0OpPaOOTKMN UCKITHOYEHUMN.

HckiroueHne — 3To HeTPEIBUICHHOE WIIM aBapUIMHOE COOBITHE.
B C++ uckimoueHne — 370 00bEKT, KOTOPBIA CHCTEMA JI0JDKHA TEHEPUPOBATh MPH
BO3HMKHOBEHUH UCKITFOUUTEIILHON CUTyanuu. [ eHepaus Takoro o0beKTa U Co3/1aeT
UCKJIIOUHUTEIIbHYIO CUTYAIHUIO.
NckmoueHns mo3BOJISIIOT Pa3ACINTh BBIYUCIUTEIbHBIN MPOIECC HA 2 YaCTH:
1) obHapykeHue aBapHifHON CUTyalluy (HEM3BECTHO Kak 00pabaThIBaTh);
2) o0paboTka aBapuiiHOM cUTyanuu (HEU3BECTHO, T/I€ OHA BO3HUKJIA).
JlocTonHCTBA TAKOr0 IOAX0AA!
1) ymoOHO MCIIONB30BaTh B MPOrpaMMe, KOTOpasi COCTOUT U3 HECKOJIBKUX MOJTYJICH;
2) He TpeOyeTcst BO3BpAIIATh 3HAYCHHE B BBI3BIBAIOIIYIO ()YHKIIHIO
OOmas cxema:

try //KOHTpOIHpYyeMBbIi 60K

{

//06pabOTYNK UCKITFOYCHUS

//ommOka |
throw BbIpakeHue
//TeHepupyeTcs HCKITIOYCHUE

HcknrodueHue reHepupyercst onepaTopom
throw <srepaxeHme>, Trle <BbIpaXKECHUE> -

e 10O KOHCTAaHTA,

e 00 epeMeHHass HEKOTOPOTO THUIIA,

e 00 BBIpaKEHUE HEKOTOPOTO THIIA.
Tun 00beKTa-UCKITIOYEHUST MOKET OBITh KaK BCTPOCHHBIM, TaK U OTIPEICTIIEMbIM
nonb3oBaTeneM. s npeAcTaBIeHUs UCKIIFOYEHH YacTO UCHOJIb3YIOT IYCTOM KJIAacC:
class ZeroDevide({}:;
class NegativeArg{};
I'eneparnus UCKITIOUECHUS OYIET BBITIISICTH:
throw ZeroDevide () ;//BEHS3HBaeTCsad KOHCTPYKTOp 0Oe3 NnapaMeTpoB
WA
throw new ZeroDevide() ;
Hckmouenue Hao nmepexBaTuTh U 00padboTarh. 1 mpoBepKU BOZHUKHOBEHUS UCKITFOUCHHUS
HCITOJIB3YETCSI KOHTPOJIUPYEMBIH OJIOK try { } , ¢ KOTOPHIM CBs3aHa OJIHA WM HECKOJIBKO
ceKuui-noBymek catch. Bee mepemeHHbIe, OOBSIBICHHBIE B 3TOM OJIOKE, SIBIISIOTCS
JIOKAJIbHBIMH JJISI 3TOr0 OJIOKa.



®dopma 3aIUCH CeKITUHU-TOBYIIKHU CIIEAYOTIAs:
catch ( cneumbmkaumsa mckioyeHMd ), T cHCHUPUKAINSI UCKITIOUCHUS MOXET UMETh
Tpu HOPMBI:

1) (Tvm ums)

2) (tum)

3) (...)
Tum — 3To BCTPOEHHBIN TUIT WJIA THI, ONIPEICTICHHBIA POTrPaMMHUCTOM.
®opwmsl 1 1 2 06pabaThiBalOT KOHKPETHBIE UCKITIOYEHUS, a (hopMa 3 mepexBaThIBAET BCE
UCKJIIOYEHHMSI, TAKYIO JIOBYILIKY HaJ10 TIOMEeNIaTh MOCIeIHEH, Tor1a oHa OyaeT oopabaTbiBaTh Bce
UCKITIOUEHHSI, KOTOpBIE elle He OblTH 00paboTaHBbI.
®dopma 1 o3HaYaeT, 4TO OOBEKT MepeaacTcs B 0JIOK 00pabOTKH, YTOOBI €T0 KaKUM-TO 00pa3oM
TaM UCTOJIb30BaTh, HAIPUMED, JJIsl BEIBOJIA HHPOPMAITUH B COOOIICHUH 00 OIIHOKe.
[Tpumepsr:
catch( exception e) // mo 3HaueHMD
catch( exception &e) // 10O CCBHUIKE
catch( const exception &e) // MmO KOHCTAHTHOM CCBUIKE
catch( exception *e) //mo ykaszaTeio
Jlyuiie Bcero nepenaBath OOBEKT MO CCHUIKE, T. K. IPH 3TOM HE CO37aeTCs BPEMEHHBIH 00BEKT-
UCKITIOYCHHE.
Jlnsa kaxxaoit GyHKIIMU, METO/1a, KOHCTPYKTOpA UK AECTPYKTOpAa MOKHO B 3ar0JIOBKE yKa3aTh
cneunukanuio uckitoyeHuid. Ecim B 3aronoBke crennukanus HCKIIOYSHUH HE yKa3aHa,
CUMTAETCS, UTO (PYHKIHA MOXKET MOPOKIATh JII000€ UCKIIIOUEHHUE, €CITN YKa3aHa, TO CUUTAETCS,
4TO (DYHKIUS TEHEPUPYET T€ UCKITFOUCHUS, KOTOPBIC SIBHO YKa3aHbI B TOM CITHCKE.
[Tpumepsr:
void f1()throw(int, double);
void f2 () throw (ZeroDivide) ;
Ecnu cnenudukaius umeeT B
void £ ()throw();
TO CYUTAETCs, YTO (QYHKIUS UCKIIIOUEHUN HE TeHEepUpYeET.
Hannuue cnenudukanuii HICKIIOUSHUS HE SBISETCS] OTPAaHUYCHUEM TIPH PEaIbHOM reHepanu
uckimoyenunit. Ho ecnm pynkuus renepupyer HecnennpUIMPOBAaHHOE UCKIIOYEHHE, TO
3amycKaeTrcs cTanaapTHas QyHknus unexpected () , KOTOpas BbI3bIBAET ()YHKITHIO
terminate (), 4TO MPUBOJIUT K aBAPUIHOMY 3aBEPILICHHUIO TPOTPAMMBI.
[Ipu OoTCYTCTBMY MOIXOAIICH CEKIIUU-TOBYIIKH OCYIIECTBIISICTCS BEI30B CTAHIAPTHON (yHKIIMH
3aBepiIeHus terminate () . Ota QyHKIHS BhI3bIBAETCSA U3 PYHKIIMU unexpected () npu
HapyIICHUU crelU(pUKaUU 3aBEPIICHHUS.
0O06e QyHKIIMHU MOKHO TIOJMEHUTHh COOCTBEHHBIMU peanu3anusamMu. st 5Toro Heo6XxoauMo
1. ITogkmounTh 3aroyoBoK #include <expection>
2. OnpenenuTh COOCTBEHHYIO ()YHKITUIO C IPOTOTUTIOM void F () s MOAMEHBI CTAaHAAPTHON
¢ynkuuu terminate () .
3. YkazaTh ums 5101 QyHKINY B BbI30Be PyHKIUU set terminate (F) ;
[Tocne sToro BMecTo terminate () Oyner BbI3bIBaThes Hama GyHkius F () . Takas pyHKuus
HE JIOJDKHA BO3BpAIATh YIIPABJICHHUE OTIEPATOPOM return Wiid TeHePUPOBATh HCKITFOUYCHUE
throw () , OHa MOXET TOJILKO 3aBEPIIUTH MporpaMMy GyHKIMEH exit () wmm abort () .
AHaJIOTUYHO peanu3yeTcs MoAMEHa CTaHAapTHON QpyHKIH unexpected():
set unexpected(F);
OYHKIHS MOKET CTeHEPUPOBATh HECTICIIM(PUIIMPOBAHHOE UCKITIOYEHHE, B 9TOM CIydae, eCiu B
crnenu(pUKaluK UCKIIOYEHUH He yKa3aHO UCKIIIoYeHne bad exception, BI3bIBaeTCA
¢byHkus terminate (), B IPOTUBHOM Cllydae CT€HEPUPOBAHHOE UCKIIIOUEHHUE MTOAMEHSIETCS
Habad exception u HaYMHAETCA MOUCK €ro 00paboTYHKA.



2.2. CtaHAapTHbIE UCKIKOYEHUS.

B cocrae crannaptHoii 6ubnuoreku C++ peaan3oBaH psJi CTaHAAPTHBIX UCKITIOUEHUH, KOTOPbIE
OPraHU30BaHbl B UEPAPXUIO KJIACCOB.

Dta uepapxusi MOXKET CITYKUTh OCHOBOH /ISl CO3/1aHUsI COOCTBEHHBIX KJIACCOB MCKITIOUEHUN U
HepapXuu UCKITIOYCHUH. MOXHO ONpeAesiaTh COOCTBEHHbBIE UCKITIOUCHHUS, YHACIEIOBAB UX OT
KJlacca exception.

Knacc exception onpeneneH B cTaHAapTHONW OMOJIMOTEKE CIEAYIOIIMM 00pa3oMm:

class exception

{

public:

exception () throw();//xoHCTpykTOop 0e3 IapaMeTpoOB

exception (const exceptioné&) throw();//KOHCTPYKTOP KONMPOBAHUS
exception& operator= (const exception&) throw();//oneparop =
virtual ~exception() throw();//mecrpykrop

virtual const char*what () const throw();//reHepupyeT coobieHre
06 oummbke

bi

Bce KOHCTPYKTOPBI 1 METO/IBI IMEIOT CTIeU(DUKAIIHIO, 3aMPEIIAIOIIYI0 TeHEPAIHIO
VCKIIFOUECHUI.

[Ipennonaraercs, 4TO UCKIIOYEHHS TUIIA

- logic error - OIMOKH B JIOTHKE IPOrPaMMBbl, HAIIPMMEP, HEBBIIOIHEHUE KAKOTO-
1100 yCIOBHUS;

- runtime error — OMMOKH BO3HUKAIOT B PE3YNbTaTe HEMIPEIBHICHHBIX
00CTOSITENLCTB TIPU BHITIOTHEHUH MMPOTPAMMBI, HAIPUMED, TIEPETIOTHEHNE TIPU OTICPALIUSX C
JTPOOHBIMU YHCIIAMH;

DTH UCKITIOYCHHSI POTPaMMa JOJHKHA TeHEPUPOBATh CAMOCTOSTENIBHO orepatopoM throw.
[19Th cTaHIAPTHBIX UCKIIFOYEHUN MOPOKAAIOT pa3INYHbIe MEXaHU3Mbl C++.

- bad alloc renepupyer onepanus new, eciii He MOKET ObITh BbIIEJICHA IaMATh

- bad cast m bad typied renepupyrorcs Npyu AMHAMHUYECKOH HIEHTH(OUKALIUH
tumoB (RTTI)

- ios base::failure reHepupyercs CUCTEMON BBOJA/BBIBOJIA.

- bad exception renepupyercs, eciiu cnenupuKanys HCKIOUYEHHH COAEPKUT

bad exception.

3. Co3paHMe cOOCTBEHHOWN nepapxmumn UCKNIOYEHUN

st co3nanust COOCTBEHHOM MepapXHK UCKIIOYEHUH Ha0 OOBSIBUTH CBOM 0A30BBIM Kilacc-
HCKJIIOYEHHE, HAIIPUMED:

class BaseException{};

OcrasbHbIe KJIacChl OyAyT HACIEIHUKAMU 3TOTO Kjlacca, aHAJIOTHYHO TOMY, KaK 3TO CIIEIaHo B
MepapXxuu CTAaHIAPTHBIX UCKITIOYEHHUI:

class Child Exceptionl:public BaseException{};

class Child ExceptionZ:public BaseException{};

Kinacc BaseException MOXHO yHaclienoBaTh OT CTAaHIAPTHOTO Kjacca exception
class BaseException: public exception{};

HacnenoBanue oT CTaHJApTHBIX KJIACCOB MO3BOJUT UCMOJb30BAaTh METOA Wwhat il BBIBOJA
CcOoO0OIIeHuI 00 ONINOKaX.

Hepapxust K1acCOB-UCKITIOYCHUN TTO3BOJIIET BMECTO HECKOIBKUX PA3HBIX OJIOKOB-JIOBYIIEK
HaIMcaTh IWHCTBEHHBIN OJIOK C TUIIOM apryMeHTa 0a30BOro Kiiacca.



3. MocmaHo8kKka 3adayu

1. Peanu3oBatk Kiacc, neperpy3uThb Uil HEro ONepalyy, yKa3aHHbIE B BApUAHTE.
OnpenenuTs HCKIIIOYUTEIBHBIE CUTYALHH.
3. IlpeaycMoTpeTh reHepalnuo UCKIYUTEIbHBIX CUTYaLU.

4. Xod pabombi

3agaua
PeanuzoBats knacc Bektop. Pasmep Bektopa orpannueH 3HaueHueM MAX SIZE=30.
[leperpy3uts 1Uist HETO ONepaluu
e noctyn no unaekcy([int i]),
e no0aBneHue dneMeHTa (+ int),
e yJajJcHUE 3JIEMEHTA U3 Havajia BekTopa (--).
[IpenycMOTpeTh reHepalio UCKIIIOUNTENBHBIX CUTYALHUH.

HcknrounTenbHble CUTyallud TEHEPUPYIOTCS:

1 — B KOHCTPYKTOpE € apaMeTPOM IPU MONBITKE CO37aTh BEKTOP OO0JIbIIe MAaKCUMAIbHOTO
pasmepa;

2, 3 — B omepaIyuu [ | — mpu MOMBITKE 00paTUTHCS K JIEMEHTY ¢ HOMepoM MeHbIne () v OoJbie
TEKYILEro pa3Mepa BEKTOpa;

4 — B onepanu + — Ipu MOMbBITKE JOOABUTH JIEMEHT C HOMEPOM O0JIbIIIE MAKCUMAIBHOTO
pasmepa;

5 — B onepanuu — Npu MOMbITKE YAAIUTh 3JIEMEHT U3 MYCTOT0 BEKTOpA.

BAPUAHT PEAJIM3ALIMUA 1.

Nudopmarnys 006 HCKITIOYUTENBHBIX CUTYAIMSIX MTEPEIACTCS ¢ TTOMOIIBIO CTAaHAAPTHOTO TUTIA
JAHHBIX.

1. Co3path mycTOW MPOEKT.

2. JloGaBuTh B HETO Kiacc Vector.

3. B c¢aiin Vector.h no6aButh onmcanue kinacca Vector:

#pragma once
#include <iostream>
using namespace std;
const int MAX_SIZEZSO;//MaKcmmaanuﬁ pasMep BeKToOpa
class Vector
{
int size;//Texymmit pasMmep
int *beg;//ykasaTesib Ha HAYAJO IOMHAMUUYECKOTO MAaCCUBA
public:
Vector () {size=0;beg=0;}//xoHCTpYyKTOp 0€3 IapaMeTpoB
Vector (int s);//KOHCTPYKTOP C NapaMeTpoM
Vector (int s, int* mas);//KOHCTPYKTOp C [IapaMeTpoM
Vector (const Vectoré&v);//KOHCTPYKTOP KONMPOBAHMS
~Vector ();//OoecTpyKTop
const Vector& operator=(const Vectors&v);//omnepaums OpUCBaAMBaHUS
int operator[] (int 1i);//mocTyn no mMHIOEKCY
Vector operator+(int a);//moBaBieHue syeMeHTa
Vector operator--();//ynoaneHue sJeMeHTa
//OpyxecTBeHHHE QYHKLUMM BBOJIA-BHBOIA
friend ostream& operator<<(ostreamé&out, const Vector&v);
friend istreamé& operator>>(istreamé& in, Vector&v);

}i

4. B ¢aiin Vector.cpp 100aBUTH OnpeieieHne METOI0B Kiacca Vector:



Vector: :Vector (int s)
{
//ecnu Tekyumi pasMep OoJiblle MaKCUMaJIbHOTO, TO I'€HEepUMpPYyeTCd MCKIIoUeHUEe
if (s>MAX SIZE) throw 1;
size=s;
beg=new int [s];
for (int 1=0;i<size;i++)
beg[i]=0;

}

Vector: :Vector (const Vector &v)

{
size=v.size;
beg=new int [size];
for (int 1=0;i<size;i++)

begl[il=v.begl[il];

}

Vector::~Vector ()

{
if (beg!=0) delete[]lbeg;

}

Vector: :Vector (int s,int *mas)

{

//ecnn Tekyuui pasMmep OoJiblle MaKCUMMaJIbHOTO, TO TE€HEePUPYyeTCd MUCKJIIUeHUEe
if (s>MAX SIZE) throw 1;
size=s;
beg=new int[size];
for (int 1=0;i<size;i++)

begl[i]l=mas[i];

const Vector& Vector::operator =(const Vector &v)

if (this==&v)return *this;

if (beg!=0) delete []lbeg;

size=v.size;

beg=new int [size];

for (int 1=0;i<size;i++)
begl[i]=v.beg[i];

return*this;

ostream& operator<<(ostream&out, const Vector&v)
{
if(v.size==0) out<<"Empty\n";
else
{
for (int i=0;i<v.size;i++)
out<<v.beg[i]<<" ";
out<<endl;
}
return out;
}
istream& operator >>(istreamé&in, Vectoré&v)
{
for (int 1=0;i<v.size;i++)
{
cout<<">";
in>>v.beg[i];
}
return in;
}
int Vector::operator [] (int 1)
{
if (i<0) throw 2;//eciu MHIOEKC OTPULATEJILHEIM, TO IE€HEePUPYETCH MCKJIIOUEHMUE
//ecnu mHOekc 6oJiblle pasMep BEKTOpa, TO IeHepUpPyeTCs MUCKIInUYEHMrEe



if (i>=size) throw error ("Vector length more than MAXSIZE\n");
return beg[i];

}

Vector Vector::operator +(int a)

{
//ecnu npu noBaBJIEeHMM BJIEMEHTa pasMep BeKTopa cTaHeT 6oJiblle MaKCUMAJIbHOTO,
//TO TeHepupyeTCa UCKIUEHUE

if (size+1==MAX SIZE) throw 4;

Vector temp(size+l,beq);

temp.beg[sizel=a;

return temp;

Vector Vector::operator —--{()

{

//ecnu BEKTOP HyCTOTZ, TO YyHaJlMThb 3BJIEMEHT HEJIb3UM U I'€HEepUMpPpyeTCHA MCKIIIYEHNME

if(size==0) throw 5;
if (size==1)//ecau B BEKTOpP OIMH B3JIEMEHT
{

size=0;

delete[]beg;

beg=0;

return *this;
}i
Vector temp(size,beq);
delete[]lbeg;
size--;
beg=new int[size];
for (int 1=0;i<size;i++)
begl[i]l=temp.beg[i];
return*this;

}
5. JoGaButk B ipoekT (aiin 1ab9 main.cpp. B ¢aiin 3anucars Gpyrkmuo main(), CO3IaI0NTYIO

00BEKTHI KJ1acca Vector U O3BOJISIONIYIO TEHEPUPOBATh UCKITIOUUTEIIbHBIE CUTYAIIHH.
#include "Vector.h"
#include <iostream>
using namespace std;
int main ()
{
/ /KOHTPOJIMPYEMBI BOJIOK
try
{
Vector x(2);//BexkTop M3 IOBYX 3JIEMEHTOB
Vector y;//mycToi BEKTOP
cout<<x;//meuars BeKTOpa X
cout<<"Nomer?";
int 1i;
cin>>i;
//BEIBOI ®JIeMeHTa C HOMepoM 1, ecymu HoMep OoJibme 2 wuiau MeHbme 0, TO
//TeHepupyeTCcsa MCKIOUUTENbHAS CUTyalus
cout<<x[i]<<endl;
//nobaBijieHre B3JIeMeHTa B BEKTOp, eCJu MAX7812E=2, TO I'eHepupyeTcsd
/ /UCKIIOUNTEeJIbHAS CUTyaLmMs
y=x+3;
cout<<y;
//yoanurTe OOVH 3JIEMEHT M3 BEeKTOpa
——x;
cout<<x;
//ymanuTs OOUH BJIEMEHT M3 BEeKTOpa
——x;
cout<<x;//BEKTOp NyCTOM
//ymnanuTs OOUH BJIEMEHT M3 BEeKTOpa



//TeHepupyeTCcsa MUCKIIOUUTESIbHAS CUTYaLNnd

——x;
}
//0BpaboTUunK MCKIIOUEHUS
catch (int)
{COut<<"ERROR! !!"<<endl; }//coobmenumne o6 ommubkre
return 0;
}
6. BBINONHUTE TECTUPOBAHHUE POTPAMMBI C T€HEPALUEN PA3IUYHBIX UCKIFOUUTEIbHBIX

CUTYalUM.

BAPUAHT PEAJIM3ALIU 2.

Nudopmanys 006 HCKITIOUUTENBHBIX CUTYAIMSIX MEPEIACTCS ¢ TTOMOIIBIO TOJIB30BATEILCKOTO
KJIacca.

1. Co3nath mycTOl MPOEKT.

2. JobGaButs B Hero (aiin error.h.

3. B daiin error.h 1o6aBuTh onucanue Kiacca error:

#pragma once
#include <string>
#include <iostream>
using namespace std;
class error //wxjacc ommbka
{
string str;
public:
//KOHCTPYKTOP, MHuUMMUPYeT arTpubyT str coobumeHmeMm 06 oummbre
error (string s) {str=s;}
void what () {cout<<str<<endl;} //BeIBOOMT 3HaueHue aTpubyra str
bi
4. JloGaButh kimacc Vector. B ¢aiin Vector.h nob6aButh onucanue kiacca Vector:

fpragma once

#include <iostream>
using namespace std;
const int MAX SIZE=20;
class Vector

{

int size;

int *beg;
public:
Vector () {size=0;beg=0;}
Vector (int s);
Vector (int s,int* mas);
Vector (const Vectoré&v);
~Vector () ;
const Vector& operator=(const Vector&v);
int operator[] (int 1i);

Vector operator+ (int a);
Vector operator--{();
friend ostream& operator<<(ostreamé&out, const Vectors&v);
friend istream& operator>>(istream& in, Vector&v);
}i
5. B c¢aiin Vector.cpp 106aBuUTh onpeaeneHne MeToA0B Kinacca Vector:
include "Vector.h"
#include "Error.h"
#include <iostream>
using namespace std;

Vector: :Vector (int s)



if (s>MAX SIZE) throw error ("Vector length more than MAXSIZE\n") ;
size=s;
beg=new int [s];
for (int 1=0;i<size;i++)
beg[i]=0;
}
Vector::Vector (const Vector &v)
{
size=v.size;
beg=new int [size];
for (int 1=0;i<size;i++)
begl[i]=v.beg[i];
}
Vector: :~Vector ()
{
if (beg!=0) delete[]lbeg;
}
Vector::Vector (int s,int *mas)
{
if (s>MAX SIZE) throw error("Vector length more than MAXSIZE\n");
size=s;
beg=new int[size];
for (int 1=0;i<size;i++)
beg[i]l=mas[i];

const Vector& Vector::operator =(const Vector &v)

if (this==&v)return *this;

if (beg!=0) delete []lbeg;

size=v.size;

beg=new int [size];

for (int 1=0;i<size;i++)
begl[il=v.begl[il];

return*this;

ostream& operator<<(ostream&out, const Vector&v)
{
if(v.size==0) out<<"Empty\n";
else
{
for (int i=0;i<v.size;i++)
out<<v.beg[i]l<<" ";
out<<endl;
}
return out;
}
istream& operator >>(istream&in, Vectoré&v)
{
for (int 1i=0;i<v.size;i++)
{
cout<<">";
in>>v.beg[il];
}
return in;
}
int Vector::operator [] (int 1)
{
1if (i<0) throw error ("index <0");
if (i>=size) throw error ("index>size");
return begl[i];
}

Vector Vector::operator +(int a)



if (size+1==MAX SIZE) throw 4;
Vector temp(size+l,beq);
temp.beg[sizel=a;

return temp;

Vector Vector::operator —--()
{
if (size==0) throw error ("Vector is empty");
if (size==1)
{
size=0;
delete[]beg;
beg=0;
return *this;
}s
Vector temp(size,beq);
delete[]lbeg;
size--;
beg=new int[size];
for(int i=0;i<size;i++)
begl[i]=temp.beg[i];
return*this;

}
6. JloGaButh B mpoekT (aityt lab9 main.cpp. B daiin 3anucats dpyakuo main(), CO31ar0NIYI0

00BEKTHI Ki1acca Vector U Mo3BOJISIONIYI0 TeHEPUPOBATH UCKIIIOUUTEIbHBIC CUTYAITUH.
#include "Vector.h"
#include "Error.h"
#include <iostream>
using namespace std;
int main ()
{
try
{
Vector x(2);
Vector y;
cout<<x;
cout<<"Nomer?";
int 1i;
cin>>1i;
cout<<x[i1]<<endl;
y=x+3;
cout<<y;
——x;
cout<<x;
——x;
cout<<x;
——x;

}

catch (error e)
{e.what();}

return 0;

}
7. BBINONHUTH TECTUPOBAHHE NMPOTPAMMBI C T€HEpALUEN PA3IUYHBIX UCKITIOUUTEIbHBIX

CUTYaLHM.

BAPUAHT PEAJIM3ALINN 3



WNndopmanus 00 UCKIIIOUYUTETBHBIX CUTYAIUAX IIEPENACTCS ¢ IOMOIIBIO HepapXUH
H0JTb30BaTEIbCKUX KIIACCOB.

1. Co3parb ycTON NPOEKT.

2. JloGaButh B Hero (aiin error.h.

3. B ¢aiin error.h 1o6aBuTh onrcaHNe HEPAPXUU MOJIB30BATEILCKUX KIIACCOB AJISl ONPEICTICHHS

HNCKIHOYUTCIBbHBIX cmyaunﬁ.
fpragma once
#include <string>
#include <iostream>
using namespace std;
class Error//6aszsoBeli Kjiacc
{
public:
virtual void what(){};
bi
class IndexError:public Error //ommbka B MHIEKCE BeKTOpa
{
protected:
string msg;
public:
IndexError () {msg="Index Error\n";}
virtual void what () {cout<<msg; }
bi
class SizeError:public Error //ommbka B pasmepe BeKTOpa
{
protected:
string msg;
public:
SizeError () {msg="size error\n";}
virtual void what () {cout<<msg; }
bi
class MaxSizeError:public SizeError //mpeBhileHre MakCMMaJIbHOTO pasMepa

{

protected:
string msg_;
public:
MaxSizeError () {SizeError () ;msg ="size>MAXSIZE\n";}
virtual void what () {cout<<msg<<msg_ ;}

bi
class EmptySizeError:public SizeError //ynaneHre u3 IyCcTOTO BEKTOPa
{
protected:
string msg ;
public:
EmptySizeError () {SizeError () ;msg ="Vector is empty\n";}
virtual void what () {cout<<msg<<msg_ ;}
bi
class IndexErrorl:public IndexError //MHIOEKC MeHbIE HYJI

{

protected:
string msg_;

public:
IndexErrorl () {IndexError () ;msg ="index <0\n";}
virtual void what () {cout<<msg<<msg_ ;}

bi
class IndexError2:public IndexError //mHmekc 6GoJsiblle TEeKymEero pasMepa BeKTopa
{
protected:
string msg_;

public:

IndexError2 () {IndexError ();msg ="index>size\n";}

virtual void what () {cout<<msg<<msg_ ;}

b



4. Jo6aButh knacc Vector. B daiin Vector.h no6aButh onucanue kiacca Vector:
const int MAX SIZE=20;
class Vector
{
int size;
int *beg;
public:
Vector () {size=0;beg=0;}
Vector (int s);
Vector (int s,int* mas);
Vector (const Vectoré&v) ;
~Vector () ;
const Vector& operator=(const Vector&v);
int operator|[] (int 1i);
Vector operator+ (int a);
Vector operator--{();
friend ostream& operator<<(ostream&out, const Vector&v);
friend istream& operator>>(istream& in, Vector&v);
b

5. B ¢aiin Vector.cpp 106aBuUTh onpeeneHrne MeTooB kiacca Vector:
#include "Vector.h"

#include "Error.h"

#include <iostream>

using namespace std;

Vector::Vector (int s)

{

if (s>MAX SIZE) throw MaxSizeError();
size=s;
beg=new int [s];
for (int 1=0;i<size;i++)
beg[i]=0;
}
Vector::Vector (const Vector &v)
{
size=v.size;
beg=new int [size];
for (int 1=0;i<size;i++)
begl[i]=v.beg[i];
}
Vector: :~Vector ()
{
if (beg!=0) delete[]lbeg;
}
Vector::Vector (int s,int *mas)
{
size=s;
beg=new int[size];
for (int 1=0;i<size;i++)
beg[i]=mas[i];

const Vector& Vector::operator =(const Vector &v)

if (this==&v)return *this;

if (beg!=0) delete []lbeg;

size=v.size;

beg=new int [size];

for (int 1=0;i<size;i++)
begl[i]=v.beg[i];

return*this;



ostream& operator<<(ostream&out, const Vector&v)
{
if(v.size==0) out<<"Empty\n";
else
{
for (int i=0;i<v.size;i++)
out<<v.beg[i]l<<" ";
out<<endl;
}
return out;
}
istream& operator >>(istream&in, Vectoré&v)
{
for(int i=0;i<v.size;i++)
{
cout<<">";
in>>v.beg[il];
}
return in;
}
int Vector::operator [] (int 1)

{

1if (i<0) throw IndexErrorl () ;
if (i>=size) throw IndexError2();
return beg[il];

Vector Vector::operator +(int a)
{
if (size+1==MAX SIZE) throw MaxSizeError();
Vector temp(size+l,beq);
temp.beg[sizel=a;
return temp;
}
Vector Vector::operator —--()
{
if (size==0) throw EmptySizeError();
if (size==1)
{
size=0;
delete[]beg;
beg=0;
return *this;
}i
Vector temp(size,beq);
delete[]lbeg;
size--;
beg=new int[size];
for(int i=0;i<size;i++)
beg[i]=temp.beg[i];
return*this;
}
6. JloGaButh B mpoekT (aitin lab9 main.cpp. B daiin 3anucaTts dpyakmo main(), CO31ar0NIYI0

00BEKTHI Ki1acca Vector U Mo3BOJISIONIYI0 TeHEPUPOBATH UCKIIIOUYUTEIbHBIC CUTYAITUH.
#include "Vector.h"
#include "Error.h"
#include <iostream>
using namespace std;
int main ()

{



}
7.

try

{

Vector x(2);
Vector vy;
cout<<x;
cout<<"Nomer?";
int 1i;

cin>>i;
cout<<x[i]<<endl;
y=x+3;

cout<<y;

——x;

cout<<x;

——x;

cout<<x;

——x;

}
catch (Error &e)

e.what () ;

return 0;

BBINOSHUTHE TECTUPOBAHKWE IPOTPAMMBI C T€HEPALIMEN PA3IUYHBIX UCKIFOUYUTEIbHBIX
CUTYaLHM.

5. BapuaHmbli

3amanue Bapuant
peanusanuu

Knacc- xonteitnep BEKTOP ¢ anemenramu tumna int.
PeannsoBats onepanuu: 1,2
[] — moctymna no UHIAEKCY;

() — onpeneneHue pa3mepa BEKTOPa;

+ ymucio — 700aBIsIeT KOHCTAHTY KO BCEM dJIEMEHTaM BEKTOpa;
- N- yIaJseT N 3JIEMEHTOB U3 KOHIIA BEKTOPA.

Knacc- xonreitnep BEKTOP ¢ snementramu tuna int.
Peanu3zoBars onepanuu: 2,3
[]- moctyna no uHAEKCy;

int() — onpeneneHue pa3mepa BEKTOPa;

-n — yJaisieT n 3JIEMEHTOB U3 KOHIIA BEKTOPA;

+1n - 100aBiSET N AJIEMEHTOB B KOHEI] BEKTOPA.

Knacc- xonreitnep BEKTOP ¢ anementamu tuna int. 3,1
Peanu3zoBars onepanuu:

[] — moctymna no MHIAEKCY;

+ +— m00aBIISIET 37IEMEHT B BEKTOP (MOCTHUKCHAS OTepaIus
T00aBISET SJIEMEHT B KOHEII, Mpe(UKCHAs B HAYAIIO)

Knacc- xonreitnep BEKTOP ¢ snementramu tuna int.
Peann3zoBars onepanuu: 1,2
[] — nocTyna no UHAEKCY;




() — onpenenenue pa3mepa BEKTOPa;
- - — yIajseT 3JIEMEHT U3 BeKTopa (MocT(UKCHAs oneparus

yJaJseT 3JIEMEHT B KOHEI[ BEKTOPa, Mpe(uKCHasi — B HA4YaJo)

Knacc- xonteitnep BEKTOP ¢ anementamu tumna int.
PeanusoBats onepanuu:

[] — moctymna no UHIEKCY;

int() — onpeneneHre pa3mepa BEKTOpa;

* BEKTOp — YMHOXXCHHE 3JICMEHTOB BEKTOPOB a[1]*b[1];
+ n — mepexoJl BIPABO K AJIEMEHTY C HOMEPOM n .

Knacc- konTeitnep MHOXECTBO c anemenTamu tuna int.

PeanusoBats onepanuu:

[] — moctymna no UHIEKCY;

() — onpenenenne pa3mepa MHOKECTBA;

+ — 00BbegUHEHNE MHOKECTB;

++ - moOaBiIeHHE DIIEMEHTA B MHOKECTBO .

Knacc- xonTteitnep MHOXECTBO ¢ snemenTamu Tuna int.

PeanusoBats onepanuu:

[] — moctymna no UHIAEKCY;

int() — onpeneneHre pa3mepa BEKTopa;
* — mepeceueHrne MHOKECTB;

-- - ylaJieHuE AJIeMEHTa U3 MHOKECTBA.

1,2

Knacc- konreitnep MHOXECTBO ¢ snementramu Tuna int.

Peanu3zoBats onepanuu:

[] — mocTyma 1o UHAEKCY;

== - MpOBEpKa Ha PaBEHCTBO;

> YUCII0 — IPUHAIIEKHOCTh YUCTIA MHOXKECTBY;
- N - IEPEeXO0 BIJIEBO K 3JIEMEHTY C HOMEPOM N.

Knacc- konreitnep MHOXECTBO ¢ sanementamu Trma int.

Peanu3zoBats onepanuu:

[] — mocTyma 1o UHAEKCY;

|= - mpoBepKa Ha HEPABEHCTBO;

< YUCJI0 — IPUHAIIEKHOCTh YUCTIA MHOXKECTBY;
+ n — mepexo/1 BIPaBo K 3JIEMEHTY C HOMEPOM N .

10

Knacc- konreitnep MHOXECTBO ¢ snementamu THmna int.

Peanu3zoBars onepanuu:

[] — mocTyma 1o UHAEKCY;

() — ompeienieHne pazmMepa BEKTOPaA;

- — pPa3HOCTh MHOKECTB;

-- — ylaJeHue JIeMEeHTa U3 MHOXKECTBA.

1,2




11

Knacc- xonreiinep CIIMCOK c kimtoueBbIMM 3HauU€HUsIMU THHA | 2, 3
int.

PeanusoBats onepanuu:

[]— moctymna nmo uHAEKCY;

int() — onpeeneHue pa3mMepa CIucKa;

+ BEKTOp — CJIOKEHHUE DJIEMEHTOB CITMCKOB a[i]+b[i];
- N - IePexXo]l BIEBO K 3JIEMEHTY C HOMEPOM .

12

Knacc- xonreiinep CIIMCOK c kimtoueBbiMM 3HaueHussMu tina | 1,3
int.

PeannusoBats onepanuu:

[] — moctymna no UHAEKCY;

() — onpenenenue pa3mepa BEKTOPa;

+ ynucio — 700aBIsIeT KOHCTAHTY KO BCEM dJIEMEHTaM BEKTOpa;
++ - 1oOaBJIeHHE HJIEMEHTa B KOHEI] CIIHCKA.

13

Kinacc- kontelinep CITMCOK ¢ ki1toueBbIMU 3HAUEHUSIMH THTIA
int. 1,2
Peann3zoBars onepanuu:

[] — moctymna no UHIAEKCY;

+ BeKTOp — AoOaBieHre crrucka b k criucky a (a+b)
+ 9uCiIo — JO00ABIISIET AIEMEHT B HAYAJIO CITHCKA;

14

Kinacc- kontelinep CITMCOK ¢ k1t0ueBbIMU 3HAUEHUSIMH THTIA
int. 2,3
Peann3zoBars onepanuu:

[] — mocTyma 1o UHAEKCY;

() — ompeenieHne pa3mMepa CIHCKa;

* qUCII0 — YMHOKAET BCE DJIEMEHTHI CIHICKA Ha YUCIIO;
- N — MIePEXO0/1 BIEBO K DJIEMEHTY C HOMEPOM 1.

15

Kinacc- konteiinep CITMCOK c kintoueBbIMU 3HAaYEHUAMH Tuna | 3, 1
int.

Peann3zoBars onepanuu:

[] — mocTyma 1o UHAEKCY;

int() — onpeneneHue pasmMepa CIrcKa;

* BEKTOp — YMHOXKEHHUE DJIEMEHTOB CITUCKOB a[1]*b[i];
+n - mepexo/i BIIPaBo K 3JIEMEHTY C HOMEPOM .

6. KoHmposibHbIe eonpochbl

l.
2.

NN kW

Uro npencrasinser coboit uckmoyenue B C++7?

Ha xakue gacTu MCKITIOYEHUS MTO3BOJISIOT Pa3IeIUTh BHIYUCIUTENbHBIN nporecc?
JlocTonHcTBa Takoro nmogxona?

Kaxkoii onepatop ucnomnap3yercs jisl TeHEpaluy UCKITIOUYUTEIbHON CUTyaluu?

Uro npencrasisieT coboit KOHTponupyeMblil 6;10k? J{71st yero oH HykeH?

Yro mpeacTaBisieT co0oi ceknus-aoBymika? J{ms yero ona HyxHa?

Kakwue hopmbl MOXKET UMETH criel(UKanys UCKIIOUEHHS B CEKIIUH JOBYIIKe? B Kakux
CUTYaIUSX UCIIOJIb3YIOTCS 3TH POpMBI?




10.

11

Kaxoif crangapTHBIN KJIacC MOKHO UCTIOIB30BaTh JJIsl CO3/IaHUsI COOCTBEHHOU HepapXuu
VCKJIFOUECHMI?

Kakum 06pa3oM MOKHO CO3/1aTh COOCTBEHHYIO UEPAPXUIO UCKITIOUCHUIA?

Ecnu cnetmudukanms uckimouenuii umeet Bua: void f1()throw(int,double); To kakue
UCKITIOUEHHS MOKET Mpoxaath pyHkuus £1()?

Ecnu cnenmdukanus uckmouenuit umeet Bua: void f1()throw(); To kakue UCKITIOYEHUS
MoXeT mpoxaaTh Gynkmus f1()?

. B xako#i yactu nporpaMMbl MOXKET T€HEPUPOBATHCS UCKITIOUYECHHE?
12.

Hanwucates ¢pyHKIMIO, KOTOpask BBIYUCISIET TUIOIMAAb TPEYTOJIbHUKA TI0 TPEM CTOPOHAM
(bopmyma I'epona).
@DYHKIHIO peann30BaTh B 4 BapuaHTax:
e 0e3 cnenudUKaIy UCKITIOUCHHH;
e co cnenudukamnueit throw();
® ¢ KOHKpETHOU crieruduKanuei ¢ moaxoasyuM CTaHAaPTHBIM UCKITIOYCHHEM;
L] CHGLII/I(I)I/IKaI_[I/IH C CO6CTBCHHBIM peaJII/I3OBaHHBIM HNCKIHOUYCHUCM.

7. CodepxaHue om4yema

1)
2)
3)

4)
5)
6)
7)
8)

[TocranoBka 3amaun (001Iast 1 KOHKPETHOTO BapUaHTA).

CrioBecHOE ONMCaHUE UCKIIOUYUTEIbHBIX CUTYAIUH.

Omnpenenenue Kiiacca error Uil UepapXuu MOIh30BATEIbCKUX KIIACCOB IS ONPEACTICHUS
WCKITIOUUTEIIbHBIX CUTYAIui (€CIM €CTh HEOOXOIUMOCTB ).

Onucanue Kiacca-KOHTEHHEpa.

Ornpenenenre KOMIOHEHTHBIX (DYHKITUH JIJIS1 KJlacca-KOHETeHepa.

Oynkus main().

OO0BsicHEeHHE PEe3yNIBTaTOB PAOOTHI TPOTPAMMBI.

OTBeTHI Ha KOHTPOJILHBIE BOIIPOCHI.
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