Metonuueckue ykazanusa ajisa CPC
10 BBINOJHEHHUIO JIA00PATOPHBIX PadoT MO AMCHUIIIHHE
O0BbEeKTHO-OPUEHTHPOBAHOE IPOrPAMMHPOBAHME

1 Conep:xanue n opopmiieHre 0TYETA 1O JA0OpPaTOPHOM padoTe

Otuer no naboparopHoit paboTe TOKEH COAEPKATh

- TUTYJBHBIN JIUCT (IpUMeEp MPUBEACH B PUIIOKEHUU A)

- IOCTAHOBKY 3aJauu (TEKCT 3aJaHus COITIACHO BapUaHTY)

- onicanue uHTepderica kiacca (class {} 1 KOMMEHTapUHU KO BCEM TIOJISIM,
MeTo/aM U (DYHKITUSIM )

- OINIMCAaHME TECTOB IS MPOBEPKHU KJIACCOB (Main ¢ KOMMEHTapHUSIMH, KaKHe
JIEUCTBUS BBITIOJIHSUIMCH, U TIOJTyYEHHBIE PE3yIbTaThl)

- JIUCTUHT peajiv3aluu kiacca (peanu3aius METoJI0B U PyHKIUN, OTCTYIIbI, 0€3
KOMMEHTapHER)

OTtyeTsl cnaroTcs B 3JIEKTPOHHOM BHjie B hopmare doc, docx mim odt.
IIpumep otuera npuUBEACH B NIPUIOKEHUH b.

2 JlaGoparopHas padora Nel
Tema: Onpenenenne kinacca ¢ IMHAMAYECKH pa3MellaeMbIMU JaHHBIMH
3aganue:
I 3amporpammupoBark Kjiacc COTIIACHO BapUaHTY
IT 3anporpammupoBath main ¢ Tectamu (CO31aHNE OOBEKTA M BHIMIOTHCHHE
JEUCTBUM C HUM)
III Hanucars oTuer
BapuanTs! 3a1anuii 175 1aboparopHoid padotst Nel:
1. AccounaruBHas Tabiauna sl IPEICTaBICHUS CIIMCKOB BU/Ia UMSI=3HauCHHE
u ciosapei fish peidba
class ATable
{
public:
ATable(int maxsize=100);
~ATable();
void add(char *name, char *value);
void remove(char *name);
void setValue(char *name, char *value); // 3amennTh 3HaUeHUE
char *getValue(char *name); // ecnn He Hanu BepHyTh NULL
void print(); // pacnieyaratb cOCTOsSIHUE OOBEKTA



s
2. MHOX€ECTBO IIEJBIX OT a 710 b
Hcnonp3oBarh MaccuB (u1aros, ¢uiar 1 yka3slBaeT HAJIMYHE YUCIa 1+a
class ASet
{
public:
ASet(int a, int b);
ASet(intb); // a mo ymomuanuto 0
~ASet();
void incl(int); // BKIIOUHUTH YHUCIIO B MHOKECTBO
// ecnu TaKoe YMCIIO YK€ €CTh, TO HUUETO HE JeiaTh
void excl(int); // UCKIIIOYUTH
bool contain(int); // conep>kutcsi B MHOKECTBE?
void print(); // pacieuararh COCTOSTHUE OOBEKTA
3
3. CopTupoBaHHBIIl HAOOP CTPOK
class SList
{
public:
SList(int maxsize=100);
~SList();
void add(char *str); // 1o6aBUTH CTPOKY
int count(); // KOIIUYECTBO CTPOK
int find(char *str); / HaifTu cTpoKy, BepHYTh -1 eciu HeT
void remove(int); // yranuTs CTpOKy
char *item(int); // ctpoka mo HOMEpY
void print(); // paciedararh COCTOSTHUE OOBEKTA
3
4. Cnucok
typedef int Data;
class AList
{
public:
AList();
~AList();
void first(); // mepeiiTu Ha IEPBBII JIEMEHT CITUCKA
void next(); // mepeiT Ha CIEAYIOMUNA AIEMEHT
void insert(Data value); // BcTaBka nepen TeKyImum
void remove(); // yranuTh TeKyIUi, TEKyIIUM CTAHOBUTCS CIEAYIIHNA



Data get(); // mony4uuTh 1aHHBIC
bool eol(); // cucok korumIcs, ctouMm Ha NULL
void print(); // paciedararh COCTOSTHUE OOBEKTA

3

5. Ouepenn coObITHI

typedef int Event;

class TQueue

{

public:

TQueue(int maxsize=100);
~TQueue();
void add(int dt, Event obj); // no6aBuTh coObITHE B MOMEHT (ceriuac+dt)
Event get(int &dt); // monmy4uTh coObITHE (dt- MpeBHIIICHNE HHTEPBAJIA)
bool isReady(); // momonuIo Bpemsi 00paboTarh K- COOBITHS
bool isEmpty(); // odepenp mycra
bool isFull(); // ouepenb MojaHa
void print(); // pacnedararb coCTOsSIHUE OObEKTA

3

JIi1st mosTydeHusl TeKYIero BpeMeHU UCTIoIb30BaTh time(0)

6. Urpa 15

class DGame

{

public:

DGame(int n=4, int m=4); // n,m - pazmepsl gocku, npu DGame(4,4) - urpa 15
~DGame();
void up(); // cnBuraem BepxHIOK0 (PUIITKY BHU3
void down();
void left();
void right();
bool ready(); // pemeno!
void random(int n=100); // n cay4allHBIX X0/10B
void print(); // pacnedararb cocTOsSTHUE OObEKTa
3
7. KaprouHas komozaa
typedef int Card;
class CStock

{
public:



CStock(int maxsize, bool init=false);
// ecnu init==true, 3alI0JIHUTH YUCJIAMHU OT 1 10 maxsize
// ecnu init==false, TO KOMUYECTBO KapT B Kooae=0

~CStock();

void add(Card card); // no6aBuTh KapTy

void remove(int 1); // yianuTs 1 KapTy

Card & get(int 1); //i-s1 kapTa

int count();

void mix(); // nepeMemarh KapThl

void print(); // pacnedararb coCTOsSIHUE 00ObEKTa

3

8. OkHO (McnoaB30BaTh conio.h)

class AWindow

public:
AWindow(int left, int top, int right, int bottom);
~AWindow();
void select(); / CnenaTb OKHO BEpXHUM U TEKYIIUM
void gotoxy(int x, int y);
void putch(char);
void puts(char *);
void textattr(int);
void clear();
3
9. Knacc "9Ok3amenanronHas BeomMocts (mo OOII)"
class XList

public:
XList(int maxsize=100);
~XList();
void add(char *name); // Jlo6aBuTh cTyaeHTa
void remove(char *name);
void setMark(char *name, int mark); //3anucarh oTMeTKY
int getMark(char *name); // €clii HET OLICHKU WJIU CTYyJEHTa
// BepHyTH 0
void print(); // pacniedararb cOCTOSSHUE OOBEKTA
3
10. Kitacc marpuiia
class Matrix



{
public:

Matrix(int n, int m);
~Matrix();
double &get(int 1, int j);
void transp(); / TpaHCHOHUPOBATH
void add(double x); // npruGaBUTH KO BCEM dIIEMEHTaM MaTPHIILI X
void multiply(double x); // yMHOXHUTE BCe Ha X
void print(); // pacnedararb cocTOsSSHUE OObEKTa

¥

11. MHOKeCTBO BEIIECTBEHHBIX YHUCEI

class ASet

{

public:
ASet(int size); // size - MAaKCUMaTHHOE KOJIMYECTBO YMCET B MHOKECTBE
~ASet();
void incl(double); // BKIOUUTE YMCI0 B MHOXKECTBO,
// ecnu Takoe YMCIIO YK€ €CTh, TO HUYETO HE JIeNIaTh

void excl(double); // uckmounThb
bool contain(double); / conepxutcs B MHOXKECTBE?
void print(); // pacniedaratb COCTOSIHUE OOBEKTA

s
12. Ouepens ¢ npuopuTeTamMu
struct Data
{
long prioritet;
char info[50];
3
class PQueue
{
public:
PQueue(int maxsize=100);
~PQueue();
void add(const Data &dat); // no6aBuTh qaHHBIE
const Data &first(); // IONYYUTh TaHHBIE C HAUMEHBIITUM TTPHUOPUTETOM
void next(); // yOparb 1aHHbIE C HAUMEHBIITNM TPUOPUTETOM
bool isEmpty(); // ouepenp mycra
bool isFull(); // ouepenpb MmojaHa

void print(); // pacredaratb COCTOSTHHE 00BEKTa



3
13. Kitacc nocienoBarenbHOCTb LENIbIX YHCEN
class Seq
{
public:
Seq(); / myctas mociaen0BaTeIbHOCTh
~Seq();
void add(int x); / 106aBUTH YHUCIIO
void add(const Seq&); // 106aBUTH IPYTyIO MOCIEI0BATEILHOCTD
int count();
int &get(int 1); // MOXYYUTH SIEMEHT MOCJIEIOBATEIbHOCTU
void print(); // pacriedaratb COCTOSHUE 00BEKTA
3
14. Kitacc "OOmas komiexkuust CD"
class CDCollection
{
public:
CDCollection(int nPerson, int nCD);
~CDCollection();
void add(char *CDname, int idPerson); // 106aBuUTh HOBBIN JUCK
void tranfer(char *CDname, int idPerson); // natb nuck idPerson
int where(char *CDname); // y koro nuck
int amount(int idPerson); // ckonbko auckoB y idPerson
char *nameCD(int idPerson, int 1); // Ha3BaHue i-ro nucka y idPerson
void print(); // pacnedararb coCTOsSTHUE 00BEKTa
s
15. Knacc ynopsimoueHHasi OCiI€A0BaTeIbHOCTD 1EIBIX YUCEN (YUCIIa MOTYT
MOBTOPSITHCS).
class SortSeq
{
public:
SortSeq(); // mycTas nocnenoBaTeIbHOCTh
~SortSeq();
void add(int x); / 106GaBUTH YHUCIIO
int count();
int get(int 1); // MOMYYUTH AIIEMEHT MOCJIEI0BATEIHHOCTH
void remove(int 1); // yIanuTh i-il SIEMEHT
void print(); // pacnedararb cocTOsTHHE 00OBEKTa



1
C

{

1
C

{

1

}.

}.

6. Kiacc "Ouepenp Ha nmonyuenue aeduimra'
lass TQueue
public:
TQueue(int maxsize=100);
~TQueue();
void add(long pr, char *name); // 106aBUThH NEPCOHY C YKa3aHHBIM TPHUOPUTETOM
char *first(); // M3 IepBOM TIEPCOHBI B ouepeu (0e3 ynaneHus)
void next(); // ynanuTh MEepByIO MEPCOHY
bool isEmpty(); // ouepenn mycra
bool isFull(); // ouepenb MoaHa
void print(); // pacriedaratb COCTOSHUE 00BEKTA
7. Kiacc "Jlex (AByXCTOPOHHSISI 0O4epe/ib) sl IEeabIX yucen"
lass Deque
public:
Deque(int maxsize=100);

~Deque();

void addleft(int); / no6aBuTh cieBa

void addright(int); // no6aBuTh cipaBa

int getleft(); // neBbIii AMEeMEHT

int getright(); // mpaBbIil 2IeMEHT

void delleft(); / ynanuTs JeBbIi HIIEMEHT

void delright(); // ynanuTe mpaBslii 271€eMEHT
bool isEmpty(); // ouepenp mycTa

bool isFull(); // odepenp moaHA

void print(); // pacnedararb cOCTOsSIHUE OObEKTA

2

8. Knacc ynopsgoueHHasi HocjieJoBaTeIbHOCTh BEIECTBEHHBIX YHCEN (Yncia

MOTYT OBTOPSITHCS).

C

{

lass DSortSeq

public:
DSortSeq(); / mycras mociaeaoBaTeIbHOCTh
~DSortSeq();
void add(double x); // no6aBuTH YKCIIO
int count();
double get(int 1); // MOXYYUTH AIEMEHT MOCIEIOBATEIHPHOCTH



void remove(int 1); // yIanuTh i-il SIEMEHT
void print(); // pacriedaratb COCTOSIHHE 0OBEKTA
3
19. Knacc nocneaoBaTeabHOCTh BEIIECTBEHHBIX YUCEIT
class DSeq
{
public:
DSeq(); / mycras mociaenoBareIbHOCTh
~DSeq();
void add(double x); // no6aBuThH 4KCIIO
void add(const DSeq&); // m06aBUThH APYTYIO MOCIEN0BATEIHHOCTD
int count();
double &get(int 1); // TOIyYUTH AIMEMEHT MOCIEAOBATEIIBHOCTH
void print(); // pacriedaratb COCTOSIHHE 0OBEKTA
3
20. Knacc "Jlex (ABYXCTOPOHHSSI OYEPE/Ib) JIJIsl BEIIECTBEHHBIX YUCEN"
class DDeque
{
public:
DDeque(int maxsize=100);
~DDeque();
void addleft(double); // mo6aBuThH cieBa
void addright(double); // no6aButh cripaBa
double getleft(); // neBsrit
double getright(); // mpaBsirii
void delleft(); / ynanuTs J1eBbIi AIEMEHT
void delright(); // ynanuTe ipaBblii 371€MEHT

bool isEmpty(); // ouepenn mycra
bool isFull(); // ouepenb MojaHa
void print(); // pacnedararb cOCTOSIHUE OObEKTa

3

21. Knacc "Urpa HUM"

[IpencraBbTe, 4TO Mepea BAMU U BallUM [TAPTHEPOM IO UTPE HA CTOJIE

JIEKUT HECKOJIBKO KydeK KamellkoB. [IpaBuia urpsl pazperniaror 3a0parb

3a OJIUH XOJI JII000€ KOJIMYECTBO KAMELIKOB - HO TOJIBKO U3 OJJHON Ky4YKH.
BremrpeiBaer TOT U3 AByX UTPOKOB, KTO 3a0HpaeT co cTojia MOCHeAHUNA KaMelleK.
class NIM

{
piblic:



NIM(int nheap=10);
~NIM();
void setheap(int i, int nmatch); // 3a1aTh KOTMYECTBO CIIMYEK B 1 KyUKe
void take(int 1, int nmatch); // B3sTh 13 1 Kyuku nmatch crinuex
int amount(int 1); // KOTUYECTBO CIHYEK B KyUKe 1
int count(); // KOMTUYECTBO Ky4eK
bool iswin(); // Bce Kyuku mycTbl
void print(); // pacnedararb cOCTOSSHUE OObEKTa

3

22. Urpa 15 ns 6ykB

class DGame

{

public:
DGame(int n=4, int m=4); // n,m - pazmepsl gocku, npu DGame(4,4) - urpa
~DGame();
void settext(char *text); // 3amaeM HayaaIbHBIM TEKCT
// mst 4x4 "CJIIOHCIIUTCTOAABBI "

void up(); // cnBuraeM BepxHIOK (DUIIKY BHU3
void down();
void left();
void right();
bool ready(); // pemeno!
void random(int n=100); // n cay4aliHBIX XO/I0B
void print(); // pacriedaratb COCTOSHUE 0OBEKTA

3

23. OkHO (ucmosb30BaTh conio.h)

class AWindow

{

public:

AWindow(int left, int top, int right, int bottom);
~AWindow();
void select(); / Cnenarb OKHO BEpXHUM U TEKYIIUM
void gotoxy(int x, int y);
void putch(char);
void puts(char *);
void textattr(int);
void clear();

s

24. AccormaTuBHas TadIUIAa



I IMIPEACTABIICHUA CIIMCKOB UMA—3HA4YCHUC

U cjoBapeit fish pe16a
class ATable
{
public:
ATable(int maxsize=100);
~ATable();

void add(char *name, char *value);
void remove(char *name);
void setValue(char *name, char *value); // 3amMmeHUTh 3HAUCHUE
char *getValue(char *name); // ecnm He HanuM BepHyTh NULL
void print(); // pacniedararb cOCTOSSHUE OOBEKTA

s

25. CopTtupoBaHHEII HAOOP CTPOK

class SList

{

public:

SList(int maxsize=100);
~SList();
void add(char *str); // 106aBUTH CTPOKY
int count(); // KOMMYECTBO CTPOK
int find(char *str); // HaliTK CTPOKY, BEpHYTH -1 €ciiu HET
void remove(int); // ymanuTb CTpOKy
char *item(int); // ctpoka o HOMepy
void print(); // pacnieyaratb COCTOSSHHE OOBEKTA

s

26. Knacc marpuna

class Matrix

{

public:

Matrix(int n, int m);
~Matrix();
double &get(int 1, int j);
void assign(const Matrix &); // ckonupoBaTh JaHHBIE U3 JP. MAaTPUIIBI
void add(double x); // mpubaBUTH KO BCeM 3JIeMEHTaM MaTPHIIBI X
void multiply(double x); // yMHOXHTE BCe Ha X
void print(); // pacnedararb cocTOsSTHUE 00OBEKTa



3 JlaGopaTopHasi padora Ne2
Tema: Ileperpyska onepanuii

3anaHue:
[ 3anporpamMmmupoBaTh Kjacc CONIACHO BAPUAHTY

Omnepanuu (€ciiv €cTh B 3aJ]aHuu) =, ||, +=, -=, *=, /=, ++, -- onpeneauTs Kaxk
METO/IBL.

it BBoz1a mepeonpenaenuTs >> , 171 BbIBOJA - << .
dopmar BBOJIa-BbIBOIa OOBEKTOB JIeaTh TaK, KaK yKa3aHO B 3a/IaHUU.
3anuck [TEKCT| 03HAYAET, YTO TEKCT MOXKET OTCYTCTBOBATh, HAIIPUMED,
koHCcTpykTOp MMsiKnacca(a[,b[,c]]) MoxkeT ObITh BbI3BaH C 1, 2 unu 3
apryMeHTaMH.
[Tpumep:
Vector a(0,0),b(1.5,0.3);
cout<<"Bmemute BekTOp a:"<<endl,;
cin>>a;
//ayxHo BBectH (1.2,3.2) BMecTe cO CKOOKaMHU U 3amsiTON
cout<<a<<"+"<<p<<"="<<(atb)<<endl;
// meuaraercs (1.2,3.2)+(1.5,0.3)=(2.7,3.5)

IT 3anporpammupoBaTh main ¢ TecraMu (CO31aHKE OOBEKTa M BHIMTOJTHCHHE
JEHCTBUH C HUM)

III Hanmucarp oTueT

BapuanTe! 3ananuii aiia naboparopHoii padoTsr No2:

1. PanimonanwHbie uncia (npodu) Rational

9TO yHnciia Bujaa a/b, rioe a u b He UMEIOT 00IUX JIeTUTEIICH,
b>0, |al,[b[<2"31

Konctpyxkrop: Rational(a,b)
Oneparnuu:
x+y, X-y, x*y, x/y,
x+=y, X-=y, X*=y, X/=y,
x>y, X<y, X>=y, X<=y, X==y, X!|=y
!X (X paBHO HYJIIO)
e X,y - pallMOHaIbHbIC YKCIIa Ui long
(ompenenuth npeodOpa3zoBanue long->Rational)
BBIBOJI, BBOJI B BuIE 3/5
Meronpr:
long getp(); (uncauTenp)
long getq(); (3HamMeHaTeINb)

2. Bektop Ha miockocTH (X,y) Vector



Konctpyxkrop: Vector(x,y)
Onepanuu:

atb, a-b,

a+=b, a-=b,

a*b (ckaysipHOE MPOU3BECHUE),

a==Db, al=b

la (a aBis€TCS HYJIEBBIM BEKTOPOM),

a/z, z*a ("MacmrabupoBaHue" BEKTOpa)

rae a,b - BexkTopa, z - double

BBIBOJI, BBOJI B BUjIC (1.4,-2.5)
Meronpr:

double getx();

double gety();

3. KommiekcHoe uuncno a+bi Complex

Konctpykrop: Complex(a,b)
Oneparuu:
x+y, X-y, x*y, x/y,
X+=y, X-=y, X*=y, X/=y,
X==Y, X!ZYa
Ix (x paBHO 0)
7 X,y - KOMIUIEKCHBIE yrcia win double
(ompenenuts peodpazoBanue double->Complex)
BBIBOJI, BBOJI B BUje 1.5+2.21
MeTobl:
double getReal(); (peasnibHast yacTh)
double getlmaginary(); (MHUMAasI 4acTh)

4. Bekrop B nossipHbIx koopauHarax (r,phi B rpagycax) Polar

Konctpyxkrop: Polar(r,phi)
Onepanuu:
X+y5 X-Y,
x+=d, x-=d (moBopoT BekTopa Ha d rpaaycoB),
x*=d, x/=d (yBenuueHue/yMeHbIleHHE BeKTOpa B d pa3),
d*x (yBenuueHHbIN B d pa3 BEKTOp X, X HE U3MEHATH!),
x==y, X!=y,
!X (X sIBISIETCS] HYJIEBBIM BEKTOPOM)
7€ X,y - BEKTOpa B NOJISIPHBIX KoopauHarax, d - double
BBIBOJI, BBOJI B BUjie (5.1,30.5)
MeTonpl:
double getLength();
double getAngle();



5. IIpsmoyronbauKk [l,t,r,b] Rect
KOOPJMHATHI IIEeITbIC

Konctpyxkrop: Rect(Lt,r,b)
Oneparuu:
x*y (nepeceuenue, friend),
x+y ("oObenuHeHUE", OXBATHIBAIOIIUNA MPSIMOYTOJIHHUK MUHUMAJIBHOTO
pa3mepa, friend),
X+=y (pacumpuTh X, 3aMEHHUB OXBATHIBAIOIIINM )
x*=y (3aMEHHUTH MEPECEUCHNEM )
x==y, x!=y,
X<=y (X MOJIHOCTBIO JIEXKUT B Y), X>=y (HA000pOT, y B X),
X (ImycTOM MPSIMOYTOJIbHHK)
T7E X,y - MPSMOYTOJbHUKA
BBIBOJ, BBOJ B BUE [0,5,40,20]
MeTtonpl:
int getLeft();
int getTop();
int getRight();
int getBottom();

6. MuoxectBo nensix yucen ot 0 qo 31 Set32
[Tpu onpenenennu XpaHUTh B BUJIE LIEJIOT0 YUCIA U

UCIIOJIb30BaTh OMTOBBIE Onepanuu Haja long

a/b-o0benuHeHne a&b-niepeceyeHue u T.1I.

Konctpyxkrop: Set32() (mepBoHavagbHO MyCTOE)
Oneparuu:
x*y (mepeceueHue), Xx+=y,
x+y (oObeauHeHue), X*=y,
X+=z (BKJIFOUEHHUE YUCJIA Z B MHOXECTBO),
X-y (pa3HOCTb MHOXKECTB), X-=Y,
X-=7 (MCKJIIOUEHHUE YUCa Z U3 MHOXKECTBA),
x==y, x!=y,
X<=y, X>=y (IIOAMHOXECTBO),
x>=7, Z<=X (IIpOBEpKa BXOXKIECHUS YHCJIa Z B MHOKECTBO X)
!X (X - MycTO€ MHOXECTBO)
IJIE X,y - MHOXKECTBA, Z - 1esoe yucio ot 0 1o 31
BBIBOJI, BBOJ B BUjE {1,2,5}



7. Otpe3ok [a,b] (Ha koopAMHATHOM MpsIMOii) Segment

Konctpykrop: Segment(a,b)
Onepanuu:
x*y (mepeceueHue),
x+y ("oObenuHeHue", OXBaTHIBAIOIIUNA OTPE30K MUHUMAJILHOTO pa3mMepa),
x==y, x!=y,
X<=y (X TIOJIHOCTBIO JICKHUT B y), X>=y (HA000POT, y B X),
IX (X - MyCTON OTPE30K)
x+=d (cABHHYTH MpaBbIi Kpail oTpe3ka Ha d),
x-=d (CABUHYTH JIEBBIN Kpai oTpe3ka Ha d),
x>=d, d<=x (mpoBepka nomnaaanus yucia d B OTpe30K X)
rae X,y - orpe3ku, d - double
BBIBO/I, BBOJI B BUji€ [0,5.5]
Meroppr:
double getLeft();
double getRight();

8. Yroxa B rpamycax,MuHyTax,cexkynaax [0,360) Angle

Konctpyxkrop: Angle(g[,m[,s]])
Oneparuu:
x+y, X-y, (YBEIMUNUTH/YMEHBIINUTh YTOJ Ha COOTBETCTBYIOLUI YT OJ)
Xt=y, X-=Y,
z*X, X/, (YBEIHUNTH/yMEHBIIUTH YTOI B Z Pa3)
x*=z, x/=z,
x==y, x!=y,
!X (X paBeH HyIIIO)
€ X,y - YIUIBL, Z - [IEJN0€ Yncio >=1
BBIBOJI, BBOJI B Buje 5°16'25"
MeTtonpn:
int getGrad(); [0..359]
int getMin(); [0..59]
int getSec(); [0..59]

9. Bekrop B mpocTpaHcTBe (X,y,z) Vector

Koncrpyxkrop: Vector(x,y,z)
Onepanuu:
atb, a-b,
a+=b, a-=b,
a*b (ckaysipHOE MPOU3BEICHNUE),
a==Db, al=b



!a (a siBIsIETCS HYJIEBBIM BEKTOPOM),
a/z, z*a ("mMacmrabupoBanue" BEeKTOpa)
rae a,b - BexTopa, z - double

BBIBOJI, BBOJ B BUje (1.4,-2.5,3.1)
Meroppr:

double getx();

double gety();

double getz();

10. Jlata rog,mecsir,aesab ot 01.01.0001 go 31.12.2999 Date
BucokocHbsiMu siBIsit0TCSs roga kpatHeie 4 u 400, Ho He kpaTHbie 100
Pexkomennyercst XxpaHuTh 1aty B BUje konnyectsa e ot 01.01.0001

Konctpyxkrop: Date(y,m,d)
Onepanuu:
X+z, Z+X (100aBUTH K J1aTe YUCIIO THEH Z),
Xt=z,
X-z (yOaBUTb J1aTy Ha YUCIIO AHEH Z),
X-=Z,
X-y (KOJIMYECTBO THEW MEXIy JaTamu),
x==y, x!=y, x<=y, X<y, Xx>=y, Xx>=y,
++X, --X, X++, X--,
TJ€ X,y - AaThl, Z - [IEJI0€ YUCIIO
BBIBOJI, BBOJI B BHE 31/12/2004
Meronpr:
int getYear(); [1..2999]
int getMonth(); [1..12]
int getDay(); [1..31]

11. JInuna B sipnax, dyrax, aroimMax, Toukax Length
1 apa=3 pyra=36 nroitmoB
1 mroitmM=72 ToukKH

Konctpyxkrop: Length(y[f[,i[,p]]1])
Oneparuu:
X+Yy, X-y, (YBETUYUTH/YMEHBIIIUTH JJIMHY Ha COOTBETCTBYIOIIYIO JJIUHY)
XT=y, X-=,
Z*X, X/z, (yB€IMYUTH/YMEHBIIUTD JUIUHY B Z pa3)
x*=z, x/=z,
x==y, x!=y, x<y, x>y, X<=y, X>=y,
!X (X paBHa HYJIIO)



e X,y - JUIMHBL, Z - TIEJI0€ Ynuciio >=1
BBIBOJI, BBOJI B Bujie 5.2.4.30
MeToibl:
int getYard(); [0..00]
int getFoot(); [0..2]
int getInch(); [0..11]
int getPoint(); [0..71]

12. PantnonanbHbie uncna (aqpobu) Rational

9TO ynciia Bujaa a/b, rioe a u b He UMEIOT 00IUX JIEJTUTEIICH,
b>0, |a|,|b|<2"31

Koncrpykrop: Rational(a,b)
Onepanuu:
x+y, X-y, x*y, x/y,
x+=y, X-=y, X*=y, X/=y,
x>y, X<y, X>=y, X<=y, X==y, X!=y
!X (X paBHO HYJIO)
e X,y - pallMOHaIbHbIC YKMCIIa Ui long
(ompenenuth peodpazoBanue long->Rational)
BBIBOJI, BBOJI B BHJIE 3/5
Meronpr:
long getp(); (uncauTenn)
long getq(); (3HamMeHaTenb)

13. KommnekcHoe uncio a+bi Complex

Konctpyxkrop: Complex(a,b)
Oneparuu:
X+y, X-y, x*y, x/y,
x+=y, X-=y, X*=y, X/=y,
x==y, x!=y,
Ix (x paBHoO 0)
7 X,y - KOMIUIeKCHbBIE Yrciia nin double
(ompenenuts peobOpazoBanue double->Complex)
BBIBOJI, BBOJ B BuUE (1.5,2.2)
MeToibl:
double getReal(); (peasibHast yacTh)
double getlmaginary(); (MHUMAasI 4acTh)



14. Jlnvna B Musisix, sipaax, gyrax, moiimax Length
1 muna=1760 sapaos
1 spn=3 dpyra=36 mroitmoB

Konctpykrop: Length(m[,y[,f],1]]])
Oneparuu:
X+Yy, X-y, (YBEIUYUTH/YMEHBIIHUTH JJIMHY Ha COOTBETCTBYIOIIYIO JJIUHY)
X+:y3 X-=y,
z*X, X/z, (yBeIUIUTH/YMEHBIIIUTH JUIUHY B Z pa3)
x*=z, x/=z,
x==y, X!=y, x<y, x>y, X<=y, X>=Yy,
!X (X paBHa HYIIIO)
TJIe X,y - JUTHHBI, Z - IeJI0€ Yncio >=1
BBIBOJI, BBOJ B BUjie 2m Sy 2f 41
Meroppr:
int getMile(); [0..&infin;]
int getYard(); [0..1759]
int getFoot(); [0..2]
int getInch(); [0..11]

15. BexTop B nomnsipHbIX KoopauHatax (r,phi B rpagycax) Polar

Konctpyxkrop: Polar(r,phi)
Onepanuu:
X+y9 X-y,
x+=d, x-=d (moBopoT BekTopa Ha d rpaaycon),
x*=d, x/=d (yBenuueHue/ymeHbllIeHHE BEKTOpa B d pas),
d*x (yBenuueHHBIN B d pa3 BEKTOP X, X HE UBMEHSTH!),
x==y, x!=y,
!X (X SIBJIIETCS HYJIEBBIM BEKTOPOM)
e X,y - BEKTOpa B MOJSPHBIX KoopauHarax, d - double
BBIBOJI, BBOJI B BUE 5.1@30.5
MeTtonpbl:
double getLength();
double getAngle();

16. MuOxecTBO nenbix uyncein ot 0 1o 31 Set32
[Ipu onpeneneHny XpaHUTh B BUJE LIEJIOTO YKCIa U
UCIOJIb30BaTh OMTOBBIE onepaluu Hax long
a|b-o0beauHeHre a&b-niepeceueHre 1 T.1I.



Konctpykrop: Set32() (mepBoHadagbHO MyCTOE)
Onepanuu:
x*y (mepeceuenue), x+=y,
x+y (oObeauHeHue), Xx*=y,
X+=Z7 (BKJIFOUEHUE YHCIIa Z B MHOXKECTBO),
X-y (pa3HOCTh MHOXXECTB), X-=Y,
X-=7 (MCKIIFOUCHHE YHCJIa Z U3 MHOXKECTBA),
X==Y, X!ZYa
X<=y, X>=y (IMIOAMHOXXECTBO),
x>=z, z<=X (IIpOBEpKa BXOXKICHUS YKCIIa Z B MHOKECTBO X)
IX (X - myCTO€ MHOXKECTBO)
1€ X,y - MHOXECTBA, Z - 1iesoe unciio ot 0 qo 31
BbIBOJI, BBOJI B BUJE (1 2 5)

17. BpeMms yachl, MUHYTBI, CEKYH/IbI Time

Konctpyxkrop: Time(h[,m[,s]])
Oneparuu:
X+y, X-y, (YBEJIMYUTH/YMEHBIIIUTh BPEMS Ha COOTBETCTBYIOIIUNA BpeMs)
X+:y9 X_ZY:»
z*X, X/z, (yBeIM4YUTH/YMEHBIIIUTH BPEMS B Z pa3)
x*=z, x/=z,
x==y, X!=y, X<y, X>y, X<=y, X>=Y,
!X (X paBHO HYJIO)
TJI€ X,y - BpEMsl, Z - LIEJ0€ Yucio >=1
BBIBOJI, BBOJI B BuJie 5:16:25
Metonbl:
int getHour(); [0..&infin;]
int getMin(); [0..59]
int getSec(); [0..59]

18. OTpe3ok [a,b] (Ha KoopauHATHOM MpsiMoii) Segment

Koncrpykrop: Segment(a,b)
Onepanuu:
x*y (mepeceueHue),
x+y ("oObenuHeHuE", OXBaTHIBAIOIIUNA OTPE30K MUHUMAJILHOTO pa3mMepa),
X+=y9 X*=y7
x==y, x!=y,
X<=y (X TIOJIHOCTBIO JICKHUT B y), X>=y (HA000POT, y B X),



!X (X - MyCTOM OTPE3OK)
x>=d, d<=x (mpoBepka nomananus yucia d B OTpe30K X)
rae X,y - orpe3ku, d - double
BBIBOJ, BBOJI B BHAE [0,5.5]
Meroppr:
double getLeft();
double getRight();

19. Crpoxka String

Konctpyxkropsr: String(char * =""), xormii
Oneparuu:

Xty, X+=y,

X=Y,

x[1],

X>y, X<y, X>=y, X<=y, X==y, X!=y,

IX (X - mycTasi CTpoKa)

e X,y - CTpoKa uiu char *

BBIBOJI, BBOJI B Bue "te\"xt"
MeTtonpbl:

int length();

const char *c_str(); (cTpoka)

20. Bekrop u3 n 3HaueHu Vector

Konctpyxkrop: Vector(n), konuit
Oneparuu:

X+y9 X+=y’

X=Y,

x[i],

x==y, x!=y,

TJI€ X,Y - BEKTOPBI

BBIBOJI, BBOA B Bue {1.0,2.0,3.5}
Meronpr:

int size();

21. [IpsmoyronbhuKk [1,t,r,b] Rect B enbx koopauHaThI

Konctpyxkrop: Rect(Lt,r,b)



Oneparuu:
x*y (mepeceuenue, friend),
x+y ("ob6beanHeHne", 0XBaTHIBAIOLIUI MPSIMOYTOJIbHUK MUHUMAJIHHOTO
pa3smepa, friend),
Xx+=y (pacluupuTh X, 3aMEHHUB OXBAaTHIBAIOILIIM)
Xx*=y (3aMEHUTb MEPECEUCHUEM )
x==y, x!=y,
X<=y (X MOJIHOCTBIO JIEKHUT B y), X>=y (HA000pOT, Y B X),
!X (mycToit mpsIMOYTOJILHUK)
7€ X,Y - IPSAMOYTOJIbHUKU
BBIBOJI, BBOJI B BHjie [0 5 40 20]
Meronpr:
int getLeft();
int getTop();
int getRight();
int getBottom();

22. Bekrop B mpocTpaHcTBe (X,y,z) Vector

Konctpykrop: Vector(X,y,z)
Oneparuu:

at+b, a-b,

at+=b, a-=b,

a*b (ckanspHOE MPOU3BEICHUE),

a==Db, al=b

la (a AByIA€TCS HYJIEBBIM BEKTOPOM),

a/z, z*a ("MacmrabupoBanue" BEKTOpa)

e a,b - BekTopa, z - double

BBIBOJI, BBOJ B Bujie (1.4 -2.5 3.1)
MeTtonpbl:

double getx();

double gety();

double getz();

23. Bpemst yacel, MUHYTHI, CeKyHAbI Time

Konctpykrop: Time(h[,m[,s]])

Oneparnuu:
x+y, X-y, (YBEJIMYUTH/YMEHBIIUTh BPEMS Ha COOTBETCTBYIOILIUNA BpeMs )
X+=y3 X-ZY>
++X, --X, X++, X-- (I3MEHUTH BpeMsI Ha CEKYH/TY )



Z+X, X+z, X-Z, (A3MEHUTb BPEMS HA Z CEKYH])
X+=z, X-=2,
x==y, X!=y, X<y, X>y, X<=y, X>=Y,
!X (X paBHO HYJIO)
TJIE X,y - BpEMsl, Z - LIEJ0€ Yucio >=1
BBIBOJI, BBOJI B BuJiE 5:16:25
MeTonpl:
int getHour(); [0..23]
int getMin(); [0..59]
int getSec(); [0..59]

24. Bekrop Ha muiockocTH (X,y) Vector

Konctpyxkrop: Vector(x,y)
Onepanuu:

atb, a-b,

a+=b, a-=b,

a*b (ckaysipHOE MPOU3BEICHNUE),

a==Db, al=b

'a (a sBISIETCS] HYJIEBBIM BEKTOPOM),

a/z, z*a ("macmrabupoBanue" BeKTOpa)

rae a,b - BekTopa, z - double

BBIBOJI, BBOJ B BUjiE (1.4 -2.5)
Meroppr:

double getx();

double gety();

25. Bekrop u3 n 3HaueHui Vector

Konctpykrop: Vector(n), konuii
Oneparuu:

X+y3 X+:Y9

X=Y,

x[i],

x==y, X!=y,

7€ X,y - BEKTOPBI

BBIBOJI, BBOJI B BUjie (1.0 2.0 3.5)
Metopbl:

int size();

26. Ctpoka String



Konctpyxkrop: String(char * =""), konuit
Onepanuu:

Xty, X+=y,

X=Y,

x[1],

x>y, X<y, X>=y, X<=y, X==y, X!=y,

IX (X - mycTasi CTpoKa)

e X,y - CTpoKa uiau char *

BBIBOJI, BBOJI B BUjIE 'te"xt' //amocTpodsl yiBanBaroTCs
Meroppr:

int length();

const char *c_str(); (cTpoka)

4 JIabopaTopHas padora Ne3

Tema: BupryanbHble METOJIBI, HACJIEIOBAHUE
3ananue:
I ba3oBbl K1acc i1 BCEX BApUAHTOB:
class Figure
{
int ¢; // uBet
bool visible;
protected:
int X,y; // 6a30Bas TOuKa
virtual void draw();
public:
Figure(int c, int x, int y);
~Figure();
void move(int dx, int dy); // cmectuts Qpurypy Ha (dx,dy)
// BuIMMasi pUrypa racurcs, 3aTeéM pUCyeTcsl B IPyroM MECTe
//'y HEBUAUMOM MPOCTO MEHSIFOTCS MOJIA X,y
void setcolor(int ¢); // ycTaHOBUTH LIBET (PUTYPBI
// BumuMast purypa pucyeTcsi HOBbIM IIBETOM
//'y HEBUIUMOM MPOCTO MEHSETCS MOJIe C
int getcolor(); // MONYyYUTH LIBET
void hide(); // cpsitarh: HapHUCOBATh YEPHBIM IPAMOYTOIHLHHUK
// 1o pasmepam areal()
void show(); // mokasarsb
bool isvisible(); / Bumuma?
virtual void area(int &x1,int &y1,int &x2,int &y?2);
// IOMYYUTH pa3Mepbl NIPSIMOYTOJILHOM 00nacTh, conepxaiiei purypy

55

OnpeaenuTs peanu3aiuio MeToaoB Kiacca Figure.
Mertonp! area u draw HY>KHO OIIPEICIIUTh KaK YUCTO BUPTyaJIbHBIE.



Kaxk HyxHO onpenenuts AecTpykrop Figure n mpou3BOoIHBIX KIaCCOB,

9TOOBI BUIUMBINA OOBEKT MCYE3alI C IKpaHA MPU YHHUUTOKEHUHN?

OnpenenuTh TPOU3BOIHBIN KJIACC COTTIACHO BapUaHTa

OnpenenuTs AOMOJHATEIBLHBIN METO B TIPOU3BOIHOM KJIACCE IS M3MEHCHUS
pa3MepoB:

&nbsp;&nbsp;&nbsp;&nbsp;void setsizes(yinHa, BICOTA);

unu void setsizes(yirHa, BEICOTA, PaIdycC);

wiu void setsizes(paauyc, yronl, yron2);

U T.J.,T.€. U'3MEHCHHE 3HaYCHUH, YKa3bIBAEMbIX B apT'yMEHTaX KOHCTPYTOpa,
HauMHAas ¢ 4-10

OT HanMcaHHOTO KJIacca MPOU3BECTH HOBBIN JOUEPHHM KJTacC - 3aKpalieHHas

¢urypa.

Hampuwmep, 3axpamennsiii pom6 (FillRomb <— Romb « Figure).

JloGaBHUTH K TapaMeTpaM KOHCTPYKTOPA IBET 3aMOTHEHUS.

OnpenenuTs AOMOJHATEIBHBIN METO 111 NU3MEHEHHUS IIBETA 3aIIOJTHCHUS
void setfillcolor(int ¢);

II 3anporpamMmupoBaTh main ¢ TeCTaMu (AMHAMUYECKU CO31aTh 1B€ PUrypsl 2
Pa3HbIX KJIaCCOB, BbI3BATh BCE METO/IbI)
III Hanmucare otuer

BapuanTs! 3aganuit as naboparopHoi padbotsr Ne3:
1. Pom0
Romb(uBet nunuit, X U y 1IeHTpa, JUIMHA, BHICOTA)

2. Dmnc
Ellipse(uBer nuHuii, X 1 'y LeHTpa, paauycl, paauyc2)

3. I[IpsimoyronbHUK (HE3aKpaIICHHBIH )
Rectangle(uiset nunMi, X U y yIia, JUIMHA, BHICOTA, YTOJI IOBOPOTA)

4. ITpstMOYTOJIBHBIN TPEYTOJIBHUK
Triangle(uBeT MuHUN, X U y IPSIMOTO yIJia , KaTeTl, KareT2, yroyi nmoBopoTa)

5. IIpAMOYTOJIBHUK CO CKPYITIEHHBIMU yITIaMU
Rectangle(user nuHMiA, X ¥ y JI€BOr0 HUYKHETO yIUIa, JUIMHA, BHICOTA, PAJNYC)

6. CexTop Kpyra (He3aKpalIeHHbIH)
Sector(uBeTt TuHUM, X U y LIeTpa Kpyra, paauyc, yroil, yron2)



7. IlpaBUIBHBIN TPEYTOJIBHUK
Triangle(uBeT IUHMI, X U y IEHTpPA, JJIMHA CTOPOHBI, YTOJ TOBOPOTA)

8. 3D xupnud (B MpOEKIUN)
Brick(uBeT uHUH, X U y JIEBOTO HUXKHETO yIvIa, JJIMHA, BBICOTA, TOJIIIMHA)

9. KBanpar
Square(1iBeT IMHMIM, X U Y HEHTpa, IJIMHA CTOPOHBI, YTOJI TOBOPOTA)

10.IlecTnyronbHUK
Hexagon(uBeT 1uHUMN, X U y IIEHTPA, JUTMHA CTOPOHBI)

11.Crpenka
Arrow(1IBET JIMHUM, X U y JIEBOTO HIXKHETO yIIIa, JITTMHA, BHICOTA)
—_—
D $ "
s

12. IIatuyronbHas 3Be31a
Pentagram(uBet nuHMi, X U y LIEHTpA, paJnyC, Yroj MOBOPOTA)

13.Crpenka
Arrow(1IBE€T JIMHUM, X U y JIEBOTO HIHXKHETO yIJia, IJTMHA, BHICOTA)
—_— =
D $ .
= =

hi2 2



14.byonuk
Boublik(user nunuii, X u y uenrpa, paauycl, paguyc?)
panuycl<paamyc?2

15.3/4 KBanpara
Square34(1BeT TMHMI, X ¥ Y IEHTPa, JIJIHHA CTOPOHBI, N BBIPE3aHHOTO CEKTOpa
1..4)

.

16. [llectuyronbHas 3Be31a
Star(uBeT JIWHUMN, X U y LIEHTPA, PaJARyC, yroj IoBOpOTa)

17.Hunuaap (B mpoeKIun)
Cylinder(user nuHui, X U y LIeHTpa, paauycl, paanyc2, BbICOTA)

rz/]\ r1 -

18.Kpect
Cross(1IBET TUHUM, X U y LIEHTPa, AJIMHA, TOJIHWHA TOJOCOK)

| 3




19 IIatnyronsHuK
Pentagon(1iseT 1MHMI, X U Y HEHTpPA, IJIMHA CTOPOHBHI)

20.ITapannenorpamMmm
Parallelogram(x u y J1eBOro HUYKHETO yIJia, JJIMHA, BHICOTA, YTOJI HAKJIOHA)

21.ITonykpyr
HalfCircle(uBeT nuHuii, X U y JIEBOTO HUKHETO YIJIa, paJInyC, YIOJI MOBOPOTA)

22.Pagyra (momyOy0OmuK)
Rainbow(uBeTt nuHuii, X U y HeHTpa, paauycl, pagunyc?2)

23.PaBHOOeApEeHHAs Tpanenus
Trapezium(1iBeT JUHUH, X U y JIEBOTO HIXKHETO yIvla, OCHOBaHUE |, OCHOBaHHE?2,
BBICOTA)

24 Kamist (COCTOUT U3 MONYKpyTa U paBHOOEPEHHOTO TPYTOJIHHUKA)
Drop(uBeT TUHUHN, X U Y LEHTPA, BBICOTA TPEYTOJbHHUKA, PAJNYC, YTOJ OBOPOTA)

25.BOCBMUYTOJIBHUK
Octagon(11BeT JIMHMI, X U Y UEHTpPA, IJIMHA CTOPOHBHI)

26.I1pAMOYTONBHUK C OJTHUM 3aTHYTBIM YIJIOM (JIUCT OyMar)
Rectangle(niBer MHMH, X ¥ Y JI€BOTO HIKHETO YIJa, UTMHA, BEICOTA, BEIMYMHA
cruba)

4 JlabopaTopHasi padora Ned

Tema: I11a010HBI, HCKITIOUUTEIIHHBIC CUTYAIIHH

3amanue:

I Onpenenutsb Kiaacc-mabIoOH C UCMIONIB30BAHUEM JTHUHAMUYECKOTO pacipeieieHus
MaMsITH COTIACHO BapHaHTy U HEOOXOIUMbIE KOHCTPYKTOPBI U ONIE€paIvu,
BKJIFOYAs] KOHCTPYKTOP KOMUH, Onepaliusi IPUCBaUuBaHUs U €CIIM YKa3aHO
oneparuio uHaekcanuu. [Ipu BeIxoje 3a rpaHully, IEPENOJIHEHUH U T.11.

BBI3BaTh UCKIIIOUNUTEIbHYIO CUTYaIHIO (OMpeIeTuTh COOCTBEHHBIE KIIACChI)
JUTsl ”HOOPMUPOBAHUS MPOTPAMMBI, BBI3BABIIIEH METO/I.



[Ipu onpenenenuu apy3ei Kiracca-madioHa UCTIOIB30BaTh CIEAYIONTUN PUMeED:

// mpeABapUTENbHBIE OOBSIBICHUS IS JPY>KECTBEHHOM (PyHKIMU-111a0JI0Ha
template<class T> class task; // ecTp kiacc-mabnon
template<class T> task<T>* preempt(task<T>*);

// ecTh QyHKIUA-I1A0JI0OH, Y KOTOPOH apryMEHT - KJ1acc-111a0JI0H

template<class T> class task {
/...
friend void next time(); // apyr - oObIuHas QyHKIUSA
friend void process(task<T>*); // npyr - sK3eMIUIsIp NeperpykeHHON QyHKIIUN
// (ne mabnoH)
// IpyT - KOHKpPETHAsI MHCTAHIUS abIoHa QPyHKIINH
// ¢ COOTBETCTBYIIUMHU apTyMEHTAMU;
friend task<T>* preempt<T>(task<T>*);
// npyrt - GyHKIUSA-11a0JI0H C TAKUM K€ apTyMEHTOM, KaK y
KJlacca
// 3TOT ApyT TpeOyeT NpeaBapuUTEIbHBIX OOBSBICHUN CM. BBIIIIE

template<class C> friend int func(C); // Bce mHCTaHIIMU 11a0JOHHON QYHKIINH
// ¢ MOOBIMHA apryMEHTaMH

friend class task<int>; // npyr - KOHKpETHasi HHCTAHIIMS KJIacca-1adiioHa

template<class P> friend class frd; // apyr - Bce nuHCTaHIMHU Ki1acca-11abaoHa

/...
}s

IT 3anporpammupoBaTh main ¢ TECTaMH
(co3manmre 0OBEKTOB U BBIMIOJIHEHUE ICMCTBUI C HUM,
B T.4. ICKCTBHE, MPUBOJIAIIEE K BOSHUKHOBEHHUIO UCKITIOUUTEIHLHON CUTYalNH,
KOTOPYIO HEOOXOMMO TIEPEXBATUTh)

[T Hamucars oTuer

BapuanTs! 3a1anuit ais naboparopHoit padbotsr Ne4:

1. knacc BeKTOp (OJHOMEPHBIN MacCUB 3JIEMEHTOB 3aJaHHOIO TUIIA U Pa3Mepa,
YKa3aHHOT'O B apryMEHTax KOHCTPYKTOPA)
MOJTyYCHHE 1-TO AJIEMEHTA C IIOMOIIBIO OTepaIliy WHIACKCAIIUN

14. xnacc BeKTOp (OJHOMEPHBIN MAaCCUB AJIEMEHTOB 3a/IaHHOTO TUIIA U pa3Mepa,
YKa3aHHOT'O B apryMeHTax KOHCTPYKTOpPa)
MOJIyYEHHUE 1-T'0 AJIEMEHTA C MIOMOIILIO OTlepalluyi UHICKCAIUH



2. Kjacc MaccuB (OJJHOMEPHBIM MacCUB JIEMEHTOB 3aJJaHHOTO THUIIA),
B apryMEHTax KOHCTPYKTOpPA 33a/Ial0TCS HOMEpP MEPBOT0 U MOCIEAHETO
AJIEMEHTA B MacCHUBE Kak B si3bike Pascal.
MOJIyYEHHUE 1-T'0 JIEMEHTA C MOMOIIBIO ONepalluyi UHACKCAIIUH

15. kmacc maccuB (OJJHOMEPHBII MacCUB AJIEMEHTOB 3aJIAaHHOTO THUIA),
B apryMEHTax KOHCTPYKTOpa 3aJat0TCs HOMED IEPBOTO U MOCIEAHETO
AIIEMEHTa B MaccUBe Kak B si3bike Pascal.

HOJIyYEHUE 1-I'0 3JIEMEHTA C MOMOIIbIO ONlepaly HHIEKCAIIH

3. kitacc MarpuIia (ByMEpHbIN MacCCUB AJIEMEHTOB 33JIaHHOTO THIIA,
pa3Mepsl 33JaI0TCS B apTYMEHTaxX KOHCTPYKTOPA)
noytyueHue (1,j)-ro 3JieMeHTa ¢ MOMOIIIbI0 onepaiuu ()
MOJTyYCHHE CTPOKU KaK MaTPHUIIBI

16. xnacc marpuia (AByMEpHBIH MacCHB 3JIEMEHTOB 3aJJaHHOTO THIIA,
pa3Mepsbl 33JaI0TCs B apryMeHTaX KOHCTPYKTOPA)
nosryueHue (1,j)-ro dJIeMeHTa ¢ TTOMOIIbI0 oneparuu ()
MOJTy4eHHE CTOJIONA KaK MATPHUIIBI

4. kyacc ouepenb dJIIEMEHTOB 3aJaHHOTO THUIIA, pa3MEPOM HE Ooiee
YKa3aHHOI'O B ITapaMeTpax KOHCTPYKTOpa,
noOaBiieHrue << U U3BJICUECHUE >> JJIEMEHTA

4. Kjacc ouepeb AJIEMEHTOB 3aJIaHHOTO THUIIa, pa3MepoM He Oosiee
YKa3aHHOI'0 B ITapaMeTpax KOHCTPYKTOpa,
noOasiieHrne << U U3BJICUEHHE >> dJIEMEHTA

5. KJ1accC IIOCJIEN0BATEILHOCTE DJIEMEHTOB 3aJaHHOTO THIIA,

BCTaBKa B JII000E MECTO

MIOCJICZI0BATEIILHOCTH, ITOJTyYICHHUE 1-TO AJIIEMEHTa TIOCIIEA0BATSIIbHOCTH C
MTOMOIIIBIO OTIEPAIIMY WHACKCAIIHH,

yIaJIeHue TIOATOCIICI0OBATeILHOCTH.

9. knacc IMOCJICA0BATCIIBHOCTD JICMCHTOB 3aJaHHOI'O THIIA,
YAAJICHUEC ITPOU3BOJILHOI'O 3JIEMCHTA 110 HOMCPY, BCTAaBKa B JIF000€ MECTO



IMOCICA0BAaTCIbHOCTH, ITOJIYUYCHHUC 1-TO DJIEMEHTAa IMOoCJIACA0BAaTCIIbHOCTH C
IIOMOIIIBIO OIICpalv HHACKCAIIUH.

18. kJmacc mocieno0BaTeIbHOCTD AIEMEHTOB 3aJaHHOTO THUIIA,

BCTaBKa B JII000E MECTO

MOCJIE0BATEIbHOCTH, MOJyYEHHUE 1-TO AJIIEMEHTA MOCIE0BATEIILHOCTH C
MIOMOIIIbIO OTIEpAIliy WHJIEKCAIUH,

CIICIIEHHE TTOCIIEI0BATEILHOCTEH.

22. KJIacc MOCJIEA0BAaTEIbHOCTE DJIEMEHTOB 3aJJaHHOTO THIIA,

BCTaBKa B JIIDOOE MECTO

MOCJIEIOBATEIIbHOCTH, TTOJyYCHHE 1-TO AIEMEHTA MOCIEI0BATEILHOCTH C
MOMOIIIBIO ONIEpaIlMU UH]IEKCAIUH,

MOJIyY€HHUE MOANIOCIEI0BATEIbHOCTH.

6. KJ1acC yNopsI0Y€HHBIN HAOOP AIIEMEHTOB 3aJIaHHOTO THUMA (1715

KOTOPOTO 3aJIaHbl OTNIEpaIliy CPAaBHEHUS )

yaajaeHue MPOU3BOIBLHOTO AIEMEHTA M0 HOMEDPY, 100aBiIeHre << HOBOTO
AIIEMEHTA,

MOJTy4YEHHE 1-TO DJIEMEHTA MOCIE0BATEILHOCTH C MOMOIIBIO OTlepaIuu
WHJIEKCAIUU.

10. kiacc ynopsiioueHHbI HA0OP IEMEHTOB 33JJaHHOTO TUIA (7151
KOTOPOTO 3aJIaHbl ONIEpallii CPABHEHUS)
Jo0aBiaeHHe << HOBOTO JICMCHTA,
MOJIyYEHHUE 1-TO AIIEMEHTA MOCIIeI0BATEIbHOCTH C MTOMOIIBIO ONIepaluu
WHJIeKCaIlnH,
yJlaJeHHe MOANOCIEeI0BATEIbHOCTH.

19. xnacc ynopsa0ueHHbIM HA0Op AJIEMEHTOB 33JIaHHOTO THIIA (JIJIs
KOTOPOTO 33JIaHbI OIepaIlii CPAaBHEHUS)
Jo0aBIeHre << HOBOT'O 3JIEMEHTA,
MOJTyYeHUE 1-TO AJIEMEHTA MOCIISIOBATeILHOCTH C TIOMOIIBIO OTICPAIliU
MHJIEKCAIUH,
CJIMSTHUE C TIOMOIIBIO OTIepaIy + JIByX MOCIIC0BATSIIbHOCTEH.

23. KJacc ynopsIoueHHbIN HAOOp AJIEMEHTOB 3aJIaHHOTO THUMa (1715
KOTOPOTO 3aJIaHbl OTNIEpaIliy CPAaBHEHUS )
noOasiieHre << HOBOTO DJIEMEHTA,



MOJIYYEHHUE 1-TO AIIEMEHTA IMOCIISI0OBATEILHOCTH C ITOMOIIBIO OIIepaIiun
WHJICKCAIlUH,
MOJy4YE€HUE MOANOCIE0BATEIBHOCTH.

7. KacC MHOXKECTBO 3JIEMEHTOB 3aJIaHHOTO THUMa (17151
KOTOPOTO 3aJIaHbl OTIEpaIliy CPAaBHEHUS HA PAaBEHCTRBO),
pasMepoM He 0oJiee YKa3aHHOTO B IapameTpax KOHCTPYKTOpa.
Kaxxnoe 3HaueHne B MHOKECTBE BCTpeUaeTcst He 0oJiee OJIHOTO pasa.
yaajaeHue MPOU3BOIBLHOTO 3HAUYEHUs -=, J00aBJIEHUE HOBOTO 3HAYEHUS +=,
MIPOBEPKA MPUHAJJIEAKHOCTH FIEMEHTA MHOKECTBRY,
OJTHO MHO>KECTBO SIBIIIETCS] TOJIMHOXKECTBOM JIPYToro (<=).

11. xkJ1acc MHOXXECTBO AJIEMEHTOB 3aJIaHHOTO THITA (JIJIs
KOTOPOTO 3aJIaHbl OTIEpaIliy CPABHEHUS HA PABEHCTRBO),
pa3MepoM He 0oJiee YKa3aHHOTO B ITapameTpax KOHCTPYKTOpa.
Kaxxnoe 3HaueHre B MHOXKECTBE BCTpeuaeTcsi He 0ojiee OTHOTO pasa.
yJlaJeHHue MPOU3BOJILHOTO 3HAYCHUS -=, 00aBJICHUE HOBOTO 3HAYEHUS +=,
MIPOBEPKA MPUHAJICKHOCTH FIEMEHTAa MHOXKECTRY,
Pa3HOCTh (-) MHOXKECTB.

20. K7Iacc MHOXKECTBO 3JIEMEHTOB 3aJJaHHOTO THIA (7151
KOTOPOTO 3aJIaHbl ONE€pAIlMK CPABHEHUS Ha PABEHCTRBO),
pa3MepoM He 0oJiee YKa3aHHOTO B MapamMeTpax KOHCTPYKTOpA.
Kaxxmoe 3HaueHne B MHOXKECTBE BCTpEUaeTCsl HE 00Jiee OTHOTO pasa.
yJlaJ€HHUEe MPOU3BOJIBLHOTO 3HAYEHUS -=, 00aBICHUE HOBOTO 3HAYEHUS +=,
MPOBEPKA MPUHAJJICAKHOCTH FIEMEHTAa MHOXKECTRY,
oObeauHeHue (+) MHOXKECTB.

24. kIacc MHOXKECTBO 2JIEMEHTOB 3aJ]aHHOTO THUTA (IS
KOTOPOTO 33/IaHbl OTlepaIliy CPAaBHEHUS Ha PaBEHCTBO),
pa3mepoM He 0osiee YKa3aHHOTO B MapaMeTpax KOHCTPYKTOPA.
Kaxnoe 3HaueHne B MHOKECTBE BCTpedyaeTcs He 0oJiee OHOTO pasa.
yAaJIieHHEe IPOM3BOJIBHOTO 3HAYCHUS -=, J00aBICHIE HOBOTO 3HAYCHUS +=,
NpOBEpKa MPUHAJIC)KHOCTH DJIEMEHTa MHOKECTBY,
nepeceyeHue (*) MHOXKECTB.

8. KJ1acC acCOIMAaTUBHBINA MAaCCUB, B KOTOPOM MOKHO OCYIIECTBIISATh
MOVMCK 3HAYCHUH 3aJaHHOTO THIIA 10 KITIOYY JPYTroro 3aJaHHOTO THIIA,
JUTSE KOTOPOTO OMpE/IeieHa TPOBEpKa Ha PaBEHCTRBO.
oreparus JocTyna mno kiouy val=obj[key],



I[O6aBJ'IeHI/Ie, HN3MCHCHHNC 3HAUYCHUSA, COOTBCTCTBYIOIIICC KIIIOYY.

12. kiracc accolMaTUBHBIA MAacCUB, B KOTOPOM MOYKHO OCYIIECTBIIATH
MOMCK 3HAYEHUH 3aJaHHOT'O THIIA 10 KIIOUY APYroro 3aJJaHHOro THIIA,
JUTsl KOTOPOTO OIpesiesieHa TPOBEPKa Ha PaBEHCTBO.
omeparus JocTyna mno kiouy val=obj[key],
no0aBiieHre, yAaJleHne 3Ha4YeHUs, COOTBETCTBYIOIIEE KITHOUY.

13. KJ1acc CTEK PJIEMEHTOB 3aJJaHHOTO THIIA, pa3MepoM He S
YKa3aHHOT'0O B IMapaMeTpax KOHCTPYKTOpa,
,u06aBJ1eHI/Ie << ¥ U3BJICUECHHUE >>> DJIEMEHTAa

26. KJ1acC CTEK JIEMEHTOB 3aJJaHHOTO THUIIA, pa3MEepOM He OoJiee
YKAa3aHHOTO B MapaMeTpax KOHCTPYKTOPaA,
nobOaBieHue << M U3BJIICUECHHE >> dJIEMEHTA

21. kjacc Aex i 37€MEHTOB 3aIaHHOTO TUIIA, pa3MEPOM He Ooree
YKa3aHHOTO B IapaMeTpax KOHCTPYKTOpa,
n00aBlieHNE U U3BIICUCHHUE DJIEMEHTOB

25. KJjacc AeK I SJIEMEHTOB 33IaHHOTO TUIIA, pa3MepoM He Ooree
YKa3aHHOT'O B MMapaMeTpax KOHCTPYKTOPa,
00aBJICHUE U U3BJICUCHUE 2JIEMEHTOB
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[MTPMJIOXEHUE b

1 IlocTaHoBKA 3a1a4u

Peanu3zoBarsk Kjacc

3. CopTupoBaHHbII HAOOP CTPOK
class SList

{

public:
SList (int maxsize=100) ;
~SList () ;
void add(char *str); // mobaBuUTb CTPOKY
int size(); // KOJIUMYECTBO CTPOK
int find(char *str); // HaiTu CTPOKY, BEPHYTbL -1 €CJM HeT
void remove (int); // ymajmuTs CTPOKY
char *item(int); // cTpokxa IO HOMEpPY
void print(); // pacmeuaraTb COCTOSHUE OOBEKTA

bi
Peanu3zoBaTh main ¢ TecTamu JJi MPOBEPKH Kiacca (co3laHne 00beKTa U
BBITIOJTHEHUE JIEUCTBUIN C HUM)

2 Onucanue uHTepdeiica Kiaacca
class SList

{
//MakcuMalIbHBIA pa3mep
Int maxsize;
//Texymmii pazmep
int cursize;
//Yxa3aTenb Ha 00J1aCTh TaMATH
char **m;
public:
//KOHCTpYKTOP
SList(int maxsize = 100);
//[lecTpyKTOp
~SList();
//[Job6aBiieHHE CTPOKHU.
void add(char *str);
//BO3BpaT TEKYIIETO KOJIMYECTBA CTPOK
int size() {
return cursize;
s
//HaxoxaeHne HoMepa CTPOKH 0 €€ Ha3BaHUIO
//Ecnu cTpOKH HET, Bo3Bparaercs -1
int find(char *str);
//YnaneHue CTpOKU 10 HOMEPY
void remove(int);
//Bo3Bpar CTPOKH MO HOMEPY



char *item(int);
//Tledarb HHPOPMAITUU O COCTOSHHH 00BhEKTa
void print();
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3 OnucaHue TeCTOB /IJI1 IPOBEPKH KJIACCOB

int main() {

//Co3maeM 00BEKT

SList obj(10);

//BBIBOIMIM Ha dKpaH €ro Ha4aabHOE COCTOSTHUE

cout << "HaganbHoe cocTositHue:\n";

obj.print();

//[1o6aBUM TpH CTPOKH HE B MOPSAIKE BO3PACTAHUS
obj.add("Anna");

obj.add("Tletp");

obj.add("Anekcanmp");

//BbIBesieM Ha SKpaH KOJUYECTBO JIEMEHTOB IMOCIIe J00aBICHUs
cout << "Pa3mep nocine gobaBieHust cTpok:\n";

cout << obj.size() << endl;

//BbIBesieM Ha dKpaH COCTOSTHUE 00BheKTa Mocie 100aBIeHHUs
cout << "CocTosiHHE TI0CIIe J100aBIeHus CTpoK:\n";
obj.print();

//TlonpoOyeM HalTH HE CYIIECTBYIONIYIO CTPOKY

cout << "ITouck He cymecTByrome crpoku Oner:\n";

int 1 = obj.find("Oumer");

//BpiBeieM Ha 3KpaH, HalJieHa CTPOKa, WU HET

if(i!=-1)

else

cout << "Onmer HaiaeH\n";

cout << "Oumner He HaljgeH\n'";

//TlonpoOyeM HalTH CYIIECTBYIOIIYIO CTPOKY

cout << "Ilouck cymecTBymoIIei cTpoku AHHa:\n";
1= obj.find("Anna");

if(i!=-1){

else

cout << "AwuHa HalimeHa\n";

cout << "[TormpoOyeM BBIBECTH HAWICHHYIO CTPOKY Ha dKpaH:\n";
cout << obj.item(i) << endl;

//Ynanum cTpoky AHHa

obj.remove(i);

//BpiBeieM Ha SKpaH JaHHBIE MOCTE YIAJIEHUs CTPOKU AHHA
cout << "JlanHble TOCJe yaaJeHue CTPOKU AHHaA:\n";

obj.print();



cout << "AHHa He HalimeHa\n";

//TlonpoOyeM yIaauTh CTPOKY IO HE CYIIECTBYIOIIEMY HOMEPY
cout << "[lombITKa yTaIuTh CTPOKY IO HE CYIIECTBYIOIIEMY HOMEpy:\n";
obj.remove(20);
return 0O;

}

IlonyueHHble pe3yabTaThI:

HauanbHoe cocTosiHue:

MaxkcumanbsHbINA pazMmep Maccuba: 10

Texyuuii pazmep maccuna: ()

Pa3mep nocie nobaBieHus CTPOK:

3

CocrostHue mocie J00aBIeHUs CTPOK:

MakcumanbsHbli pazmep MaccuBa: 10

Texymmit pasmep maccusa: 3

Conepxumoe Maccupa:

Aunexcanap

AnHHa

ITetp

ITouck He cymecTByrolei crpoku Orer:

OJier He HaleH

ITouck cyuiecTByIo1Iei CTpOKU AHHA:

AHHa HaleHa

[TonrpoGyeM BbIBECTH HaWIEHHYIO CTPOKY Ha IKpaH:

AHHa

JlanHbIe TIOCJIE yAaleHue CTPOKU AHHA!

MakcumaneHbIM pazMep Maccusa: 10

Texymmit pasmep maccusa: 2

Conepxumoe Maccupa:

Aunexkcanap

ITetp

[TombITKa yIAMUTh CTPOKY IO HE CYIIECTBYIOIIEMY HOMEDY:

HeB03M0XXHO y1amuTh CTPOKY

Kopn 3aBepmienus: 1

4 JIucTHHT peajM3aliM Kjacca
SList::SList(int maxsize) :

maxsize(maxsize), cursize(0),
m(new char*[maxsize]) {}

SList::~SList() {
for (int 1 = 0; 1 < cursize; i++)



delete[] m[i];
delete[] m;

void SList::add(char *str) {

if (cursize == maxsize) {
cout << "HeB03MOXXHO 100aBUTH CTPOKy\n";
exit(1);

b

int 1;

for (1 = cursize - 1; 1 >= 0 && strcmp(m[i], str) > 0; 1--) {
m[i+ 1] =m[i];

b

char *s = new char[strlen(str)+1];

strepy(s, str);

mf[i+ 1] =s;

cursize++;

int SList::find(char *str) {
if (cursize == 0)
return -1;
int1=0, r = cursize - 1, mid;
while (r-1>1) {
mid=(1+r)/2;
if (strcmp(m[mid], str) <0)
1 =mid;
else
r=mid;
h
if (strcmp(m][r], str) == 0)
return r;
if (stremp(m[1], str) == 0)
return 1;
return -1;

void SList::remove(int n) {
if (n >= cursize || n <0) {
cout << "HeB03MOXHO yaduTh CTpOKy\n";
exit(1);



delete m[n];

for (int i = n; 1 < cursize - 1; i++)
m[i] =m[i+ 1];

cursize--;

char *SList::item(int n) {
if (n >= cursize || n <0) {
cout << "HeepHsIif uHAEKC\n";
exit(1);
h

return m[n];

void SList::print() {
cout << "MakcumasbHbIi pazmep MaccuBa: " << maxsize << endl;
cout << "Tekymuit pazmep MaccuBa: " << cursize << endl;
if (cursize !=0) {
cout << "Cogepkumoe maccupa:\n";
for (int 1= 0; 1 < cursize; i++)
cout << m[i] << endl,
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