
Ilrana BTopa

KJracose

JcQnxupane Ha KJracoBe. O6erru. Koncrpyrropn. Vrcalarelu rcru o6ercrr na rJracose. Ma-
rrsn r o6eKrII..{nnaunvru o6ernr. lectpyrropn. Crrganane I| pa3pyrlaBane na ooerrn na

EtacoBe. rlpurre.ncrn rDylnrulil r{ KJracoBe. oneparopn. IlpeaeonnnpaH€ Ha oneparopl.
)-rzrare.nn KbM KoMnoHeHTrl Ha rcnacoBe. Kaxonnqno npeAcraBsne. Illa6lonn na Qylrrcqun u

KlracoBe. CrarnqRu rrneH-AaHH[ n u;ren-eynrcqnn

,{eQunapaue Ha Kflaco.te. Ofiexmu

3aAaqa 1. ,{a ce HaMepr.r pe3yJrrarbr or r.t3rrbJruenuero rra flporpaMara:
#i-ncfude ( iostream. h)
class A

{ publ ic:

void Hel- foO;
j ;

void A: :  Hel- lo (  )
{  cout ((  "Hel- f  o wor l -d !  \n" ;
i
int  main o

e. Hel l -o O ;
return 0, .

Peurenne: B nporpalrara e AeQuHI.rpaH KJrac c e.qua q,rren-Qyurqr.rf, c rnae Hello a public cer-
rlil-tra. B DraBHara Qyurqrar e geQuuupan o6errrr e lr qpe3 Hero e aKrlrBlrpana vnen-QyHKrJr.rrra
Hello0. B pesynrar Ha eKpaHa ce r.r3Be)r(Aa reKcrbr

Hef l -o wor l_d !

3aqaua 2. la ce HaMepri pe3yJrrar6T or r.r3rrbJrueH[ero Ha flpolpaMara:
#i-ncl-ude <iost . ream. h)
cl-ass B
{ publ ic:

int  a,  b;
vold in i t  ( int ,  int)  ;

void B:: in i t ( int  x,  int  y)
{a:x, '
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b:y,
)
int  main o

L u e,

c. in i t (5,  8) ;
cout << c.a << '  r r  << c.b << endf ;
return 0;

]

Petuenne:Buporparr.rarae4eQnnrapanK;raccABerrJreH-AaHHrrarborrr.rnintt le.uHaqJreu-

Qys*qu" c raue init. I4 tpure KoMrIoHeHr[ ca,qeK;rap]rpaHr{ n public ceKrlr{rra. B rnaana:ra Syaxqr.r-r e
4eQr'rxupax o6eKrBr c I'I e llnltqxanu3lrpaH rrpes vnen-Qyxrqurra initQ. B pes5nrrar or roBa 3a"qeJrega-
:ra ga o6erra c rraMer (o6uxnoneuo no 4 6afira3a BcrKa v.nen-gauxa) ce r.rHr.rquaJrr434pa, T.e.

c.a c.b
58

Trfi raro qJIeH-AaHHure a ub ca AeKJIapIipaHn n public cexrlr.ura Ha KJraca, B63MoxeH e qp{K
Aocrbrl Ao rtx n maanara Qynr<qr'rr main0. B pesy,rtar crofinocrrme Ea qJreu-Aarrnrrre na o6erra c ce
r.r3BexAaT Ha eKparra lI pe3yJrTaTsT e: I

58

3agava 3. [a ce HaMepr.r pe3ynrarbr or r.r3rrbrtenlero Ha [porpaMara:
#inc]ude ( lostream. h>
^l  -^^ ^

{  pr ivate:
int  a,  b, .

publ ic:
void in i t  ( int ,
vold dispfay (  )

r rn i r i  f - . . in i+l i - r
-  

1r . ,u X7

{a:x;
h :  r r .
-  I ,

]
r ra i  r l  

^ .  
.  j i  

^^ l  ^--  /vurcl  u:  :q l -sp-Lay()  const
{  cout << a << rr  r r  << b << endl ;
)
int  main o

c. in i t (5,  8) ;
c.  d isplay O ;
return 0;

] . .
Peurenne: B nporparr,rara e Ae0lrHlrpaH Knac c ABe qneg-,aaH,ril a rz b or u'u int , ABe qJreH-

i  n l -  \  .

i  n l -  rz l
- ' - -  J t
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Qy"*q"" c I4MeHa init u display. 9nen-,4annure ca AeKrrap4p:rHlr r private ceKqlrfira, a wren-$yrr-
ItrrlrTe-apublicceKr[rtra.Brnasxara$ynrqure4e([unnpaxo6ercrrrcuevnfiqlaalfi€npaxqpe3

sn.en-rlynxrgarra init0. B pesyntar or roBa 3a"qereuara ga o6erra c rraMer ce rrnnqudrrr3npa, T.e.
c.a c.b

58

Tsft xaro rilreH-Aalrnrrre a n b ca AeKnap[paHr{ r private ceKrlmra Ha KJraca, He e Bb3Mo)KeH
trptK Aocrbrl Ao rD( B nlaBnara Qyuxrtnx mainQ. 9pes vnen-rfyxxquffa displayQ crofinocrr.rte na
qneu-Aaunr,rre na o6erra c ce rrBexAar Ha erpara. Pesynrarrt or fi3fir.lrrreur,rem e:

58

3aaa.ta 4. [a ce 4eQnxnpa [oBTopHo KJracET C m npe,qrognara 3agaqa Karo vnen-Qyxrquure
vy ca BrpaAeHr{.

Pemenne:

nbpau HavuH:
nlrq< f-

{  pr ivate:
i -+ ^ L.f t lL at  Pt

publ ic:
void in i t  ( int  x,  int  y)

{a:x;
h :  \ , .

)
r ro i  d di  qnl  arr  /  I  

^^n<f4sf \  /

{  couL << a << r '  r '  << b << endl- ;
1)

l .  l

amopu HavuH:
'c lass C

{  nnirzata.(  r_ *

int  a,  b;
publ ic:

void in i t  ( int ,  int)  ;
void displ"yO const;

l .

in l ine void C:: in i t ( int  x,  int  y)

{a:x;
b:y;

)
in l ine void C::displayO const
{  cout << a << rr  r r  << b << endl- ;
)
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3aAaqa 5. .{a ce HaMeprr r.r o6qcHrt rpelnKure B flporpaMara:
#i-ncl-ude <i-ostream. h)
void f  o
{  c l -ass D

{ pr i -vate:
j -nt .  a,  b;

publ ic:
void ln i t  ( int ,  int)  ;
void displuyO const;

\ ;
in l ine void D:: in i t ( int  x,  int  y)
r  -  -  - , .I  A -   r

1
inf ine void D::displayO const

{  cout << a << rr  r r  << b << endl ;

) r

De;
e. in i t (12,  15);
e.  d ispJ-ay O , '

l
int  main (  )
{De;

e.  in l t  (2,  5)  ;
e.  d ispl-ay O ;
fo;
return 0, '

]

Peurenne: Ttft xaro ruracrr D e,4e$ranr.rpan B TrJroro ua Symquxra f, rcuvru HeroBrl qJIeH-

(fynrqran rpx6ra 4a ca geQunupaHrr Bbrpe B KJraca. B cnfrar geQlrnuqlrure na init r.r display ca Bfpa-

AeHr.r, Ho 4e$unuqzure r.rM ca r.r3BbH KJIaca, Koero BoAlr Ao rpelrrKlr. Ocseu roga o6:racrra Ha KJraca

D e rsroro na Qynxrluxra f0. Onnrur 3a rr3noJr3BaHero My B DraBHara Syurqux main0 npeautBllKBa

lpernKn.

3aAaqa 6. [a ce Aeabr.rHlpa rurac angle, upes xoiro ce HaMLIpar cLIHycb! KocllHycbr Ir raHreH- ]

cbT Ha 5rbJr, 3a,qaAeH B lpaAyclr.

Peruenne: Halrupanero Ha cr{Hyca, Kocr,rHyca rr raHreHca Ha r,rbJr, 3a,qaAeu qpe3 rpaAycr{ ce

peirJur3rrpa or $ynxquure 3a.[ocrbrr getsin0, getCos0 u getTan0 Ha KJIaca. flocneAnzre rr3rlorl3Bar

6u6nuoreqnrare (pynrqlrr.r sin, cos u tan creA raro upeo6patyBar fpaAycl{re B paAI'IaHI'I.
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#incl-ude ( iostream. h)
#incl- i rde <math. h>

.gonst doubl-e DEG TO RAD:3.1,4159265/1-80;
class angJ-e
{ publ ic:

void seLValue (double) ; / / mHnL\uarr%3l,rpaHe Ha degrees
double getSin O const;  /  /  nawpane ua sin
doubl-e getCos O const,. / / narwtpaHe Ha cos
doubl-e qetTan O const; / / uauvpanre Ha tan

pr ivate:
double degrees;

.roia ungfe:  :setval-ue (doubJ-e a1
{  r {oaraa c = ai

)
double angle:  :getSinO const
{  return s in (DEG TO_RAD * degrees) ;
)
double angle:  :  getCos O const
{  return cos (DEG TO RAD * degrees) ;
)
double angle:  :  getTan O const
{  return tan(DEG TO RAD * degrees);
)
int  main o
{ / / za EIEJr otr 45 npagyca ce

/ / naumpan sin, cos r ta4
angle deg;
deg.setVal-ue(45);
cout << "  s in (  45 )  :  ' r  << deg. getsin (  )  << endl-

<< "cos (45) :  r t  << deg'getCos O << endl
<< rr tan(45) :  r r  << deg.getTanO << endl- ;

return 0;
)

3aaara 7. .{a ce 4er[rrupa rurac Employee, rcoftro npeclrrra sarrJrara Ha rrunorxur, ge([rurupau
qpe3:

- lrMe, 3aAaAelro qpe3 crpyKrypa c norera first (co6crreno rurae) r.r last (r[aurnuo rrrle) r
- pa6ma, 3a,qa,qeHa qpe3 crpyrcrypa c nonera hours (uacore) u salary (sarurarqane sa 1 vac).

Peruenne: Knactt Emploee npr{TexaBa,@e rrJreH-Aarrrm: name u work r.r goe vnen-Qynrqru:
read0 n print0. llnen-aanul.rre ca crpyKrypn. tlnen-Qyrrqnma printQ Ha Krraca HaMrrpa n [3Bex,qa
3AIIJIATATA EA III{HOBIIIIK.



#include ( iostream.h>

#include <iomanip.h>
nl:cc E-mnlnrraa

i  publ ic:
void read O ,' / / anoaexq,aHe Ha r,aHHw 3a q%HoBHulK
void print O const; / / uzaexaaHe Ha .qaHH% 3a r{%HoBHr4K

prlvate:
struct
{  char f i rst  [16]  ;  /  /  co6c.reeHo vMe

char last [16] ; / / Qatt:znuo %Me
] name;
struct

{  doubte hours, '  /  /  ,zacoze na pa6ora
double sal-ary,' / / eannal'a 3a 1 rrac

) work;
l ;  

t

void Employee: :  read (  )
{  cout ((  "Co6crBeHo utue: "1

ci-n ))  name.f i rst ;
cout ((  "OaM%rHo nue: " ;
c in ))  name. last ;
cout << "r lacoBe na pa6ora:  " , '
c in >> work.hours;
cout << "3anlaulaHe ga 1 . rac:  "  i
c in >> work.sal-ary;
^. i -  

;^-^-^/ \ .  / /  
-^^^-^^.ur_l I . -Lglrore\r ;  /  /  f lpecKar{aHe Ha 3HauI4Te 3a KpaI4 Ha peA

)
void Employee::pr int  O const
{  cout << set iosf lags ( ios:  : f i .xed) << setpreci-s ion (2) ;

cout << name.f i rst  ( (  "  "  << name.last  ( (  "  r l

<< work.hours *  work.salary << endL;
)
int  maln (  )
{  /  /  nebvtH%paHe Ha rr%HoBHurK

Fmn l  ^. '^^ ^.l rLtyrvy ss s t

e. read O ;
/ / rzzeexr,aHe Ha vMero % ganJrarara Ha qrAHoBHmK

e.pr int  O;
return 0;

)
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3aAa.ra 8..{a ce HaM€prr peryJrrarGT or r{3rrbJruerrrrero Ha rrporpaMara:
#include <i-ostream.h)

,c lass E

{ pr ivate:
int  a,  b;

publ ic:
void in i t  O ;
void in i t  ( int)  ;
void in i t  ( int ,  int)  ;
void displayO const;

l .

void E: :  in iL (  )
{  a :  b :  0;
)
void E: :  in i t  (  int  x)

{a=x;
)
void E:: in i t ( int  x,  int  y)

{a:x;
l^  -  , , .
u -  Yt

!
r rn i r{  F.  . r l i  cnlrrr l \  

^^nafr .s4vyrsf  v

i  cout << a << rr  ' r  << b << endl ;
]
j-nt main ( )
i  E e1, e2, e3;

el . in i tO; D
e2. in i t  (1)  ;
e3. in i t  (1,  2 l ;
e l .d isplay O ;
e2.diqptayO;
e3. display O ;
return 0;

i

Peruexne: B peoyrrar or AeKlapaqrrma
E el, e2, e3;

sa o6eKrur€ el, e2 u e3 ce orAqrrr no 8 6afi'ra (o6rrKHoBexo no 4 6afrra ga rcrKa rrJreH-aauna), xorro
naMeT e HelrHr[praJr[B4paHa

e1.a e1.b e2.a e2.b e3.a e3.b

tlnex-rfynrqnrra init na x.raca E e npe4e([nnnpana. Bceru cn o6errrre e r{Hr{qr{aJrrcr.rpan
qpe3 nprrlrararre Ha rurxor m uren-Qyuxquure init. B pesyn:rat ce noJr5 raBa:



el- .  a
0

e1.b
0

e2.a e2.b
1-

e3.a e3.b
L2

3a6enxsaaue, re rnen<[ynxrprrra ini(int) ocrarr EerfirlrqnaJrrc4paHa sreu-Aaxxara b

o6erra e2. O6pruennma rcru vnen-r[ynKrlurra display .rpes o6ercrnre el, e2 n e3 usse)KAar Ea
pana moiarocrrrrt Ha KoMrroxenTrrre uu. Pesynrartt or Il3IrlJIEeHlero e:

00
1 (neonpe.qeJreHa crorzHoclr>
I2

3aAa.ra 9. fu ce aeQunupa rsrac Absolute, upee roirro ra ce HaM4pa a6conrmnara
Ha rlrno lt Ea peaJrHo llxcno.

Peruenne:
#incl-ude <iostream. h)
#incl-ude <math.h>
class Abso]ute I

{  publ ic:
int  ab ( int)  ,
doubl-e ab (doubf e) ;

int  Absolute:  :ab( int  x)
{  return abs (x) ;

]
double AbsoLute:  :ab(doubfe x)
{  return fabs (x) ;
I

int  main o
i  Absolute

cout <<

return

num;

"A6corrornara crorZnoctr Ha -567 e: "
num.ab (-567)
endl  << "A6co.nprnasa crolZnocr Ha -5.157
num.ab(-5.167) << endf;

0;
)

Koncm4ryrnnpu

3tnrqa 10..{a ce nauepr per;nrrsrbr {n rl3n6JrneHr Ero Ha rrporpaMara:
#include ( iostream.h)

class F
{ pr ivate:

int  a,  b, '
publ ic:
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/ / xouc,tpyKrlop no no.qpas6zpane
FO;

.. // xottcrpyKTop c e,q%H napaMertp

F( int)  i

/ / ronctpyKTop c gBa napaMertpa
E / in l -  in l - \ .
!  \4!rL '  LtLvt ,

/ / ugsexl.,arre Ha qJreH-.qaHH%Te Ha KJraca
void displayO const;

F: :Fo

{ a :  b :  0;
)
F: :F( int  x)

{a:x;
]
E..E/ in+ v in+ y)! . . !  \4rru , : t

{a:x;
b--y;

i
void F: :d isplayO const

{cout<<a<<rrtr<<b
)
inf  m: in l )

{  F e1 ,  e2(I)  ,  e3 (1,  2) ;
e l .d isplayO;
e2.di-splayO;
e3. display O ;
return 0i

)

<< endl- ;

Peruenne: B rraca F ca 4erlrnnparur rpn r<oucrpyKropa: no4pas6npaq ce, c elpm Ir c ABa rBHo

yKrBarrr lapaMerpr{. B pesyrrar or AexJrapaqnrTa:
F el ,  e2( l ) ,  e3(1,2);

ra o6ercrure el, e2 n e3 ce mgenrr no 8 6afi'ra (o6nrnoaeno uo 4 6afira ga BcrKa rrnex-Aauua). Tarn

rraMer ce [H[quar[34pa crorBeruo or roucrpyKroprrre F0, F(int) r F(int, int), te.

e1.a e1.b e2.a e2.b e3.a e3.b

f,Inen-4annara b xa o6erra e2 ocrara Herfirur$anrrc4pana. O6prrqeru4f,Ta KBM vnen-r[ynxqu-

rra display0, qpe3 o6eKrrlre el, e2 u e3, rlgser(Aaf Ha erpaua crofinocrr.ne Ha KoMrrouerrrure Ha

o6ercrnre. Pesynrarrr or rr3rrbJrueuuero Ha nporpaMara e:

00
1 <neonpe,4eJrena crorzHocr>
L2



3aAaqa 11. ,{a ce HaMepI{ pe3yJlTarrr or LI3rrbJIHeHI'Iero Ha flporpaMara:

#incl-ude <iostream. h>
cfass G

{ pr ivate:
I  

^ f  -  
L.

I l lL q,  P,

publ ic:

/ / xoncxpyKTop c nogpaeOmpax\vr ce napaMerp%

G(int  :  0,  int  :  0) ;

/ / :"l.eeex4aHe Ha rlJreH-.qaHHt{Te Ha KJraca

void dispfay O const, '
l .

G::G(int  x.  int  y)
r  -  -  . . .
I  q -  A,

b:Y;
]o

void G: :  d isplay O const

{  cout << a << ' r  r r  << b << endl- ;

)
j -nt  main (  )
{  G e1 ,  e2(7),  e3(1,  2) ;

e l .d isplay O ;
e2.display O ;
e3.displayO, '
return 0;

)

Peurenne: B ruaca G e 4eQranupaH KoHcTpyKIop c Aga no,qpas$fipalqx ce napauerrpa. B pe-

3yJrTaT OT AeKJTApA\U'T A

G el ,  e2( l ) .  e3(1.2);
ga o6errure el, e2 u e3 ce otAenqr no 8 6afira (o6r.rxnoneno no 4 6aina 3a BcfiKa v;len-,4anna). TasN

naMer ce u4qr\ua:;1v3vpaflo cJre,qHr.rr na.MH: el - c no4pas6npalqnre ce croftnoctlt Ha napaMerpl{re

xuy,e2-cyKa3aHara croftnocr I  gaxuuoapas6raparqarace crof inocr0rayue3 -cyra:aurare

(farruuecru napaMerpll I u 2 sa tpoplralnure napaMerpl{ x I4 y, r.e.

e1.a e1.b e2.a e2.b e3.a e3.b

0010 12
O6pruqexurra rrnr vnen-(lyuKrlrlrra display vper o6emure el, e2 n e3 ussex,qar Ha eKpaHa

crofinoctnre Ha KoMnoHeHTute na o6errrme. Pesylrarrr or I'I3rIbJrHeHI'Iero e:

00
10
1)
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3agara 12' Iace xebt"*rya rnac fact ra xalrolpane na r[arcropnerra Ha ecrecrBe'o wcno. .{a crE:lflmtre r4to4taMa' Io'ITo karo r8noJr3ra uraca fact naaa4la ![arroprera na AaAeEo ecrecrB€Ho r*cJro.

Peruenne:
nbp6u ttctttuH
B public cerqxma Ira KIIaca fact ca 4er[nrupa'r{ r(orrcrpy.mp c eA}rn rBrro yKa3a' rrap.Merbp,f,Hr{qrr{ul'I34palq tuIeH-AaHHara x c yKa3aHa croinocr u wrex-Qynroprx valuee, rcorro naurpa lpax-ropuena Ha luleE-'4aHlrara x Ha KIIaca. II{e nanouxnu, qe qpecMrrrarreio croftaocrra na r[ynrcrg'a

Qarropnen e B63Mo)KHo 3a Manru crofinocrn Ha apryMerrra.

#incLude <iost . ream. h>
cl-ass fact

{  publ ic:

/ / rcouc,tpyKn,op
fact  ( int  a)

{x:a;

]
// nauwpaHe na x!
unsigned int  vaLue O const
{ intY=1,

for( int  i  = 1;  i  <:  x;  i++)
Y *= i , '

return y;
)

pr ivate:
int  x;

t .
t .  t

rnt  main o
{ int  a;

do
{ cout << I ta= rr '

c in ))  3, .
)  whi le(a <= Q), .
/ / crs[,araHe Ha o6eKT t oE
fact  t  (a)  ,
/ / nauupaHe u u3Be:x'qaHe Ha
cour << t .vaLue0 << endJ_;
return 0;

]

6mopu HcI.,uH
tllen-r[yrxqnma valueO, Kolno HalM4[ta ![arcropuena Ha rureu-AaHnara x Ha K;r'ca fac! e pea-nIEEpaHa peqfpcrruo. O6prqenzsro t.valueQ n nee xarunpa (x_l)!.

x.nac fact

^l



#lnc]ude <i-ostream. h>
cl-ass fact
{  publ ic:

/  /  vapa-atr*-- -_. ._- . r . . -oP
fact  ( int  a)
{x:a;
]
/ / nattnpaHe Ha x !

t tns ionpd i  nf  rza I  r ra /  \  
^^ncJ-vuf qv \ /  vvrrou

{  i f (x : :  1)  return 1;
el-  se
{ fact  t (x-1);

return x*t .value O;
I

nrt  \ t i t6.

t_nt  x, .

\ ;
r -nt  main o
{ int  a;

do
{ cout << "a:  " ;  c in ))  a;
)  whi le (a <:  0)  ;
fact  t  (a)  ;
cout << t .valueO << endl ;
return 0, .

) l
l

3aAaqa 13. .{a ce 4e$nHilpa Krrac gcd, rofiro HaMr,rpa nafi-roneruux o6ul Ae1uren 
"u 

o"a 
""*.1prIIIareJIHI'r qeJIIl qlrcJla, rroHe eAHoro or Kor{m e pa3rr.rrrHo or 0. .{a ce Han[ure qporpaMa, rcorro xarr{

IBnoJr3Ba rnaca gcd EaMLrpa naft-roneuzr o6ul Aenr,rrer Ha ABe Heorpr.rrlareJrHr,r q"o" t"aou, ,ro"{
erHoro or Kor,rro e pa:nruuo or 0. I

I
Peurenne: ll-nen-(pynrqurra value0 Ha K;raca gcd peannsapa cJreAuara peKypcr.rBHa OyHxrd

3a HaMI4paHe na nafi-ronqlr o6IrI Aenlrren Ha ABe Heorpr4rlareJrHr{ rleJrr4 qr4cJra, noHe e.ugoro * *o111{
e pauruvHo m 0: 

I
I

i -nt  gcd( int  x,  int  y)  |
{  i f  (Y : :  0)  return x;  I

return 9cd(y,  *  ? y)  ;  I
] l

N
#lnclude <iostream.h) 

|

!
!

i l !
I



class gcd

{ publ ic:
/ / xoncsqyKrop
gcd( int  a,  int  b)

{x:a;
v:b;

)
/ / navwpaHe Ha HarZ-r'onel'Ittts' o6rt\ AeJI%Ter Ha x r,r y

int  value O const

1 i f  (Y : :  0)  return x;

eI  se

{ gcd t  (Y'  x%Y) ;
return t .value O ;

]
)

pr ivate:
inL x '  Y;

int  main o

{ int  a,  b i
do

{ cout << "a:  " ;  c in >) a;

cout << rrb:  r r ;  c in >> b;

)  whi le(a < 0 l l  b < 0 l l  a: :0 && b: :0) ;

/ / gueftasaHe Ha o6err or rnac acd

gcd t  (a 'b)  ;

/ / rev:ztpale w :yr3BexEaHe na HalZ-lorreuufr

/ / o6ut AeJI%treJr na a z b

couL << t 'valueO << endl ;

return 0;

]

3aAa.ra 14. [a ce ae$ulrr'rpa xnac Expr, uper rofiro Aa Morar Aa ce HaM]rpar crofrnocrure na

r{3pa3r4Te:

xx'xn
sl  :1+-+-+.. .+-;

1!  2 l  n!

x' xo x'n
52: l  -  ^  a- l+. . .+(-1f  - - - - ;- 

21 4l (2n)!

x'  xt  
Y2nFl

53:x---+-:+. . .+(- l )"  - -  "  ;
3!  5!  (2n + l ) !

3a rrpolr3BOJrHO peanHo rrucro x oT r4HTepBiula [-l' 1] u n > 0.,{a ce Haflulue flpofpaMa' Ko.f,TO KaTo



r.r3rroJr3Ba KJraca Expr EaMr{pa cTofiHocTra Ha I,I3pa3 or ropHl{t BIr,q.

Peruerue: Cymre HaMr.rpar upu6rr,rxeno crofinocru:re na (pynrquure e-, cos(x) ra sin(x) ct-

orBeruo. B rnasHara Qymqus ca BKJrroqeHrr r.r $parruenru, qpe3 Kor{To ce cpaBruIBar [oJrfreHl{Te

pe3ynrarr.r crc cborBerlrlrre or Ir3rIbJIHeHr{ero Ha 6r6;ruoreqnure $yrr qru.

#incfude ( i -ostream.h)

#incfude <iomanip.h>

#include <math.h>
nl r<< E'vnr

{  publ ic:

/ / xoncrPyKToP
Expr ( int ,  doublel ;
/ / I{neu-Qy:l.K\ufl, 3a HaMI4Parie ua 51

doubl-e Ex1 O const;
/ / \neu-6ytKr\vr+ 3a HaM%paHe Ha 52
doubl-e tx2O const;
/ / Hnen-ly:r-KtlvrA 3a HaM%paHe Ha 53
doubl-e Ex3 O const;

pr lvate:
i -nt  n;
double x;

j ;
Fvnr. .E-vnr/ in1- m dnrrhlo r ; l!^u!r . !^y! \ r r ru ILr  svqvrv J/

{n:m;
x:y;

l
double Expr: :Ex1 O const

{  double S :  1 '  xI :  L;
for( int  i  :  1;  i  <:  n;  i++)

{  x1 :  x l -*x/ i ;
S * :  x1. .

]
return S;

)
r larrhla E'vnr.  .Ew? / l  .nnq]-

{  double S :  1,  xI  :  I ;
for( int  i :1;  I  <:2*n;  i  - -  i+2)

{  x1 :  -xt*x*x/  ( i *  ( i+1) ) ;
S +:  x1;

]
return S;

)



9B-

tre

double Expr: :Ex3 O consL
{ double S = Xr x1 :  x;

,  for  ( int  i  :  2;  i  <= 2*n;  i  :  i+2)
{  x l_ = *xt*x*x/  ( i * ( i+1)) ;

S +:  x1;
]
ro]-  r r rn Q.
!vvg!r .  v,

)
int  main o
{ int  n;

do
{  cout << rrn:  t t '

c in >> n;
i  whi le(n < 0);
double x,.
do

{ cout ((  ' r1:  n '
crn >> x;

)  whi le( fabs(x) > 1);
Expr t  (n,  x)  ;
cout << set iosfLags ( ios:  : f ixed) <( setprecis ion (  G) ;
cout ((  ' tS1= i l  << t .Ex1 O << endl_;
cout << ""*p("  ( (  x << ")= r  << exp(x) << endl_;
cout << "S2= "  << t .Ex2O << endl_;
cout << "cos ("  (< x << ") :  ' r  ( (  cos (x)  << endl- ;
cout << nS3: t r  << t .Ex3O << endl_;
cout << "s in("  (< x << " t :  ' ,  << sin(x) << endl  ,
return 0;

I

3aAaqa 15. ,{a ce .qe$lrtrrpa rnac differ, roi'ro nponepma Aann ereuer[rre rra Heup*rra pe-
'urqa or IIeJII{ qI{cJIa ca pa3rl{qHu (rnr'ra norraprq ce eneuenr). CrsAasaHero Ha peAr{qara Aa ce
osBqecrBtBa qpe3 no,4(oAtq losgrpyKroP. ,{a ce nantme npo{paMa, 1g)rno Karo 63rroJBBa Krraca
differ npooepraa Ailrfl eneMerrrnre Ha pe4qa ca pa3Jrurruu.

Pemenne:

#inc]ude ( iostream. h)
const int  MAX = 20;
cLass di f fer

{  publ ic:

/ / xoucrpyKrrop c napaMergpf sa,qaBarrl .qbrDKr{Hara Ha perrlqa
di f fer  ( int  m)

in:m;



for( int i :0;  i (m, ' i++;
ci-n >> al i l ;

)
// Qynxuws, Kostro onpe.qeJr.E .uaJr% no,Epae6zpaulara
/ / ce per%ua ce c'bcror,'r or pa3Jrrzr{HrA uvrcJra
bool  d i f f  O const
{  i f  (n: :  l - )  return t . rue;

int  i  :  - I ;
bool-  b;  j -nt  j ;

do
I  i++. i  :  i .
|4| | , ) - '

do
{ j++;

b:  at i l  ! :  at j l ;
]  whi l -e (b && j  < n-1) ;

]  whi- le (b && i  < n-2);
return b;

]
pr l_vate:

int n; /  /  1poi l t  erreMeHT% Ha pe.q%rra

int a[ l4AX]; / /  uocurerr Ha pe.q%rla

I  
- !  -^ 

i  
-  

/  \
l r rL rudfrr  [ ,

{  /  /  prpovnar
I  t  t  - - - - , . . -* le Ha pe.quqa

; ^+ ^.

do

{  cout << "n:  " ;
c i -n >> n;

)  whi l -e (n < 1);

/  /  c: ' .gaaeaHe Ha o6exr t  Ha rcnaca dif fer,

/ / zar,anaiq HenpagHa pe.qtnla or qeJrtl tlracrra

di f fer  t  (n)  ;

/ / npoaepKa AaJr eJreMeHTurre Ha peEvqatra,

/ / zaaaaeHa rrpeg o6ercra t, ca pagJr%r{Ht{

cout << "EreMeHlF%Te Ha pe,qzqara "

return 0;
]

3a4ava 16. Karo ce r.r3rron3Ba xnacrr Point, onpeAeJrrrq roqKa or paBu[Hara r.r ge([uunpaH no

CIEAHIT'I HAqHH:

cl-ass Point

{  publ ic:



Dn i  nf  /dnrr t r l  a
\uvqvrvt

doubl-e xcoord
darrh l  a rrnnnrd
vvgPfvfvvvlv

prr_vaEe:
r larr l - r - l  a v
vvqr/4v zr t

J'

(doubfe

/  /  a6cuuca
/  /  annvuam1vra'rrru f

a, double b)

r lnrr l . r l  a \  .
evsvlv/  ,

/  \  
^n 

nel-  .
\  /  vvf  rv u,

/  \  
^^hcl-  

.
\  /  vvl ru L,

j ;

Po1nt ' :  :  _HO1nt,

{x:a;

v:b;
]
double Point

{  return x;

)

: :xcoordo const

doubl-e Point :  :  ycoord O const
{  return y;
L)

ce Aeor,rHr{par qJrerr-SyHKrtrrir{re Ha Kjrac Line, onpeAenqu [paBa nvnv[, r]peM,nHaBarqa npe3 ABe
oT paBHr.rHaTa x AeKJrapupaH no cJreAHr.rrr Haqr,rH:

cl-ass Li-ne

{ publ ic:
/  /  taq rmrt tvm

- !vr-v4rr- , - 'op Ha JuAHwfr ,  MIAHaBarqa

/  /  -^^^ ^^--/  /  | lpe3 3a.qa.qeH% .EBe Tor]KIA

Lj-ne (const Point&, const Point&) ;
/ / @vuxuu.s 3a .qocrybn .qo e,qHara roqKa
Point  point l  O const, '
/  /  d, t ruvrrvq q.ja .qocEEn .qo .qpyFal$a Tor{Ka

Point  point2 O const;

/  /  pa3ctro.rrHure Mex.qy .qBere roqK%. npe3

/ / :<owto M%HaBa npaBara fivrHvrs.

double l -en O const;

/ / navupa BlroBrr.rr KoeQr4urreHl Ha rryrHu+

double s lope O const;

/ / l{al|4llpa npecer{HaTa TorrKa Ha ,qBe JTuHVIvr
Point  intersect j -on(const Line&) const;

nr i  rz: f  o.

!vrrru yr ,  yat / / TOrrKr4, Onpe.qeJlgr4r{ trTuHvrA

t ;
,{a ce nanr.rure [porpaMa, Korro HaM[pa tilroBrrre Koe$rfl{HeHTr.r u fipeceqHara roqKa Ha runr.r-

KoLITo ce .gBtBaT AI{aIoHzIJIIt Ha llpaBobrbm{r.rKa c BbpxoBe: (0, 0), (8, 0), (8, 4) u (0,4), KaKro u
DKr4HaTa Ha AUaTOHtIJIa Ha [paBOBIaJIHnKa.

Pelrenue:



Line::Line(const Point& pt1,  const Point& pt2)
:  p1 (pt1),  p2(pL2)

{}
Point  L ine::point l  O const
J rafrrrn n- l  .
L !veq!rr  tsr ,

l
Point  L ine::point2 O const
J rafrrrn n2.
t  !uuu!rr  ya,

]
double Line: :  fen O const

{  double xdist  = p2. xcoord O -  p l .  xcoord O ;
r inrr l - r l  a rrAi  c1- :  n? rznnard /  \  -  n- l  rzcnnrr l  1)  :uvuuls yufou -  t r - .  _yvvv!u\ /  yf  .  jvvv!v\ /  t

return sqrt  (xdist*  xdist  + ydist*  ydlst) , '

doubl-e Li-ne: :  s lope O const

{  doubl-e xdist  :  p2.xcoordO - p1.xcoord() ;

doubfe ydist  :  p2.  ycoord O -  p l .  ycoord O ;
i f  ( fabs(xdist)  < 1E-14)

{  cout <( "br.roel , r .cr  KoeOtI I r t feHT e Heonpe.q€leu!\nrr ;
return 0;

l
J

else return ydist  /  xdist ;

l
Point  L i -ne: : intersect ion(const Linee l in)  const

{ / / npeo6pasynane Ha n'bpBara JrwHwA BEB B ,qa
//  a1-*x + b1*y + c1 :  0
doubfe a1 :  p l .  ycoord O -  p2. ycoord O ;
double bI  :  p2.xcoordO - pl .xcoordO;

double c1 :  p l .xcoordO * p2.ycoordo
p2.xcoordO * Pl .ycoordO ;

/ / npeo6pa3yBaHe Ha Btopara ITvIHms B'bB Br,qa

//  a2*x + b2*Y + c2: 0
doubfe a2 :  f in.pl .ycoordO - I in.p2.ycoordO;
double b2 :  l in.p2.xcoordO - l in.pl .xcoordO;
double c2 :  I : -n.pl .xcoord O * l in.p2. ycoord O -

I in.p2.xcoordO * l in-pl .ycoordO ;
i f  ( fabs (aI*b2 -  a2*b7) < 1E-14)

i f ( fabs(b1*c2 -b2*c]-)  < 1E-14)

{ cout 11 " Jlwrrwwre c'bBna,qae ! \n" ;
return P1, '

)
e l -se
{ cout {4 "  I IwHTATATe ca ycnope.uH%!\n";



raf  r r  rn h ' l  .

)
e l -se
{ double x1 :  (b1*c2 -  b2*c1) /  (a1*b2 -  a2*b1)

double y1 :  (a2*cI  -  aI*c2) /  (a j ,*b2 -  a2*b! l
return Point  (x1,  y1 )  , -

]
j

int  main (  )
{ / / creq,aBaHe Ha rorrKzre - B.bpxoBe Ha npaBoElEJrHvKa

Point  P1 (0,  0)  ;
Point  P2(8,  0) ;
Point  P3 (8,  4)  t
Point  P4(0,  ,4) ;

/ / crzaaaaue Ha AwaroHarr:zre Ha npaBobrtJrHnKa
Line l - ine1 (P1, p3) ;
L ine 1ine2(P2, p4);

/ / uauvpaHe % %3Bex.qaHe Ha r.bJrx%Hara
/ / na ,q%aroHaJra Ha npaBobrbJrHr4Ka
cout (( ",qsrxyrHa Ha ,q%aroHaJra Ha npaBocrtJrH%Ka: rr

<< l inel . lenO << endl ;
/ / navvrpane r,t %3Bex,qaHe Ha ,trJroBzrue rcoeOzrl:zreHlu
/ / na ,q%aFoHaJr%tre Ha npaBoBrEJrHzKa

cout << ",bnroBtl roe$rqrenrr: t '

<< l_ ine1 .  s lope (  )  << rr  
'

<< l_ ine2 .  s l_ope (  )  << endl_;
/ / nauwpaHe % rr3Bex.qaHe 1ra KoopgzHarr,ttre Ha npecer{Hara
/ / soqxa Ha ,q%aloHaJr%tre Ha npaBotr'BJrHrrKa

Point  intersect.  :  I ine1. intersect ion ( l ine2) ;
cout << ttroop,qrnatrr Ha npeceqHara tror{Ka Ha l%aFoHarr4Te: "

<( j -ntersect.  xcoord (  )  ( (  " .  r t

<< intersect.ycoordO << endl ;
return 0;

)

3aAa'ra 17. ,{a ce aer[r+utpa rcrac BankAccount, otrpeAerrq 6anrcora cuerxa Ha KJrrreHT, cb4bp-
xarrla: I{Me Ha KJ[leIrr (cuuronen r*rs c gtaxuHa Ao 23 zlglar{ia), norraep na 6anrcora cuerra (cr.ruronen
Hr{3 c AbJDKI{Ha ao 15 snaxa) u EiuIurIHa c)Ma na rnnern (peanno.mcno). Knacrr qa nplrrexaaa uero-
,U[' qpe3 Kol.rro: 4a crg4aaa 6arucona cMerKa lta KJII{er! Aa r.BBe)r(Aa na erpana 6arucoBa cMerKa, Aa Brra-
ct I{ reDII{ flapr or 6anlcosa cMerKa. ,{a ce 4er[rurnpa ruaana ![yrnapx, Kof,ro AeMoHcrp4pa KJraca.

Peurenne:
#include <iostream.h>



#i-nclude <str ing.  h>
const int  MAX_NAME :  24;
const int  MAX_NUM : 16;
cl -ass BankAccount
{  nr i  r ref  o.(  r__

nhar nama f  MAX NAI{E] , .

char accountnum II4AX_NUM] ;
doub]e bal-ance;

pubJ- ic:
/  /  vasannttvn^.----^-"  - - -oP

BankAccount (const char i  :

/ / utre Ha KJrveHT

/ / nottep Ha 6aHKoBa cMetrKa

/ / 6ananc

rtrrr  const char *  :  "0t t ,
double :  0.0) ;

// uaeu-Qy+Kr.\r4fr., Ko.rrro r{3BexAa 6anxoea cMerKa
void pr int  O coqst, '

/ / uneu-6yHKrl%.Ef Ko.rrro peawrsr4pa BHac.rrHe

/ /  ua cyMa B 6aHxosa cMerKa
void put in (double) ;

/ / unen-6yHKqur.s, Ko.rrro peaJr B%pa rerJreHe

/ /  ua cyMa oE 6anxoea cMerKa
void draw (double) ;

t .

BankAccount: :BankAccount(const char *  c l - ,  const char *  n,
doubl-e b)

{  strncpy(name, c l - ,  MAX_NAME-1);
name [MAX_NAME-I]  :  ' \0 ' ;
<l-rnnnrr  / rnnnrrnln1111, n,  MAX NUM) ;\qvvvs. .

accountnum[MAX_NUM] :  ' \0 '  ;
balance :  b;

l
void BankAccount:  :pr int  (  )  const
{  cout << " I4Me Ha KJrzeHT: "  << name << endl ;

cout << "Hovep Ha cMerKa: "  << accountnum (< endl ;
cout '  << "EaraHc: "  ( (  bal-ance << endl  , '

]
void BankAccount:  :put  in(doubfe cash)
{  i f  (cash >:  0)

balance :  balance + cash,
e1 se

cout << "HercoperreH on%T 3a BHac-sHe Ha nap . \n";
]
voj-d BankAccount:  :draw(doubfe cash)
{  i f (cash < 0)

cout << "  HeroperreH onzT 3a rerJreHe Ha raDz.. : :  o, '

6A



atca

i f  (cash <:  balance)
balance = baLance -  cash;

el-se
cout (( ttCuerrcara He ctAtpxa AoctratrbrrHo nap%.\n,,i

]
j-nt main ( )
{ / / crzaaBaHe na 6anxoe% cMerK% x, y u z u

/ / wznexp,aHe Ha 6anxoerare cMerK%
BankAccount. x,.
x.pr int  O;
BankAccount y ( " pet.er Ivanovr , r 'plvano v1-923,, , 61_23. 65 ) ;y.pr int  O;
BankAccounL z :  BankAccount("Georgi  petrov'r ,

"Gpetrov39!7",  g19. 60) ;
z.pr int  O ;
/ / suacnne Ha cyMa e 6aHxoea cMerKa
// x m usBex.qaHe Ha cMepKara
x.put_in (20) ;
x.pr int  O ;
/ / rer.ri.e:ae Ha cyM% oe 6asroa% cMerKr{ v u z
/ / n nzeex.qaHe Ha cMerK%tre
y.  draw (250) ,
y.pr int  O ;
z.draw(50) i
z.pr int  O ;
raf  r r  rn f ' l  .
aveslrr  v,  

I

)

3aAa.ra 18. ,{a ce HarMepu pe3yJrrarrT or r{3rrurneHr{ero rra nporpaMara:
#inc]ude ( iostream.h)

cl-ass H
{ pr ivate:

int  a,  b;
publ ic:

/ / ronerpyKtrop
H(j-nt  :  1,  int
/ / xoacrpyKTop
H(H const &);
/ / uaen-QytKqvrs
void display o

t .

l l . . lJ l in+ 
-  

. i -+.rr . . r r \ r r rL A, rrru ! )

c noApa36 Pawr ce naPaMetrprt

3a np%cBo.rrBaHe

3a %SBeXAaHe Ha r{JreH-.qaHH%Te Ha rsraca
const;



{a=x;
b:y;

)
H. .  l . l  /H 

-^nel-  
, ( , r ' l

I  a :  r  a.
LuL.v,

! -  -  
-  

L.

)
void H::displayO const
{ cout << a << rr  rr  << b << endf ;
)
int  main (  )
I  /  /  a+an^ReHo H^ n6armrma o1 o? rz a? unoa
\  |  |  vsJAqlsrfv r fs vvvl \ r , r rv vf  t

/ / xoncrpyKTopa c no.qpa36wpatJvr ce napaMerprz

H e1, e2(6).  e3 (3,  8) ;

/ / wzsextaHe Ha o6eKtrrre
^T l i  ^^t  - . . / \  

.
Er.  uf  DPrqy \ , f  ,

^ t  l l^^t- , , / \ .
Ea. urDPray \ , t  ,

^2 i l  ^^t  ^, , / \  .
sJ.  uaoPf ay \ , r  t

/ / c:''e.r,asaHe Ha o6eKT e4 vpee KoHcrpyKTopa 3a npzcBo.EBalr(
He4:e3;
/ / vtzzextaHe Ha o6eKTa e4
e4. display O ;
return 0;

)

Penrenne: B nporpanrara ca ge(luurpalu.r ABa KoucrpyKropa: c 4na uo4pas6r.rparqu ce naparrr(
rrpa rr KoHcrpyrcrop 3a [prcBorBaHe. ,(euapaquxra

H e1, e2(6).  e3(3,  8) ;
rrurr\rraJfir3ilpa orAeneHara 3a o6eKfl.rre el, e2 u e3 naugr Karo rrplrnara KoxcrpyKropa c uoapar6{
paul[Te ce flapaMerpr.r. B peryrrar ce floJryrraBa:

e1.a e1.b ez.a e2.b e3.a e3.b
116138

,{ernapaqr.rrra l

He4:e3;
3aAeff rraMer 3a rrJreH-AaHHr.rre na o6exra e4 u s. ntruw€rJrrl3rrpa, Karo lr3noJr3Ba KoHcrpyrcropa t
npr.rcBorBaue, crc croftnocrure Ha qJreH-Aaunlrre Ha o6erra e3, r.e.

e4.a e4.b
38

O6prulenurra xru uneu-QynKrlr.rrra display0 r{3Bex(,uar Ha expaHa croinocrure Ha KoMrroHeHTEt
na geQnnupanr{Te B rrraBuara Syaxuur o6eKnr, T.e.

11
o_L

38
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.3aAaqa 19..{a ce Harrgrtre 4porpaMa, rorro.qeOr.urupa uac point3, onpeAen q roqr(a B rrpoc_
rpancrBoro c rleJrolmcnen[ IcoopA]ruarr{. trCnacrt ga npmexara:

- KOHCTpyrcrop CTlapaMerp[, o4peAenrq[ KoopAnHarvTe Ha rorrr@Ta, KaTo Ce noapas6npa
rolrr(ara (0, 0, 0);

- KoHgrpyKrop 3a rrp[cBorBalHe;
- Oynrrgrr.r 3a Aocrtrr Ao KoopA[Harrrre rra rorrKa;
- MyTaTOpr{ Ea rcoopAl{HaTrre HaTorma.
Karo ce I'I3noJBBar ABara loncrpylcrop4 r rnarnata QynKr[rr Aa ce geQr,urupar E rr()Jrr(o roq6r.r

r ra ce [3BeAar KoopAl{Harrrre nr. Karo ce u3rlon3Bar }ryraropr{T€ Ha KoopAnnarrrr€ Ha rroqKa Aa ce
rpoMerrrr ltoop4luarr{Te Ha urror m 4eQuunpaHnre rorrru.

,{a ce npolrleulr ltoHcrpylcropbr 3a rrpucBorBaue Karo Ha roopAfiHarrrre Ha :rrerrrl:rrvl o6err ce
ryEcBOrr r@opAnEarrrre ua yKa3arrurr raro tlopnra;reu napaMerbp o6em, yBen[seuu c l, 2 m3 crg]._
rffio,

Penrenne:

#include ( iostream.h)

class Point3

{ publ ic:

, / / rcoucrpyKTop c no.qpas6upartyr ce napaMerpr4
Point3 ( int  :  0,  int  = 0r int  = 0);
/ / xonetpyKTop Ba np%cBo.EBaHe
Point3 (const point3 &) ;
/ / uaen-$ynKrtrzryL 3a Eocrbn ,qo Koop.q%Harnre Ha EorrKa
int  getX O const i
rnt  getY0 const i  r
int  getZ O const;

/ / uyraropur Ha Koop,qr4Hatrzre Ha EoqKa
void setX ( int)  ;
void setY ( int)  ;
void setZ ( int)  , -

nr i  \ r t l -6.

int  x;
rnt  y,-
int  z;

I .

Poj-nt3: :Point3 ( int

{x=_x;
r  -  v,
z = 

-_zi

]
Point3:  :  Point3 (const point3&

/ / a6cuuca
/ / op+wuaT a
/ / annlq.xana

_xt int  _y,  int  _z)

p)



{x:p.x;
Y 

_ 
P.I ,

L -  P.Lr

)
int  Point3:  :getXO const

{  return x;

)
int  Point3:  :  getY O const

{  return Y;
)
int  Point3:  :  getZ O const

{  return z;

]
void Point3:  :  setX ( int  -x)
{  x :  _x;
]
void Point3:  :  setY ( int  Y)

{  y :  _y;
)
void Point3:  :  setZ ( int  z)
t - -
\  L -  

- ,

]
int  main (  )
I  /  /  r -+qnagaHe Ha rortKutre P vt  P1 upee
I  r ,

/ / roncrpyKtropa c norpa36mpauru ce napaMetp%

Point3 P, P1(1,  L,  1) ;

/ / vrsaexaaHe Ha roqK Te P vt PL

cout ((  "p = ("  << P.getXO ((  "r"  << P.getYo
((  " , "  << p.geEzg << ")"  ( (  endl i

cout ((  , ,p1 :  ("  << P1 .getXO ((  " ,  "  << P1 .getYo
((  " , "  << p1.getZ()  << ")"  ( (  endl ;

/  /  *qnar 'aHe Ha rorrKara P2 upes
I  I  v svAset4r 'v

/ / roncrpyKTopa 3a npl4cBo'eBaHe

Point3 P2 :  PI ;

/ / ugsexnaHe Ha ro'rxara P2

cout ((  "P2: ("  << P2.getXO ((  " , "  << P2'getYO ((  " '

<< P2.getZO << ")"  ( (  endl ;

/ / npotts.ua Ha Koop'qJ4HaB%Te na ro'rrata P2

P2. setX (5) ;  P2. setY (10) ;  P2. setZ (15) ;

/ / vtzaexP,aHe Ha ror{Kara P2

cout ((  "p2: ("  << p2.getxQ << "r"  ( (  P2.getYO ((  "r"

<< P2.getZO << ")"  ( (  endl ;

return 0;
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l

f,oncrpyrroprr 3a qplrcBorrBaue, nofi'ro ua roopArnarnre ra xernnnr o6eKr [p[cBorBa KoopAr.rHarr{-
re Ea yKa3arr[r raro OopMalren napaMerbp oGrr, yrenrrern c l, 2 u 3 crqrseuro, rrMa Br{Aa:

Point .3:  :  Point3 (const Point3& p)

i  x :  p.x + 1;
y:  p.Y + 2;

z:p.z+3;

]

Ilrrrpurere eKcneplrMerrm c m3n r@scrpyKrop 3a rrpr{cBorBane.

3a,qo'ra 20. Crer e peAlrqa or 0 r4nu noseqe eJleMelrrr{, B l(otro BKlroqBanero u [3KrroqBanem
n eJIeMeHT ce ocGrqecruBa B eAr{Hr{r rpaft ra pe4nqara, rnBecren Karo Bp6x Ea creKa (top). {a ce
rQnuupa xlac, roftrc cb3AaBa creK or cuMBoJrr,t.

Perueune: B nporpauara flo-AoJry creKbr e 4peAcraBeu rrpe3 Mac[Ba items, roi'ro Moxe Aa
nra He noBeqe m MaxStack eireMerrra. 9nen-4annara top e nHIeKc, yKa3Baq ereMeuTa Ha Bbpxa Ha
crera. B cryrafi, se top e -1, crextr e [pa3eH. Aro qrexrr e npa3eH I{ B Heno ce BKnK)qI{ cr{MBoJI,
rrocneAnlrr crasa crofiHocr na items[O], a cmftnocrra ua top crara 0.

flporpauata no-AoJry rlo3Bonf,ra na ncrrpe6urea.r. KaKTo Aa BKrrroqBa u r,r3KrrroqBa enerraerrr s/m
cTeK I,I Aa I{3Be,KAa Ha ellpaHa eJIeMeHTIrTe Ha CT€K, TA[<AV AA CB3AaBa KOrrUr Ha CTeK qpe3 KoHcTpyK-
ropa 3a rrpncBorBaHe.

#inc]ude ( iostream.h)

const int MaxStack: 1,00; / /  MaKcr4MarreH 6polZ eneuenrn Ha creKa
const int Ful-IStack : MaxStack; / / roncranra, :'z.*A:zr:q:,zipaua

// n'sreH crerc
const int  EmptyStack --  -L;

const char EmptyFlag :  ' \0 ' ;
c lass Stack
I  nr i  rzafa.t  r_ _

char i - tems [MaxStack] ;
' i  nf  { -^n.r l re evtst

nrr l^ '  l  i  n .

/ / l<or.crarrat mH&vnq%paqa

//  npasen cnex

// nor'aoqen (!nar' ea npaseH creK

/ / nocuteJr Ha creKa
yKa3aEeJr KEM Bbpxa Ha CTeKa

/ / xonerpyKtop rro no,qpa36rpane,
/ / cr=aazau npaseH creK .
Stack O ;
/ / roncrpyKrop 3a np%cBo.rrBaue
Stack(const Stacke);
/ / uaen-QyHKrII4.q, Ko.rrro BKJrror{Ba c%MBoJra



/ /  c s He.sBHrA.s creK
void push (char c)  ;
// unen-QynKrful, Ko.ETo rz3KJrrorrBa eJIeMeHT or
/ /  :r 'eszuu.rr creK, aKo nocJre AHnAT He e npa3eH
char pop O ,.
/ / unen-Qy*Krtrtclt Ko.rrro npoBepJrBa .uaJrur
/ /  ueszuw.sr creK e npa3eH
bool emptyO const;
// uneu-Qy:r-Ktlult Ko.sro npoBep.rrBa .qarr4
/ /  neszuttqr creK e nBJreH

bool fu l - l_ O const;
/ / unea-SytKLfras., Kosro ugBexga eJreMeHTrrre
/ /  ua :Hes.B:HwH creK, KaTo |o pa3pyixaBa
void pr intO; o

T;
Stack::Stacko

{ top :  EmptyStack;
)
Stack:  :Stack(const Stack& s)
{  top :  s. t .op;

for( int  i  :  0;  i  <:  top;  i++)
r tems I i ]  :  s.  j_tems I i ]  , .

)
void Stack:  :push (char c)
{  i r  1fu11 O )

{  Cout ((  "Cterc.sT e nEJreHl\n", .
return, .

l
i tems 1++topJ :  c;

)
char Stack:  :pop o
{ i f  (empty O )

{  cout ((  "Crexsr e npa3en!\n ' , ;
return EmptyFlag;

]
return l tems I top-- ] ;

]
boof Stack:  :  empt.y O const.
{  return top : :  EmptyStack;
]
boof Stack:  :  fu l1 O const
{  return top : :  Ful l -Stack -  1;
l
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void Stack:  :pr int  o
{  for  ( int  i  :  top;  i  >:  0;  i - - )

cout.  << popO ((  endl  , '
]
int  maln o
{  /  /  a*anARAHA HF nnaaaH 

^ma* 
e

Stack s;
/ /  aKnrouzaHe Ha cr4MBoJrr , rTe'at ,  'b 'w,c,  B s
s.push (  'a ' )  ;
s.push ( 'b ' )  ;
s.push( 'c ' ) ;
/  /  a+araeegA H. .4 HOB CTeK t . ,

Stack t  :  s;
/ / uzzexr,aHe Ha eJreMeHTyrre Ha creKa s
s.pr int  O ;
/ / vrzrnnttBaHe Ha eJreMeHB or creKa E.
i  f  I  |  1-  amnf rr  /  I  \.  v. r rFuf \ ,  /

cout << t . pop ( ) (( endl ,.
/ / usaexI.aHe Ha ocraHaJrvrre eJreMeHTr4 Ha creKa
t. .pr int  O ;
return 0;

l

Vxazamanu rcam odercna Ha Knacoae. Macueu u ofleKma

3agara 21. la ce HaMepr{ pe3yJrrarbr cn r{3nbJrHenuero Ha nporpaMara:
#incl-ude ( iostream. h> !
c l -ass K
I  nr i  r r : ta.
t  f !+

r  nf  i .

doubl-e b;
publ1c:

K ( int ,  doubl-e) , .
K(K const &);
void displayO const;

:  K ( i -nt  x,  double y)
a:  x;
p -  y,

:K(K const.  &r)
a :  r .a;
h -  

-  
1^.u -  L.p,

K:

{

l
K:

{



I)
void K::disp1ayO const
{  cout << a << ,r  '  << b << endl- , .
l .
int  main (  )
{  K e1(4,  1.8),  *e2: &e1;

el .  d isplay O ;
e2->display O ;
K a? :  xa)-

e3. display O ;
return 0;

l

Peurenne: B nporpauara e geSunrapan rnac K, qpr{TexaBarrl ABa KoHcrpyaopa r.r.ryren-$ynx-
qnt' [3BexAanla IIJI€H-AaHHI'ITe Ha K{aca. B rnasuara Qyurqnx ca IeOLrHr4paHr 4aa o$exra el u e3
I'I yKa3areJl e2 rc1ou o6erra el. O6errrr el e rnuquaru.r3rrpaH or ,qByrrapaMerpr4rtlus Koucrpyrcrop,
yKa3areJlf,T e2 co'rm o6ema el, a o6errrr e3 e annqr.ranu3r,rpaH or KoHcrpyrcropa 3a rrplrcBorBaHe c
o6erra el, tBtBaIrI ce cbAbpxaHl'Ie Ha yKa3areJlt e2. B rnaerara $ynxqur ca lrafipaBeg1r rpu o6pc-
IrIeHr'It KrM unen-Qyuxqnxra displayO - vpes o6ercrure el u e3 uqpe3 yriBarerr xrna o6err ra xnaca
e2. Pe:ynrarrr or r.r3[6JrHeur.rero e:

4 7.8

4 1.8

4 1.8

3agaxa 22.KalTo ce r.r3rroJr3Ba xnacrr point3,4e$r.rHzpan B 3aAarra l9, ga ce 4eQunupa Qyrx-
qI,Ir, KO'TO:

a) rraexga Macr.rB or roqKr.r B TpuMepHoro rrpocrpaHcrBo;
6) nporraeux KoopAr'rHarrlTe Ha Bctra roqKa or MacI,IBa Karo rll 3aMeHt c KoopAr,rHarI,I, cr.rMerpr{q-

Hrr clprMo Koop.qr{HaTHoTo HaqUuIO;

r) usnex4a MacrrB or roqKn B TpuMepnoro flpocrpaucrBo.

Peurenne:

a)

rza i  r l  Tnnrr t -  /  i  nf  hu \ r r rL rr ,

{  for( int  i  :  0;  i
{  in l -  n.
r  ,+re 

f  ,

cout << rrx:  r r -

:  l ' i  I  eaf  Y 1n\ .
vvulr \ IJ l '

cout << I 'v-  r t  '.J

:  f  i  l  cal-  V/n\  .
vvur \y/ ,

cout .  << , ,  z:  , ,  ;
a f  i  l  <ol-  7 /n\  .

vvuU \y/  
'

Point3 a[ ] )
(  n;  i++;

can >> P;

cin >> p;

c in >> p;
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I-

i3
P,
c

l-

n

:

t-

l

)

ot
void Syrnmetry( int  n,  Point3 a[ ]  )
{  for( int  i  = 0;  i  (  n, '  i++)

{  a I i ]  .  setx (-a I i ]  .getx O )  ;
a l i l  .setY(-al i l  .qetY O ) ;
a l i l  .setZ (-al i l  .getz O ) ;

)
I

J

r)
void Output( int  n,  Point3 a[ ] )
{ for( int i :0; i<n; i++)

{  cout ((  "Point3("
<< a[ i ] .qetxO ((  " ,  r r

<< a[ i ] .getYo ((  " ,  r r

<< a [ i ]  .getz o <( ")  \n" i
)

)

3aAaqa 23. [a ce 4et[unrapa $ynxunx, Korro coprrpa nercrmorpa([cKr.r 868 B63xoArrq peA
peJu{qa cn roqKr{ B rrpocrpancrBoro. 3a rleJrra Aa ce rrsrroJraBa ruracrr Point3, onpe,qeJlf,nl ToqKa B
trpocTpaHcTBoTlo c qeJlorl}lcteH}l KoopAr.rHaTrr.

Penrenne: JlercurcorpaQcxara napeg6a Ha roqKare Pl(xl, yl, zl) uP2(x2,y2,22) ce 3aAaBa
rpe:6ynernr uspar xl < x2 l l xl :x2 &&yl <y2ll xl :: x2 &&yl:y2 &&zl <22.3a coptu-
poBKara e TtsTIoJI3BaH Mero4br "npfr<a cereKqfi.f,tt.

bool  lexic(Point3 Pl- ,  Point3 P2)
{  returnrPl .getXO < P2.getxO |  |

Pl .getXO : :  Pz.qetXO && Pl.getYO < P2.getYO l l
Pl .getXO =: P2.getXO && Pl.qetYO == P2.qetYO &&
Pl-  .  getz O < P2 .  qeLZ ( l  ;

I
' t
void Sort_Points ( int  n,  Point3* P)
{  for( int  i  :  0;  i  < n-1;  i++)

{ intk: i ;
Poiht3 Min :  P[1] ;
for( int  j  = i+f i  )  < ni  j++)

i f ( lexic(pl j l ,  Min))

{  Min = Pt j l ;
k  :  i ;



]
Ptk l  :  PI i ] ;  Pt i l  = Min;

)

3aAaqa 24. lageua e peAr.rqa or yKzBare,qu K6M ToqKrr or npocrpalcraoro. .{a ce 4e(funupa
(pynrqux, Kosro coprupa nercurorpa$cKu BT,B Bt3xoA-srq peA peArrllara or roqKu. 3a qenra Aa ce

r{3rroJr3Ba xnacrr Point3, onpeAeJrrru rorlKa B [pocrpaHcrBoro c rleJroqilcJleHlr KoopAlrHarr{.

Peurenne: Bynenara Qymqur lexic cpaaHrna nercuxorpaScKlr BbB Bb3xoAtul peA ToqKLITe,

coqeHr{ oT 3aAaAeHr{Te yKaBaTeJrrr.

bool fexrc(Point3* P1, Point3* P2)

{  return Pl->getxO < P2->getxO |  |
P1->getxO :+ P2->qetXO &&
P1->getYO < P2->getYO l l
P1->getX O =: P2->getX O &&
P1->getY O := P2->getY O &&
P1->getzO < P2->geLzO;

]
void Sort_Points( int  n,  Point3** P)

{  for( int  i  :  0;  i  < n-1;  i++)

i j -ntk:1;
Polnt3* Min :  P[ i ] ;
for( int  j  :  i+1;  j  < n ' '  l++)

i f  ( lexic (P I j  ]  ,  Min) )
{  Min :  Pt j l ;

l .  -  : .
^  

-  J,

]
PIk l  :  PI i ] ;  PI i l  :  Mln;

j

3aga.ra 25. Jlerap rpt6ea ga [oAAbpxa crarucrr.rKa :a 6pox Ha IroceqeHlltra, KolITo ca Ha-

rrpaBr,lJII,I flallr4eHTrrre rray. 3a nceru flaqueHT neKaptr 3anxcBa lrMero, Aarara Ha paxAaHe u 6por na

fioceuleHl,Irra, Korrro e Ha[paBr.rJr naql{eHT'br rlpe3 e,uHa KzIneHAapHa roAI,IHa. .{a ce nauurue flpofpa-

Ma, Korro 3a JreKap cb3AaBa cnr{c6K or flaurreHTr,rre My, HaMI,Ipa cpeAnfit 6pofi na floce[IeHlrtra Ha

laqleHTr{Te, Karoo fi naureHTlrre, HanpaBrrJII{ noBeqe or 3aAaAeH 6pofi nocerqenux.

Peruenrae: Knac6 Patient npe4cran.r ,,naquenr". B sero l4Mero Ha [auI{eHT (Name) e letpu-

Hr4paHo qpe3 cnMBoneH Hr.r3 c MaKcr{MiLrrHa Abnxr.rHa MaxlengthName, Aarara na pax4aHe (DOB )

e o6err Ha K;raca Date, a 6porr na flocerleHrlrra (Visits) IItJro qrrcJlo. Oceen xoncrpyKropil. B

r.naca Patient ca 4e$unzpanr.r QynliqNu 3a AocrbII,qo qneH-AaHH[Te n .rlen-Symqnt 3a H3BexJaHe.

Knaclr Doctor onpe.4enx ,,lerap". B nero ca geipunnpanz: rrMero Ha nexap (Name) rlpe3 cltltBo-
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4a
1 c'e

lTe-

f,a-

lBa

rPa-
1Ea

tn-
DB)
I ,B

E:.

m-

-Ef, lru3 c MaKcI'IMulJIHa AbJIXrcEa MaxlengtiName, cIrr4cBK or naqr,leurlr (Patientslist), cGAbp;1€uI
FtrCrpllpaHxre naqueHTI'I Ea neKap - qpe3 eAHoMeperr MacnB or o6erru or rsrac Patient r.r 6poft
m perl{crpl'IpaHl'ITe rlaqrleHrll (PatientsRegistered) - qpe3 rlrno .rucro. OcseH KoncrpyKrop B KJraca
hror ca 4e$r,rHt,rpaHr.t :

- vler-Qynxqrrr 3a Aocrbrr Ao r.rMero Ha Jrexap, (getName);
- vneu-lpynrcqm 3a perrcrpr{paHe Ha raqrreHr (registerpatient);
- 'rnen-$ynrrlst 3a HawvpaHe Ha cpeAHr.rr 6pofi ua Br.r3r.rrn fipn nexapr (average):
- 'Ureu-(pyrxqfit 3a Ir3BexAaHe Ha Iraq[eHTr.rre Ha JreKap, HarrpaBrilrr{ [o-roJrrM 6pofi erc14ru

or 3a,qaAer{o Korr}rqecrBo (printUpper).

# incfude ( iostream.h>

#include <str ing.  h>
const j_nt MaxlengthName : 30;. / / ytaxcvlotaJrHa .q,EJDK%Ha Ha yrMe
const int PATIENTS : 200; /  /  vaxcutaafieH 6porz narJwel,rvt
/  /  aebwuuuufl .  Ha KJrac Date
class Date
{ pr ivate:

int .  theDay,
theMonth.
theYear;

publ ic:
Date( int  :  1,  int  :  1,  int  :  2000) ;  / /  KoHcrpyr(rop
int  Day O const;  /  /  p,ocr+,n ro .ueH
rnt MonthO consL;
int  Year O const;
void setDay( int) ;

void setyear ( int . )  ;
r rn i  r l  nr i  nt-  /  \r r ru \  /  const, .

j ;

Date: :Date( int  d,  int  m, int  y)
{  theDay :  d;

theMonth :  m;
theYear :  y;

]
int  Date: :DayO const
{  rc i t r rn f  haf \ r r r .

vt lv e4 
f  ,

)
rnt  Date:  :Month (  )  const
{  return theMonth;
)
int  Date: :YearO const.

/ /  I .en
/ / vleceu
/ / lotwua

/ / toc'tlon .qo Meceq
/  /  noam+n nn nn rr4_ __aAHa

/ / npouana Ha ,qeH

/ / rlpoM[}la Ha rtO,E'IHa

/ / u=zexl,aHe Ha .qara

void setMont.h( int) i  r  / /  npovaua Ha Meceu



t  return theyear,-
]
void Date:  :setDay( int  d)
{  theDay :  6-
]
void Date:  :setMonth( int  m)
{ theMonth :  m;
l
void Date:  :  setyear ( i_nt  y)
{  theYear :  y;
)
void Date: :pr int
{  cout << theDay

]
/  /  aeQnnvrJuf l  Ha xaac pat ient
c lass Pat i -ent
{  publ ic:

P:f ian+ / \ .laLtsrrL\ , / i  / /  xoncrpyKtop
Pat. i_ent.  (char * ,  const Date&, rnt) ;

no no.qpas6zpaue
/  /  KOHCTpyKTOp C

/ / napaverpz-

/ / LOCv1bn .qo vMe
const char* qetName ( )  const, .
Date getDOB O const, .  /  /
int  getVis i ts O const, .  /  /
vold pr int  O const;

pr ivate:
char Name [MaxlengthName] ; /  /  w,lLe Ha narj eHr
n^fa n^D.

/  /  ! ,ara Ha pax,qaHe Ha nau%eHT
rnt Vis l ts;  / /  6poi t  nocei l IeH%.q Ha EauureHTa

j;

Pat i -ent :  :  pat ient .  o
{  Vis i ts :  Q,.

)
Pat ient : :Pat lent(char *  n,  const Date& d,  int  v)
{  strcpy (Name, n) , .

DOB :  d;
Vl_si ts :  v;

)
const char* pat ient :  :  getName ( )  const
{  return Name;
)
Date Pat ient :  :  getDOB O const
{  return DOB;

( )  const

t .heYear << endl ;

.qocTEn .EO ,4aTa Ha paxgaHe

.qocrBn .qo 6porz noceueHrz.q
/ / :'z'zzexl.aHe Ha nau eHT
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l
int  Pat i -ent :  :getVis i ts O const

{  return Vis i ts;

]
void Pat ient :  :Pr intO const

{  cout ((  " Iz1ue: "  ( (  Name <<

couL << " !ara:  " ;  DOB.Print

cout ((  "BporZ Ha Bvr3rtTwrei

)
/  /  aebwnurJwl Ha r lac Doctor

class Doctor

{  publ ic

Doctor(char*) ;  / /  KorrctrPYKToP

const char* getName O const;  /  /  Eocr.un JIo I4Me

/ / pe'rvtctpl4PaHe Ha nauileHT

void registerPat ient  (const Pat ient&) 
"

/ / aavuryane Ha cpe.qHna 6poit Ha noceuleHurra Ha naut,reHTl4te

doubl-e average O const;

/ / rl5JBen<I.i1He Ha naIII4eHtrI4Ter HanpaBvr|Tt4 no-r'o'nau 6potZ

/ /  noceu\eHJ4fl '  Qt yKa3aH%s Karo napavet ' lp 6potZ

void Pr intUPPer ( i -nt)  const;

prr-vate:
char Name IMaxlengthName] , '

Pat ient  Pat ients] , j -st  IPAT]ENTSI ;

int  Pat ientsRegistered; /  /  6poir  sa

l .  !

Doctor:  :  Doctor (char* n)

{  strcPy(Name' n);

Pat ientsRegistered :  0;

)
const char* Doctor:  :  getName ( )  const

{  return Name;

)
void Doctor:  : registerPat ient(const Pat ient& P)

{  Pat i -ents l , is t  IPat ientsRegistered] :  P;

Pat ientsRegi stered++ ;

)
double Doctor:  :  average O const

{  int  total-Vis i ts :  0;

for( int  i  :  0;  i  < Pat ientsRegistered; i -++)

totafVis l ts +:  Pat ients l is t  I i ]  'getv is i ts O ;

i f  (Pat ientsRegistered l :  0)

o;
"  (< Vis i ts << endl ;

/ / wve Ha JreKaP

// wacna c nauI4eHT%Te

/ /  sa JreKaPs

. per!ilcTpr,fpaH%Te narMeHlr



return double ( totalVis i - ts)  /Pat ientsRegistered;
else return 0;

)
r rn i  A Trnnt-  

^r .  
.  nrr  nf  l lnner (  int  1 i -m) ConStVVIU UVULV!.  .

{ cout {( "l lar:,meHT% c noceqenvs HaE rruMvrra!\n";

for( int  i  = 0;  i  < Pat ientsRegisLered; i++)

i - f  (Pat ientsList  I i ]  .getVis i - ts O > l im)

Pat ients l ist  I i ]  .Pr inL O ;

)
int  main o
{ / / ae@wH%paHe Ha JreKaP

Doctor d1 ("Petrov") ;

/ / s'bzexq,aHe Ha 6pon na nar{%eHTI4Te Ha JreKaps

int  n;  I

do
{ cout << "EPolZ Ha naq%eHtr%Te: "  ;

c in >> n;

]  whi le(n < 0 l l  n > PATIENTS);

/ / peruc'rp%paue Ha nau,l,reHT%Te

for( int  i .  :  0, '  i  (  n;  i++)

{ c j.n. ignore O ; / / npecrcatlaHe Ha 3HaKa ea xpafi Ha per

cout ((  " IzIMe Ha naqzerr t :  " ;
char NamePat ient IMaxlengthName] ;

c i -n.  get l ine (NamePat ient,  MaxlengthName+1 )  ;

i -nt  d,  m. Y;
cout ((  " .ueH: " ;  c in >> d;

cout ((  "Meceq: " ;  c in ))  m;

cout << "r 'ogl4Ha: "1 c in >> Y;
Date dat (d,  m, Y) ;
int  v ls;
cout ((  "EporZ Bvr3wtrw Ha naqzenr:  " ;
c in >) v ls;
Pat i -ent  P (NamePat ient,  dat ,  v is)  ;

d1 .  regi-sterPat ient  (P) ;

)
/ / lz^esexqJane Ha cpe,qHvg 6polZ nocel4eH%'E nplt JIeKap'g

cout (( "CpegeH 6porZ nocet\e+ufl npz fiercapR "
<< dl .averageQ << endl ;  .

/ / wseexr,aHe Ha naq%eHT%trer HanpaB%JI%

/ / noeeue ot 3 nocel4eHtr.q

i f  (n > 0) dl .Pr intUPper (3) ;

return 0;

tr6



.Juna.uuqnu o6exmu.,[ecmpyxmopu C'oedaeane u pu]pyuasaae ua oflexmu Ha Knacone

3araqa 26. [a ce r{aMepr4 pe3ynrar6T or r{3rrcJruerr[ero Ha nporpaMara:

#include <iostream.h)

^l  -^^ 
T

-aoJD 
!

i  pr i_vate:
r  nJ- a.

double b;
publ ic:

L( int  :  5,  double :  2.5);
void display O const, '

L:  :  L ( int  x,  doubl-e y)

{a:x;
b:y;

)
void L: :d isplayO const

{  cout << a << rr  ' r  << b << endl- ;
Ir
int  main o

{L*p;
p :  new L(8);  /  /  zal ,ennHe Ha naMer ea o6erce
i f  ( !p)  / /  npozepKa.EaJrI4 e 3aAerleHa naMer

{ cout ((  " Ipeuma f ip 3aIeJrsHe Ha naMer! \n", '
return 1;

t
J!

p -> di-sp]ay O ;  /  /  %3Bex.4aHe ua o6erta '  cor leH or p

deJ.ete p;  /  /  ocso6oxAaBaHe Ha naMerra

p: new L(1,  3.5);  / /  zaaer lsHe Ha naMer 3a HoB o6ext
j- f  ( !p) /  /  npozepKa .qarrul e 3a.4eJreHa naMer

{ cout ((  " fperura npIz 3a,qeJlsHe Ha naMer! \n";

reLurn 1;

)
p -> displayo ;  / /  I43Bex,qaHe ua o6ercra,  coqeH or p

delete p;  /  /  oczo6ox.qaBaHe Ha naMerra

return 0;

]

Pelrexue: B rnasHara $yt*q- e ge([unupau yKa3arentr p KrM K;raca L. 9per
h = nar^r T. f  R\.
IJ r rgYy | \v | ,

ce rbpcu naMer 3a o6err na rnaca L s xnfina. Axo nanrer He e HaMepeua ce ra3Bex,qa cro6llenne ga



rperuKa r.r r43rrHrHeulero Ha main rarrpuraa. Aro uaugr e naMepeua, qpe3 (oncrpyKropa Ha KJIaca rra-

Merra ce uHr{quanusupa c 8 u uogpar6uparuara ce crofinocr 2.5 sa rropux flapaMerrp, a yKa3arentr p

ce cBbp3Ba c a,qpeca Ha ra3r.r naugr. CneA roBa ce r,rsBex,{a o6elrrrr, corleH or yKa3arent p It AlHaMr{q-

Hara rraMer, cBbp3arra c yra3areJrr p, ce ocBo6oxraBa. Te3u AeficrBl{t ce noBTapsr. EAfinctseHara

pailJrr.rKa Ca [apaMeTpLITe Ha KOHCIpyKropa Ea KJIaca L. Pesylrarlr oT [3nUHeHI{eTO e:

8 2.5

1 3.5

3a6enexere, qe BbpHarara or oneparopa new crofirrocr ce npoBepf,Ba, fipeliv Ia ce I43rIoJI3Ba. Ta3I'r

upoBepKa r.rMa cMr.rcbJr aKo KoMrrr{JraTopbT peaJrr,r3rrpa new raKa, rle Aa Bprlqa cTofiHocT NULL npu

HeycIIex.

3aAaqa 27. [a ce HaMep[ pe3ynrarbr or r'I3rrbJlueunero Ha uporpaMara:

#include ( iostream.h)

cfasS M

{ pr ivate:  I

r -nt  a;

double b;
publ ic:

M(int  :  5,  doubl-e :  2.5);

void set( int ,  doubfe);

void display O const, '

/ / xoserpyKrop

M::M(int  x.  doubfe y)

{a:x;
b:Y;

I
t

/ / vysasop
void M::set( int  x,  double Y)
{a:x;

L-, , .
D -  Vt

)
/  /  unen-qyHKrrulg 3a u3Bex,qaHe Ha o6eKtr Ha KJIaca
r rn i  r l  M. .d i  <nl  arr  / l  cnnqi-

.  .  g+gr+9] \ ,

{  cout << a <<

)
int mai-n o
{M*p,

I  /  ^^/  t  rqAeJrxns na I IdMQtr 3a MaC%B OT 5 O6eKtra

p :  new M[5];
i f ( !p)
{  cout << " fpeura npz 3aAerEHe Ha naMerl \n";
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I -

x

I

I:

I  return 1;
I ]
I  rnr  i , .
I  / t

I 
/_/ u?Bex.laHe Ha MacnBa, 3aAeJreH .4zHaM%rrHo

I for( i  :  Q; 1 < 5;  1++)
I  PI i l  'd isPravo;

I  
/ , / ,  npo*e*aHe Ha KoMnoHeHT%Te Ha o6exrrare

I / / na Mac%Ba, 3a.qeJreH Eu}.aMwlIHo

I  
for( i  :  g,  I  q 5;  i++)

I  p t i l  .  ser ( i ,  i+1.5;  -
I  /  /  ueeex!.aHe Ha MacurBa

t  for( i  :  6,  1 1 5;  t++j
I  Pt i l  'd isPJ-aYo;
t  /  /  oczo6ox.qaBaHe Ha sage;reHaTa sa MaczBa naMe?
t  defere I  p;
I  return 0;
l )
t
I
t re||reHne: B mi

ll-^_-* w.r"^u,_ s Asqr{H[paH yKa3areJr p rrrra rnaca M. gper
nHara SyHrqa_r e AeOlrHH

I p = new M[5];

I ::::: -1"11.. 
MacrrB or 5 o6ercra or rurac M s xziua. Arco naner ne

| ::::1:]] 
rneurna u rr3rrbrr'eHrero na main 3aBbprrrBa. Axo naner 

" ", 
" "utto""a 

ce r'3Bexra

I -Tltj:j-l: 
nauer' vpes KoHcrpvKropa no noap*6"pu"e o6errzre Ha 

";Hff]f,#Tfrt#ffi:I :" 
ce w*alJnaru3^par crc crofiHocrzre 5 u2.5. oneparoprr 3a rIr{KbJr rr3BexAa resu croftuocru.

I 
L-lexBatul4rr $paruenr qpoMeIUI KoM,,oHeHTare Ha o6ercrure Ha Macr.rBa Karo 

"" 
cBbp3Ba cborBerHo

I :::T^t]I'rre 
(i' i+l'5) sa i = 0, 7, ...,4. crctw3BexAa'e Ha Macr.rBa, 3aAerreH AzHaMzqHo, rraMer_

I 
:a- corJeHa or yKa*areJr.rr p ce ocso60xrara. pesy,rrarrr or r43rrbJr'eHuero Ea lporpaMara e:I  5 2.5

I  s 2.s
|  5 2.5

I  s 2.s
I  s 2.s
l^ . -
I  

u 1.5

|  7 2.5

I  z : .s
|  3 4.s

|  
4 s.s

I
3aaaq a 28' [a ce uanI4llre flpolpaMa, Korro 3aAeJrr rraMer 3a Macr'r or l 0 yxarareJur (rM TosK'B rp[MepHoro flpocrpa'crBo c qenz KoopArr saru. Lruutlnwr'l3l{pa 3aAeJre'u* rura" rz HaMr.rpa roq-KI{T.' 
'.bM 

Kor4To coqar yKtBarenvre Ha cb3AaAelrut MaczB' Kor4To ca ga nait-ua'Ko r.I Ha uafi-roaxuopa3cTorHr,re AO KOOpATTHaTHOTO Haqaro.
Peurenne: Bs'xruara Oynrqur Distance HaMrrpa paBcror'rrero Ha y^a3a'ara Karo Her4H rraDa-



MeTSp roqKa Ao KoopAI4HtITHOTO Harraro.

#include ( iostream.h>

#lncfude <math.h>
/ /  - - - - .^ , , -  - , ,^/  /  bNJrpaDqns Ha peaJl t l3aLIVIHTa Ha KJIaCa POint3

double Distance (const Point3& P)
{  return sqrt  (  (doubl-e) (p.  qetx O * p.  getx O +

p.getYO * P.getYO +
p.getzO * P.getzO));

l
int  main (  )
(  /  /  ^-r  /  r  ca4c,.^-€ Ha naMeT 3a MaCI4B Ot 10 yKa3aTeJIE

Point3 **  array :  new Point3* [10] ;
i f  (  I  array)

{  cout ((  " lpeuxa npl , r  3areJrsHe Ha naMer! \n";

return 1;

]
int  i ;
/ / c'as4azaHe Ha Mac Ba or yKa3areJrtr

for( i :0; i<10; i++)

{  int  x '  Y,  z;
couL ((  "*array["  << i  ( (  " ]  (x.  Y,  z) :  " ;
c i -n ))  x >> Y >> z;
array [ i -  ]  :  new Polnt3 (x,  Y ,  z)  ;
i f  (  I  array I i ]  )
{  cout << " lpeura f ipu 3a.qeJrsHe Ha naMer! \n";

return 1;

l
]
/  /  natvpaHe Ha M HTMaJTHOEO r4 Ha MaKC%MaJTHOTO

// pazcto.sH%e Ha rorfK%Ter cor{eHIA or yKa3areJr l4Te

/ /  na Mac%Ba ,qo Koop,q%HarHoro HarlaJro

double min :  Distance (*array[0]  )  '
max :  Distance (*arrayIO] ) ;

for( i  :  1;  i  < 10, '  i -++)

{  double d :  Dj-stance (*arraYt i l ) ;

i f  (d < mj-n) min :  d;
i f  (d > max) max :  d;

)
/ / nauvrpaHe u SBex,uaHe Ha roqKtrre na sarZ-MaJIKo

/  /  pazc' toqHl4e or Koop.q%HarHoro HaqaJIo

cout ((  "To. lK% na garZ-vaJrKo pa3crolHlAe ("  << min
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<< ")  or  Koop.qvHarHoro Har laro\n ' r ;
for(1 :  0;  j -  < 10; i++)
{  i f ( fabs(Distance(*arrayI i ] )  -  min) < 1E-14)

cout << "Poi-nt("  << arrayl i ] ->getxO ({  " ,  , '
<< array I  i  ]  _>getY o ((  " ,  r '
<< arrayI j - ]  ->getz ()  ( (  " )  \n";

]
/ / nattupaHe 14 h3Bex.qaHe Ha rorrKllTe Ha Halz-rloJl'rMo
/ /  pazcro.sH%e or Koop.u%HarHoro HarraJro
cout << "Tor l r  na narZ-r 'or_qMo pa3cro.qHrle ("  ( (  max

<< ")  or  Koop.q%HarHoro na. la lo\n";
for  ( i  :  Q; i_ < 10; i++)
{  i f l fabs(Distance(*arrayI i ] )  -  max) < 1E_14)

cout << "Point("  << arrayl i l ->getxO ((  " ,  , ,

<< arra!  [  i  ]  ->qetY O ((  " .  r t

<< arrayl i l ->qetzO ({  ") \n", .
)

/ / ocao6ox,uaBaHe Ha 3aIeJreHara B xuitna naMer
for( i :0;1<10; i++)

delete arrayI i ] ;
del-ete t  I  array;
return 0;

)

3a4ava 29. la ce HaMepu pe3ynrarbr or r.r3[bJrHeHr4ero Ha nporpaMara:
#incl-ude <iostream. h>
class N
{ pr ivate:

r  6f  
- .I I I  L O,

double b;
publ ic:

/ / xoucrpyKTop
N(i-nt .  :  5,  doubl_e :  2.5) ;
/ /  aecrpyrrop
-NO;
/ / uneu-QyHKr{i4.s 3a vsBex.qaHe Ha o6eKT
void displayO const;

T;
N: :N ( j -nt  x,  double y)
{a:x;

1^, :  \ , .
" f ,

l
N: : -No



{  cout << "-N() \n";
]
void N:

cout
:  d ispfay O const
<< a << rr  r r  << b (< endl  , '

nt  main o
N *P :  NULL;

p :  new N(8);  / /  saqensHe Ha naMetr 3a ooeKT

if( lp) / /nposepKa,4aJi I4IaMeTe3aIIeJIeHa

{ cout {(  " lpeurxa np% 3a.4eJI-nHe Ha naMer! \n";

return 1;

)
p -> display O ; / / wsaexg^aHe Ha o6eKra' corlen or yKa3arer's p

delete p; /  /  ocso6ox'qaBaHe Ha naMerra

p: new N(1, 3.5)r  / /  saq,ensHe Ha naMer 3a HoB o6erct

i f  ( lp) / /  nposepKa rarl% naMer e 3a'uerleHa

{ cout ((  " fpeuma np% 3a.4ersHe Ha naMer! \n" i

return 1;

]
p -> display O ; / / wsaerKraHe Ha o6erra' corlen or

detete p; // oceo6ox'uaBaHe

return 0;

yKa3aTeJIs p

HA TAMETTA

Peurexne: B xlacaN e ge([uuupan AeCTpyKrOp. IIpu ocno6oxgaBaHero Ha 3a'[e[eHara AI4Ha-

Mr.rqEa IIaMeT' cBsp3arra c yKa3aTeJu p, ce [3BI,IKBa AecTpyIcTopGT. Pesynraftt oT II3IIbJIHeHI'1STO HA]

nporpaMaTa e:

8 2.5 l

-No

-No

3aAa.ra 30.,{a ce HaMepI{ pe3yJrrarbr or I{3IrBJIHeHlero Ha rlporpaMara:

#include ( iostream.h)

class P
{ pr ivate:

i  nt .  a .

double b;
publ ic:

P( i -nt  :  5,  doubte :  2-5);
_PO;

void disPlaYO const;
j ;

l ,

j

I&



P: :  P ( j -nt  x,  double y)
{a:x, '

h :  r r .

]
P: : -Po
{ cout << "-PO\n";
)
void P: :  d isplay O const
{  cout << a << rr  r r  << b << endl , '
]
int  main o
I  D *n.

/  /  zaneas,He Ha naMer 3a MaczB or 5 o6eKTa Ha KJrac p

p: new P[5] ;
i f  (  !p)

{  cout ((  " lpeuxa npr4 3a.Eer.rrHe Ha naMer! \n", '
return 1;

I
I

int  i ;
/ / uzzexl'aHe Ha v.acwBa | 3a.qeJIeH .qr4HaMr4rrHo
for( i :0;  i<5;  i++)

pt i l .d isplayO;
/  /  oceo6ox.qaBaHe Ha 3a.ueJreHara 3a Macr4Ba naMer
delete t l  p;
return 0;

]

Pelrente: B main0 e geSunupan yKa3areJr p KbM MacrrB yxuitna, cb,qbpxarq 5 o6erra Ha Krra-
ca P. O6errzre ca vtnr4rlr4aJfir3r.rpaulr or KoHcrpyKTopaDc nogpas6rpalru ce flapaMerpu na uaca. IIpu
ocno6oxganauero Ha coqeHara or p ,quHaMI,IqHa IIaMe! AecrpyKroprr Ha Kjraca ce I{3Br,rKBa 3a BceKr.r
oSerr na vlacvBa. Pesynralrr or r{3rrbJrHeHr.rero r{a fiporpaMara e:

5 2.5
5 2.5
5 2.5
5 2.5
5 2.5
-Po
-Po
-Po
-Po
_Po

3a,qaqa 31. ,{a ce Ae(blrHupa xnac BankAccount, onpeAerrrq 6anrona cMerKa Ha KJrr.reH! cac-
rotula ce or: LIMe Ha KJII{eHT (cuurolen nus), norraep Ha 6anrosa cMerKa (cururonen nut) u Hanuuua
cyl!{a Ha KJII.IeHT (pea:[ro vncno). I4mero Ha KJI[eHTa r{ norraeprr na 6aHKoBara My cMerKa Aa ce peaJrn-



3r,Ipar B AI{HaMItqHara naMer, Karo 3a BcrKa or rtx ce orAeJII,I ToJIKoBa naMer KoJIKoro e Heo6xo.qr'IMo.

Knaclr 4a uprarexaBa MeroA[' rlpe3 Konro Moxe Aa:

- crc,[aBa 6anrosa cMerKa;

- I,I3Bexra Ha eKpana 6anrosa cMerKa;

- Bxact napll n 6anroaa cMerKa;

- TerJIIr flapu or 6anrona cMerra.

,{a ce ae<luurapa rnarna Qynrq[r, KorTo cs3AaBa ABe 6anrog[ cN4STKLI, USneXga nn$opMallru{-

TaBcMeTKI{Te'BHac{cyN{aBeAIIaoTcMeTKI,ITeI'ITeflI}|cyl{aoTApyraTacMeTKa.

Peurenne: Trfi raro Age or qJreH-AaHHlTe Ha KJraCa Ca peur43xpalJv B AICHaMFIHaTa UaMeT'

B K;raca e geQnnr.rpan AecrpyKrop.

#include <iostream.h>

#incl-ude <str ing.  h>
#include <stdl ib.h> '

const int MAX : 100; / / ttaxcvwaJlHa ,q'bJIXulHa Ha vIMe vI

/ / notte9 Ha 6aHKoBa cMerKa

class BankAccount

{  pr ivate:
Char* namei / / uve Ha KJII4eHT

char* accountnum; / / notaep Ha 6aHKoBa cMerKa

doubre barance; // 6anal':c
publ i -c:

BankAccount(const char* -  r r r r r  const char*:  r r r r t

doubfe :  0.0) ;
BankAccount (const BankAccount&) ;

-BankAccount O ;
- -^rr  - - . in+/ \  constr .vv!u y!r l ru v

void put_ln (doubfe) ;
vold draw (doubfe) ;

) ,
/ / rconotpyKtrop c no,4pa36vrpau1w ce napaMerptr

BankAccount: :BankAccounl(const char* n,  const char* an'

doubfe b)

{  name: new char[str fen(n)+1];
i f  (  !  name)

{ cout ((  " lpeurrca npt, t  3a.EeJr.EHe Ha naMetr! \n";

exi t  (1) ;

]
strcpy (name, n) ;
accountnum :  new char Istr len (an) +1] ;
I  t  /  |  

^  ^^^"- f  
h1arrL t :dc( j ( )u l lL l rurn)

{  cout {(  " fpeuxa np 3a.qeJr.qne Ha naMer! \n";

E.



I

exr-t (1-) ;
)
strcpy (accountnum, an) , '
bafance :  b;

/  vau anrt tkmn n a. !v. .v4rr , - - - r  
-a np%cBo.EBaHe

:ankAccount:  :BankAccount (const BankAccount& b)
-  name = new char Istr ]en (b.  name ) +1 ]  ;

i f  (  !  name)

{ cout << " lpeurca npr 3a,ueJrsHe Ha naMer! \n";
exi t  (1) ;

]
strcpy (name, b.name), '
accountnum = new char I  str fen (b.  accountnum) +1 ]  ;
i f  (  I  accountnum)
{ cout ((  " lpeurrca np 3alef l .qHe Ha naMer! \n", .

exi t  (1) ;

]
strcpy (accountnum, b.accountnum) ;
bafance :  b.balance;

)
/ / .4ecrpyKTop
BankAccount :  :  -BankAccount (  )
{  delete t l  accountnum,'

dalal-o f  l  nrm6.
L I  r rsrrLv,

]
/  |  f .^^^^,--/  /  r43Be)qqaHe Ha cMeTKa Ha KJIZeHT D

void BankAccount:  :pr int  O const
{ cout << "I4ue Ha KJrrAeHT: " << name << endl ,.

cout << "Horrrep Ha cMerKa: "  << accountnum ((  qndl  , .
cout << "Baranc: "  << balance << endf , .

]
/ / zsacs.ne Ha naptt e 6aHxoaa cMerKa
void BankAccount: :put  in (doubl-e cash)
{  i f (cash >:  0)

balance :  balance + cash;
el-  se

cout << "HercoperreH on E Ba BHac.EHe Ha nap%.\n";
)
/  /  rer 'neue Ha napr4 or 6anxosa
void BankAccount:  :draw (double

{ i f (cash < 0)

cout << "Her<opercreH onr lT

CMCTKA

cash)

3a relJreHe Ha napl4. \n " , '



el_ se

i f  (cash <:  bafance)

balance = bafance -  cash;
el-se

cout << "Cuerrara He c,b.q,bpxa .uocrarbr{Ho napz.\n";
I)
int  main (  )
{  cout << "71Me Ha rc l renr :  " ;

char n1 [ ]aAXl;  c in.get l i -ne(n1, MAX) , .
cout << "Hovep ua cvrerxa: " ;
char an1 [MAX];  c in.get l ine (an1, MAX);
doubl-e b1;
cout << "BaraHc: "1 c in >> b1;
cin. ignoreO, '  /  /  npecxat laHe Ha 3HaKa sa xparZ Ha pe,q
/ / cveLanaHe Ha 6anroea cMerKa
BankAccount x(n1, an1, b1);
/ / wzzexlaHe Ha 6auroeara cMerKa
x.pr int  O ;
/ / auace.He Ha cyMa e 6aHrcoea cMerKa
/ / n mzsex.qaHe Ha cMerKara
x.put_in (200);
x.pr lnt  O ;
cout ((  "?Ive na rJr%eHtr:  " ;
char n2 D4AXI;  c in.get l ine (n2l  MAX) , -
cout ((  "Hovep na claerxa: " ;
char an2[]aAXl;  c in.get l ine(an2, MAX) ;
double b2;
cout << "EaraHc: " ;  c in >> b2;
cin. ignore O ; / / npecrcaqaHe Ha 3HaKa sa rcparZ Ha pe.tr
/ / crznazaHe Ha xoea 6anroBa cMerKa
BankAccount y(n2, an2, b2);
/ / : l tezexnaHe Ha 6aurcoeara cMerKa
y. pr int .  O ;
/ / rer,noue Ha cyMa or 6anrcoeara cMerKa
/ /  u i  uzzex.EaHe Ha cMerKara
y. draw (250) ;
y.  pr int  O ,-
return 0;

\)

3aAa.ra 32. la ce 4etpuurzpa x.nac IntArray, nanoAo6sgarq eAHoMepeH Macr,rB, Ho rpoBepcBiutr
rpaHLr{I.ITe Ha I,IHAeKcrIpaHara npoMeHJllrsa. Knacrr Aa nprrrexaBa r.r vren-(pyurqfir.r 3a rbpceHe Ha

eJIeMerrT r.r 3a copTr.rpaHe Ha e.[HoMepeH Macr.rB.



Peurenue: ll;ren-Aannnre array v num Ha rnaca IntArray 3aAaBar eAHoMepeH MacI{B array c

:.Jm Ha 6poi eleueura. flocneAntlrr e peiun34paH B ArrHaMI{qHara flaMer. 3a rosa B KJIaca e ge(pr,r-

:trpaH r4 Aecrpyr$op. B rnaca ca BKJrroqeHrr 4ne .rnen-tpynKrllrrr 3a coprupaHe eJIeMeHTIrre Ha Ma-

:uB 14 ABe unen-(fyuxqr.rr,r 3a rr,pceue Ha eJreMeHr: linearSearch r.r binarySearch. 9nen-$ynxqzrra int

:-nearSearch(int x) uaunpa flo3r.rq]rrra Ha rrtpBoro cperuaue Ha eJreMeHTa x B HetBHIlt e.IIHoMepeH

vauls. Aro x He ce cpeqa B Macr.rBa, linearSearch Bptrrla num. 9neu-Qynrqr-rrra int binarySearch(int

r r Bpbrqa rleJroqucJreHa croinocr i, ,qeQuur.rpana rro cneAHI,IrI HaqnH:

-1, aKo x < array [0]
0, aKo x: array [0]
j, axo anay fi-ll < x S array []
num, aKo array [num-l] < x

#incfude ( iostream.h)

#include <stdl ib.h>
const 1nt MAX_SIZE :  20;
cl  aqq Tnf Arr : rz

{  publ ic:
fntArray( int) ;  / /

- f  ntArray O , '  /  /
Tnf Arr : r r /nnn^f  Tn+lrrrr ,c\ .  /  /
I r rLn! !oy \UvlrDL I l lLn!LAyg),  /  /

bool-  set  ( int ,  int) ;  /  /
boot get ( int ,  int .&) ;  /  /
int  f inearsearch ( int)  ;  /  /
int  b inarysearch ( int)  ;  /  /
void select ionSort  O , '  /  /

/ /
voi-d bubbfeSort  O ;  " /  /

/ /
pr ivate:

i  nf  *  :qLLsl  
'

lnt  num;
bool  isVal id ( int)  ;

KOHcEpyKTop c napaMeTbp

.qecrpyKTop
KOHCTpyKtrOp 3a nprACBO.qBaHe

npr4cBoEBa cro*socr Ha eJreMeHT

HaMrq)a crorzHocr Ha eJreMeHT

pearr43i lpa JTuHerrHo TbpceHe

peaJri l3i lpa .[Bo]rrrHo T'bpceHe

peaJrr43r4pa coprnpaHe no MeTo.qa
ttnpflKa ceflercqv.q"
peaJDr3rfpa coprrfpaHe no Merola

Ha MexyprreTo

yKa3aTeJr K%M MaCLlBa

6poi ua eJreMeHT%Te

npoBep.rrBa BaJrrA.uHocTTa Ha

rAH.UeKCa Ha MaCrBa
j;

/  /  vauann\/kmnn

/  /  Bcexvt eJreMeHT Ha MacrrBa e wHwLJtalTzerpau c 0
Tnfnrrrrr .  .Tn#Irr : r r  / i  nf  q i  zall l runlray.  .  f  r rLn! !q l i  \ f  r ru oLLvl

{  i f  (s ize > MAX_SIZE)

{ cout << size ((  "  na,ExB'bpr.q "  << MAX SIZE

exl t  (1) ;

)



i - f  (s ize <:  0)
{  cout << "HeropeKTHa pa3MepHocr! \n";

exi- t  (  1)  ;
)

array :  new int  Is lze]  ;
i f  (  !  array)
{  cout ((  " lpeura npz Ba.qeJr.EHe Ha naMerl \n", .

exi t  (1) ;

)
num: saze;
for( j -nt  i  :  0;  i  < s ize;  i++)

arraY[ i ]  :  0;
)
/  /  narmrrru^an c

avvfI / /1\ fvI ,

/ /  Oceo6oxgaBa naMetrTa, Baeta or Mac Ba.
IntArray :  :  - IntArray (  )
{  dalai-o f l  

^rraL r  *r-*y;

)
/ / xoacrpyKTop Ba np%cBo.qBaHe
IntArray:  :  fntArray (const IntArray& p)
{  array :  new int  [p.num] , .

i f  (  !  array)
{ cout << "lpeuma npr4 3ager.rrHe Ha naMer ! \n",.

exi t .  (1)  ;
]
for( int  i  :  0;  i  < p.num; i++)

arrayI i ]  :  p.arrayI i ] ;
num :  p.num;

)
// isValt d epsuia true, aKo apFyMeHt'br lZ e eanzgen
// untre:r..c Ha Mac%Ba z fal-se - B npor%BeH cJryqarz.
bool-  IntArray:  :  isVal id ( int  e l -em)
{ return el-em ):  0 && elem < num,-
)
/ / set npr4cBo.sBa crorZnocs Ha yKasaH eJreMeHT Ha Macr4Ba.
/ / exo csofisocrra ce npvcBo.rrBa Ha BaJr%,qeH eJreMeHT, ser
, /  /  nn'xnt :  I  r t rc R -  qai-  pn<rrra f  r ' l  ca- nposr4BeH cJryHavr
bool-  IntArray:  :  set  (  int  e l -emr int  val-ue )
t  r t  ( r -sval_rd (e_Lem) )

{  arrayleleml :  value;
ra l -  r r  rn f  r r ra .

)
return fa lse;

EE



tt 
/ 

7"t 
HaMurpa crorZuoclra Ha yKa3aH or .uareH ,H.qeKc

//  At<o.zH.qeKcBT e KopeKTeH, get eptr4a true/
/ /  B nporzBeH cJryqarZ eptqa false.
cool-  fntArray: :get( int  e1em, int& value)
i  i f  ( isvaf id (efemr r

{  value :  arrayIe]_eml ;
return t rue,.

l
return fa lse;

I

/ / IinearSearch peanr3rrpa Mero.qa Ha
int  fntArray:  :  f inearSearch ( int
{ int i :0;

whi le( i  < num-1 && x ! :  array
I  ++.

i f  (x : :  array [ i ]  )  return i - ;
e]se return num;

I
/ / binarySearch peaJrul3rlpa Merora Ha .qBor4r{Horo T,bpceHe
/ / e copu4paH BBB BB3xo.q.srq peE e.qHoMepeH Mac B.
int  IntArray:  :b inarySearch ( int  x)
{  int  middle,  lef t  :  O, r ight  :  num_1;

i f (x < arrayt lef t l )  return _1;
r f  (x : :  array t lef t l  )  return 0, .
i f (x > arraytr ight l )  return num;
whi l_e (r ight- lef t  > 1) .
{  middle :  ( lef t  + r ig]nt-)  /2;

j - f  (x <:  array lmiddle]  )  r ight  :  middf e;
e_lse lef t  :  middle;

]
return r ight , .

]
/ / selecLionSort peaJr%3zpa Mero.qa Ha np.qKara
/ / cenextlwl za coprnpaue Ha e.qHoMepeH Mac B
vo j -d IntArray:  :  se-Iect ionSort  (  )
{  rnt  i ,  J ,  k;

int  min,-
for( i :Q; i<num-1; i++)

{k:1;mln:array[k] ;
for( j : i+1; j<num;j++)

i f  (array I j  ]  < min)
{  k :  j t

nocJre.qoBaTeJrHOTO TbpceHe .
x)

l i t  )



ml-n :  arraylk l ;
]

arraYIk]  = arrayl i l ;  arrayI i ]  :  min;
]

i
/,/, bubbleSort peanu3upa Meto.qa Ha Mexypqetro
/ / sa copr%paue Ha e.qHoMepeH MacuB
void fntArray:  :bubbl-eSort  o
{  int  i ,  k ,  r ighc = num_1;

whit-e(r ight  > 0)
{  k = 0;  int  swap;

for( i :9r i<r ight ; i++)
i f  (arrayl i+11 < arrayI i ]  )
{  swap :  array[ i ] , .

arrayI i ]  = arrayt i+11;
arrayI i+1]n:  swap;
k:  i ;

)
right : l1,.

]
]
rnt  main o
{ / / crzgaBaHe Ha e.qHoMepen MacuB

I  nf  n.

cout << "n- rr ;  c in y;  n i
fntArray a (n) , .
j -nt  val ,  i ;  i
for l i  = 6,  i  < n;  i++) I
{  cout ((  "ErerraeHt? , , ;  c in ))  val_;  Ii f  ( ta.set( i_,  vat))  |

cout << 'rrpeurca B rlHar\ualrwSa\wntra Ha ereMeHT ,, I

I l
cout ((  end. l- , .  I
/ / menexaaHe Ha e.qHoMepH% A Macr*B Ifor( i  = g;  i  < n;  i++; 

-  
|

i f  ( . .get  ( i ,  val-)  )  cout ((  val_ ((  , ,  , , , .  Ie]-se cout (( ,,Ipeuxa np% HaMrrpanelo Ha,, I
cout << end- l - , .  

"  ereMeHT or MactrBa!\n";  
II

/ /  onwr Ea ce 3anoMHrr eJreMeHT 
'.3BBH 

rpaH%qure 
"u 

.,_^,-__fi f  (a.seb(n,  MAX_SIZE+1) )  
vanvL4vLle Hd MacuBal

cout << 'rErreMeurbr ,, << MAX_SIZE+, 

I
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( (  "  e 3anoMHeH B Mac%Ba ycneuHo. \n";

el se
cout << "lpeuxa rlp]4 3anoMHeHe Ha eJIeMeHtra " << MAX SIZE+1

<( t t .  \nt t , '

/  /  r 'upcewe Ha eJreMeHT B Mac%Ba

cout ((  "EreMeHT? ", '  c in ))  val- , '

i f  (a.get(a. l - j -nearSearch(val) ,  vaf  )  )
cout ((  val  << "  ce c 'b.q 'bpxa B uacrea. " ;

e l -se cout ((  va1 ((  I 'He ce cB.E'Lpxa e vraczsa." ;

/  /  coprvtpaHe Ha MacilBa no Mero,qa Ha Mexyprrero

a.bubbfeSort  O ;
cout ((  "CoprrpaH Mac%Bl\n";

/  /  n=eexnaHe Ha coprlzpaHfis e.qHoMepeH MacilB

for( i :0;  i<n;  i++)

i f (a.get( i ,  val)  )  cout << wal ( (  "  " ;
e lse cout ((  " lpeurca nptz noJryr laBaHe Ha ereueHT"

" Ha Mac aal \n";

cout ((  endl ;

/  /  rbpcelde Ha M.qcroro Ha .[aAeH eJreMeHT B

/ / eoprrttpaHvrfl MacIAB

cout ((  "EreMeHT? ";  c in >> val- ;

cout << "I7e3u\vrs' ta Ha 'r  (( vaf <( ' r  B MaczBa e: rr

<< a.bj-narvSearch(val-)  << endl ;

return 0;
l
l

Ifpunmancxu Qynx4uu u Knacoae D

3aaaqa 33. .{a ce,qeQrHupa rnac Fraction, cbAapxaul ABe rIerILr rr,'IeH-AaHHil n I{ d (d l0), xott

crpyKrop u (pyurqura 3a Aocrtn Ao KoMrroHeHTr4re. .{a ce geQr,rnupa rprrlrerlcKa QyHr<qru IsFractior

HaKflaca, Kotro orrpeAerr Azulu n He ce Aenrr qenoqucleuo sa d.

Peruenne: Trfi xaro BbHrrrHara (pynrqur IsFraction e flplsrercKa Ha KJIaca Fraction, u urr.ri

rrprx Aocrbn Ao rureH-AaHHxre n u d Ha Kraca Fraction. Tosu Aocrrr rr ocrilIecrBtra vpes o6erri

obj, roftro e neuu QoprualeH fiapaMerbp.

#incl-ude ( iostream. h>

cl-ass Fract lon

{ pr ivate:
i  i1t-  n r l .r r ru rr t  et

publ ic:

/ / KoHc,rpyKTop

Fract ion( int  x,  int  y) ;



/ / bynxuuz 3a .qocrBn .qo KoMnoHeHTr4Te
rnt getNO const i
int  getDO const;
/ / nercnapaqrafr Ha Oynrrlttq nprl.qTerr Ha KJraca

r.  
f r iend bool  fsFract ion(const Fract ione obj)

Fract ion: :Fract ion( int  x,  int  y)
{n:x;

. l  :  
" ."  I ,

]
int  Fract ion:  :  getN O const
{  return n;
)
int  Fract . ion:  :  getD O const
{  return d, .
i

Fract_ion
)

return obj .n % obj .d t :  0;

1nt main (  )

{ /  /  LeeuHurpaHe na o6ercr Ha KJraca Fraction
: .nt  a,  b, .

do

{ cout aa , ,d.r  b (b pasazuHo or O):  , , ;
c l_n >> a >> b, .

]  whi fe (b : :  0) ;
Fract j -on f  (a,  b)  ;
/  /  npoBepKa naJr% n,LpBoTo t1qJro :uwcJro na o6exra f 1/ /  ne ce .EeJrz Ha BToporo q.qro uwclro
1f ( IsFract ion ( f )  )

cout << f .getNO 11 "  ue ce 4e, 'm ua , ,

e-Lse

cout << f .  qetN O (( , ,  ce .qeJrz Ha ,,
<< f  .getDo << endl_;

return 0, .
j

3aAaqa 34. fia ce 4eQnnnpar K,uacoBe Cylinder n Squarepyramid, onpeAe,uruu reoverprrq_Hare Qzrypa .*lru**bp lI'KBaAparHa wrpaMvAa-.Bcerr or K,racoBere Aa npnrexaBa KoHcrpvh-rop z$yurqua 3a Aocrr,r.{o rrrre'-AaH'r're My. ,{a ce 4eQan,pa upr4rrerc*a oyuxqrr" IsHigher Ha lF-Ta KJraca' K.rro oflpeAerfl raJru rrlrru*Abp e [o-Br'COK OT nr.rpaMr{Aa. B masHara QyHxurx :a ;:

92

/ / BBHUHa Qynrc:.3.ws, nprn.qrer Ha KJraca
bool  fsFract ion (const Fract ion& ob;


