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§ 9. MaccuBbl



Y10 Takoe maccuB?

g Kak BBect 10000 nepeMeHHbIX?

MaccuB — 3T0 rpynna nepemMeHHbIX O4HOro Tmna,
PACMONOXEHHLIX B NaMATU PAAOM (B cOCedHUX S4enkax) u
nverwmnx odwee nmsa. Kaxgasa ayemka B maccmBse UMeET
YHUKarnbHbIK HOMep (MHOEKC).

Hapo:
*BblAENATb NAMSATb
*3anncbiBaTb AaHHbIE B HYXXHYIO A4EUNKY
*ynTaTb JaHHbIE N3 AYEUNKU



BoigeneHne namatu (06 bABNeHue)

o Maccus = Tabnuua!

4YNUCIo
int A[5]; AINIEMEHTOB

double VI[8];
bool L[10];
char S[80];

OeMeHTbl HyMepPYyTCS
C Hyn4A!

A[O], A[l], A[2], A[3], A[4]

pasmep yepes
KOHCTaHTY

const int N=10;
int A[N];

9 3auem?



ObpalleHue k anemeHTy maccuBa

arfieMmeHTa MmaccunBa
A maccuB (HAEKC)
0 1 2 3

S 10 15 20 25

A[O] A[1] 3HAYEHUE ] A[4]

JfieMeHTa MacCCunBa |

HOMEP (MHOEKC)
anemMmeHTa maccuBa: 2

A[2]

SHAYEHWE
anemeHTa maccua: 15



Kak obpaboTaTb BCe arieMeHTbl MaccuBa?
OobsiBneHue:

const int N=5;
int A[N];

Ob6paboTKa:

// o6paborarr A[0]
// obpa6orare A[l]
// obpa6orare A[2]
// o6paboraTr A[3]
// obpa6orare A[4]

9 1) ecnin N Benuko (1000, 1000000)?
2) npn nameHeHnn N nporpamma He OOSMKHA MEeHATLCS!



Kak obpaboTaTb BCe arieMeHTbl MaccuBa?
OO6paboTKa c nepeMeHHOM: OG6paboTKa B uukne:

1=0; 1=0;
// obpaboraTe A[i] while ( i <N )
i++; {

i++; i++;

// obpa6orare A[i] }

1++; .

// obpaBorarn A[i] Linkn ¢ nepeMeHHOM:

oL e for( 1i=0; i<N; i++ )
// obpa6orare A[i] {

// obpaboraTe A[i]

i++;
}




3anonHeHue maccuBa

main ()
{
const int N=10;
int A[N];
int 1;
for ( 1=0; 1<N; i++ )
A[i] =1*1;

}

9 Uemy paBeH A[9] 7




BBO.D, C KHaBMaTypbl U BbiBO4 HA 3KPadH
OobaABneHue:
const int N=10;

int A[N];

BBoa c knaBmnaTtypbl:

for ( i=0; i<N; i++ ) A[0] =5
{ A[l] =12
cout <K "A["<KKi"]="; A[2] = 34
cin >> A[1i]; A[3] =56
} A[4] =13

BbiBOO Ha 3KpaH:

cout >> "MaccuB A:\n";
for ( 1i=0; 1<N; 1i++ )

3ayem npoben?
cout <K A[1] << " ",




3anosiHeHne cny4YamHbIMU YUCNamMu

3adaya. 3anonHNTb Maccus (NceBao)cnyyYamHbiMU LienbIMU
yucnamm B ananasoHe ot 20 oo 100.

int irand ( int a, int b )

{

return a+rand()s$ (b-a+1);

}

for (i = 0; 1 < N; i++ )

{
A[i] = irand ( 20, 100 );
cout < A[1] << " ";

}




Mepebop anemeHTOB
Oowan cxema:
for ( 1i=0; i<N; i++ )
{

// cpmesaTe uTOo-TO C A[i]

}

MoAacYET HYXXHbIX 3NIeMEeHTOB:

3adaya. B maccuBe 3anucaHbl gaHHblE O POCTe
backeTtbonmcToB. CKOMNbKO N3 HUX UMEET POCT bonblLUe
180 cm, HO MeHbLue 190 cm?

count=0;
for ( 1i=0; 1<N; i++ )
i1f ( 180<A[1] && A[i] <190 )
count ++;

11



[lepebop anemeHTOB
CpenHee apudpmeTnyeckoe:

int count, sum;
count=0;
sum=0;

for ( 1=0; 1<N;

i++ )

if ( 180<A[1] && A[1] <190 ) {

count ++;
sum+=A[1];

}

cout << (float)sum / count;

9 3auem float?

cpenHee
apudmMeTnyeckoe

12



3agaun
«A»: 3anonHuTe maccume criydanHbIMU YUCIlaMu B UHTepBarne

[0,100] n HangnTe cpegHee apuUPMETNYECKOE E€ro 3HAYEHUN.

NMpumep:

Maccue:

1 2345

Cpenuee apubpmermueckoe 3.000

«B»: 3anonHute maccms cnyyYyanHbiMu YncnamMmun B MHTepBarne
[0,100] u nogcumTanTte oTaenbHO cpegHee 3Ha4YEHNE BCEX
aNeMeHTOoB, KoTopble <50, 1 cpeaHee 3Ha4YeHMe BCexX
aNeMeHTOoB, KoTopble =50.

NMpumep:

Maccus:

3252 4 60

Cp. apud¢m. snemenTorB [0,50): 3.000

Cp. apupm. snemenToB [50,100]: 56.000

13



3agaun

«C»: 3anonHute maccmB U3 N anemMeHToB cryvYanHbIMU YUCTTaMu
B uHTepBane [1,N] Tak, 4Tobbl B MaccnB 0b0A3aTeNIbHO BOLLSIN
Bce yncrna ot 1 go N (nocTtpounTte cryqyamHyto NepecTaHoBKY).

NMpumep:

Maccue:

32145

14



§ 10. Anroputmbl 00paboOTKK
MacCUBOB

15



[Touck B maccuBe
Hawntun anemeHT, paBHbIN X:
1=0; |
while (\AJA] =X ) QLITO Nroxo?
1++;
cout << "A[" << i << "]=" <L X;

1=0;

while (|1 <N| && A[i]!=X )
1++;

if (i<N ) 9‘—”0 ecnu TaI(YOI'O HeT?
cout << "A[" << i << "]=" << X;

else
cout << "He Hammmn!";

16



lMTonck B maccuBe
BapMaHT C IlJ,OC[:)O‘-IHbIM BbIXOOOM.

nX=-1;
for ( 1=0; 1<N; i++ )
if ( A[1i] ==X )
{

nX=1; 5
break : [OCPOYHbIN

BbIXO4 U3
} LMKna

1f ( nX>=0 )

cout << "A[" << nX << "]=" << X;
else

cout << "He mHamnm!";




3agaun

«A»: 3anonHuTe Mmaccme cnyyYyamHbiMu YMcnamMmmn B MHTEpBAare
[0,5]. BBeauTe uncno X n Hamgute Bce 3Ha4YeHus, paBHbie X,

NMpumep:

Maccus:

1 2312

Yro muem:

2

Hammu: A[2]=2, A[5]=2

NMpumep:

Maccus:

1 2312

Yro muem:

6

Huuero He HaummMm.

18



3agaun

«B»: 3anonHute maccmB cnyyYyanHbiMU YucnamMmmn B MHTEpBAare
[0,5]. OnpenennTb, €CTb N B HEM 3N1EMEHTbLI C ONHAKOBbLIMU
3HAYEHMNSIMU, CTOALLME PSAOOM.

NMpumep:

Maccus:

123321

EcTe: 3

NMpumep:

Maccus:

123421

HeT

19



3agaun

«C»: 3anonHute maccume criydanHolMu Yncrnamu. OnpenennTb,
eCTb I B HEM 3JIEMEHTbI C OAUHAKOBbLIMWN 3HAYEHUAMU, He
0b6s13aTEeNIbHO CTOSALLME PSOOM.

NMpumep:

Maccue:

321325

EcTs: 3, 2

NMpumep:

Maccue:

321405

HewT

20



MakcumMmanbHbIN 3NTIEMeHT

M=A[0];
for ( i=1; i<N; i++ )
if ( A[1]>M )

M=A[1]; -
[1] 9 Kak HanTtu ero Homep?
cout << M; l

M=A[0]; nMax=0;
for ( 1i=1; 1<N; i++ )

if ( A[i] >M ) {
M=A[i]: eqTo MOXXHO yJ'Iy‘—I'LLII/ITb?

nMax =1;

}
cout << "A[" << nMax << "]=" << M;

21



MakcumarnbHbIU 3/1eEMEHT U ero Homep

0 [1o HOMepy anemMeHTa MOXHO HanTun 3HadyeHue!

nMax=0;
for ( 1i=1; 1<N; i++ )
if ( A[i] > |A[nMax] | )
nMax=1;
cout << "A[" << nMax << "]=" << A[nMax] |;




3agaun

«A»: 3anofiHUTb MaccuB CryyYamHbIMW YUCNamMn N HaNTK
MWUHUManNbHLIN U MakCUManbHbIN 3N1EMEHTbI MaccmBa U UX
HoMepa.

NMpumep:

Maccue:

12345

MmHMMaNIBHEM 3JiIeMeHT: A[l]=1

MakcuMasibHEM 3JieMeHT: A[5]=5

«B»: 3anonHuTb MaccuB crniydamHbIMU Yncrnamm n HauTu asa
MaKCUManbHbIX 3fIEMEHTA MaccuBa U UX HOMepa.

NMpumep:

Maccus:

55 341

MakcuMaJbHEM 3JiIeMeHT: A[l]=5

Bropom mMakcumyM: A[2]=5

23



3agaun

«C»: BBegnte maccuB C KnaBuaTtypbl U HanauTte (3a oanH Npoxomn)
KONMYECTBO 3IEMEHTOB, UMEKLLNX MaKCMMaribHOEe
3Ha4eHue.

NMpumep:

Maccue:

3455345

MakcuMansHOEe 3BHadeHme 5

KosmnuecTBO 3JIeMEeHTOB 3

24



PeBepc maccuBa
0 1 2 N-4 N-3 N-2 N-1

7 12 -18 34 40 23

i N-4 N-3 N-2 N-1

23 40 34 18 - 12 | 7
«MpocToe» peLleHMe: St e CC i

for( 1=0; i<|N/2|; i++ )
{

// noMeHsTe MecTamMm A[i] m A[N-1-i]

}
9 YT1o nnoxo?
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PeBepc maccuBa

for ( i=0; i< (N/2); i++ )
{
c=A[i];
A[i] =A[N-1-1i];
A[N-1-1i] =c;
}

9 *Kak obontucb 6e3 nepemMeHHon c?



Lluknuyeckmmn caoBur 3anieMeHToB

0 1 2 3 N-4 N-3 N-2 N-1
7 112 | 5 18 34 40 23

0 1 2 3 N-4 N-3 N-2 N—1‘

«MpocToe» pewieHune:

[Toyemy He 0o N-17

for ( i=0; 1<N-1; i++ )

A[i] =A[i+1]; Y10 nnoxo?

27



3agaun

«A»: 3anonHNUTb MaccuB Crly4amHbIMW YNCIaMn U BbINOMHUTL
LMKIMTMYECKUN COBUTI 3NEMEHTOB MaccuBa BrpaBo Ha 1
ANEeMEHT.

NMpumep:

Maccue:

1 2 3 456

PesynepTaT:

612345

«B»: MaccuB MmeeT YEeTHOE YMUCIO ANEMEHTOB. 3aNONHUTb
MacCUuB ClnyYanHbIMN YncramMn 1 BbIMOSTHUTL PEBEPC
OTAENIbHO B NMEpPBOW NOMTOBUHE U BTOPOW MOSIOBUHE.

NMpumep:

Maccus:

1 2 3 45 6

PesynesTarT:

32165 4

28



3agaun

«C»: 3anonHnTb MaccuB criydamHbIMW YncriamMmm B UHTEpBane
[-100,100] n nepecTaBUTb AfIEMEHTHI TaK, YTOOLI BCE
NONOXUTENbHbIE 3NIEMEHTLI CTOANM B Ha4Yana mMaccuBea, a Bce
oTpuuUaTenbHbIE N HYNMN — B KOHLUE. BblMncnute Konmyectso
NONOXUTENbHbLIX 3N1IEMEHTOB.

NMpumep:

Maccus:

20 -90 15 -34 10 O

PesynepTaT:

20 15 10 -90 -34 0

KonmnuecTBO MNOJOXKMUTEJNILHEIX 3JIEMEeHTOB: 3

29



OTOOpP HYXHbIX 3JIEMEHTOB
3adaya. OTobpaTb 3anemMeHTbl MaccuBea A,

yaoBneTBopdoLLne HeKOTopoMy ycrnoButo, B MacCuB B.

«lMpocToe» pewleHune:

comeyaTe Oy 1 or 0 mo N-1

eCJIM YyCJIOBME BBHIIONHSIEeTCsT nyisi A[1] To

B[1i] :=A[1]
eqTO Nr1o0xo?

0

1

2

3

4

5

12

3

34

11

23

46

12

34

46

BblOpaTb YETHbLIE
9NEMEHTHI



OTOOpP HYXHbIX 3JIEMEHTOB

0

1

2

3

4

5

31

A 12 3 34 11 23 46 BblOpaTb YETHbIE
SN1EMEHTbI
B |12 34 46 * ? ?
count=0: Ecnn Av B —ogunH u
for ( i=0; i<N; i++ ) TOT XXe maccus?

if ( A[i]1%2==0 ) I
{
B[count] =A[1];

©

count ++; I

Kak BbIBECTU Ha 9KpaH?

}

i<|count|; i++ )
"sd ", B[i] );

for ( 1i=0;
printf (




3agaun

«A»: 3anonHUTb MaccuB CrlydamHbIMW YUClaMn B UHTEpBane
[-10,10] n oTobOpaTthb B ApYrom MmaccmB BCE YETHbIE
oTpuuaTesnbHbIE YnCna.

NMpumep:

Maccue A:

-5 6 7 -4 -6 8 -8

Maccue B:

-4 -6 -8

«B»: 3anonHnTb maccuB criydamHbIMW Yncramm B UHTeEpBane
[0,100] n oTtobpaTtb B ApYyron maccmB BCE MPOCTbIE YMCNa.
icnonb3ynTe norndyeckyo pyHKUMIo, KoTopasi onpegensier,
SIBNSIETCA NN NepegaHHoe en YNCIo NPOCTLIM.

NMpumep:

Maccue A:

12 13 85 96 47

Maccue B:

13 47

32



3agauun
«C»: 3anonHnTb MaccuB criydamHbIMU Yncrnamm n otobparthb B
apyron maccu Bce yncria PruboHavuun. Ncnonbsynte
NOrnYeckyro PyHKLUMIO, KoTopad onpenensert, asndercs nm
nepegaHHoe en Ynucno ymcrom druboHayvuu.
NMpumep:
MaccuB A:
12 13 85 34 47
Maccue B:
13 34

33



§ 11. CopTupoBka

34
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YTO0 Takoe copTuUpoBKa?

CopTUpoBKa — 3TO pacCTaHOBKa a11IeMEeHTOB MaccuBa B
3alaHHOM MopsaKe.

...N0 BO3pacTaHuto, yobiBaHUIO, NocnegHen umdpe, cymme
aoenuvTteneun, no andasury, ...
AnNropuTMbil:

*MPOCTbIE U NOHATHbIE, HO HES A EKTUBHBLIE AN BOMNbLUNX
MaCcCcunBOB Bpems
pabot

"MeToA Ny3blpbKa bi
"MeTopn BblOopa

* CITOXHbI€, HO 3(PJEKTUBHbIE
c«ObIcTpasa copTupoBka» (QuickSort)
s COPTUPOBKA «Kydeny» (HeapSort) N
s COpTUpoBKa crnusaHmnem (MergeSort)
s IMpamMunaanbHasi CopTUpoBKa

>
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MeTopa ny3bipbKa (COpTUpOBKa ooMeHamMmu)

Moes: ny3bipek Bo3ayxa B cCTakaHe BOAbl NOAHUMAETCA CO
OHa BBEpPX.

[1na maccneoB — caMbIU ManeHbKUM («IErKUN» NeMeHT
nepemeLlaeTcd BBepx («BCNNbIBAET»).

1-n npoxoga;:
POXOA * CPABHMBAEM [1Ba COCEHMX
. 2 A R 1 9NneMeHTa; eCfnn OHU CTOAT
- - — < ; > p «HENpPaBUibHO», MEHSIEM
e < ~ NX MecTamm
2 2 1 5 5
o 1 —‘2’ , , | °3a 1 npoxopg No maccuBy
< > — - OOWH 3NEMEHT (CaMblIi
3 3 3 3 MarneHbKM1iN) CTaHOBUTCS Ha

cBO€E MeCTO



MeToa ny3blpbKa

2-1 npoxoga: 3-1 npoxoga: 4-n npoxoga:

1 1 1 1 1 1 1 1 1

4 4| /TaN |2 2 2 2 2 2

5 <T>< 2 > 4 4 <T> 3 3 3
—— P

<T> 2/ |5 5 <’5\> 8 4 < 4 > 4

>34 3 3 3 | 3 5 5 5 5

Gﬂ,ﬂﬂ COPTUPOBKM MaccmBa N3 N 9N1IEMEHTOB HYXXeH
N-1 npoxoq (4oCTaTO4YHO NOCTaBUTb HA CBOWM MecCTa
N-1 35ieMeHTOB).



MeToa ny3blpbKa
1-n npoxoga;:

copenaTe nnss J or N-2 mo 0O mar -1
ecin A[J+1]<A[j] To
// noMensiTkb MecTamm A[j] m A[j+1]

eUHCTBEeHHoe

v !
2-# npoxon: oTnu4me

cpenaTes niuss j or N-2 no<:>mar -1
ecin A[Jj+1]<A[j] To
// noMeHsiTb MecTamm A[j] m A[j+1]

38



MeToa ny3blpbKa

for ( i=0; 1<N-1; i++ )
for ( Jj=N-2; j>=®; Jj-- )
if ( A[J] > A[J+1] )
{

// noMensiTb MecTamm A[j] m A[j+1]

}

Kak coenaTtb pekypCUBHbIN BapuaHT?

9 Kak Hanucatb MeTon «KamMHA» ?

39



3agaun

«A»: Hanuwwute nporpammy, B KOTOPOU COPTUPOBKA BbIMOSTHAETCS
«METOOOM KaMHA» — CaMbIN «TSKENbIN» 3NEeMEHT
onycKaeTcqa B KOHel, MaccuBa.

«B»: HanuwunTe BapmaHT MeToga ny3blipbka, KOTOPbIU
3akaH4MBaeT paboTy, ecrnim Ha o4epeHOM Luare BHELLHEro
LMKa He Bblf1o NepecTaHOBOK.

«C»: Hanuwmnte nporpammy, Kotopasi COpTMpyeT Maccus Mo
ybbIBaHMIO CyMMbl Lndop vncna. Mcnonb3ynute doyHKUMIO,
KOTOpaqa onpeaenaet cymmy umdp ymcna.

40
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MeTtop BbIOOpa (MMHMMANbLHOIO AfIEMEHTA)

Hoesg: HanTn MMHUMarnbHbIN 3NeMeHT M NOCTaBUTb ero Ha
nepBoe MecCTO.

comenare ginss 1 or 0O mo N-2
// HanTM HOMep nMin MMHMMAJIBHOI'O
// »neMmenTa M3 A[i]..A[N-1]
ecsim 1 !'= nMin TO
// noMeHsaTe MecTamMm A[i] m A[nMin]




MeTtop BbIOOpa (MMHMMANbLHOIO AfIEMEHTA)

for ( i=0; 1<N-1; i++ )
{
nMin=1i;
for ( J=1i+l; J<N; J++ )
if ( A[j] <A[nMin] )
nMin=7;

if ( i '= nMin )

{

// noMeHsaTe MecTamMm A[i] m A[nMin]

}
}

9 Kak nomeHaTb MecTamu aBa 3Ha4YeHusa?

42
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3agaun

«A»: MaccunB cogep>XnT YETHOE KONMNYECTBO 3N1EMEHTOB.
HanuwunTte nporpamMmmy, KoTopasi COpTUPYET NEPBYIO
NONMOBMHY MaccuBa No BO3pacTaHUIo, a BTOPYIO — MO
yObiBaHUIO. KaXkabIn 31eMEHT OOSMKEH OCTaTbCS B «CBOEN»
NONOBUHE.

NMpumep:

Maccus:

534216 32

[locyie COpPTUPOBKMH:

2 3456321
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3agaun

«B»: HanuwwuTe nporpammy, KoTtopas COpTMpYeT Maccus u
HaxoOUT KONMMYECTBO PasfnYHbIX YNCen B HEM.

NMpumep:

Maccue:

534216324

[locyie COPTUPOBKMH:

122334456

PasamuHEX umcen: 5

«C»: HanuwwuTte nporpammy, KoTopas cpaBHUBAET YMUCIIO
NnepecTaHOBOK 3IEMEHTOB MPU UCMNOSIb30BaHNN COPTUPOBKU
«Ny3blpbKOM» 1 MeTOAOM BblOopa. [1poBepbTe ee Ha pa3sHbIX
MaccuBax, cogepxawmx 1000 cny4yanHblX 31IEMEHTOB,
BbIYUCNNTE cpegHee YMCNo NepecTaHOBOK ANd KaXXaoro
MeToaa.



BbicTpasa coptupoBka (QuickSort)

;. MOes: BbiroaHee nepecTaBnsATb NIEMEHTbI,
L KOTOPbIN HAaXoOATCA Aanblie apyr oT apyra.
6)5 43 2(1
1(5)4/3(2)6
247 1AL
1 2(4(3)5 6
\_(\)\_/
12 3 4 5 6

[1ns maccuBa 13 N 35IEMEHTOB HY>XXHO BCErO
N/2 obmeHoB!




bbicTpasa copTupoBka
LLiar 1: BbIOpaTb HEKOTOPbLIN 3NEMEHT MaccuBa X

LLlar 2: nepectaBuTb aNeMeHTbl Tak:

4

A[i] <= X

A[i] >= X

NPW COPTUPOBKE 3NTIEMEHTBI HE MOKNOAI0T « CBOH 061acTby!

LLiar 3: TaKk XXe oTcopTnpoBaTtb ABE MosyvYnBLLMECS 0bnacTu

Pasnenau v Bnacteyu (anrn. divide and conquer)

78 6 82

67 55 44 | 34

Kak nydJiwe Bblbpatb X?

MeaunaHa — Takoe 3Ha4yeHme X, 4YTOo crneBa U crnpasa OT HEro B
OTCOPTMPOBAHHOM MaccuBe CTOUT OAUHAKOBOE YUCIIO
arnemMeHToB (0J19 3moao Hado omcopmuposame Maccus...).
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bbicTpasa copTupoBka

PasgeneHue:
1)BbIOpaTh CcpeagHnn arieMeHT MaccmBa (X=67)

78 | 6 8255 44

2)yctaHoBUTb L=1,R=N
3)yBenuymeasi L, HANTW rnepBbIn 3NieMeHT A[L],
KOTOpbIN >= X (OOMmKeH CTOATbL cripaBa)

4)yMmeHbLIaa R, HAUTWN NepBbIv 3rieMeHT A[R],
KOTOpbIN <= X (OOMKeH CTOATb cnesa)

5)ecrnn L<=R TO NOMeHATb MecTamn A[L] u A[R]
nnepentnkn. 3
MHa4e cTon.



bbicTpasa copTupoBka

Y 4
78 | 6 | 82 55 | 44 | 34
L R
\ / v
3 | 6 | 82 | 67| 55 | 424 | 78
I R
\ / Y
3 | 6 | 44 67| 55 | 82 | 78
R

34 6 44 55 67 82 78

R L

0 L > R : pasgerneHne 3akoH4eHo!



bbicTpasa copTupoBka
OcHoBHag nporpamma:

. rnoodanbHbIe
?onst int N-ﬁ7w_ NaHHbIe
int A[N];
main ()

{

// BaloJHUTE MaCCHUB
qSort( 0, N-1 ); // coprupoBka
// BIHBecCcTM pesyabTaT

}

npoueaypa
COPTUPOBKMU
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bbicTpasa copTupoBka

void gSort( int nStart, int nEnd )
{
int L, R, ¢, X;
if ( nStart>=nEnd ) return; // roroeo
L=nStart; R=nEnd;
X=A[(L+R)/2]; // wan X=A[irand(L,R)];
while ( L<=R ) { // pasmenenmune
while ( A[L] <X ) L++;
while ( A[R] >X ) R--;
if ( L<=R ) {
c=A[L]; A[L] =A[R]; A[R] =c;

L++; R--;
} Y10 Nnoxo?

}

gSort ( nStart, R ); // PeKypCHBHEIE BHS3OBHI
gSort ( L, nEnd ) ;
}



bbicTpasa copTupoBka
lNepepaya maccuBa Yepe3 napameTp:

void gSort (

int A[],

gSort ( A,

gSort ( A,

}

main ()

{ // BanojmEMTE MacCCHUB
0, N-1 ); // copruporBka

gSort( A,
// BHBecCTHu

}

pesynpTaT

int nStart,
int nEnd )

nStart, R );
L, nEnd ) ;



bbicTpasa copTupoBka
CopTupoBKa maccuBa CJllyYauHbIX 3HAYEHUMN:

ObicTpas
MeToA MmeToA
N ny3bipbka BblOOpa COPT:p‘)BK
1000 0,24 c 0,12 c 0,004 c
5000 5,3 cC 29c 0,024 c

15000 45 c 34 c 0,068 c
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3agaun

«A»: MaccunB cogep>XnT YETHOE KONMNYECTBO 3N1EMEHTOB.
Hanuwunte nporpamMmmy, KoTopasi COpTUPYET NO BO3pPaCTaAHMUIO
OTAENbHO 3f1IeMeHThI MepBOU U BTOPOW MOSIOBMH MaccuBa.
Kakabi aneMeHT OOIMKEH OCTaTbCA B «CBOEW» MONOBUHE.
cnonb3ynTte anroputm ObICTPON COPTUPOBKN.

NMpumep:

Maccus:

534216 32

[locyie COpPTUPOBKMH:

2 3456321
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3agaun

«B»: HanuwwuTe nporpammy, KoTopas COpTMPYET Maccus r
HaxoOWUT KONMMYECTBO pasfnmnyHbliX Yyncen B HeM. Mcnonb3yurte
anropuTm ObICTPON COPTUPOBKM.

NMpumep:

Maccue:

5342163214

[locyie COpPTUPOBKMH:

1 223 34456

PasamMuHeIX umceJsi: 5
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3agaun

«C»:

«D»:

Hannwmnte nporpammy, KOTopasi CpaBHUBAET YUCIIO
nepecTaHOBOK 3NTEMEHTOB MNPU NCMNOSIb30BaHUN COPTUPOBKU
«My3bIPbKOM», METOAOM BblOOpa N anropnutmMa ObICTPON
COpTUPOBKN. [1poBepLTE ee Ha pa3HbIX Maccueax,
cogepxawmx 1000 cny4yanHblX 3IEMEHTOB, BblYUCIINTE
cpeaHee 4YNCcno nepecTtaHoOBOK AMs1 KaXXaoro Mmetoaa.

[Tonpobyinte noctpontb maccme U3 10 arieMeHTOoB, Ha
KOTOPOM anropmTtm O6bICTPON COPTUPOBKN NOKa3biBaeT
XyOLwyro 9eKTUBHOCTb (HanborsibLLee YACHOo
nepecTtaHoBOK). CpaBHUTE 3TO KOSIMYECTBO NEPECTAaHOBOK C
9pPEeKTMBHOCTLIO MeTOAA Ny3blpbKa (4115 TOro Xe Maccmsa).



§ 12. 1BONYHbLIN NOUCK
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[1BOUYHBLIN MOUCK

X<8

1. BblOpaTtb cpegHun anemeHT A[c] m
cpaBHUTL C X.

2. EcnmX=A][c], To Hawnwu (cTon).

3. EcnnX<A[c], nckaTtb AanbLue B
nepBoMn NONMIOBUHE.

4. EcnmX>A[c], nckatb ganblue BO
BTOPOM NONOBUHE.
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[1BOUYHBLIN MOUCK

Afo! X =44 ADN-1] AL
6 34 44 55 67 78 82
T
L C R
6 34 44
T
L C R
34 44
T
L C R
44
L R

0 L = R-1 . nouck 3aBepLueH!
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[1BOUYHBLIN MOUCK

int X, L, R, c¢;
L=0; R=N; // HadYaNBHEM OTPEeBOK
while ( L<R-1 )

{

c= (L+R) / 2; // HawnM cepenuHy
if ( X<A[c] ) // cxarme oTpesKa
R=c¢c;

else L=c;
}
if ( A[L] ==X )
printf ( "A[%d]=%d", L, X );
else printf ( "He wmammm!" ) ;



[1BOUYHBLIN MOUCK
Yucno cpaBHeHUM:

N Mroicr .
2 2 2
16 16 5
1024 1024 11
1048576 1048576 21

@ =CKOPOCTb BbiLLUE, HEM MpPU NMMHENHOM MOMUCKe

@ -HyxHa NpeaBapuTenbHas COPTMPOBKA

9 Korga Hy>XHO NMPpUMEHATL?
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3agaun

«A»: 3anofiHUTb MaccuB Criy4amHbIMW YUCriaMn 1 OTCOPTMPOBATb
ero. Beectu yncno X. icnonb3ys 4BOUYHbIN MOUCK,
onpenennTb, eCcTb JIn B MaccuBe Yncro, pasHoe X.
[ToocynTaTtb KONIMYECTBO CPaBHEHUN.

NMpumep:

Maccue:

147 392 45 2

[locyie COpPTUPOBKMH:

1 22344579

Beegure umcio X:

2

Uucino 2 HaNOeHo.

KonmmnuecTBO CcpaBHeHUM: 2
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3agaun

«B»: 3anonHnuTb Maccus criydanHbIMW YUCriaMn 1 OTCOPTMPOBATb
ero. Beectu yncno X. icnonb3ys 4BOUYHbIN MOUCK,
onpenennTb, CKOMNbKO YMCeS, paBHbIX X, HAXo4QuUTCA B

MacCcCcuBe.
NMpumep:
Maccus:
147 392 45 2
[locsie copTHUPOBKN:
122344579
BeegurTe umciio X:
4
Uncno 4 BcTpeuaeTcss 2 pas(a).
NMpumep:
Maccus:
147 392 45 2
[locsie copTHUPOBKN:
122344579
BeegurTe umciio X:
14
Unucno 14 He BCTpedvaeTcCs.
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3agaun

«C»: 3anonHnTb MaccuB crlydamHbIMW YUcramMmm U BBECTU YNCIIO U
oTcopTupoBaTb ero. Beectu uncno X. Mlcnonb3ys ABONYHBLIV
NMOWUCK, onpeaennTb, ECTb I B MaCcCUBE YNCIO, paBHoOE X.
Ecnu Takoro 4ncna HeT, BbIBECTU YUCO, bnmxkanwee K X.

NMpumep:

Maccus:

147 392452
[locsie copTHUPOBKN:
122344512 19
Beengunre umcino X:

12

Umcno 12 HampeHoO.
NMpumep:

Maccus:

147 39245 2
[locsie copTHUPOBKN:

1 22344512 19
Beengunre umcino X:

11

Yucyio 11 He HamOeHO.

Bamxanmiuee umciio 12.
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§ 13. CuMBOnbHbIE CTPOKU
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3a4yeM HYXHbl CAUMBOJIbHbI€ CTPOKU?
char s[10]; // MaccuMe CHMBOJOB

Q =35IEMEHTbl MaccmBa — OTAerNbHble 0ObEKTbI
=CMNOXHO paboTaTb CO CTPOKaMM NepeMeHHON ASUHBbI

XouyeTcH:
*CTPOKa — €ANHbIN ODBLEKT
*[SINHA CTPOKN MOXET MEHSATLCS BO BpeEMSA paboThl
nporpamMmmsl

string s; // cuMBOJBHasT CTpPOKAa

CTpOKa
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CuMBOJSbHbIE CTPOKM
HayanbHOe 3Ha4yeHue:

string s = "lpueT!";
MpucBanBaHue:
s = "llpuBeTr!";

BbiBOA Ha 3KpaH:
cout << s;

9 A ecnn maccu?
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CuMBOJSbHbIE CTPOKM

BBoa ¢ knaBuaTypbl:

_ TOJNBbKO A0
cin >> s; npobenal
getline ( cin, s ); N0 nepesoa

OTpenbHbLIM CUMBON: CTpoku (Enter)

s[4] ="a’;

o CuMBOInbI B CTPOKE HYMEPYIOTCA C Hyns!

OnuHa CTPOKM:

MeToa Ang OObeKkToB

int n; :
’ TUNa string

n = s.size();
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CuMBOJSbHbIE CTPOKM
3adaya: 3aMeHNTL B CTPOKe BCe ByKBbI 'a’ Ha OykBbI ‘0.

#include <iostream>

using namespace std;

main ()

{
string s;
int 1i;
cout << "BBemure CTpPOKy: ";
getline ( cin, s );
for ( i=0; i<s.size(); i++ )

if ( s[i]=="a' )
s[i]='6";

cout << s;

LMK Mo’ BCEM
CMMBOMNaM CTPOKMU
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3agaun

«Ax»: BBecTun ¢ knaBmnatypbl CUMBOSbHYIO CTPOKY U 3aMEHUTL B
Hewn Bce OykBbl «a» Ha «O» n Bce OyKBbl «O» Ha «a»
(3arnaBHble Ha 3arrnaBHble, CTPOYHbIE HA CTPOYHbIE).

NMpumep:

BeBeguTe CTPOKY:

aab6AABBccCC

PesynepTaT:

66aaBBEAAccCC
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3agaun

«B»: BBectu ¢ knaBmaTtypbl CAMBOJSIbHYIO CTPOKY U ONpeaenmnTb,
CKONbKO B Hen cnoB. CNoBOM cyMTaeTcd
nocnegoBaTenbHOCTN HENPOOENbHbIX CUMBOSOB,
oTAeneHHas ¢ ABYyX CTOPOH npobenamu (Mnun ctosiasa
Kpato cTpoku). CnoBa MoryT ObITb pasaerieHbl HECKOMbKUMMU
npobenamu, B Ha4are n B KOHLUE CTPOKM TOXKE MOryT ObITb
npobensl.

NMpumep:

BeBeguTe CTPOKY:

Bacst noumen T'YyJISATH

Hampgeno cinoe: 3
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3agaun

«C»: BBecTu c knaBmaTtypbl CUMBOJSIbHYIO CTPOKY U HanguTe
camoe AfMHHOE CrioBo U ero aAnnHy. CnoBoM cYMTaeTcsH
nocnegoBaTenbHOCTUN HenpobenbHbIX CUMMBOSIOB,
oTAeneHHas ¢ ABYyX CTOPOH npobenamu (Mnun ctosiasa
Kpato cTpoku). CnoBa MoryT ObITb pasaerieHbl HECKOMbKUMMU
npobenamu, B Ha4are n B KOHLUE CTPOKM TOXKE MOryT ObITb
npobensl.

NMpumep:

BeBeguTe CTPOKY:

Bacsz roumesi IyJsaThb
CaMoe IOIMHHOEe CJIOBO: T'YJIATHL, IOIMHA 6
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Onepauuu co cTpoKkamu

O6tbeauHeHne (KoHKameHauyus):
string s, sl, s2;
sl = "llpuseT" ; "llpuBeT, Bacsa!"
s2 ="Bacs"; '
s=sl+", "+s2+"!";

Cpe3 (noacTpoka):
s ="0123456789";
sl = s.substr( 3, 5 ); // T34§67ﬂ

OTKyaa C KaKoro 5

cCUMBOAa CKOJ1bKO
CMMBOJ10OB

s ="0123456789";
sl = s.substr( 3 ); // "3456789"



Onepauuu co cTpoKkamu
YpaneHue:

s="0123456789";
s.erase ( 3, 6 ), //

C KaKkoro CKOJ1bKO
cuMmBoOna CMBOJIOB
BcTaBka:

s="0123456789";
s.insert( 3,"ABC" ) ;

Kyda C Kakoro 4yTo
cuMBOJSa

"0129"

// "012ABC3456789"
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[Touck cumBona B CTpoOKe

string s = "3gmecep O6m1 Bacs.'";
int n;
n=s.find ( 'c¢' ); // 3

find — uckaTtb

0 BepHeT -1, ecnu He Hawnu!

1if ( n>=0 )
cout << "Homep cummMmeOMIa 'c': "
<< n << endl;

else cout << "CuMBOJI He HammeH.\n";
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[ToucK NnoacTpPOKuU

string s = "3gmecep O6m1 Bacs.'";
int n;
n=s.find ( "Bacs" ); // 10

if ( n>=0 )
cout << "CsmoBo HaumHaeTcss ¢ s["
<< n << "1\n";
else
cout << "CnoBo He HammeHo.\n'";

0 s.rfind () — NOUCK C KOHLIa cTpoKu!
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NMpumep 0O6paboOTKM CTPOK

3adava: BBectn nms, otyectso u pamunuto. lNpeobpasoBaTtb MX K
dopmarty «dpamunma-mHuymanb».
NMpumep:
BEenuTe MMsi, OTYeCTBO M daMmiImio:
Bacunum AnmbabaeBuu XpPIOHOMKOB
PesynesTarT:

XpIoHONMKOE B.A.

AnunbabaeBuu XpPIOHIONKOB
AnropuTtm:

* HaUTW NepBbIn Npoben n BblAENNTb UMS

yaoaniTbe MMA ¢ NPoderioMm n3 OCHOBHOM CTPOKU XPIOHONKOB
HanTXU NepBbLIN NPOOEN N BblAENUTL OTYECTBO

yOanmTb OTYECTBO C NPoOesioMm n3 OCHOBHOW CTPOKMU

«CUENUTL» ddaMuUnunio, rnepeble DYKBbI UMEHN N haMunnuy,
TOYKWU, npobenti. ..

XpoHOMKOE B.A.



NMpumep oO6paboOTKM CTPOK

main ()

{

string s, name, name2;

int n;

cout << "BemgmuTe MMsi, OTUYeCTBO M bdbammiumo: ";
getline ( ¢in, s );

name =s.substr(0,1) + '.';// Hauvamo muMeHHU
n=s.find(' ') ; // HanTM npobemn
s=s.substr ( n+l ); // ymamuTe uMs
n=s.find(' ') ; // HanTM npobemn
name2 =s.substr(0,1) +'.';// Hauvamo oTuecTEa
s=s.substr ( n+l ); // ocmanace bamMmnamus
s=s +' '+name+name2; // pesyabTarT

cout << s;
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3agaun

«Ax»: BBecTtun ¢ knaBunartypbl B 0gHYy CTPOKY doaMunuio, ms v
OTYEeCTBO, pa3genus nx npobenom. BeiBectn damunuio n
NHULMansol.

NMpumep:

BeBegnre daMmimio, MMSI M OTYECTBO:

NBauoB Ilerp CeMEHOBMUY

I[1.C. VBaHOB
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3agaun

«B»: BBectn agpec danna n «pasobpatb» ero Ha 4yacTtu,
pasfeneHHble 3HakoMm '/ '. Kaxayko YaCcTb BbIBECTU B
OTAENTbHOWU CTPOKeE.

NMpumep:

Beenure ampec damna:

C:/®doT0/2013/Noxonm/vasya. jpg

C:

®o0TO

2013

I[loxon

vasya. jpg
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3agaun

«C»: Hanuwwunte nporpammy, KOTopas 3aMeHSIET BO BCEN CTPOKE
OOHY nocrnegoBaTesibHOCTb CUMBOJSIOB HA APYrYHO.

NMpumep:

BeBeguTe CTPOKY:

(X > 0) and (Y < X) and (Z > ¥) and (Z <> 5)

Yro MeHszeM: and

YeM BaMeHUTH: &

PesyneTaT
(X >0) & (Y<<X) & (Z>Y) & (Zz <>)5)



[Mpeobpa3oBaHNsA «CTPOKaA» — KYUCTIO»

N3 cTpOoKkKM B Umcno:

12x 12
String s="123"; « 3»n —

int N;

N=atoi ( s.c_str() ); // N = 123
B CTPOKY
a3bika Cu

string s="123.456";
float X;
X=atof ( s.c_str() ); // X = 123.456
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[Ipeobpa3oBaHUsA «KCTPOKA» — KYUCIIO»
N3 yncna B CTPOKY:

0 oeq: HanpaBUTb BbIXOOAHOM MOTOK B CTPOKY!

#include <sstream> CTPOKOBbI€ MOTOKU
ostringstream ss; CTPOKOBbIW NOTOK
string s; BbIBOOa

int N=123;

ss << N;

s=ss.str(); // s = "123"

N3 NMOTOKa B CTPOKY
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[Mpeobpa3oBaHNsA «CTPOKaA» — KYUCTIO»
BellecTBeHHOE YUCIIO B CTPOKY:

ostringstream ss;

string s;

double X=123.456;

ss.width (10) ; // umpuHa nons
ss.precision(3); // BHakKOB B AOPOGHOM YacTu
ss <L X;

s=ss.str(); // s =" 123.456"
Hay4yHbin hopmar:

ss.str("") ; // oumcTka MnoToka

ss.width (10) ; // umpuHa noJst

ss.precision(6); // BHakOB B AOpPOBGHOM YacTu
ss << scientific << X; // HayuHm® dopmaT
s=ss.str () ; // s = "1.234560E+002"



3agaun

«A»: Hanuwwute nporpammy, KOTopasi BbIMUCNAET CYMMY TpPeX
4yucersn, BBe4eHHY B (opMe CMMBONbLHOM CTPOKU. Bce uncna
uenbie.

NMpumep:

BEenuTe BHpPaxXeHMUEe:

12+3+45

OrBeT: 60

«B»: Hanuwwute nporpammy, KOTopas BblYUCNAET BblpaXkeHue,
COCTOSLEE U3 TPEX YMCEN N OBYX 3HAKOB (OOMNycKatoTcH
TOJTIbKO 3HAKUN «+» UIN «—»). Bblpa>|<eH|/|e BBOOUTCA KakK
CMMBOJIbHaA CTPOKa, BCe YNCTIa LeESible.

NMpumep:

BeBemuTe BHpPaxXeHHUe:

12-3+45

OrBeT: 54
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3agaun

«C»: Hanuwwunte nporpammy, KOTopas BbIMUCNSAET BblpaXkeHue,
COCTOSILLIEE U3 TPEX YMCEN U OABYX 3HAKOB (A0MycKarTCcH
3HaKN «+», «=», «*» N «/»). BolpaxeHne BBOANTCS KaK
CUMBOSIbHas CTPOKa, Bce ynucna uenbsle. Onepayms «/»
BbIMOJSTHSETCA KaK LenoymcrieHHoe genexHuve (div).

NMpumep:

BEenuTe EBHpPaxXeHUEe:

12*3+45

OreeT: 81



3agaun

«D»: Hanuwwute nporpammy, KOTopas BbIMUCNSAET BblpaXkeHue,
COCTOSILLIEE U3 TPEX YMCEN U OABYX 3HAKOB (A0MycKarTCcH
3HAKN «+», «=», «*» N «/») N KPYINbIX CKOOOK. BblipaxeHue
BBOOUTCA KaK CUMBOJIbHad CTPOKa, BCe 4Yncra uernsble.
Onepauus «/» BbINOMHAETCA KaK LenovYncneHHoe genexHme.

NMpumep:

BEenuTe EBHpPaxXeHUEe:

2% (3+45) +4

OrBeT: 100
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CTpoku B npoueaypax u oyHKLUAX

3adaya: noCcTpouUTbL Npoueaypy, Kotopast 3aMeHSIET B CTPOKE
s BCE BXOXOeHUs crioBa-obpasua wold Ha CnoBO-3aMeHY
wNew.

noxka // cnoeo wOld ecTr B CTpPOKe S
// ymanure cinoeo wOld m3 CTpPOKM
// BCTaBUTE Ha 3TO MeCTO CJIOBO wWNew

e YTto nnoxo?
wOold: '12°

WNew:




3aMeHa BCeX 3K3eMMJIsApoB NOACTPOKMU

res

res

res

res

N

-

wNew

wNew

wOld
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3aMeHa BCeX 3K3eMMJIsApoB NOACTPOKMU

main ()

{
string s="12.12.12";

replacedAll ( s, "12", "Al2B" );

cout << s;

paboyas cTpoka s pesynerart res
"12.12.12" e
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3aMeHa BCeX 3K3eMMJIsApoB NOACTPOKMU

void replaceAll ( string &s, string wOld,
string wNew )

{

string res=""; OnHa CTPOoKn-obpasua

int p, len=wOld.size()

while ( s.size() > 0 )
{
p=s.find ( wOld ); // muckaTe o6paser
if ( p<0 ) { // npuuenuTes XBOCT M BHUTH }
if ( p>0 ) { // cxommporBaTer uacTek mo ob6pasua }
res =res +wNew; // mobaBuUTE CJIOBO-3aMeHYy
if ( ptlen > s.size() ) s="";
else s.erase ( 0, p+1len );
}

s =res; yOoanuTb Ha4yano
}
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3aMeHa BCeX 3K3eMMJIsApoB NOACTPOKMU
Ecnu obpa3seuy He HanOeH:
p=s.find ( wO1d ) ;

1 f <

1£ (p<0) npuLennTb
{ «XBOCT»
res=res+s;
break; BbIATU U3
} LuKna

Ecnu nepen o6pa3uyomM 4YTO-TO €CThb:

if ( p>0 )
res=res+s.substr ( 0, p )



3amMeHa: u3 npoueaypsbl B (OhyHKLUIO

string replaceAll ( string s, string wO1ld,
string wNew )

{

return res;

}

main ()

{
string s="12.12.12";
s =replacedAll ( s, "12", "Al2B" );
cout << s;
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3agaun

«A»: Hannwunte oyHKUUIO, KOTOPaa BO3BpaALLAET NepBoe CroBO
nepenaHHOW en CTPOKMW.

NMpumep:

BeEenguTe CTPOKYy: OnHaxns B CTYIEHYIO SMMHIOWD IIOPY. . .

[lepBoe ciyoBO: OmHaXIHI

93



3agaun

«B»: HanuwuTe goyHKUUIO, KOTOpada 3aMeHdeT paclimpeHmne
doanna Ha 3agaHHOe HOBOE pacLUMpeHne.

NMpumep:

BeengunrTe mMs1 bamna: qq

BeBeguTe HOBOe pacumpeHme: tmp

PesynepTaT: qq.tmp

NMpumep:

Beengunre mMs bamna: qg.exe

BeBeguTe HOBOe pacumpeHme: tmp

PesynepTaT: qq.tmp

NMpumep:

Beengure mMs pamna: gg.work.xml

BeBeguTe HOBOe pacumpeHme: tmp

PesyneTaT: qq.work.tmp
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3agaun

«C»: HanuwunTe doyHKUUIO, KOTOPaa 3aMeEHAET BO BCEN CTPOKE BCe
PUMCKME Yncra Ha COOTBETCTBYHOLLME OEeCATUYHbIE Yncna.

NMpumep:

BeBeguTe CTPOKY:

B MMXIII romy B mkoJjie CXXIII cCOCTOSIJICS OdYepenHOMm
BrNyCcK XI KJjIaCCOB.

PesynepTaT:

B 2013 romy B mkoJsie 123 cocToOsiJICSS OdYEepPenHOM BHIIYCK
11 xmaccos.



PekypcuBHbIN nepedbop

3adaua. B andaBute A3blka nrieMeHn «Tymoda-tomba»
yeTbipe 6ykBbl: «bly», «Wy», «4» n «O». Hy>XHO BbIBECTHU
Ha 3KpaH BCe croBa, coctodwme n3 L byks, KoTopble
MO>XHO NMOCTPOUTb N3 BYKB 3TOro andasura.

nepebop L-1 3agaya ang cros ANUHBDI
/ CMMBOIOB K cBeOeHa Kk 3agade ans
-11
i - - = CIOB-ANUHbI L-1"!
: : : !
.
111 ? ? ?
),
)
Y ? ? ?
_/
)
0 ? ? ?
_/




PekypcuBHbIN nepedop

nepebop L cMMBOJOB

w[O]="El";

// nepebop mnociemHMX
w[O0]="1I";

// nepebop mnociemHMX
w[0]="UY";

// nepebop mnociemHMX
w[0]='0";

// nepebop mnociemHMX

CMMBOJIOB

CMMBOJIOB

CMMBOJIOB

CMMBOJIOB
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PekypcuBHbIN nepedbop

void TumbaWords( string A, string &w, int N )
{

int i; andgasunT CIoBO y>XX€ YCTaHOBINEHO
if ( N==w.size() ) { '
cout << w << endl: Korga Bce CUMMBOSIbI
return; YK€ YCTaHOBJIEHDI

}
for ( i=0; i<A.size(); i ++ ) {

w[N] =A[1];
TumbaWords ( A, w, N+1 ); Nno BCEM CMMBOI1aM
} andgasunta

}

main ()

nobas cTpoka

{ _ ONUHbI L
string word = "...";

TumbaWords ( "BIIUO", word, ) ;



3agaun

«A»:

«B»:

B andaBuTte a3bike nnemeHn «tymba-tomdba» 4eTbipe OYKBbI:
«bl», «W», «4Y» n «O». Hy>XHO BbIBECTN Ha 3KpaH BCce
BO3MOXHble CrnoBa, coctosiwmne n3 K OykB, B KOTOPbIX BTOpas
bykBa «bl». NogcunTtanTe KONMYECTBO TakMUX CIIOB.

B andasuTte s3blke NfieMeHn «Tymba-tomba» yeTbipe OyKBbI:
«bl», «W», «4Y» n «O». Hy>KHO BbIBECTN Ha 3KpaH BCe
BO3MOXHble CrnoBa, coctosilmne u3 K OykB, B KOTOPbIX €CTb MO
KpanHeEN Mepe OBe OAMHAKOBbIe DYKBbI, CTOALLME PALOOM.
[loacuymnTanmTe KOnmM4ecTBO TaknX Cros.

[lporpamma He OoMmKHa CTPOUTL Apyrue cnoea, He
COOTBETCTBYHOLLNE YCIOBUIO.
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3agaun

«C»: B andasuTe a3bike nnemMeHn «tymba-tomba» veTbipe OYKBbI:
«bl», «W», «4Y» n «O». Hy>XHO BbIBECTN Ha 3KpaH BCce
BO3MOXHble CrnoBa, coctosimne u3 K DykB, B KOTOPbIX €CTb MO
KpanHen mepe aBe ognHaKoBble DYKBbI, HE 00A3aTeNbLHO
CTOSILLINE PSOOM.

[lporpamMmma He OOormKHa CTPOUTb Apyrue crioea, He
COOTBETCTBYIOLLNE YCNOBUIO.



CpaBHeHMe CTPOK

CP-1251
UNCODE

CP-1251
UNCODE

CP-1251
UNCODE

0
48
48

A
65
65

a
97
97

Map ? nap ?
CpaBHEHME Mo KogamM CUMMBOJOB:

1
49
49

B
66
66

b
o8
o8

napk

56
56

89
89

121
121

101

57
57

90
90

122
122



CpaBHeHMe CTPOK

A B
CP-1251 192 193
UNCODE 1040 1041

a 6
CP-1251 224 225
UNCODE 1072 1073

168
1025

&
184
1105

102

I0 |
222 223
1070 1071

I0 s
254 255
1102 1103

5STEAM < STEAM < Steam < steam

steam < I[IAP < [lap < nAp < nap < HOapk



CopTupoBKa CTPOK

main ()

{

const int N=10;
string sl1l, S[N];
int 1, j;

MaCCUB CTPOK J
—

cout << "BeemgmuTe cTpokmM: \n";

for ( i=0; i<Ngsga
getline ( cin, S|:

cout << '"Illocne copT
for ( 1=0; 1<N; i+
cout << S[i] << €

for ( i=0; i<N-1; i+4+ )
for ( j=N-2; j>=i; j--)

if ( S[j] > S[3j+1l] )
{
sl = S[]j]-;
S[J] = S[j+1];
S[j+1] = s1;
}
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3agaun

«A»: BBognTtca 5 CTpoK, B KOTOPbIX CHa4aria 3anmcaH nopsiakoBbIn
HOMEpP CTPOKU C TOYKOW, a 3aTeM — CNoBO. BbiBeCTH crosa B
andgaBUTHOM nopsaake.

NMpumep:

Beegure 5 cTpok:
1. TennorBoOS

2. apbys

3. OypyHRYK

4. xedpup

5. ypspoHHukK

Comucox CJOB B anpaBUMTHOM MNOPSAOKE :
apbys, OYypyHOYK, kKebdmp, TemysnoBo3, YpPSIHUK
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3agaun

«B»: BBOognTCA HECKOSBbKO CTPOK (He bonee 20), B KOTOPLIX CHavana
3anucaH nopsiakoBbI HOMEpP CTPOKU C TOYKOW, a 3aTEM —
crnoso. Beog 3akaH4mMBaeTcsa NycTou CTPOKOWU. BbiBeCcTH
BBeEHHbLIE CrnoBa B andaBUTHOM NOpPsiaKe.

NMpumep:

BeEenuTe cnoBa:

1. TennomBos

2. apbys

Comucox CJIOB B anpaBUMTHOM NOPSAOKE :
apby3, TeIlJIoOBOS



106

3agaun

«C»: BBoantcs Heckonbko CTpok (He bonee 20), B KOTOPbIX CHa4vana
3anucaHbl MHMUmansl 1 dpamunun paboTHMKoB dompmbl. BBog
3aKaH4MBaeTCcs nycTton cTpokon. OTcopTupoBaTb CTPOKU B
andgaBuUTHOM nopsaake no pamunuu.

NMpumep:

Beennure ®UO:

A.T'. YpssOHUKOB

B.B. TennoBo30B

B.NI. Apb6ysosB

Comucox B anpaBMTHOM NOPSAOKE :
B.NI. Apb6ysoB

B.B. TennoBoBoB

A.T. YpsaOHUKOB
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§ 14. MaTpuubl
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YTO0 Takoe maTpuua?

HONUK
HET 3Haka
O X KPECTUK
CTpoKa 1,
O X CTopn6eL|,2
O| X

e Kak 3akogupoBaTtb?

MaTtpuua — 310 npsAmoyrosnbHas Tabnuua, coctaBneHHas
N3 aNeMeHTOB OAHOro Tuna (4mcen, CTPOK U T.4.).
Kaxabin anemMeHT MaTpuubl MMEET ABa UHOeKca —
HOMepa CTPOKKU 1 ctonbua.
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Ob0bsABNeHue maTpuu

const int N=3, M=4;
int A[N] [M];
double X[10][12];

ctpokn” 'N ctonbupl |

CTPOKMU cTonoubl

0 Hymepauuns cTpok n ctonbuos ¢ Hyn4!

9 Ecnn ynobHa Hymepauua ¢ 17?
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[lpocTble anropuTmbl

3anosiHeHue criydYanHbIMU YUCNaMMU:
for ( 1=0; 1<N; i++ ) {
for ( j=0; j<M; j++ ) {
A[i][3j] =irand (20, 80);
cout << width (3) ;
cout << A[1][3]:

}
cout << endl;

}
CymmupoBaHue:

0 BrnoXeHHbIn unkn!

sum=0;
for ( 1=0; 1<N; i++ )
for ( Jj=0; J<M; Jj++ )
sum+=A[1][J]~
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3agaun

«A»: Hanuwwute nporpammy, KoTopas 3anosiHAET KBagpaTHYH
MaTpuyy crnyydyanvHbiMu Yncnamm B nHtepsarne [10,99], u
HaxoaUT MakcuManbHbIN U MUHUMarlbHbIN 3NEMEHTLI B
MaTpuue U X UHOEKCHI.

NMpumep:

MaTpuiia A:

12 14 67 45

32 87 45 63

69 45 14 11

40 12 35 15

MaxkxcuManesHEM 3JeMeHT A[2,2]=87

MmaMManbHEM 3JiIeMeHT A[3,4]=11
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3agaun

«B»: ApkocTn nukcenen pucyHka 3akoampoBaHbl Yiucnamm ot 0 go 255 B
Buae matpuubl. [NpeobpasoBaTb PUCYHOK B YEPHO-OESbIN MO
creayroLwemy anroputmy:

1) 8bI4UCITUMb CPEOHKI0 APKOCMb ruKcersiel 1o ecemy pucyHKy

2) 8Ce IUKCceruU, pKOCMb KOMOpPbIX MEHbUE cpedHel, coername
yepHbIMU (3arucame ko0 0), a ocmarsibHble — berbiMu (Kod 255)

NMpumep:

MaTpuua A:

12 14 67 45

32 87 45 63

69 45 14 11

40 12 35 15

CpenHusiis sspkocThb 37.88

PesynesTaT:

0 0 255 255
0 255 255 255
255 255 0 0
255 0 0 0



3agaun

«C»: 3anonHute matpuuy, conepxatlyto N ctpok u M cton6Los,
HaTyparibHbIMU YncriaMmn rno cnupanu n 3MemnKom, Kak Ha pUCyHKax:

a)

.L...

.4

Q..

N

6)

1 4
. o
. Le

- of

LELL]
0
0
0
0
.

.09
-
.

. -

o
R
. L
2

*
*
0
.
-
*
*
o
0
.

¥
+F
0
-
08
*
o
o

14-

» 2

B)

L3

?2

5

:

11

10
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[Nepebop anemeHTOB MaTpULbI

naBHasa AnaroHanb.:
for ( i=0; i<N; i++ ) {
// paboraem c¢ A[i] [i]
}

NMobouyHasa AnaroHanb:
for ( i=0; i<N; i++ ){
// paboraemM c A[i] [N-1-i]
}

maBHas guaroHanb U noa Hewu:
for ( 1=0; 1<N; 1i++ )
for ( j=0; j<=1i; j++ )
{
// paboraeMm c A[i][j]

}
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[lepecTaHOBKa CTPOK
2-91 N 4-91 CTPOKM:

for ( j=0; j<M; j++ ) g A2
{ 1
c=A[2][3]- 2|
A[2]1[3]1=A[4]13]; .
Al4][3]=c; 5

}



3agaun

«A»: Hannwmnte nporpamMmmy, Kotopasi 3anonHaeT KBagpaTHYIo
MaTpuuy crnyydyanvHbiMn Ynucnamm B nHtepsare [10,99], a 3atem
3anuUcbIBaA€ET HyNU BO BCE 3MNEMEHTHI BblLLE MaBHOW

116

anaroHarnwu. AJ'IFOpI/ITM HE OOJIKEeH M3AMEHATBLCA NpU MUSMEHEHUN

pa3mMepoB MaTpuULbl.

NMpumep:
MaTpuiia A:
12 14 67 45
32 87 45 63
69 45 14 30
40 12 35 65
PesynepTaT:
12 0 0 O
32 87 0 O
69 45 14 O

40 12 35 65



3agaun

«B»: lNnkcenun pucyHka sakogupoBaHbl Yncramm (obosHavatowmmm
LUBET) B BUaAe matpuubl, cogepxatien N ctpok n M ctonouos.
BbINonHUTE OTpaXKeHne pUCyHKa CBEPXY BHUS:

2|3 7189
4 5|6 4 15|6
819 1123

«C»: lNunkcenun pucyHka 3akognpoBaHbl Yncrnamm (obosHavatowmmm
LUBET) B BUAE MmaTpuubl, cogepxailen N ctpok u M ctonouos.
BbinonHuUTe noBopoT pucyHka erpaso Ha 90 rpaaycos:

2|3 71411
415|6 8|92
819 916 |3
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§ 15. PaboTta c hannamn
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Kak paboTtatb ¢ channammn?

dannbl
TEKCTOBbIE AOABOUYHbLIC
«plain text». *tobble CUMBOIbI
*TEKCT, Pa3dbunTbIN Ha CTPOKWU; * PUCYHKU, 3BYKU, BUIEO, ...

‘U3 cneumarnbHbIX CUMBOIOB
TONbKO CMMBOIbI NEpexoaa
Ha HOBYO CTPOKY
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NMpuHUMN caHaBMYa

—— OTKpPbITb (haunn

HayuHKa e  —— paboTa ¢ annom

xneb —— 3aKpbITb anr

#include <fstream> _l?EEEQBHGrKﬂOK” J

ifstream Fin; // noTox BBOgAa
ofstream Fout; // norTox BHBOmAa

Fin.open ( "input.txt" );
Fout.open ( "output.txt" );

// BOmeck paboraem c dammamm
Fin.close () ;
Fout.close() ;
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OObpaboTka oLnbOoK

0 B cnyyae Heygaym noTok Hynesou!

ifstream F;
F.open ( "input.txt" );
if ( F ) if ( F !'= NULL )

{

// BOoeck paboraem c darnnom

}

else
printf ( "Orkprire bamn He ygmanocek." );

9 Korna Takoe MoOXeT ObITb?
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BBoA4 OAaHHbLIX

int a, b;

ifstream Fin;
Fin.fopen ( "input.txt" );
Fin >> a >> b;

Fin.close() ;

[lepexon K Ha4Yany oTkpbITOro chamna:

Fin.close() ;
Fin.open ( "input.txt" );
OnpeneneHue KkoHua ¢ganna:

_ _ eof = end of file, koHeL, dpanna
i1f ( Fin.eof () ) ,

printf ("IOanHse KOHUMIMCE'") ;
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BbiBOoA AaHHbLIX B (haun

int a=1, b=2;
ofstream Fout;
Fout.open ( "output.txt" );

Fout < a < "+" <K b << "=" K<L a+b;
Fout.close() ;




YTeHne Hen3BeCTHOro KornnyecTtsa AaHHbIX

3adaya. B panne 3anncaHo B CTONOMK HEN3BECTHOE
KONMYEeCTBO ymcen. Hantm nx cymmy.

[IoKka He KOoHel damia
// npoumTaTe uMciIo mu3 odanna
// mobaBuTE ero kK cyMMe

int S, x;
S=0;
while( ! Fin.eof () )

{ Ecnu yganocs
if ( Fin >> x ) npoYnTaTb-vYncno, ...

S=S+x;
}
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3agaun

«A»:

«B»:

«C»:

HanuwunTte nporpammy, KoTopasi HaXoAUT cpeaHee
apupmMmeTnyeckoe Bcex Yncen, 3anncaHHbiX B panne B
CTONOUK, N BbIBOAUT pe3ynbTraTt B gpyron doawn.

Hanuwunte nporpammy, KoTtopasi HaXoauT MUHUMASIbHOE U
MaKCMMarbHOE Cpean YETHbIX NOMOXUTENbHbIX Yncen,
3anncaHHbIX B dpanre, 1 BbIBOAUT pesynbTart B Apyron daus.
YUTuTe, 4To Takmx Ynmcen MoxeTt BoobLle He ObITh.

B dhanne B cTonbuk 3anmncaHbl Lerble Ynucrna, CKONbKO UX —
HEeN3BeCTHO. HanuwunTte nporpammy, KoTopas onpeaenser
ONVHY caMOoW ONUHHOW LEeNOoYKN nayuwmx nogpsan ogMHaKkoBbIX
4yMcesn 1 BbIBOOAUT pes3ynsTaT B Apyron doann.
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ObpaboTka maccmBoB

3adaya. B panne 3anncaHo He bonee 100 yenbix yncen.
BbiBeCTn B Apyron TEKCTOBbLIWM dpann Te e Yyncna,
OTCOPTUPOBAaHHbLIE B NOpPSAAKe BO3paCTaHUS.

9 B yem otnunyme oT npeabiayLwien 3agadumn?

0 [ns COPTUPOBKU HYXKHO yOEPXKNBATb BCE 3JIEMEHTDI B
NnaMAaTn O AHOBPEMEHHO.

const int MAX = ;
int A[MAX];
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ObpaboTka maccmBoB
BBog maccuBa: 9 3auem?
N=0;

while ( N<MAX | && !'Fin.eof() )

{
if ( Fin >> A[N] ) N ++;

}




ObpaboTka maccmBoB

BbiBOoAO pe3ynbraTa:

Fout.open ( "output.txt" );

for ( 1i=0;

1<

N

i++ )

Fout << A[i1i] << endl;

Fout.close () ;
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3agaun

«A»: B dpanne 3anncaHo He bonee 100 yncen. OTcopTupoBaTb NX
NO BO3pacTaHuIo nocrnegHen undpbl 1 3anncatb B ApYrou
doann.

«B»: B dpanne 3anucano He 6onee 100 yncen. OTcopTupoBaTtb X
NO BO3pacTaHMo CyMMbI LMdp 1 3annucaTtb B Apyron doaunn.
cnonb3ynte pyHKLUMIO, KOTOPas BblYUCAAET CyMMY LNdp
yucna.

«C»: B aByx dpannax 3anucaHbl OTCOPTUPOBAHHLIE MO BO3paCTaHUIO
MacCuBbl HEU3BECTHOW ANUHbLI. O0beaANHUTL UX N 3anncaTb
pes3ynestaT B TpeTun pann. lNonyvyeHHbI MaccuB Takxke
OOMKeH ObITb OTCOPTUPOBAH MO BO3paCTaHMIo.



130

OOpaboTKa CTpPOK

3adaya. B panne 3anncaHo gaHHble 0 cobakax: B KaXKaow
CTpO4Ke Knn4yka cobaku, ee Bo3pacT 1 nopoaa:

MyxTap 4 HeMellkasi oBYapka

BoiBecTu B gpyron pamnn ceegeHns o cobakax, KOTopbiM
MeHbLUe S nerT.

II0OKa He koHer O¢amna (Fin)
// npoumTaTe CTPOKy M3 darmna Fin
// pazobpaTe CTPOKY — BHOEJIUTE BOSBPACT
ecnan BospacT < 5 wo
// BanmcaTe cTpoky B bamn Fout
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YTeHune cTpoK u3 hanna

YTeHune ooHOU CTPOKMU:
string s; CTPpOKa
getline( Fin, s );

BXOOHOW MOTOK

o [lpy Heynaye getline BepHeT NULL!

UTeHue BcexX CTPOK:

while ( getline (Fin, s) )
{

// obpaboTaTk CTPOKY S

}
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OOpaboTKa CTpPOK
Pa3bop cTpoku:

// HamTM B CTpoKe mnpoben

// yBanuTe M3 CTPOKM KIMYKY C I[IEepBHM IIpo6ejyioM
// HamTM B CTpoKe mnpoben

// BHOenuTs BOBpPACT Nepen npobesoMm

// mpeo6pasoBaTke BOBPACT B YMCJIOBOM BUJ

string s, sl; p+l
int p, age;

MyxTap (4 HeMellKassT OBdYapka
p=s.find ( ' ' ); | | |
sl =s.substr ( P + 1 ) ; He Bnndet!

age=atoi ( sl.c str() )

00 KOHLa CTPOKU
K doopmaTty cTpok Cu
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3agaun

«A»: B dpanne 3anucaHbl gaHHble O pe3dynbrarax caadun 9Kk3ameHa.
Kaxxgas cTpoka coaepXut dpaMunuio, UMs 1 KOnn4ecTBO
bannos, pasgeneHHblie npobenamm:

<bammnusi> <Mmsi> <KonmuecTBO 6asnjioB>

BoiBecTn B gpyron doamn damMmnmm n MMeHa Tex y4eHUKOB, KOTopble

nony4unu donbwe 80 6annos.

«B»: B npegbiaylwien 3agade 0obaBnTb K NONMYYEHHOMY CMUCKY
HyYMepaLuuo, COKpaTUTb UMS 40 0gHOMN OYKBbI M NMOCTaBUTb
nepen damMunmen:

II. "'BaHOB

. lleTposB
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3agaun

«C»: B dpanne 3anucaHbl JaHHbIe O pe3yrnbratax caadun aKk3amMmeHa.
Kaxkgas cTpoka cooepXxut damunmio, UMsa 1 KOnmyecTBo
bannos, pasgeneHHblie npobenamm:

<bammnusi> <Mmsi> <KonmuecTBO 6asnjioB>

BbiBecTn B gpyron doansn gaHHbIE YY4EHUKOB, KOTOPbIE NONYYUnu
bonbuwe 80 6annoB. CnMcok aomkeH ObiTb OTCOPTUPOBAH MO
yObiBaHUO banna. ®opmart BbIXOAHbIX JAHHbIX:

I[1. IBaHOB 08

U. llerpor 96



