OCcHOBBI POrPAMMHPOBAHUSI
Jlabopatopnas pabora 7
Tema: JluHaMuUeCcKoe pacrpeieiieHue MaMsTH

eab 1adopaTopHOil padoThI

[ensimu 1aHHO# PAaOOTHI ABJISAIOTCS MOJIyYEHHUE HABBIKOB MCIIOJIB30BAHUS yKa3aTeneu st paboTsl ¢

JTUHAMUYECKUM PACIIPEICIICHUEM MaMsITH.
Kpartkue TeopeTrnyeckue cBeleHUs
J{uHaMHn4yecKoe pacnpeaejieHue NaMsaTi

B nononuenue x enobanvuvim M 1oKkaibHuiM 00bekTaM B C++ MOXKHO CO3/1aBaTh THHAMHYECKHE
00beKThI. [IpogOmKUTENPHOCTh MX KM3HM HE 3aBUCUT OT TOTO, I€ OHU CO3JaHbl. /Junamuyeckue
00bekmbl CYIIECTBYIOT, TIOKa He OyIyT yAaleHbl SBHbIM 00pazoM. OHHM pa3MellaroTcs B IMHAMHYECKH
pacnpeneisiemoii ooiactu mamsatu (heap, xyua), u UIs UX CO3JaHUS MPUMEHSETCS OUHAMUYECKOE
pacnpedenerue namamu. ITO 03HAYAET, YTO IPOrpaMMa BbIAEIAET NaMATh JUIs IaHHBIX BO BPEMS CBOETO
BBITIOJIHCHHSL.

DOYyHKIUN JUHAMHYECKOr0 pacnpeaeeHus naMATH sa3bika C

Pacnpenenienne namsitu ¢ noMmombio malloc()

Oynukums malloc() Bo3Bpammaer axpec Ha TepBbId  OaliT HEKOTOPOW O0JACTH  TAMATH
OTIPENIETIEHHOTO pa3Mepa B OaiiTax, KoTopast Obuta BhIJIeTeHa U3 Ky4yu. [IpoTtoTum:

void *malloc(size t xojmuecTBO OamTOB) ;
31ech koauuecmso _bOatimos — pazMep namsiTi, HeoOOXOAUMOM JJIsl pa3MeIIeHUs JaHHBIX.
Ilpu ycmermnom BeimoaHenun Malloc() BosBparmaer ykaszarenb Ha TMEpBbId OANT BBIICICHHOTO

HCIIPCPBIBHOT'O YYaCTKa IMMaMATH.

char *p;
p = (char*) malloc(l); /* Bumesenue 1 6Ganra */
*p o= 'a';

[TockonbKy AMHAMHUYECKH pacmpenensemas oONacTb MaMiATH HE OECKOHEYHa, TO €ClId B
JUHAMUYECKH paclipesienseMoil 00JacTu MmaMsITH HEJI0CTaTOYHO CBOOOJIHOW MaMSTH JUIS BBIMOJTHEHUS
3anpoca, To malloc() Bo3spamaer NULL. ITosToMy mpu KakaoM pa3MEIIeHHH AaHHBIX HEOO0XOIMMO

IPOBEPATH, COCTOSIIOCH JIH OHO:

int *p;
p = (int*) malloc (4);
if(lp) |

printf ("HexpaTka namMaTtu.\n");
exit (1) ;
t
printf ("HamaTu xearaeT.\n");
B ChUserssadmin Kihdocumentsiv

MamMATKU XBaTaeT.



JIyiss TOBBINIEHUST MOOMJIBHOCTH (TIEPEHOCHMMOCTH MPOTPaMMBbI) HUCHOJb3yeTcs omepatop Sizeof(),

KOTOpPBIN BO3BpAIAET PasMeEp muna Wi nepemMeHHol 3aJaHHOrO TUIa:

int *p;
p = (int*) malloc (sizeof (int));
if(lp) A

*p = 10;
printf ("%sd", *p) ;

1 | ChUsersy
OcBo0o:KIeHre MaMATH ¢ momombio free()
Oyukius free() BosBpamaer cucreme (0CBOOOXKIACT) y4acTOK IAMSTH, BBIJICICHHBIN paHee ¢
nomonipto ¢pyukiuu malloc(). Ilpororum:
void free(void *p);
3nech p — yKaszaTelb Ha Y4acTOK IaMsITH, BbIACICHHBIN nepea 3TuM gynkimeit malloc().

int *p = (int*) malloc(sizeof (int));
free(p);

Oynkuus free() Moxer npuHUMATh HYJIeBOI yKa3aTedb. B 3ToM ciiydae oHa HUYEro He JieiacT.
[Tocne ocBOOOXKIEHHS MaMATH aIpec B yKa3aTele HE IIePEHHCBHIBACTCS, TaK YTO OH OCTACTCS
CCBUIATHCS Ha a/IpeC y4acTKa MaMsATH, KOTOPBIN MOMEYeH KakK c80000Hbiil. OJJHAKO 3HAYCHUE 110 TAaHHOMY

a/ipecy MOXKET ObITh YK€ IPYTHUM.

int *p = (int*) malloc(sizeof (int));

*p = 10;

printf ("Amopec: %p, 3Haueume: %d\n", p, *p);
free (p); // ocBoboxmeHue

printf ("Ampec: %p, 3Hauenume: %d\n", p, *p);

Appec:. 006D1320, 3Ha4eHwe: 10

006D1320, 3Ha4veHuWe: -17891602

HOBTOMY PEKOMEHAYCTCs ITOCIIC 0CBO60)K,Z[CHI/I}I 3AHYJIATDb yKa3aTelib:

int *p = (int*) malloc(sizeof (int));
free(p); // ocBoboxmeHme
p = nullptr;

J{uHaMHn4YecKoe pacnpenejeHue naMmaTu sisbika C++

PacnpenesieHue namMsiTu ¢ MOMOIIBIO NEW

Omneparop NEW BBIICTSET MECTO B TMHAMUYECKOM MaMATH JJisi 00bEKTa U BO3BpaIllaeT yKa3aTelb Ha
3TOT 00BheKT. CHHTAKCHUC:

TMH_JIaHHbIX* YKazsaTeJlb = new TMH_JIaHHbIX;

[Tpumep co3nanus JMHAMUYECKOTO OOBEKTa!

int *ptr = new int;

OmnepaTop NEW co3aaeT HOBBIN 00BEKT THMA INt B TMHAMHYECKON MMaMATH U BO3BpAIlaeT yKa3aTellb
Ha HEro. 3HaueHHe TaKoro 0ObEKTa HEONPEIEICHHO.

ITpumep:



int *pl = new int(); // 3HaueHme no ymosuaumio 1aiag int = 0
cout << *pl << endl;

int *p2 = new int(12);

cout << *p2 << endl;

1

[

OcB00OKICHHME MAMATH ¢ NOMOIILI0 delete

Onepatop delete monyuaer ykazaresb Ha JUHAMHYECKUN OOBEKT U yIAISICT €ro U3 MaMsTH:

delete ykazsaTesib;
ITpumep:

int *p = new int;
delete p; // ymaneHue ofBbekTa

[TpyMeHsTh JaHHBIN ONEepaToOp K HYJ1eBOMY YKa3aTeJl0 0€3011acHO.

OnHako pe3ysbTaT MOBTOPHOTO NMPUMEHEHUs onepanuu delete Kk oqHOMY U TOMY K€ HeHy1egoMy

yKazaTeno He ompezeseH. [loatomy, kak u B ciydae ¢ ¢ynkiuei free(), ecinu Bam ykaszaTenb HE HYXKEH

OyzeT B nanbHEHIIeM Jiydlie ero 00HyJuTh. Hapumep:

int* createPtr (int wvalue)

{

int *ptr = new int(value); // 3meck cosmaeTcs
return ptr;

}
void usePtr (int *&ptr)
{
if (ptr == nullptr) // npoBepka

{
cout << "Output: NULL PTR" << endl;

return;
}
cout << "Output: " << *ptr << endl; // 3Iech MCIOJb3yeTCH
delete ptr; // 3meck oCBODOXIaeTCs

ptr = nullptr; // 3mech BaHynsgeTcs
}
int main ()
{
int a;
cout << "Input number: ";
cin >> a;
int *p = createPtr(a);
usePtr (p); // BHBLBAEeM [NEPBEIM pas
usePtr (p); // BHBHBAeM BTOPOM pas
return 0;

Input number: 5
Output: 5

Output: NULL PTR

B ¢yukuuun usePtr() mosyuaeM CChUIKY Ha yKas3aTelb Ha JIMHAMHYECKAN OOBEKT, BBIICICHHBIH

dynkmeii createPtr(). Oxnako mocne BbimonHeHus: QyHKIUK USEPtr() 3ToT 00BEKT aBTOMATHYECKH HE

ynansiercss u3 naMsat. [103ToMy ero Hajo sSBHBIM 00pa30M yJaluTh C IOMOIIbIo oneparopa delete. Ipu

ATOM TaKXe HEOOXOAMMO 3aHYJIUTh YKa3aTelb, YTOOBI H30eKaTh OOpaIIeHHs] K OCBOOOXKICHHON MTaMSTH.



JAnHamMmuyeckre MacCUBBI
KpoMe oTAenpHBIX TUHAMHYECKHX OO0BEKTOB B si3bike C\C++ MBI MOXEM HCIOJIb30BaTh

JAHNHAMHN4YE€CKHNE MAaCCUBBI. CuHTakcuc:

ykazsaTenrs = (Tun*) malloc (pasmMep Maccuba * sizeof (Tun));
ykKasaTeJylb = new Tull [pasMmMep maccusal;

Pasmep maccusa — K0nM4ecTBO NEPEMEHHBIX YKa3aHHOT'O THUIIA, II0JI KOTOPOE BBIAEIAETCS MAMSTh.
HeoOxoaum amns onpeaeneHus pa3mMepa BeIISIIEMON 0071acTH MaMSITH.
[Tpumep:

// IMHaMMYeCcKMe MACCUBH M3 5 umces
int *arr = (int*) malloc( 5 * sizeof (int) );

int *mas = new int[5];

Kyua Ky4a
mas

[ =

OCHOBHOIl 0COOCHHOCTBIO JMHAMHUYECKOrO MacChBa SBISI€TCS TO, YTO €ro pasmep (o0bem
BBIZICTICHHOW 00JIaCTH) MOXKET OINPENeIsAThCs HE 3apaHee B KOJE MPOrPaMMBbl, a BBIYHCISATHECS BO BpeMs

BBIIMOJTHCHUSA IIPOIrPpaMMBEIL.

srand (time (nullptr));

int n; // pasmep mMaccusa

cout << "Count of elements: ";

cin >> n; // onpenmengeM pasMep

if(n > 0)

{
int *nums = new int[n]; // cosmaem maccus
for (int i=0; i<n; 1i++)
{

nums [i] = rand() % 100;
cout << nums[i] << " ";

}
else cout << "Wrong count";
cout << endl;

BOLUEETE G amin. A OCUMENTEWISUST STUOID LULuyFroject

Count of elements: 10

52 18 1 94 89 56 3 52 7 94

OcBo0oKIeHNEe TAMSATH UIsl THHAMHYECKOT0 MacCHuBa
Jlns ynaneHus: JMHAMHYECKOTO MacCHBa M OCBOOOKICHUS ero mamsTé B si3bike C HCIONB3yeTcs Ta
xe ¢pynkius free(). Oanako B s3bike C++ mpuMeHsIeTCs crienuanbHas popMa oneparopa delete:
delete [] yxazaTenr Ha IOMHAMUYUESCKUM MaCCUB;
Hanpuwmep:

int *p = new int([5]{ 1, 2, 3, 4, 5 };
delete [] p; // ynajeHue OMHAMUUECKOTO MACCHUBA



Ilopa3psiaHbie onepauuu
IHoGuToBBIE (MOpa3ps/AHbIE) ONEPALMH BBIITOJIHSAIOTCS HaJl OTACIBHBIMU pa3psaoamu Wil oumamu

3HAYCHHI IEPEMEHHBIX. Takue or€panvu MOT'YT IIPONU3BOJUTHECA TOJIBKO HaJA HEJIbIMUA YUCIAMMU.

Omnepartop | Onepanus
Jloruyeckue onepanuu

& n

| NJIn

nckmovaroniee NJIN

~ HE (orpunianue, nononnenue x 1)
Onepanuu cIBUra

>> CnBur BOpaBo

<< COBur BiIEBO

PaccMoTpuM gaHHBIE OTIEpaIiy 1O OTACIBLHOCTH.

YuHapHasi omepanusi «~» MpeoOpa3oBbIBAET BCE eOuHUYbl B HYIU U BCE HYIU B eOUHUYbl B
JIBOMYHOM 3aMMCH Yncia. JJaHHyIO Olepanuio Ha3bIBAIOT TAKXKE ONEPALUCH «OONOIHEHUeY.

Iopa3spsianas omepauusi U oGo3nayaercss cuMBOJOM «&». JlBomuHas omepanmus & co3maer
HOBOE 3HAYCHUE 3a CUET BBIMOJIHEHUS TIOPa3PsTHOTO CPABHEHUS JABYX ONEpaHaoB. [l KaxI0i MO3UIUH
pe3yNIbTHPYIOIINI pa3psa Oyaer umers 3HaueHue 1 (frue) Tonpko B ciydae, €Cld COOTBETCTBYIOIIHE
paspsiapl 000HX OrepaHa0B UMEIOT 3HadeHue 1. Hampumep:

vl 0000000000011001(25)
V2 0000000001001101(77)
vi&v2 |0000000000001001(9)

B pesynbrate mopaspsaHoi onepauuu «&» Haa ABYMs duciaamu 25 u 77, KOTOpble, Hampumep,

npeactaBistoT tam Short (16 6uT), momyduan HOBOe YKcio — 9:

short vl = 25;

short v2 = 77;

short res = vl & v2;

cout << vl << " & " <K<K v2 << " =" KL res;
| -

25 & 77 = 9

IMopaspsinHast omepaiust & Ha3bIBACTCA TAKKE NOPA3PAOHOU KOHBIOHKYUel, UIH noOUmoGuiM
JIO2UHECKUM YMHOIICEHUEM.

Iopaspsanas onepauusi MJIM oGo3Hauaercs cumBoiioM «|». Korma Hajm nBymsi 3HaueHHSIMU
npou3BoauTCs omnepauus nopaspsano WM, To nocienoBaTebHO CpaBHUBAIOTCS 3HAYEHUSI BCEX OMTOB
IIPU IBOUYHOM TpPEACTABIECHUH THX 3HaueHui. Eciu nmpu 3TOM cOOTBETCTBYIONIMI OUT UMEET 3HAUCHHE
1 B mepBOM MJIM BTOPOM OIIE€paHJIe, TO pe3yibTUpYlollee 3HaueHue Oyaet pasHo 1. Hampumep:

vl 0000000000011001(25)
V2 0000000001001101(77)
vi|jv2 |0000000001011101(93)

short vl = 25;

short v2 = 77;

short res = vl | v2;

cout << vl << " | " <K<K v2 << " =" K res;



1 B RUHLOID OINGARM IVITLTOSL

[Topaspsanyto onepanuio MJIN (|) 0ObIYHO KCIIONB3YIOT U YCTAHOBKH 3a/laHHBIX OUTOB CIIOBAa B

1. Ee Tax>xe Ha3pIBaIOT 61(?.71}0’4[61}01/1/;612 0u3bIOHKI4M€IZ WM HOOUMOBBIM JOCUYECKUM CILOINCEHUEM.

Onepanus uckiaryvamwmero MJIHN oboznauaercs cumBoioM «™». Pe3ynbTar naHHOW omepanuu

paBen UICTHUHA, ecnu TobKO OMH U3 ONIEpaHIoB paBeH 1, nnaue pesynbtar Oynaet paBeH JIOXbD.

vl 0000000000011001(25)
V2 0000000001001101(77)
vi~v2 10000000001010100(84)

‘ B ROHCOND Q1D AR VI

[Topazpsanas onepayus ucknrouaroueco MJIM Ha3bIBaeTCS TaAKKE UCKTIOUAOUel OU3bIOHKYUEL.

int res = 25 ~ 77;
cout << "25 A~ 77 =" <K< res;

Ilopa3psaaHbie onepanum caBUra

OmnepaTop casura BiaeBo: <<. Korja omeparop cosuea 61e60 (<<) BBIIOJHICTCS HaJl HEKOTOPHIM

3HAa4YCHUCM, BCC 6I/IT]E>I, COCTaBJIAIOIIME JTO 3HAYCHHE, CABHUIAalOTCA BJIE€BO. CBsi3aHHOE C OTHM

OIICPATOPOM YHCJIO IMOKA3bIBACT KOJIMYCCTBO 6I/IT, Ha KOTOPOC 3HAYCHUC JOJIDKHO IICPEMCCTUTLCA. BI/ITBI,

KOTOPBIC CABUIAIOTCA CO CTApUICro paspdaa, CHUTANOTCA nomepAHHbIMU, a HAa MCCTO MJIaAIINX OUTOB

BCECTraa MOMCIIAKOTCA HYJIU.

Oneparop caBura BmpaBo: >>. Omnepauusi cosuea enpaso (>>) CABUTACT pas3psiibl JICBOTO

OoncpaHia BIIPAaBO HA KOJIUYCCTBO HO3HI[Hﬁ, YKa3bIBAEMOC IMPAaBbIM OIICPAHIOM. Brixogsmue 3a IMpaByro

TPaHUILY pa3psabl mepstomes. JIis TUOB AaHHBIX 0e3 3Haka (Unsigned) ocBoOOX1aeMble ClieBa MO3HUIIUN

3AIIOJIHAOTCA HYIAMU. I[J'IH 3HAKOBBIX THIIOB JAHHBIX PE3YJbTAT 3aBUCUT OT HCHOHBSyeMOﬁ CHUCTCMHEI.

ITpumep:
unsigned char x X MocJie onepanun 3HAYeHHe X
X=7 0000 0111 7
X=x<<1 0000 1110 14
X=X<<3 0111 0000 112
X=X<<2 1100 0000 192
X=x>>1 0110 0000 96

I/IH(I)OpMaI_II/IIO HC BOCCTAaHOBUII.

Kaxxapiit casur BneBo yMHokaeT Ha 2. Kaxapiii ciur BrpaBo aenut Ha 2. [lotepst nundopmanmu

IPOM30I1ILIA TTOCTe onepauu X<<2 B pe3yJibTaTe CBUTa 3a JIeBYIO rpaHully. CIBUT BIPaBO MOTEPSHHYIO




3amanue

PazpabotaTh mporpamMmy Ui Kax101 331241 U3 0011ero 1 HHAUBHAYAJIbHOT0 33 JaHNs.

Bo Bcex mporpammax HEOOXOIMMO HCHOJIB30BAaTh JAMHAMHMYECKHe MaccuBbl. Pasmep MmaccuBa
JIOJDKEH BBOAWTDH MOJIb30BATEIb.

Bce m3MeHeHuss MaccMBOB M CTPOK B (DYHKIMAX JOJAKHBI COXpaHATbesl. Ecnu ckazaHo, 4To
3HAYCHUE COXPAHSACTCS B MepeMeHHOU-apeymenme, TO 3TO 3HAYUT, YTO BCE H3MEHEHUS C O3TOU
NEPEMEHHON /I0JIZKHBI OTPA3UTHCSl HA OPUTHHAJIBHOI NMepeMeHHOi, epeJanHoi B QyHKIMIO, a cama
HepeMeHHas-apryMEHT SBJISIETCS YKa3aTeJIeM.

Bce monp3oBarensckue (YHKIMH JODKHBI TOJBKO BBINOJHATH BBIYHCIEHHE W BO3BPALIATH
pe3yJbTaT B ITaBHYIO (DYHKIMIO (€CIIU B 3a[a4e Ha CKa3aHO MHOTO0). Bee pe3ynbraTsl paboThl mporpamm
HEO00XO0IMMO BBIBOAUTH Ha 9KpaH B GyHKIu main().

MeTtoanyeckue ykasaHus

BeimonauTe 001mme 1 HHANBUAYAJIbHbIE 331aHU.

[Tpu BBITOTHEHNY OOIMX 3a/IaHUK HE TPeOyeTCsl OTUET, HO BCE €Ile Hy)KHA 3aIIUTa ¢ 00bSICHEHHEM
KOJ1a TIPOTPaMMBI.

[Ipn BBIOTHEHNH MHAMBHAYAJBHBIX 33JaHUH HEOOXOAMMO BBINOJHHUTE CIEAYIOIIUE STarbl AJIs
KaXKI0M 3a1a4M OTAEJLHO:

1) crnoBecHasi MOCTAHOBKA 33]1a4H;

2) aHanmu3 3a1a4d 1 (hopMasIbHas MOCTAaHOBKA 3a/1a4H;

3) mpoektupoBaHue (pa3paboTKa alropuT™Ma) — Jydllie Bcero B rpapuyeckoii popme (6I0K-cxema),

HO MOYKHO U B CJIOBECHOU (hopMe MM MICEBIOKO;

4) peanuzanus (KOJUPOBAHHE, OTIIAIKA);

5) TecTupoBaHue.

Pe3yJ'IBTaTI:>I BBITIOJIHCHUA HHANBUAYAJIbHBIX 3aJlaHu O(l)OpMI/ITB B BUAC OTUCTA.

OO0uue 3aganus

3aganue 1

Hanumure ¢yHkimio, KoTopas Nojy4yaeT B KauecTBe apryMeHTa pa3mep maccuBa. B ¢dyHkimn
HY)KHO BBIICIINTh NaMATh IO LIEJOYMCIICHHBI MacCUB YKa3aHHOI'O pa3Mepa, 3aTEM 3aIl0JHUTh €ro
cayyainvimy  yucnamu. llociae 3Toro orcopTupyiTe MacCUB IO BO3pacTaHHUIO (METOJ COPTHPOBKU
nmy3bIpbKoM). Jlanee pyHKIUS AOKHA BO3BpAIllaTh yKa3aTeJb Ha CO3/1aHHbIM MacCHB.

B ocnoBHoli ¢yHkmu main() npuHUMaiiTe 0T TOJIB30BATENsl BBEICHHBIN paszmep MaccuBa. Jlanee
BBI3BIBAlTE HAITUCAHHYIO (DYHKIUIO U TiepeiaBaiiTe el 3ToT pazmep. [IpuHumaiite B kayecTBe pe3ysbTara
(GYHKLUU yKazamenv Ha Maccué U BBIBOJUTE €r0 Ha SKpPaH.

Pasmep maccuea: 1@
Co3paHHbIi Maccus:
6 9 13 22 23 48 55 78 81 89



3ananue 2

Hanumure nmporpammy, KoTopasi HCIIOJIB3YeT Uil XpaHEHUsl 3HaueHUi 8-Mu (hraroB nepeMeHHYIO
pa3smepom B 1 Gaiit (char). M3HauansHo Bce (hjiaru J0JDKHBI OBITH BBIKIIOUEHB! (paBHbl 0). CunThIBaiiTE C
KJIaBHATYpBI YKciaa OT 1 110 8, KOTOpbIe TOBOPSIT, KaKoi 13 (haroB mepekitounTh (eciau oH paBeH 0, TO
cnenatp 1, maave crnenats 0). [Tocie kaxa0oro Takoro M3MEHEHHUsI BBIBOJIUTH TEKYIIlEe COCTOSIHUE (DIaros
B BHJIC [IEPEYUCIICHUI 3HaYeHn OUTOB (HauasbHoe coctosinue — 00000000).

Jis pemieHus TaHHOHM 3a/1a4l MOXKHO HCIIOJIB30BaTh MOOUTOBBIN omepaTop «&», a TakKe CABMI
BJI€BO, UTOOBI B IIMKJIC TIepeMenaTh | Ui JalbHEHIIEro HCIOIb30BAHMUS.

CocTosHMe ¢naros: 080000000
Mepeknw4uTe But: 3
CocTosHMe ¢naros: 00100000
Mepeknw4nTe But: 5
CocTosHue ¢naros: 00101000
Mepeknw4uTe But: 3
CocTosHMe ¢naros: 00001000

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI
Bapuanr 1
Hamucate ¢yHKOMIO, KOTOpas mnpuHUMaeT cmpoky. Co3maeT HOBYIO CTPOKY, B KOTOPYIO
3alUCHIBAIOTCS BCE CHMBOJIBI TPUHITOW CTPOKH, HO MPH 3TOM OHU AYONUpyroTcs («a» - «aay).
BosBparaer noiy4eHHyI0 CTPOKY.

BBeguTe CTPOKY:

Hello World
PesyneTaT:

HHeellllo WWoorrlldd

Bapmuanr 2

Hamucate ¢ynknuto, xotopas npunumaer cmpoxky u uucio N. Co3gaeT HOBYIO CTPOKY U3
MPUHSATOMN CTpoKH, TpoaydsmpoBanHoit N pa3. Bo3BpaiaeT 3Ty cTpoky.

BeeguTe cTpoky: Hello
BeeaWTe 4ucno: 3
PesynbTarT:
HelloHelloHello

Bapuanr 3

Hanucate QyHKIUIO, KOTOpas MPUHUMAET CMPOKY U NepemMeHHylo-yKazamenwb. JIenuT cTpoKy Ha
nBe cTpoku. IlepBas — mepBas IOJIOBUHA HCXOJHOW CTPOKH, M OHA 3allOMUHAETCS B NEpeMeHHOlU-
apaymenme. Bropast — emopas nonosuna, 1 OHa BO3BpaIaeTcs GyHKIUEH B KaUeCTBE pe3yIbTaTa.

BBeaute cTpoKy:
Hello World
PesynbTaT:

1 - Hello

2 - World



Bapmuanr 4
Hanucars ¢yHKuIuio-npouenypy, Koropas NpUHUMAaET cmpoky. Haxogutr B CTpOKe CHMBOJIBI,
KOTOPbIE BCTPEUAIOTCS TOJIBKO OJIMH Pa3, U COXpaHseT X B OTAEIbHOM cTpoke. Bo3Bpalaer 3Ty CTpoky.

BBeguTe CTPOKY:
Hello World
PesynbTaT:

He Wrd

Bapuanr S

Hanucars ¢yHKIUIO, KOTOpasi IPUHUMAET 08e CHPOKU, CO3JIAeT Mpembvto CMpOoKy U3 00bEeANHEHUS
MepPBOi NMOJOBUHBI 1ep8oti CTPOKU U BTOPOM MOJIOBUHBI 8Mmopoti CTpOKU. Bo3BpalliaeT 3Ty CTpoKYy.

Beegute cTpoky 1: Hello World
BseauTe cTpoky 2: Goodbye Sunny
PesynbTarT:

Hello Sunny

BapuanT 6
Hanucare ¢dyHKIuI0, KOTOpas mpuUHUMAaET o0ge cmpoxu. OObEAUHSIET 08e cmpoKu B TPETHIO:

BHaJaJie uIeT KOPOTKAasi CTPOKa, TOTOM OoJiee JuIMHHAA. Bo3BpaIaer 3Ty CTpoKy.
BeeguTe cTpoky 1: Hello World
BeeguTe cTpoky 2: Hi User!
PesynbTaT:
Hi User!Hello World
Bapuanr 7
Hanucate QyHKIMIO, KOTOpas MPUHUMAET CMPOKY U nepemenHyio-cumeon. HaxomuT B CTpoke

HauOoJIee YacTo BCTpC‘{aeMBIfI CHUMBOJI 1 COXpaHACT €ro B nepemeﬁﬁoﬁ-apeyMeHme. B03BpamaeT KOITHUIO

UCXOJIHOW CTPOKH, HO O€3 3TOro CUMBOJIA

BeeanTe cTpoky: Hello World
PesynbTaT:

Cumeon - 1

CTpoka - Heo Word

Bapuanr 8

Hamnucars QyHKIHIO, KOTOpast IPUHUMAET MAcCCus 106020 6a306020 THNA Yepe3 ykazaTeib VOid * u
ero Tur (MOYHO JUTA 3TOr0 UCMOIb30BaTh typedef wiu mpocTo YnciioByro mepeMeHHy o It 0003HAUYECHUS
HoMepa Tumna). Konupyer MaccuB M BO3BpAIIAET €r0 KONMMIO.

Bapuanr 9

Hanucars QyHkumio-nponenypy, Koropas MpUHUMAET CMpoOKy, cumeon U nepemenuyro. Co3gaer
KOITHIO UCXOJHOM CTPOKHU U yAAISAET U3 Hee 3TOT CUMBOJ. COXpaHsSeT KOJIUYECTBO YIAJICHHBIX CUMBOJIOB

B nepemeHHoﬁ-apzymeHme, a MMOJIYYUBIIYIOCS CTPOKY BO3BpPAIIAaCT B KAYCCTBEC PE3yJIibTaTa.

BeeguTe cTpoky: Hello World
Cumson: 1

PesyneTaT:

Konu4ecTBO CMMBONOB B CTpoKe = 3
CTpoka 6e3 cumeona: Heo Word



Bapuant 10
Hanucats ¢yHKIMIO, KOTOpast IPUHUMACT CMPOKY, Yuciogyio nepemennyto N u cumeon. 3aMeHsET B
cTpoke Kaxabli N-plii CUMBOJ Ha cumeon-apzymenm, a BCE HW3HAUYAIbHbBIE 3ameHseMble CUMBOJIbI

COXpPAaHACT B OTACJIBbHOM MAaCCHUBE. Ilocme »T1oTO BO3BpaliacT nOﬂy'-leHHbllZ MaCCUB B Kayi€CTBEC

pe3yJbTara.
BeeauTe cTpoky: Hello World
Cumeon: !
Homep cumBona: 3
PesynbTaT:
N3meHeHHas cTpoka: He!lol!Wo!ld
3aMeHeHHble cumBoAbl: 1 r

BapuanT 11

Hanmcars ¢yHKINIO, KOTOpasi IPUHUMAET CMPOKY U nepemMeHHyio. JIenut cTpoky Ha dee cmpoku. B
NEPBOM CTPOKE BCE YeTHBbIE CUMBOJIBI, U aJIpEC 3TON CTPOKU 3aIIOMUHAETCS B NEpeMeHHOU-ap2yMeHme.
Bo BTOpOIi cTpoKe Bce HeYeTHbIe CUMBOJIBI, U OHA BO3BpalaeTcst PyHKIMEH B KaueCTBE pe3yibTara.

Bapuant 12

Hanucarp ¢yHkIMI0, KOTOpas npuHUMaeT cmpoky. Co3aaeT KOIUI0 UCXOIHOM CTpOKHU. Y AaseT u3
HEe BCe MOBTOPSIOIINECS TOPS] CUMBOJIBI («aaa 00» - «a 0») U BO3BpAIIlAET €€ B KAUeCTBE Pe3yJibTaTa.

BeeguTte cTpoky: Heeello Wooorldd
PesynbTaT:
Helo World

Bapuanr 13

Hanucath QpyHKIIMIO, KOTOpas IPUHUMAET CMpOKy U nepemennyio. Bo3BpalaeT KOMuio CTPOKH, I71e
MEHSIET MECTaMHM COCEJHUE 4YeTHble U HedYeTHbIe CUMBOJIBI. KOIMUecTBO CHUMBOJIOB, KOTOpBIE IOCIE
3aMC€HbI HE U3MCHUIIUCH (HOMGHSIJ'II/ICB OJII/IHEIKOBBIC) COXPAaHsICT B HepeMeHHOﬁ-apFYMeHTC.

Bapmunanr 14
Hanucath ¢yHKIMIO, KOTOpast HPUHUMAET CmpoKy U nepementyro. Bo3Bpaliaer KON cTpoku 0e3
3HAKOB IIPCIIMHAHUA «! .,?», a TaKXXE B HepeMeHHOﬁ-apFYMGHTe KOJIMYCCTBO YAAJICHHBIX 3HAKOB.

Beegute cTpoky: Hello!!! World.
PesynbTaT:

YpaneHo 3Hakos - 4.

M3MeHeHHas cTpoka: Hello World



