SI3pIK Ci. Onucanue s13bpIka.

1 OBLWUE NPUHLUMUNbI

S3pik Ci mpenHa3Ha4YeH ISl CO3/IaHUs MPUKIAIHBIX MPOTPaMM KOHTPOJS M Jua-
rHoctuku (B panbHeimem TITTK/). Tlo cpaBuenuto ¢ si3pikamu, Takumu kak C, Pascal, C+
+, Java, C# u npyrumu, IpH UCTIOJIb30BaHUU 3TOTO sI3bIKa HE TPEOYIOTCS HABBIKU CHCTEM-
HOTO MporpaMMupoBanus. B To ke Bpems, Ci 6osee ruOKuMil 1 MOITHBIN S3BIK, YeM Basic,
4acTo NpUMeHseMbli s moo0HbIX nenel. [Iporpamma Ha Ci BBINONHSIETCS JOCTATOYHO
obicTpo juist pemieHus: ocHoBHBIX 3amau [IITK/I. ITo cpaBuenuto ¢ nporpammoii Ha C 6e3
onTUMH3AIH, TIporieccop s3bika Ci mpumepHo B 25-30 pa3 MeUIeHHee Ha TeCTaX, COJIep-
Kalux apupMeTnyeckue BeluucieHus. Kputuunble /171 BpeMEHU BBINOJIHEHHS ONepaliuu
MOTYT OBbITh peann30BaHbl Ha si3bike C U B AajbHEHIIEM HCIOJIb30BaHbl B IporpaMmax Ha
Ci.

B otnunume ot s3pika C, mporpamma Ha Ci 3amuineHa OT OMIMOOK MPHUKIIATHOTO
nporpammucra. Ommoka B C nmporpamme, He oOHapykeHHasi koMnuisitopom C, mpuBeer
K (haTaIbHOMY 3aBEPIIECHUIO BCETO MPOrPaMMHOIO MPOAYKTA, Yalle BCEro, 0e3 J0CTaTod-
HOM TMarHOCTUKH JIJIS JIOKAJIM3aluK OIMOKHU. ABapuiiHOE 3aBepIlIeHHe pabOThl CUCTEMbI B
psijie cilydaeB MOXKET MpPUBECTU K aBapuu Oojiee KPyHmHOro Macirada, OCOOEHHO, €CiH
KOMIUJIEKC HCIIOJIb3YETCs JUISl aBTOMAaTH3alUU YIPAaBIEHUS WM JUATHOCTHKH PEATbHBIX
cuctem. Ommbka B Ci mporpamMMe, He 0OHapy:keHHas koMmnuissTopoMm Ci, MPUBEIET K ee
3aBEpILIEHUIO, BbIJJau€ COOTBETCTBYIOUIEH JUArHOCTUKU U yKa3aHUIO MecTa omuoOku. [Ipu
STOM NPOrpaMMHasi CUCTEMA YIIPaBJICHUS WIH JIUarHOCTUKHU PEAIbHON CUCTEMBI COXPAHUT
BO3MOXHOCTb aBapHitHoro ymnpasienus. [Iporpammucty Ha Ci HeT He0OX0qUMOCTH 3a00-
TUTBCSI O BBIIEJICHUHM M OCBOOOXKIEHUU MaMSATH, IIPU 3TOM OH ONEPUPYET C OOBEKTaMH,
UMEIOIIMMHU OTIpeieTICHHbIE CBoWCTBA. B 3TOM s13bIK Ci  CXOJieH ¢ 00BEKTHO-OPUEHTHPO-
BaHHBIMU SI3bIKAMU [TPOTPAMMUPOBAHUS.

YtoObl yIPOCTUTH UCHOIB30BaHHE 00BEKTHOM Mozaenu, B Ci MpUHAT HETpaaulu-
OHHBIM /7151 O0OBEKTHO-OPMEHTHPOBAHHBIX SI3BIKOB CIOCO0 (POPMHUPOBAHMS OTHOIICHHA
Mexay Kiaccamu. Bmecto Toro, uTtoObl mpejiaraTh NpOrpaMMHUCTY T'POMO3AKOE JEpEBO
OTHOLIEHUH MEXIY POJMTENbCKUMHU U HACIEAYIOIIMMHU KJIACCaMH, €My Ipeaaraercs Ha-

OOp TUTIOB TaHHBIX ¥ HA0Op omeparuii Jyisi paboThl C STUMHU THIIAMH, TTOJIOOHO TOMY, KaK



9TO CACJIAHO B OOBIYHBIX AITOPUTMHUUCCKUX A3bIKAX. Bce otHOmeHus MCXKOY KllaCCaMU

WHKanCyJIupoBanbl BHYTpu TUNOB JAaHHbIX Ci. Tumbl gaHHbix B Ci MOTYT OBITH CKOJIb
YTOJHO CJIOKHBIMH, HO Ha HUX aBTOMAaTHUYECKH PACIPOCTPAHSIIOTCS BCE MEXaHH3MBI TOJI-
JIEPKKH, 3aJI0’)KEHHBIE B KOMIWISITOPE — KOHTPOJIb THIIOB, aBTOMAaTHYECKHUE TIPeoOpa3oBa-
HUSA.

B HacrosieM pykoBOACTBE AaeTCs ONMHUCAHME SI3bIKA U TEXHUKU MTPOTrpaMMUPOBa-
Hust Ha Ci, IPUBOJISTCS CIIPABOYHBIE CBEJICHUSI 00 OCHOBHBIX OIMEPAIUsAX U TUTAX JIaHHBIX.
PykoBoicTBO mpenHa3HAYeHO AJI MPUKIAAHBIX POTPAMMHUCTOB, pa3padaThIBAIOIIUX MPO-
rpammbl Ha Ci. TexHuKa MOAKITIOYEHUS OIepaldii U TUIOB JaHHBIX omucaHbl B "ASI-Ci.

PykoBOACTBO CUCTEMHOIrO MporpammucTa’.

Ctpyktypa Ci-nporpaMmmbl U OCHOBHbI€ MOHATUSA

2.1 CornaweHune o6 MMeHax U ceMaHTHUKa

Ci-porpamma pacrno3HaeTcsi KOMIMISITOPOM, KaK TIOTOK CHMBOJIOB, COJICpKAIINi
UMeHa, Cneycumsoibl U pazoeiumernu.

Hmena cocTodT M3 OJHOTO HIJIM HECKOJBKHX CHMBOJIOB, 32 MCKIIOYCHHEM CIICIl-
cuMBoJioB. B si3pike Ci, B otiuuue ot si3bika C, mpaBuia GopMHUpPOBaHMS UMEH Ooree Jie-
MOKpaTH4HbI. B UMEHU MOXHO MCIOJIB30BaTh JIFOObIE CUMBOJIBI JIFOOOTO andaBuTa, 3a Uc-
KITFOUEHUEM CJIeTYIONTNX OTPAaHUICHHIA:

- UMS HE JIOJDKHO coJiepkaTh oAuH u3 crietcumBosioB: () {}[] " .,5:

- UMsI HE TOJKHO HAaYMHATHCS C IUQPHI WIK 3HAKA + WIIH -

[Ipumeuanne. B 06azoBoii Texymieil Bepcuu Ci CHMBOJIBI TOYKH U JIBOCTOUHS SIB-
JSIOTCS 3aPE3CPBUPOBAHHBIMU, XOTS MX MOXHO HCIIOJIB30BaTh B MMEHAX IEPEMCHHBIX,
Jydlie 3TOr0 He JieNaTh, YTOOBI HE MOPOKIaTh HECOBMECTUMOCTD € TIOCTEAYIOIIMMHU BEp-
cusivu Ci.

Nmena ucnons3yrores Juisi 0003HAYCHHSI IEPEMEHHBIX, JINTEPAIBHBIX KOHCTAHT U
omnepaiuii (mogpodHee 00 ITUX DIIEMEHTaX CM. Jaiee).

Paszoenumenu — 370 CUMBOJIBI, KOTOPBIE UCTIONB3YIOTCS ISl pa3AeneHust UMeH. Mx

HECKOJIbKO, B TIEPBYIO O4Yepe/b, 3TO mpoden (cumBoil ¢ kojaoMm 0x20) u 3anstas. OHH TIpo-



CTO IPOIYCKAIOTCS KOMIMWIATOPOM. 3aMsTy0 MOKHO MCIIOJIb30BaTh JJIsi BU3YaJIbHOTO pa3-
JIEJIEHNs, HAallpUMeEp, apaMeTPOB Olleparuii:

uinta b c d;
SKBHUBAJICHTHO
uint a, b, ¢, d;

TaK)KC, B Ka4CCTBC pa3aCiIUuTC/IA, MOKHO HCIIOJIbB30BATh HCBHI[HMBIﬁ CHUMBOJI IIYy-

CTOW CTPOKH U CUMBOJ TaOYJISALINU:

uint a
b

c d;
JKBUBAJIEHTHO

uint a,b,c,d;

OO01mue paBmIIa UCITOJIB30BAHUS PA3ICITUTEIICH:

- pa3AeNUTeN JOJKHBI 00s13aTeIbHO TPUCYTCTBOBATH MEXKTy UMEHAMH,

- pa3JeNuTeNny IOJDKHBI 0053aTeIbHO MPUCYTCTBOBATh MEX]Y YMCIOBBIMU 3HaYe-
HUSMH, a TAKKE MEXKIY UMEHAMU U YUCJIOBBIMU 3HAUCHUSIMU;

- pa3fenuTeNd He 00s3aTeNbHO BKIIOYATh MEXKAY MMEHAMU U CIIEIICMMBOJIAMH,
MEXK/y YACIOBBIMU 3HAUEHUSIMU U CIICIICUMBOJIAMH, & TAKXKE MEXK/y CIELICUMBOJIAMU;

- pazaenurenei MOXeT ObITh CKOJIBKO YTOJHO MHOTO.

Komnuisitop 4yBCTBUTEIEH K PErHMCTPY CHMBOJIOB, KOTOPHIMH HaOpaHbI MMEHA.
DTO 03HAYAET, YTO OJIHO U TO *KE CIOBO, HAOPAHHOE B Pa3HBIX PETUCTPaX, MOKET UCIIOIb-
30BaThes st OpMUPOBaHUS pa3HbIX uMeH. Hampumep, nmena value, Value u VALUE —
3TO pa3Hble UMeHa. Kpome 3Toro, nomyckaercsl co3/laHue MEPEeMEHHBIX, MMEHA KOTOPBIX
COBIMAJIAlOT C UMEHAMHU ONEpPalnii, HO HabpaHbI B IpYTUX peructpax. Hanpumep, nomyctu-
MO oObsiBiieHne nepeMeHHbix ¢ umeHamu Puts, CONCAT u T.1. OnHaKko 3TO cleayeT uc-
MOJIH30BaTh C OOJIBIIION OCTOPOKHOCTHIO, YTOOBI HE 3aIMyTaThCs B KOJIE TPOTPaMMBI.

B nmo6om MecTte mporpaMmbl MOXXHO HCHOJIb30BaTh KOMMEHTapuu. OHU OTrpaHu-
YUBAIOTCS OJJTHUM CUMBOJIOM 00paTHOU KaBbIuKH = (K01 0x60). TeKCT Mexly 1ByMs TaKu-
MU CHMBOJIaMHU KOMITHJIATOPOM MPOMYCKAETCs. DTO MOXKHO UCIIOJIH30BaTh ISl BPEMEHHO-
ro BBIKIIFOUYEHHS KOJa U3 KOMIIWJISALIMM, HO C OCTOPOKHOCTBIO, MOCKOJBKY BJIOKEHHbBIE

ApyT B Apyra KOMMEHTApUU He nojjepxuBatorcs. Ecnu tpedyercs cienatb KOMMEHTapuid



B OJIHOM CTPOKE, TO yJ00HEE BOCIOIB30BaThCS IBOMHON 00paTHOM KaBhIYKOW. Bech TekcT,
OT JBYX MOJAPSJ CHUMBOJIOB =~ U JO KOHIIA CTPOKH OyJeT MPOIYIIEH KOMITHISTOPOM.

Hanpumep:
uint a,b,c,d; *“cozmanue nepemeHnpx ab cu d

Ecau Heo0Xxo1MMO BCTaBUTh CUMBOJI OOpAaTHOW KaBBIUKH B CTPOYHYIO KOHCTAHTY,
TO TepeJ] HUM HaJl0 B CTPOKE yKa3aTh CUMBOJ 00OpaTHOM ApoOHOI yepThl. Hampumep:

puts "cumBoa \' 00paTHO KaBeIYKK" ; ' MPUMEP BCTABKH CHMBOJA = B CTPOKY.

2.2 Onepauunun n ux napameTpsbl

Ci-porpaMma COCTOUT U3 MOCJEIOBATEIBHOCTH BBI30BOB OIEPAIIHii, BBHITTOIHAIO-
HIUXCS JPYT 32 IPYTOM B paMKaXxX MPOrpaMMHOTO OJI0Ka.

BbI30B onepanuy cOCTOUT U3 UMEHM OIepali U CIHCKa ee mapaMeTpoB, pasjie-
JICHHBIX JPYT OT Apyra npobdenaMu (Uiau IpyruMu pazaenurtensimu). [Ipumep Bei3oBa orme-
pauuu:

operation param]l param?2;

Omnepanuu OBIBAIOT JBYX OCHOBHBIX BUIOB — HE BO3BPAIIAIONIUE 3HAYCHUS U BO3-
Bpamaromue 3HadeHus. [Ipu 3ToM mojaep>KUBarOTCA ONEpalud CMEIIAHHOTO BUJA — C
BO3BPAaTOM 3HAYEHHUS, KOTOPOE y HEKOTOPBIX OINepalnuil JOMycKaeTcs MPOUTHOPUPOBATD.
Br130B onepannu, He BO3BpaIlAIOIIE 3HAYEHUE, JOKEH 3aBEPIIAThCS TOUKOW € 3amsiTOu,
OHa CIY>KUT MPU3HAKOM OKOHYAHUS CIHUCKA mapameTpoB. Touka ¢ 3amsaTod MOXKET ObITh
OIyIIeHa, €CIU Olepalus SBISETCS MOCJIeIHENH B MPOrpaMMHOM OJIOKE U CJIEIOM 3a Hel
3aMmMChIBAETCs 3aKphIBaromas ¢purypHas ckoOka, WM HaxoauTcst kKoHerl (aiina tekcra Ci-
nporpaMmbl. Onepaiiny, BO3BpAIAIOIINE 3HAUCHUE, 3aMMCHIBAIOTCS BMECTE C UX MapaMmeT-
paMu MEXJy OTKPBIBAIOIIMI M 3aKpbIBAOIIEH KPYTJIbIMU CKOOKaMH, U MOTYT OBITh HC-
MOJIb30BaHbl Ha MECTE MapaMeTpa JPyroi omepanuu (3a UCKIIOYEHUEM CIydaeB, KOTJa
3HAYEHUs IapaMeTpa U3MEHsIETCs BbI3bIBAEMOM orepanueii, 00 3ToM ckazaHo janee). [Tpu-

MCP BBI3OBOB onepaunﬁ, BO3BpaIlarOImnX 3HAYCHUA:

operation( (operationl paraml1 (operation2 param21) param13);

KaK BUJHO M3 IIPUMeEpa, Ha MeCTe BTOPOro napamerpa y operationl HaXoauTCs BbI30OB OIle-



pauuu operation2, umeromieid napamerp param21, u Bo3Bpalaronieil 3HaueHue. A 3Haue-
HUE, BO3BpallaeMoe orepanued operationl, Mcmonb3yercss B KauyecTBE Mapamerpa y
operation(). DTa TeXHUKa JaeT BO3MOYKHOCTb COCTABIIATH apU(PMETHUYECKHE BbIPAKEHUS
1100010 YpoBHs BioskeHHOCTH. Hampumep:

(((@+b)/(c”2))*PI), rne

a b ¢ — mepemMeHHEbIE;
+ /" * —3T0 omepanuu;

PI — xoucraura.

[Ipumeuanue. B mpuMepe MCHONB30BaHbI BHI30BBI ONEpalnii ¢ MHPUKCHOW 3amu-
CBbIO, O HUX peUb Jajee.

Heobxonumo moHUMaTh, 4TO KPYIJible CKOOKH MMEIOT OTHOLIEHHEe K TOil orme-
panuu, KOTOpasi MCHOJIb3yeTCcsi BHYTPH HHUX. DJTO CYILECTBEHHOE OTIMYHME OT BbI30Ba

¢bynkuuii ¢ napamerpamiu B si3bike C. B nporpamme Ha si3pike C B cTpoke

puts(a+b);

CKOOKH SIBJISIFOTCS YaCThIO BBI30Ba (DYHKIIMH puts, OTpaHUMYMBAs CIIUCOK €€ mapameTpoB. B
C1 OHH SABISIIOTCS YAaCThIO ONEpalMU + U COOOLIAIOT KOMIUIISITOPY O TOM, YTO BbI3bIBaeMast
orepauus + JobKHA BepHYTh 3HaueHue. [loaromy B Ci KOppeKTHEe 3arucaTh 3Ty ke CTPO-

KY HCCKOJILKO MHA4C!:

puts (a + b);

Brnpouem, Ha pesynbraTr 310 He nosnusier. Kpome storo, B C oneparop + pacrio-
3HAETCS] KOMITUJISITOPOM, KakK apu(pMeTndeckoe AeWCTBUE, U OH MOXKET OBITh 3alMicaH CIINT-
HO C IMEHaMHU WJIM KoHcTaHTaMu. B s3bike Ci CUMBOJI + 3TO MMs Ollepaliu CIOKEHUus, U
COIVIACHO OIMCAHHBIM BBILIE MpaBUIaM Ui pa3eluTesied, OHO JOJKHO ObITh OTIENIEHO
OT APYTUX UMEH M YUCIIOBBIX KOHCTAHT Mpolenamu. B mpoTuBHOM ciydae, eciiv B OCIe/-
HEM IpUMepe 3anucarth puts (a+b) To KOMOWIATOP COUYTET a+b UMEHEM OIepaliu, BO3Bpa-
IAOIEeH 3HaYeHHe, OCKOJIbKY OHO 3allMCaHo B KPYIUIbIX ckoOkax. Eciu takoil onepaunu
HET, KOMIWIATOP BBIJACT COOOIIeHNE 00 onmoKe.

Bo3sBpaiiaeMoe 3HaueHHE HEKOTOPBIX ONEpalyii MOKET ObITh TPOUTHOPUPOBAHO.

HaHpI/IMep, orcpanusd IprucBanBaHUA MOXKCT BO3BPAllaTh 3HAUCHHUC, CCJIM OHA BbI3BdHA Ha



MecTe mapaMeTpa JIpyrou onepammu:

a =b; 'KOPpEKTHO'

a=(x+(c=d)); xoppekTHO, SkBUBaJeHTHO ¢ =d; a = (X + ¢);’

HeO6XO,Z[I/IMO IIOMHHUTDB, YTO OJIHA M Ta KC OIICpalrA, BbI3bIBaCMasd C UCIIOJIb30Ba-

HUEM, J100 ¢ UTHOPUPOBAHNEM 3HAUYCHUS, MOKeT PadoTaTh MO-pa3HOMY.

Onepauuu MOTyT UMETh Pa3IMYHOE (PUKCUPOBAHHOE KOJUYECTBO MapaMETPOB: OT
0, 10 MakCHUMajJbHOI'O YHCJIA, YCTAHOBJIEHHOIO Ul KaKJIOW ONEepalud B OTAEIBHOCTH.
[TonnepxuBaeTcsl TakK€ MEPEMEHHOE YHMCIIO NTapaMETPOB Y OTIENbHBIX ONepaluid. 3Haye-
HUS MTapaMeTPOB ONEpalliy BHIYUCIIAIOTCS 1O oYepeau cjieBa HanmpaBo. Eciu B kauecTBe
apaMeTpoOB HCIOJB3YIOTCS BBI30BBI JIPYI'MX ONEpaluii, TO cHadaiaa OyAyT BbIUMCIICHBI
3HAYEHUs BCEX MX BO3BPATOB, U TOJIBKO 3aT€M HAYHETCS BBIIIOJIHEHHE omepaiuu. To ecTb,

BBIPAKCHUEC BU/JIA:

opl parll (op2) par 13 (op3);

OyZeT BBINOIHATHCS B CIEAYIONIEM MOPSIIKE:

- BBI30B OMEPALNU Op2;

- HEBUJIMMOW BPEMEHHOM NEpEeMEHHOW tmpl mpucBamBaeTcst BO3BpallacMoe 3Ha-
YEHHE op2;

- BBI3OB orepaluu op3;

- HEBUJIMMOW BPEMEHHOM MEPEMEHHOW tmp2 MpHUCBauMBaeTCs BO3BPAIAEMOE 3HA-
YeHue op3;

- BbI30B onepauuu opl parll tmpl parl3 tmp2.

[Tpuxmagaomy Ci-mporpaMMHCTy HET HEOOXOIUMOCTH 3a00TUTHCS O BPEMEHHBIX
NEPEMEHHBIX, CO37aBAEMbIX KOMIIWJISITOPOM JJsl THOJIYYEHHs pe3yJIbTaTOB ONEepaluil u
Iepelayd uX B KaueCcTBE MapaMeTpoB ApyruM onepauusimM. OHU CO3JAl0TCA U yNalsoTCs
aBTOMAaTHUYECKH.

Hexotopsle onepanuu Ci MOTyT UCHONB30BATHCA KaK B UHQUKCHOU, TaK U npe-
Guxcrnou dopme 3anucu. B undukcHoi popme uMs omepanuu 3amuchIBa€TCs TMOCIE €€

NEpPBOro MapaMerpa, OCTalbHbIE MapaMeTpPbl 3alMCHIBAIOTCS IOCIE€ MMEHH, HaIpUMeEp:



parl op par2. B npedukcHOi GopMe MMs 3amHMCHIBACTCS TEPE] BCEMH MMapamMeTpamH: Op
parl par2. MudukcHas ¢opma BbI30Ba ONEpalldy C JBYMs MapaMeTpaMH BBITIISIAT TOYHO
Takke, KaK MCIOIh30BaHUE OTIEPATOPOB B OOBIYHBIX S3BIKAX MporpaMMupoBaHus. [IpakTu-
YEeCKHM BCE OIEPAIlNH, BBITOIHSIONINE apru(PMETHISCKIE BBIYUCICHHS, MOTYT 3aITUCHIBATh-
csi B uH(ukcHoit Gopme, Hanpumep: a = (b + c). [IpedukcHas dhopma moxoxka Ha BHI3OB

(1)YHKLII/II/I B S3BIKC C, 34 TEM UCKIIIOUCHHUCM, YTO CKO6KI/I, OrpaHNYNBAIOIIHC CIIMCOK

napaMeTpoB, HE HCIOJB3YIOTCS, CIMCOK OIPAaHUYMBAETCS JTMOO TOYKOHM C 3amsToi, 1mubo
3aKphIBaroliel ckoOkoil. Bece omepanuu, 1jisi KOTOPHIX JomycTuMa uHpUKcHas gopma 3a-
IIUCH, MOTYT OBITh 3aIIMCAHbI B IpeUKCHON (hopMe. DTO 03HAUAET, YTO BhIPAXKECHUS
a=(b+c)''m
=a (+ b c) IKBUBAJICHTHHI.

Heo0xoauMo NOMHUTB, YTO O/IHA U Ta K€ ONepalus, BbI3blBaeMasi B MH(UKCHON
WM TOCT(HUKCHOM opme, MoxkeT padboTaTh mo-pasnomy. Hanpumep:

a=(++1);  yBeIMYUT 3HAYEHHUE NMEPEMEHHOM 1 HA 1, U MPUCBOUT MOIYUEHHOE
3HaYeHHE NEPEMEHHOH a;

a=(1++); " IpUCBOUT MEPEMEHHON a 3HAYCHHE MEPEMEHHOH 1 U IOTOM YBe-
JINYUT €ro Ha 1.

B kauecTBe OTHENBHBIX NapaMETPOB MHOTHX ONEpaluii MOXHO HCIOJIb30BATh
TOJIBKO IEpEMEHHBIE. DTO O3HAYAET, YTO ONEpaLUsl HE IPOCTO UCIIONIB3YET 3HAUYECHUE Tepe-
MEHHOM, HO U MOKET €r0 U3MEHATh. JTO MOJOOHO Mepeaaye aapeca NEPEMEHHOMN B SI3bIKE

C. Haubonee 4acTo MCIOIb3yeMOM TaKOW Orepalieii BIsSeTCs IPUCBOCHHE:
a=Db; 'mm =ab;

3]1eCh TIEPBBIM IMApaMETPOM YKa3aHa IMepeMeHHast a, KOTOPOW MPUCBAaNBAETCS 3Ha-
yeHue b. Onepanusi IpUCBOCHUS TPeOyeT MEPBBIM IMapaMeTpPOM OOSI3aTCIIBHO MEePEMCH-
HYI0, B KOTOPYIO OHAa CKONUPYET 3HAUY€HHUE, MOJYYCHHOE el BTOphIM mapamerpom. Eciu
JUTSL oTiepaliiu TpeOyeTcs TOJIBKO TIEPEeMEHHAsl, HO yKa3aHa KOHCTAHTa WU BBI30OB JIPYTOM
oriepaivu, To OyJeT BBIAAHO COOOIIeHHE 00 OmMUOKE BO BpPEMS KOMITWJIAIMH. DJIEMEHT
MacCHBa TaKXKe SIBJISICTCS] IEPEMEHHOM, co/iepKalllell Kakoe-TO 3HaUYeHUE, U ero JOMyCTH-

MO HCIIOJIB30BaTh BE3AC, I'’IC AOIyCTUMA MPOCTad NCPEMCHHAs. OI[HaKO OCJIMKOM MAaCCHUB



— 3TO HE NEPEMEHHAas, €ro MOKHO MEpe1aBaTh TOJIBKO TEM OMNEPALMSAM, B ONUCAHUUA KOTO-
PBIX CKAa3aHO, YTO OHU MOT'YT IPUHUMATh LETMKOM MACCHUB.

B nanpHeiiiem noa moHATHEM onepand TIOHUMAETCS BapUaHT IMapamMeTrpa orepa-
MM — KOHCTaHTa, IEPEMEHHAs WIK BO3BpallaeMO€ 3HAYCHUE NIpyTroi omepaunueit. B cuy-
qasx, KOT/ia Onepanus MPUHIMAET MapaMeTpoOM JIF000i U3 MepEeYrCIICHHBIX BAPUAHTOB, T'0-

BOPUTCSI, YTO JOIYCTUM JIFOOOH onepaH.

B si3p1ke Ci mogepKUBaOTCs ONEpariy ¢ MepeMeHHbIM YnciIoM TapaMeTpos. 1o
YMOJYaHUK) MAaKCUMAJIbHOE YHCJIO MApaMETPOB Yy oOIepanuii paBHO 32. DTO JOBOJBHO
MHOT0, MTOCKOJIbKY MPOTrPaMMBI, IJIe UCTIONB3YIOTCS (PYHKLUHU C YUCIIOM IMapaMeTpoB Ooliee
4-X, TPYJTHO OTJIAKMBATh, U YaIlle BBHITOJHEE MCIOIb30BATh B TAKUX CIydasx riI00abHbBIE
nepeMennbie. OHAKO, MPU HEOOXOAMMOCTH, B KOHKPETHOM peanu3auuu mporeccopa Ci
MaKCHUMaJIbHOE YHUCJIO MMapaMeTPOB MOKET ObITh YBEJIMUYEHO [0 YHCIIa, PABHOTO 3HAYEHUIO
MaKCHMAaJILHOTO IEJIOT0 YHCJIA JUIS UCTIOJIh3yEeMOM TIaT(OPMBI.

VY pa3nuvHBIX Onepanuii MaKCUMaJIbHOE YHUCIIO MapaMeTPOB MOXKET OBITh pa3iny-
HbIM. [lo uncay mapameTpoB onepanuu MOXKHO pa3lIeidnTh Ha JBa BUAa — C PUKCHPOBAH-
HBIM YHCJIOM ITapaMETPOB U C TIEPEMEHHBIM YUCJIOM OT MUHUMAJIBHOTO JI0 MAKCUMATHHO-
ro. [Ipu 3ToM MOTYT OBITH ONEpali, MUHUMAJIBEHOE YUCJIO MapaMeTPOB KOTOPHIX paBHO 0,
TO €CTh, BOBMOXEH UX BBI30B 0€3 MmapaMeTpoB. A MX MaKCHMalbHOE YMCJIO MapaMeTpoB
MEHBIIIE MaKCHMAaJIbHO JOMYCTUMOTO IO ymoidaHuio. [lombiTka mepemayu mapameTpoB
OoJbIIIe JOMYCTUMOTO JJIS OTIEPAllUM YKCIIa IPUBOIUT K COOOIICHUIO 00 OomMOKe Ha dTare
KoMnuysiuu. Taxoke BblAaeTcst coodiieHne o0 omuoKe, eclid onepaluy MepeiarTcs ma-
paMeTphl, YUCIIO KOTOPBIX MEHBIIIE 0053aTeIbHOr0 MUHUMAIBHOTO Yrciia. CKONMbKO mapa-
METPOB MOXKET OBbITh Y KaXKI0W Olepalyy, MOXKHO y3HaTh U3 ee onucanud. [Ipu aTom cre-
nyeT ObITh BHUMATENIbHBIM, MOTOMY 4YTO OJHA M Ta ’Ke oOINepanusi, BbI3bIBaeMasi ¢

Pa3HBIM YHCJIOM MAPaMeTPOB, MOKeT PadoTaTh MO-Pa3HOMY.

2.3 [MepeMeHHbIe U KOHCTaHTbI

I[J'ISI XpaHCHUA U MHOT'OKPATHOI'0 MCIIOJb30BaHHWA PA3JIMYHBIX JAHHBIX B Ci Ipo-
I'paMMC MOXHO HCIIOJIb30BAaTb UMEHOBAHHblIE NepeMEHHblE. HepeMeHHaﬂ COACPIKUT JaHHOC
TOr'0 TUIlla, IJII KOTOPOro OHa CO34acTCid, NPUICM 3TO JAHHOC MOKCT OBITH CKOJb YTroJaHo

MPOCTHIM WJIA CIIOKHBIM, OJTHAKO O €r0 CJIOXKHOCTH IporpamMuct Ha Ci He T0HKeH Oecmo-



KOUTBCH, 3@ HCT'O 9TO ACIAI0OT KOMITUIIATOP U OMOJIMOTEUHBIC (bYHKI_II/II/I
HepeMeHHasI 0003HayaeTcs HMCHCM, KOTOPOC MOKET COCTOATH U3 JFOOBIX CHMBO-
JIOB, JOIMYCTUMBIX B UMCHH, HO UMA HC JOJIDKHO COBIIAAATh C KaKAM-JTHO0O0 MMEHEM ornecpa-

1MUY, TUTIA JAHHBIX, WJIM KOHCTAHTBI UMEIOIIEHCS B TeKyIIen peanuzamnuu Ci.

B Texymeit Bepcun Ci Bce MIMEHa BHYTPU OJHOW MPOTPAMMBbI JOJKHBI OBITh YHH-
KaJIbHBI. B crneayomux Bepcusix yHUKaIbHOCTh OyJeT TpeOoBaThCs TOJBKO BHYTPU OJHO-
ro G;0ka nporpaMMsl. ViMsi nepeMeHHON He MOKET HaYMHATHCS ¢ HUQPBI 1 HE MOXKET CO-
JepKaTh CHelCUMBOJIBL. Bee ocTanbHble MIMEHA JI0IYCTUMBI, YTO JaeT OOJIBIIYI0 CBOOOTY

B UX BbIOOpE, ueM Jaet s3bIK C. [Ipumepsl 10IyCTUMBIX UMEH EPEMEHHBIX:

a
bl2
uint32
c/2
fail-safe
#1
*all21

B ciyuae, ecnu npu BhI30Be omnepanuu OyJIeT HMPOMyLIeH MpoOel, pa3iesiomni
ee UMs U UMS MIepEMEHHOM, KOMOMHausl OyJeT BOCIPUHATA KOMIIUIISATOPOM, KaK €IMHOE

UMs [IEPEMEHHON NJIM onepanyu. To ecTb, 3auch
(atb)

OyZleT BOCIPUHUMATKLCA, KaK BBI30B ONEpallui C UMEHEeM a+b, u OyaeT BblgaHa OmIMOKa,
€CJIM TaKOM OTlepaIuu HeT.

s co3nanust (Miau oObsABICHHS) mepeMeHHbIX B Ci-porpaMMe BMECTO BBI30Ba
Olepalyuy YKa3bIBa€TCsl UMs TUIA MEPEMEHHBIX, MOCJIE KOTOPOIro MEPEUUCIIIIOTCS Yepe3
paszenuTens UMEHa CO3/1aBaeMbIX NIEpeMEHHbIX. JlonmyckaeTcs yka3anue 0ojee 4eM OJTHO-
IO UMEHU JUIsl CO3/IaHusl HECKOJIBKUX OJHOTUITHBIX MepeMeHHbIX. Hanpumep, eciu tpedy-

CTCA CO3JaTh TPpHU NCPEMCHHBIX HEJIOUYUCIICHHOTIO THUIIA, TO JOCTATOYHO HAITUCATD!:

int Xy, z; ''3amsTas mpomyckaercs, Kak u mpooed.
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[Ipu 5TOM MMEHa TOJKHBI OBITH YHUKAJIBHBI B pamMKax oaHoi Ci-mporpammsl (1o-
npobHee 00 ATOM CKa3aHO Jajee B ONMMCAHMM MPOTrpaMMHBIX OJ0koB). B kauecTBe nMeH

AOITYCKACTCA UCIIOJIb30BaAHNEC TOJIBKO COYCTaHUU CUMBOJIOB, HHTCPIIPCTUPYCMBIX,

KaK yHHMKaJbHble MMEHA. BBI30BbI omepaiuii, ykazaHue KOHCTaHT, OOpallleHue K cylle-
CTBYIOLLIUM II€PEMEHHBIM TIPH CO3JaHUM HOBBIX NEPEMEHHBIX HE JOIYCKAaIOTCs ( Kpome
unuyuanuzayuu, cm. oanee). llepeMeHHble CO31at0TCSI 1 MHULIMATTU3UPYIOTCS BO BPEMSI BbI-
MOJIHEHUS IPOTPaMMBbL, IIPU 3TOM caM (DaKT CO3/1aHMs U UHULIMAJIU3allMK HacTylaeT UMeH-
HO B TOM MECTE€ ajJropuTMma, rJe nepeMeHHas oObsiBieHa mporpamMMmuctoM. Kommumisrop
YUUTBIBAET ATO M HE pa3peliaeT MCIOIb30BaTh MEPEMEHHBIE 10 TOTO, KaK OHU OyAyT Co-

3nadbl. To ecTh:

1=1; "'3gech OyeT BbIJaHO COOOIIEHUE 00 OIIMOKE — HEM3BECTHAS TIEPEMEHHAS;
nt 1;

1=1; a Tenepr BCe HOPMAJBHO.

Jliist yuTabenbHOro MpeICTaBICHUS JAaHHBIX Pa3JIMYHBIX TUIOB B si3bike Ci mpen-
Ha3Ha4eHbl Koncmanmyl. KOHCTaHThl MHOTUX TUIIOB BHEIIIHE HE OTIMYAIOTCS OT IEPEMEH-
HBIX, KPOME TOT0, YTO YMCJIEHHbIE KOHCTAHTHI JOJKHBI COAEPKATh TOJBKO JOIYCTHUMbBIE
JUISL YACEJ CUMBOJIBI — 3TO LHU(DPBI, 3HAK - (MUHYC) Yy OTPHUIATENbHBIX YHCEN, 3HAKH . (TOY-
Ka) U e (9KCIOHEeHTa, nomyctumo E Oonbinoe) y BemecTBeHHbIX yucel. Llenouncnentsle
KOHCTAHTBI MOTYT COJIEP>KaTh HE TOJBKO HU(POBHIE CUMBOJIBI M 3HAK MUHYC TIEpe]] HUMH,
HO Tak»e MOTYT ObITh 3alIMCaHbl B lIeCTHaAUaTepuuHoil popme. llecTHaauarepuynas 3a-
MUCh KOHCTaHTHI J1oJkHA HaunHaThes ¢ 0x wim 0X. Ilpu 3TOM peructp CUMBOJIOB, IPE.-
ctaBisironiux uncaa ot 10 1o 15 He umeer 3HaueHus. [Iprumepsl MpaBUIIbHBIX HIECTHAALIA-

TCPUYHBIX NCIOYNCICHHBIX KOHCTAHT:

Oxa
OxBBaa
OxFF1132
Oxff1132
0x20
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0x2d

Taxoxe MoAACPKUBACTCA ABOMYHAS 3alIUCh HNEJIOYUCIICHHBIX KOHCTAHT IIPU IMTOMO-

 Ob, 0B, mampumep: 0b1001000, 0B00100.

Kpome s3toro, B si3pike Ci MOAAEPKUBAIOTCA IUmMeEPaAlbHble KOHCMAHMbL — 3TO
CUMBOJIbHBIE MMEHA, KOTOPHIMH 3aMEHSIOTCS NPEACTABICHUS MOCTOSHHBIX 3HAYEHUU
TAHHBIX PA3JIMYHBIX TUMOB. VX MOXXHO HCIOJIb30BaTh BE3JE, IJ€ MCIOIb30BAIUCH OBl
JIPYTHE TAHHBIE TAKOT'O K€ TUIIA, HO OHU COKPAILAOT 3allMCh U JIEJIAIOT TEKCT MPOrpam-
MbI OoJiee TOHSATHBIM. 3aMeHa IPOU3BOJUTCS BO BPEMSI KOMITUJISIIUU TPOTPaMMBbI, TIO3TO-
My €CIId IPUCBOUTH MEPEMEHHON TUTEPATbHYI0 KOHCTAHTY, TO MPH padoTe MpPOrpaMMbl
IIPOU30MAECT NPUCBOCHUE TOW BEJIIMYMHBI, KOTOPOM 3Ta KOHCTAaHTa COOTBETCTBYET. Jlis
HEKOTOPBIX THUIIOB JAAHHBIX MOXXET OBbITh JIOMYCTUMO TOJIBKO JIMTEpPANbHOE MpeCcTaBIie-
HUE KOHCTaHT — HaIpuMep, 3TO Tull bool (Jiormueckoe), KOHCTAHTHI ATOTO THUIA MOXKHO
3anmuceiBaTh TOJIbKO Kak TRUE mmm FALSE. KoHCTaHTBI TeCHO CBS3aHBI ¢ UX THIIAMH,
MO3TOMY MOJAPOOHEE 0 KOHCTAHTAX PEeUb MOMAET B OMUCAHUSIX TUIIOB.

[IepemeHHbIE TTPU CO3MAHUM MHULHAIA3ZUPYIOTCS HEKUM 3HAYEHUEM I10 YMOJIYa-
HUIO, 7151 yncen 31o 0, mist cTpok — mycrast crpoka. Ho nepeMeHHble MOKHO HHULAAIA3HU -
poBaTh HEOOXOAMMBIMU 3HAUEHUSIMU Cpa3y mocie o0bsBiaeHus. [ 3Toro, mocie UMEHH
CO3/1aBa€MOW MIEPEMEHHOM, JOCTATOYHO YKa3aTh KOHCTAHTY WJIM BBI30B ONEpalllu, BO3Bpa-
IAIONIEN 3HAYEHHE COOTBETCTBYIOLIETO WA KOHBEPTUpyemoro tuna. MHunuanusanus
MIEPEMEHHBIX 3HAYEHUSIMH JIPYTUX NEPEMEHHBIX HE JOMYCKAETCs, TOTOMY YTO HEBO3MOX-
HO BO BpeMs KOMIWISIIIUK OTMPEJEIUTh — ObUIA JIM YK€ CO3/laHa W MTPOMHUIIMATH3UPOBAHA

nepeMeHHasi, 3HaueHue KOTopoi ucnoiab3yercs. Hanpumep, ucnoiab3oBaHue:

int a[100], b[(sizeof a)];

HEJIOMYCTUMO, TIOCKOJIbKY BBI30B sizeof BO BpeMsl BBINIOJIHEHUS OyJleT MpOU3BO-
autbes J1O Toro, kak OyneT co3fgaH MaccuB a. DTa omrOKka oOHapyKUBAaETCsl KOMITUIIATO-
pom. Ho ecTb cutyanusi, KOTOpYr0 KOMIWISATOP MOKA He 00HAPYKUBAET — 3TO NHULIUAIH-

3a1usg MaCCrBa 3HAYCHHUEM J3JICMCHTA JAPYyTroro MacCuBa:

int a[100], b[a[0]];  "HEJOIIYCTHUMO!
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TaKas 3aIlMCh HE UMEET CMBICIIA, IOCKOJIbKY JOJDKHA MPUBOJINUTH K CO3IAHUIO0 MAacCUBA Hy-
neBoil jummHbl. Ho B Tekymel Bepcun Ci OHa MpuBENET K aBapUHHOMY 3aBEpUICHUIO BO

BPCMs BBIIIOJITHCHHUA Ci—HpOFpaMMBI. IToka CICaycCT n30erath Takou HMHHUIIUAJIN3all1uH.

B cnenyromux Bepcusix Ci ata npobiiema OyJeT ycTpaHeHa.

[Ipumepb! NpaBUIIbHON MHUIIMATM3AIMH TEPEMEHHBIX:

uint 1 10; " skBHUBaJIEHTHO uint 1; 1= 10;
int j k 0x8080; '] octanercs paBHbIM 0, k monyuut 3HaueHue 0x8080°

bool logl TRUE;

HpI/I CO3AaH W MHUIHAJIU3AIUU HCCKOJIBKUX IICPEMCHHBIX OAHOTO THUIIA PEKO-
MCHAYCTCA IJIA BU3YAJIbHOI'O PA3ACJICHHUA IIap IICPEMCHHAA-3HAUYCHNUC HCIIOJIb30BATh CHUM-

BOJI 3aIIATOM;

floata 12.1, b 1E3, c (PI/ 4);

" pynxuonansHO skBUBaneHTHO: floatabc;a=12.1; b= 1E3; ¢ = (PI/
4); HO KOJI pa3HbIi, B IEPBOM ClTy4ae =~ 00Jee KOMITAKTHBIA U TPABUIbHBIN
str s “string”, t ;

block functionl {puts s}, function2 {call functionl };

[TockonbKy 3arsiTasi BOCIPUHUMAETCS KOMIMISITOPOM TOYHO TaK K€, KaK CHMBOJ
npobena, 3To MPOCTO MPHUAET MporpaMMe OO0JIbIIEe YNTA0ETLHOCTH.

OOnacTh XM3HHM TEPEMEHHOW — OJIOK, BHYTpU KOTOpPOro OHa co3maHa. Kaxmas
MepeMeHHas CO3/IaeTCsl B TOM MecTe OJoKa, rie oHa oobsBieHa B Ci mporpamme u Cylie-
CTBYET J0 KOHIIa paboTsl Osioka. Bee mepeMeHHbIe 6JI0Ka aBTOMATHYECKH YAAJSIOTCS TpU
JI000M 3aBepieHuH OJI0Ka. Y TaJIeHHe MePEeMEHHBIX MMPOU3BOIUTCS B MOPSIKE, 00paTHOM
WX co37aHui0. B mogasisionieM OOJNBIIMHCTBE CIIy4aeB 3TO HE UMEET 3HAUCHUS IS TIPU-
KJIQJTHOTO TIPOTPAaMMUCTA, OJTHAKO MOTYT BO3HHUKHYTH CHTYyaIlUH, KOTJa 3TO OyaeT cyIie-
CTBEHHO, OCOOEHHO, €CIIM TIEpEeMEHHBIC CBS3aHbI C BHCITHUMH OOBbEKTaMU — (aiilaMu Ha

JUCKE, IOPTaMU alapaTypsl U T.1.
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2.4 MaccuBbi

B texymel peanuzanuu Ci MOANEPKUBAIOTCS TOJBKO OJIHOMEPHBIE MAaCCHBBHI.
MaccuBbl, pa3MepHOCTBIO OoblIe 1 HE MOAAEPKUBAIOTCSA, HO MPH HEOOXOIUMOCTH HUX
MO>KHO AMYJIMPOBATh Ha OJHOMEPHBIX MaccuBax'. B MaccuB MoryT ObITh COOpaHbl JaHHBIE
T000r0, HO OJHOTO W TOTO e TuMa. PazMepHOCTh MaccuBa MOXKHO ObUIO ObI HE OTpaHU-
YUBATh — I MHAEKCALUU HCIIOJIb3YeTCsl TUIl 0€33HaKOBOE IIeJI0€, YTO MO3BOJISIET BUPTY-
aJIbHO CO3/[aBaTh MACCUBBI pazMepoMm Ooiiee 4 mipa. anemMeHToB Ha miatdopme [A32. On-
HAaKO B peaJbHOCTU CO3/IaTh MAaCCHUB TaKOTO pa3Mepa He MOJYUYUTCS, 3TO OOYCIOBICHO
OTPaHUYCHHBIM 00BEMOM HMMEIOLICHCS MaMITH U CIIOCOOOM €€ HMCIIOJIb30BaHUs OTepaliy-
oHHOM cucteMoil. IloaTomy B kaxaol kOHKpeTHOM peanu3auuu Ci UMeeTcs CBO€ OIpaHu-
yeHHe Ha pasMep MaccuBa. B 0a3oBoii koHdurypamuu 310 2*° == 1048576 311€MEHTOB.
[Tpu HeoOxoauMocTH (HampuMep, MPU Mepexojie Ha apXUTEKTypy ¢ 64-x OUTHOM ampeca-
1Mel) UX YUCIIO MOXKET OBbITh JIETKO YBEJIMYEHO B HOBBIX Bepcusix Ci.

MaccuB onucbiBaeTcs, Kak OObIUHAs IEPEMEHHAsI, HO TIOCIIe UMEHH, B KBaJIPATHBIX

CKOOKax YKa3bIBACTCA YHUCJIO 3JICMCHTOB MaCCHUBA:

uint array[2048] data[100];
str string[ 128 ];
block b[10];

HerpynHo 3ameTuTh, 4TO AJIs 3a/laHUs pa3Mepa MAcCHMBa HCIIOJIB3YIOTCS IIEJbIe
quciia. ITO JOJKHBI OBITh 0€33HAKOBBIE IIEIIbIC, MCIOJIB30BAHUE IPYTHX THIOB JAHHBIX
(KpoMme 3HAKOBBIX IIE€JIBIX) BBI3OBET COOOIIEHHE 00 OmMOKe Ha 3Tarne KoMMuisuuu. Ecnu
UCIOJb3YETCs OTPULIATEIBHOE 3HAKOBOE 1€JI0€, TO coolmIieHne 00 omuoke OyeT BbIIaHO
Ha JTare BBITTOJIHCHUS (B CIICIYIONINX BEPCUSX OHO OYJET BBIIABATHCS BO BPEMS KOMITUIISI-
UK. DIIEMEHT MacCHBa ONPEICIACTCS JUMHAMHUCCKH U MOXKET HCIIOJIb30BAThCS BE3JIe, TJIe

UCIOJIb3YeTCsl OOBIYHAS TIEpEMEHHASI.

*I[nx XPaHCHHs! JAHHBIX B MHOTOMEPHBIX MAaCCHBAX MUCIIONIB3YIOTCS OJHOMEPHBIC MACCUBBI, BHYTPU COCTOSIIHE U3 «IIOAMACCUBOBY. JlaHHBIC «MHOTOMEPHOI'0» MACCH-
Ba aPECYIOTCS HPH IIOMOIIM CyMMBI CMEIICHUH, ITOJTydaeMbIX KaK MPOU3BEICHHS HHIEKCOB M Pa3MEPOB «10AMAcCHBOB». To ecTh A1t 3-X MEPHOI'0 MacCHBA Pa3MEPHO-
crbio IxJXK anemenToB o0bsiBisiercs: oxHomepusiit Maccus a[(* I J K)]. B nansueiimenm anement afi][j][k] moxkno aapecoBats kak a[( +1i (j * I) (* k J I) )]. OcHoBHBIM
MHHYCOM TaKOW TEXHHKH SIBISIETCS TO, YTO HCBO3MOXKHO IPOM3BECTU [IPOBEPKY BBIXOZA OTACIBHOIO HHIEKCA 3a IPAHMUILY €ro «IIoAMaccuBa». To eCTh, €CIM apecoBaTh
aneMeHT c¢ i,j,k naaexcom 1,0,0, To Oyzer agpecoBaThes TOT IEMEHT, KOTOpbIi nmeer uxaekc 0,1,0. DTo MoxkeT MopoxkaaTh TpyAHbIE A1t 00HapyxeHus omndku. Kpo-
M€ 3TOro, 0OpaIIeHHE JIOBOJILHO IPOMO3/IKOE, U MPHBOIHUT K 'eHEPAINH JIOTIOIHATEIBHOrO KOJIa JUISl BBIYMCIICHUS TIPOM3BECHUI U CyMMBI. Takoke, HEBO3MOXHO 00pa-

THUTBHCSA K DJIECMCHTY MacCuBa, pa3MEpHOCTb KOTOPOIo GOoJIbIIIE MAaKCHMAJIBHO JOITYCTHUMOI'O YHCJIa ITapaMeTpoB y onepaunﬁ.
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puts array[1] (data[100] * data[101]);

[Ipy 5TOM MHAEKC 3JIEMEHTAa BBIYMCIISIETCS HEMIOCPEACTBEHHO IEpe]] NOJIyYEeHUEM
JJIEMEHTa MaCCHUBa, II0CJIE YEro dJIEMEHT IIepeaeTcs napaMeTpoM onepanuu. Munexe mac-
CHBa SBJSIETCA O€33HAKOBBIM IIEJIBIM YHCJIOM, OH YKa3bIBACTCS BHYTPH KBaJPaTHBIX CKO-
OOK IocJie UMEHU MacCHBa, TOYHO TaK K€, KaK ATO JIEJAeTCsl B MporpaMmax Ha OObIYHOM
s3bike C. Ho B s3pike C Henb3s 00BSIBUTH MACCUB, UCHOJB3YS I YKa3aHUs pa3Mepa 3Ha-
YeHHEe NIePEeMEHHOMN, W 3HaYeHHe, Bo3BpamaeMoe Qpynkuueit. B si3pike Ci MOXKHO 3TO j1e-
JaTh, MOCKOJbKY MAacCUBBI CO3/Ial0TCSI BO BPEMsI BBIMOJIHEHHS POrpaMMBbl, TO ecTh, B Ci

MAaCCHBBI SABJISIOTCS OUHAMUYECKUMU.

uint indx 10;

++ indx;

array[ indx J;

Ecnu nHIeKC BeIUUCIAETCA U BO3BPALIACTCS KAKOW-TO OIEpalMei, TO €€ BMECTE C

ImapaMeTpaM Ha0 YKa3blBaTh B KPYIJIbIX CKOOKax.

puts array[(indx * 2)];

Hexotopeie onepauyuu MOryT NpUHUMATh B KaueCTBE ITapaMeTpa HE TOJBKO dJIe-
MEHTBI MaCCUBa, HO U LIEJIMKOM MacCuB. Takas BO3MOKHOCTb ONPEAEIACTCS pealn3annueu
orepanuu 1 TojibKo eil. Hanpumep, no ymonuanuio onepaiusi clioxkeHust + paboTaeT TOJIb-
KO C OTAEIBHBIMM IepeMeHHbIMU. HO ee MOXKHO paciiupuTh (3TO MOKET CAENATh TOJIBKO
0Oy4YeHHBI CHCTEMHBIM MPOTPAMMUCT), YTOOBI, HATPUMEP, OHA BBIMOIHSJIA CYyMMHUPOBA-
HHE BCEX JJIEMEHTOB BCEX MACCUBOB, KOTOPBIE MEPENAIOTCS €l apaMeTpaMu, IPUYEM He-
3aBUCUMO OT MX THUIOB. KOMIMISITOpP MPOBEPSIET BO3MOXKHOCTh MIEPEAAUN OIEpaLUU Mac-
CHBa LIEJIMKOM U BBIJACT OIMIMOKY, €CIIM Takas mepenavya HeBo3MoxHa. [y mepengaun 1e-

JIOro MaccuBa JOCTATOYHO IIPOCTO HE YKa3bIBATb MHIACKC W KBAAPATHBIC CKO6KI/I, TOJIBKO
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nMs maccuBa. Hamboitee yacto HpHMeHHeMOﬁ onepauneﬁ, KOoTOopasd MOXKCET IIPUHUMATDH

MacCHB IlapameTpoM, ssisiercs clear:

uint array[ 1000]; str string[200];

clear array string; *'MacCHUBBI CHOBA ITyCTbI, KaK IIOCJIE CO3JJaHMS.

Heo6xoanMo oTMeTHUTh, YTO KOT/Ia B OMIMCAHUU OINEpPallUM yKa3bIBAETCs, YTO Mac-
CUB HE JIOIYCTUM, 3TO O3HAYaeT, YTO HEAOIyCTUMAa Iepeaaya MacCuBa yeaukom, OJJHAKO
MO>KHO NI€peIaBaTh OT/AEIbHBIA 3JIEMEHT MACCHBA, ITOCKOJIBKY OH 3KBUBAJIEHTEH MPOCTON
IIEPEMEHHOM.

B s3pike Ci npunsitTa Hymepanus oObEKTOB Takas ke, kak B C, HaunHas ¢ 0-ro.
DTO 03HAYaAET, YTO MEPBBII MO MOPAJKY AIEMEHT MacCUBa, NEPBBIA MMapaMeTp ONepaluH,
MEPBBI CUMBOJI CTPOKHU U T.JA. uMetoT HoMep 0. [locnennuit 3ieMeHT MaccuBa pa3MepHo-
cteio N umeer Homep N-1. [Tocnegnuii cumBoI cTpoku JIMHOM N, uMeeT HoMep Takxke N-
1. B onucanuu onepanuii mapaMeTpbl Ha3bIBAIOTCS MEPBBIM, BTOPHIM U T.J., HO IPOTPaMM-
HO K HUM MPOU3BOAUTCS oOpamienue mo Homepam 0, 1, 2 u T.4. Jlyig MmaccuBa ¢ pa3MepHO-
cteio 100 momycTumble HOMEpa 31eMEHTOB Haxondrcs B auana3zone 0...99. Ilpu nonbiTke
oOpaIeHust K JIEMEHTY MacCuBa ¢ HOMEpOM, 0oJbIlIe MakcuManbHOTo, Ci-porpamma Oy-
JIeT TpepBaHa ¢ cooluieHreM o0 ommuobke. Takke BBITOJIHEHUE MPEKpaIIaeTcs ¢ OIUOKOi,
€CJIM MPOU3BOJUTCA IMOMNBITKA CO3aTh MACCUB C HEIOMYCTUMBIM YHCIOM 3JEMEHTOB, TO

€CTh, paBHBIM () WK OOJIBIIUM MaKCUMAaJIBHO JTOMYCTUMOTO JJIsl TEKYIIeH peanu3aluu.

3 Tunbl AaHHbIX

Paznuunbie peanuzanuu Ci MOAAEPKUBAIOT Pa3iIMYHOE KOJIUYECTBO MUNOE OAH-
Hoix. THUIT JaHHBIX — 3TO a0CTPAKTHOE HAMMEHOBAHHUE IPYIIBI CXOJHBIX JAHHBIX, ONpee-
JIEMO€E TEM, KaKUe Ollepaluy C dTUMHU JaHHBIMM SIBIISIOTCS JOIYCTHUMBIMHU, KaK JTaHHBIC
3TOr0 THUIMA H300paKaloTCs, M KaKhe 3HAYeHHsT OHM MOTYT NpUHHMaTh. B 0a3oBbIi
KOMIUIEKT BXOJST THUIIBL:

Jjorudeckas seanunHa bool;
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0€33HaKOBOE 1[eJI0e YHCIIO uint;
3HAKOBOE I1EJI0€ YHCIIO int;
BEIIECTBEHHOE YUCJIO0 ouHapHOU TouHOoCTH float;
CTpOKa Str;
o110k block;

B KOHKpETHOM NPHUIIOKEHUH 3TU TUIIBI MOTYT OBITh pacIIUpPEHbl MPAKTUYECKHU JTFO-
ObIMU THUIIAMH JIAHHBIX, KaK MPOCThIMU, TAK U CTPYKTYPHBIMHU (COCTOSIIIIMMH U3 HECKOJIb-
KHUX TPOCTHIX WJIM CJIOKHBIX THUIOB). [IpoCThIE THIIBI JaHHBIX MOTYT OBITH COBMECTHMBI C
0a30BBIMU THUIAMU, BIUIOTH IO aBTOMAaTU4YecKoro mpeoOpaszoBaHus (cMm. nanee «[Ipeoo-
pazoBaHue THUMNOBY»). CTPYKTypHbIE (MJIM CIIOKHBIE) THUIIBI MOTYT UMETh HE0OXOJMMBbIE
CBOWCTBA, JOCTYIHbIE IPU TOMOIIM BBI30BOB CIEUMANbHBIX onepauuii. Takum oOpazom,
MOTYT OBITh OMMCAHBI TPYMIbI JaHHBIX, OJYyYaeMbIX OT anmaparypbl, JUCKOBbIE (Dailibl,
CETEeBbIE COCIMHEHUS, OKHA, TEKCTOBBIE TOKYMEHTBI, 0a3bl JaHHBIX U T.1. CTpyKTypa IaH-
HOTO CJIO’KHOTO THIIA CKPBITA OT MPHUKJIATHOTO MPOrPaMMHUCTa, MTOAOOHO TOMY, KaK IPOU3-
BOAMTCSI MHKAIICYJISLNS B KIACCHYECKUX OOBEKTHO-OPUEHTUPOBAHHBIX S3bIKaX. ba3oBbiii
KoMIUIeKT Ci BKJIFOYAET J1BA CIOMXKHBIX THIA — 3TO CTPOKA U OJIOK.

Jlanee omucanbl 0a30BbIE TUIBI JAHHBIX M MPUBOAATCSA CBEACHUS 00 aBTOMaTHYe-

CKUX NpeoOpa30BaHUSAX.

3.1 Jlorm4yeckoe (bool)

Nwmsa tuna: bool. JlanHble 3TOro THMa MOTyT HNPUHHUMATH TOJBKO JBa 3HAUYCHMS:
"nmoxsp" u "ucruHa". HauanpHOe 3HAUEHUE MEPEMEHHOMU: JIOXKb. HemocpeacTBeHHO 3TOT
Tun npexacrasisgerca JutepadbHbiMU KoHcTaHTaMu FALSE (n0xp) u TRUE (uctuna).
OTH 3HAYEHUS] MOTYT OBITh NMPUCBOEHBI MEPEMEHHBIM TuMa bool, ucrnonb3oBaHbl B Kade-
CTBE MapaMeTpOB ONepaInii, oxugaronux tur bool u T.1. Jlanusie THma bool MoryT ObITH
peoOpa3oBaHbl B CTPOKY, MPpU 3TOM pesyibTaTom Oyner crpoka "FALSE" unu "TRUE", B
3aBUCUMOCTH OT 3Ha4yeHus bool nepemenHoil. Takyke 1aHHbBIE 3TOTO TUMA MpeoOpaszyoTcs
B LIeJIbIE Yncia, B 3ToM ciydae 3Hadenne FALSE npeo6pasyercs B 0, a 3nauenne TRUE B
1. AnanorudHo npu npeoOpa3oBaHuM B BellecTBeHHbIe yncia 3HaueHue TRUE npeoOpa-
3yercs B 1.0. IIpeobpazoBanue nannoro tuna bool u3 crpoku B 6a3oBoit Bepcuu Ci He 10-
MyCTUMO, TIOCKOJIbKY TPH OIIMOKaX MPUKIAJHOTO MPOrpaMMHUCTa MOTYT BO3HHUKATh HEO-

HO3HAYHBIC CHUTYyalluH. HpI/I rpaMOTHOM IIPpOrpaMMHpPOBaHHUN H€O6XOI[I/IMOCTI/I B TakKOM
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Hp606paSOBaHI/II/I HC BO3HHUKACT.

3.2 be33HakoBoe uesoe 4yucrno (uint)

Nwmsa tuma uint. [Ipuaumaer 3rauenue ot 0 70 MakCUMalIbHO JOMYyCTHUMOTO 0Oe3-
3HAKOBOT'O IIEJIOT0 YHCIa JJIS JaHHOM KOHKpeTHoW peanus3anuu Ci, B 3aBUCHMOCTH OT
mwiaTGopMel U Kctosibdyemoro kommuisitopa C. be3zHakoBbie 1enble Hal0 UCIOIB30BATh
JUTSL XpaHEHUsI TE€X BEITUYHH, KOTOPBIC SIBIISIOTCS 1EJIOYUCICHHBIMU, B HE MOTYT OBITH OT-
puniatenbHbIMUA. Hampumep, 3TO AaHHBIE, MOKAa3bIBAIOIIME KOJIHMYECTBO OOBEKTOB, JIMOO
MPEICTaBISIONIME HOMEpa 0OBEKTOB, BKIIFOYAsl MHJIEKCHI AJIEMEHTOB MaccuBOB. Jlyist mpo-
neccopa cemeiictBa [A32 nmpumensiercs: 32-x paspsHOe MpeICTaBIeHNE 0€33HAKOBBIX IIe-
JIBIX, UTO JAeT MakCUMalbHOE unciio 4294967296. HauanbHoe 3HaueHUE niepeMeHHOou: 0.

Jlannbie Tumna uint seisroTcsa Ci-peanu3anuei JaHHbIX TN unsigned int s3eika C
U JIJIS HUX BBITIOJIHSIOTCS BCE Te ke mpaBuiia. OHU MOTYT OBITh IPEOOPa30BaHBI B CTPOKY
(CTpoyHOE TpPEACTAaBICHUE YHMCA), a TAaKK€ B 3HAKOBOE WJIM BEIIECTBEHHOE YHCIIO C
OKpPYTJICHHEM 3HAY€HHS, €CJIM OHO OKa3ajoch OOJbllleé MAKCUMAIBHO BO3MOYKHOTO YHCIIA
(amamoruuHo TakoBoMy B si3bike C). [Ipu mpeoOpa3oBaHuy B 3HAKOBOE 11€710€ MTPOU3BOJIUT-
Csl OKPYTJIEHHE 0 MAKCHMAaJIbHO BO3MOKHOT'O 3HAKOBOTO II€JIOT0 YKCia, MpU Mpeodpaso-
BaHUU B BEIIIECTBEHHOE — JI0 BEUIECTBEHHOTO YKBUBAJIEHTA MAKCUMAJIbHO BO3MOYKHOTO I1€-

aoro. To ectsb, onepanuu

uint a 4294967296; int b = a; float ¢ = a;

Ha BbIxoje nanyt: b == 2147483647 (MakcuMajabHO BO3MOYKHOE 3HAKOBOE IIEJI0€
Ha [A32), ¢ == 2.147483E9 (uto sxBuBaneHTHO 2147483647.0). O4eBUIHO, IPOUCXOAUT
MOTepsi 3HAYEHUSI, O YEM HEOOXOJUMO MIOMHUTH MTPUKIIATHOMY MPOTPAMMHUCTY.

be33HakoBbIe 1i€Tble TPEOOPa3yIOTCs B JIOTMUECKHE MO CIENYIOUIEMY IPaBHILy —
ecnu yucio paBHo 0, To pe3ynbTat npeodpazoBanusi FALSE. Ecau uucno 6omnsiie 0, To
pesynbrar npeodpazoanusi TRUE;
bool a; uint b 10;

a=Db;

puts a; “"Haneuvaraer TRUE.
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3.3 3HakoBoe uenoe 4yucino (int)

Wms tuna int. JlnanazoH 3HayeHW COBMAJaeT C JAMAana3oHOM Tuma int si3pika C
IUIE KOHKpETHOW ammapatHoil miatdopmel (0T -2147483646 no 2147483648 nns 1A32).
3HaKOBBIC LIEJbIE YKCIIA aHAJIOTUYHBI 0€33HAKOBBIM, C TEM OTIMYMEM, YTO MX CTaplIui
pas3psil uCcnoJb3yeTcs JUlsl 0003HAUEHUs 3HAaKa Yuciia. JTH YKcia ClieAyeT UCIOIb30BaTh B
TeX Clydasx, Korja HEOOXOAMMO MPEICTaBUTh JAaHHbIE, KOTOPbIE SBISIOTCS MEPEeYUCIIU-
MBIMH, HO TIPU 3TOM MOTYT ObITh MeHble uiu Oosbiie 0. Hampumep, 3T0 3HaU€HUs KaKoii-
100 MIKaJbl, HA KOTOPOH cpesHee nosiokeHue coorsercTByer 0. HavanbHoe 3HaueHue Le-
nouncieHHor nepemenHoi: 0. JlaHHple MOTYT OBITH TIPEOOPA30BaHBI B CTPOKY, O€33HAKO-
BOE I1IeJIoe U BelecTBeHHoe uncio. [Ipu npeobpa3oBannu B G€33HAKOBOE 1LI€TI0€ OTPUIIA-
TEJbHBIX LEJIBIX YUCEN, OHU CTAaHOBATCS paBHBI 0.

HpI/IMepLI IMMPaBHUJIbHBIX 3HAKOBBIX HECJIbIX YUCCII:

0 1234 -7689

3HAKOBBIE LI€TIbIE MPE0OPa3yIOTCA B JIOTMUECKHE O CIEAYIOIIEMY MTPaBUILy — €CIIH
guciio paBHo 0, To pe3ynbTaT npeodpazoBanusi FALSE. Ecnu ynciio 6osblie win MeHblle

0, To pe3ynbrat npeodpazoanus TRUE.

3.4 BewecTrBeHHoe 4Yucno (float)

Wwms tuna float. BuyTpennee npeacraBieHue, AMana3oH U TOYHOCTb COBIAAAIOT C
tunoM float si3p1ka C 1151 ucnonbzyeMoit maatgopmel. OaHako GyHKUIUU peoOpa3oBaHUs
BEIIECTBEHHBIX 4YHCEI W3 CTPOKM MU B CTPOKY MOAJEPKUBAIOT TOJBKO YHUCHIA OT
-3.4028235E38 no 3.4028235E38. HauyanbHoe 3HaueHue nepeMenHoil: 0.0. JlanHoe Moxer
ObITh MpeoOpa3oBaHO B THUMHI Uint, int U B CTPOKY. Eciau cTpodHasi KOHCTaHTa COAEPKUT
gyucio, meHblne -3.40282356E38 unu Gonbire 3.40282356E38, To oHa mpeobpasyercs B
-3.40282356E38 unu 3.40282356E38 cooTBETCTBEHHO. AHAJIOIMYHO, €CIU IPU BBIYUCIIE-
HUSX TMOJYYHJIOCh YUCIO OO0JIbIIE MAKCUMAJIBHOIO WJIM MEHBIIE MUHUMAIBHOIO, TO MpHU
npeoOpa3oBaHUM B CTPOKY OHO OIPaHMYMBAETCS BEJIMYMHAMH, YKa3aHHbIMU paHee. [Ipu
npeobpa3zoBaHUM B int MPOM3BOJIUTCS OTOpachIBaHUE APOOHON yacTh 0e3 OKPYIJICHHS.

[Ipu npeobpa3oBaHuM B uint OTpUIATEIHOE BEIIECTBEHHOE YHUCIO CTAHOBUTCA paBHBIM 0.
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[Ipu npeobpazoBaHUU B CTPOKY MO YMOJIYAHHUIO MCIOJIb3YETCS SKCIIOHEHIIMAIbHOE Mpej-
CTaBJICHHE C OJJHUM 3HAUYAIIUM Pa3psiIoM MAHTUCCHI M yKa3aHUeM mopsaka (mpeodpa3oBa-
HUEM B CTPOKY MOKHO yHpaBisATh Ipu nomoun onepauuu floatstyle). 9to o3nauaer, yto
gucio 123.4567 npu npeoOpa3oBaHUM M3 BHYTPEHHETO MPEACTaBICHUS B CTPOKY OyAeT
nokasbiBaThes Kak 1.234567E2. 3naunMbpIMU B MAHTHUCCE TIPU MTPEOOPa30BAaHUU U3 CTPOKU
B BEIIECTBEHHOE YMCIIO SBJISIOTCS 7 3HAKOB, HE BKJIIOYAs 3amsaTyro. Toxke camoe Kacaercs
nopska yucia. [Ipu npeobpa3oBaHuM U3 CTPOKH PErHCTp JaTUHCKOM OyKkBHI E, 0603Haua-
IOIIeH SKCIIOHEHTY, He UMeeT 3HaueHus. [Ipu nmpeoOpa3oBaHuU B CTPOKY BCETJa CHMBOJI
AKCIIOHEHTHI OYyJIET B BEPXHEM PETUCTPE.

HpI/IMepBI IMpaBUJIbHBIX BCHICCTBCHHBIX Y CCII:

1256E2
4.4E19
-1685.2¢2
0.001e12
+1.12
100.0
-100.23

BemecTBeHHbIe ynciia mpeodpa3yroTcs B JOTUYECKUE 0 CIASAYIOMEMY TTPABIITY —
ecim uncio paBao 0.0, To pe3ynbrat npeodpazoBanust FALSE. Ecnu uncio Gosnbie wim
Mmenbiie 0.0, To pe3ynpTaT npeodpaszoBanus TRUE.

B 6azoBoit peanmuzammuu Ci UMeeTCs HECKOJIBKO BEIIECTBEHHBIX JIMTEPATbHBIX
KOHCTAHT JIJIsl yIIPOILIEHUS 3aITMCH [P MAaTEeMATHUYE€CKUX BBIUUCIICHUSIX:

PI (umcno mu) == 3.141593;

P1/2 (uucno nu, nenennoe Ha 2) == 1.570796;

_1/PI (1 nenennoe Ha i) == 3.183099E-1;

SQRT2 (kopenb u3 2) == 1.414214;

_1/SQRT?2 (1 nenennoe Ha kopens u3 2) == 7.071068E-1;
LOG2E (norapucm uncna e mo ocHoBanuto 2) == 1.442695;
LOGI10E (;orapudm uncna e nmo ocHoBauuto 10) == 4.342945E-1;
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LOG?2 (norapudm 2 o ocHoBanwmio €) == 6.931472E-1;
LOG10 (norapugm 10 no ocnoBanuio e) == 2.302585;
E (uucmo e) == 2.718282.

3.5 Crtpoka (str)

Wms tumna str. JlaHHOE 3TOTO THIA CONEPKHUT CTPOKY CHMBOJIOB IJIMHON 70 256
cumBoJioB ASCII, kaxapiii umeer pasmep 1 Oaiit. UNICODE 6a3oBoii peanuzanueii He
nojepxkuBaetcst. HauanbHoe 3HaYeHUE TIEPEMEHHOM: ' (IyCcTasi CTPOKa).

CrpouHas KOHCTAHTa 3allMCHIBAETCS MEX/1y JBOWHBIMM KaBblukamu. Eciu BHyTpH
CTPOKH HEOOXOAMMO BCTaBUTH JBOWHYIO WJIM OJWHAPHYIO KaBBIUKY, €€ CJIEIyeT Mpe/IBa-

PUTH CUMBOJIOM OOpaTHON APOOHON YepThI:

"CTpoKa ¢ CHMBOJIaMU ABOWHOM \" ¥ oMHAPHO# \* KaBbI4eK"
MIPU BBITIOJTHEHUH TIPOTPaMMBI OyIeT UMETh MPEICTaBICHUE:

CTpPOKa C CUMBOJIaMU JBOMHOM " U OJUHAPHOM = KaBbIYEK

CTpoka MOXET COJIep)KaTh yIPABIISIONIAE CUMBOJIBI, aHAJIOTHYHO CTPOKAM SI3bIKa
C: mepeBop cTpoku "\n', TaOyssmuio \t', CHMBOJI C IECATUYHBIM HIIA IIECTHAAATCPHIHBIM
komom: "\100', \Oxae' u 1.1. Kommunsitop Ci mpeoOpa3yeT 3T CHMBOJIBI BO BHyTPECHHEE
npexacrapieHue. J{Jis BKIIIOUEHUS B CTPOKY CUMBOJIa 00paTHOM IpoOHOM uepThl HEOOX01U-
MO YKa3bIBaTh €ro JBaXJbl (00 3TOM HaJ0 MOMHHUTH NpU HamucaHuu uMmeH QaitnoB B OC
Microsoft Windows). Eciin Heo0X01uMO BKITIOUUTE B CTPOKY CITEIICUMBOJ SI3bIKA, €T0 TaK-
e HEOOXO0IMMO TpeaBapsITh 00paTHOM ApoOHOM yepToi. C 0c000i OCTOPOKHOCTHIO Clie-
IyeT WCIOJIb30BaTh BHYTPU CTPOK cuMBOI ¢ KogoM "\0x00', MOCKOJIbKY OH pacro3HaeTcs
HCIOJIb3YEeMBIMU OMOIMOTECYHBIMU (PYHKITUSMU, KaK KOHEIl CTPOKH. B To ke Bpems, cTpo-
ku Ci He OrpaHUYMBAIOTCS TOJIBKO ATUM CUMBOJIOM. O0IIasi peKOMEHIaIus: CleAyeT TIa-
TeJbHO M30eraTh MOSIBJICHUS STOTO CUMBOJIA BHYTPU CTPOKH.

CTpoku MOXHO TIPUCBAaWBaTh W CpaBHHUBATh. lIpw CpaBHEHHMH IBYX CTPOK Ha
0OJIbIIIE WJIM MEHBIIIE COOTBETCTBYIOIIME OINEPAIMKM BO3BPAIIAIOT KOPPEKTHBIC 3HAYCHUSI.
CpaBHeHHE CTPOK MPOU3BOAMUTCS ClIEBAa HAMPABO, OOJbIIIE Ta CTPOKA, Y KOTOPO OoJibIe

KOoJ CMMBOJIa B TCKYH_ICI\/'I mo3nnuvu, Wik ta CTpOKa, KOTOopasa JIMHHCE, CCIIN CUMBOJIbI OJIU-



21

HakoBbI. To ecTh, cTpoka "abcd" MeHnbie, yem ctpoka "abef", a ctpoku "accd" u "abefa"
6onbiie. CUMBOJ B BEpXHEM PETUCTPE MEHBbIIIE, YEM TOT e CUMBOJI B HUKHEM PETUCTpE.
Crpoka xpanutcs B Oydepe, BbaenseMoM Inpu ee coszganuu. JnmnHa Oydepa
KOHCTaHTHBIX CTPOK paBHA JJIMHE COXPAHIEMOU CTPOKH TUTIOC OJUH OAaNT (B HEM XpaHUTCS
3aBEpIIAIOIINI CTPOKY HOJIB). J[i1st mepeMeHHbIX TuMa CTpoka Oydep BBIIAENIAETCS C pa3Me-
POM, YCTaHOBJICHHBIM JIJIs1 CTPOK IO YMOJIYAHHIO, TO €CTh 256 CUMBOJIOB TUTIOC OJIUH OaiT.
Crtpoku B Ci I1MHaMHUYECKHE, ITO O3HAYAET, YTO MPOIIECCOP U COOTBETCTBYIOIIHE
orepanuu 3a00TATCSI 0 KOPPEKTHOCTH COXPAHAEMBIX CTPOK NPU BBITOJHEHUH HaJ HUMHU
CJIOKHBIX ornepannid. HarmprumMep, Takux, Kak BCTaBKa OJHOW CTPOKH B CEPENMHY IPYTOM.
CtpouHble naHHBIE TPeoOpa3yloTCsl B APYrHe THUIbl JaHHBIX, HO TOJBKO B TOM
cilydae, €ClId CTPOKa COJEPKUT KOPPEKTHOE CUMBOJIBHOE NPEJICTaBICHHE JaHHBIX COOT-

BETCTBYO1IEro Tuna. Hanpumep:

"+24.516" — KOppeKTHOE MPEeICTABICHNE BEIIECTBEHHOIO YHCIIa;

"457¢" — HEKOPPEKTHOE npezncraBnenue umncna.

B nepBom ciydae npeoOpa3oBaHHE CTPOKHM B BEIIECTBEHHOE YHUCIO Ipou3oiiner 0e3
npobiieM, BO BTOpoM OyieT BbiaHa omuOka. [IppyeM MOMEHT ee MOSBICHHS Pa3IndeH —
€CITM KOMITWJISITOP OOHAPYKUT HEKOPPEKTHYIO CTPOYHYIO KOHCTAHTY TaM, TJI€ OXKHIaI0Ch
YHUCJICHHOE 3HAUYEHHUE, OH MPEeKpaTUT KOMOWIALuUIo ¢ omnOkoi. Ho ecnu crpounas mepe-
MEHHasi B MOMEHT IpeoOpa3oBaHus OyAeT coiepk aTb HEKOPPEKTHOE 3HAYeHHE, TO Mpo-
rpamma OyJieT pepBaHa y)Ke Ha 3Tare BHITOTHEHHSI.

B 6a3zoBoM KOMILIEKTE MPOU3BOIATCS MpeoOpa3oBaHus CTPOK B JaHHBIE TUIMA uint,
int u float. IIpeoOpa3oBanne U3 CTPOKU B JOTHUECKOE HE MOJICPKHUBACTCS, YTOOBI M30e-
KaTh BO3MOXHBIX o100k B Ci porpaMmme.

[Tpumepb! paBUIIBHBIX CTPOK:

"cTpoka cuMBOJIOB"
"cTpoka\ncuMBOJIOB"
"\Oxaa\0xab\0x20\0xdf\n"

"cTpoka c\trabymsuen"”
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3.6 baok (block)

Nwmsa tuna block. brnok — oco6siii Tun nanubix B Ci. OH UCHONB3yeTCs AJis TpyI-
MUPOBKY MHOTHMX OIEpalMi ¢ LIEJbI0 peaJu3alliy BETBICHHS U 3aMKIMBaHUs aJITOPUTMA
BBINIOJIHEHUSI IPOTPAMMBbI, a Takxke A co3nanus Qynkuuid. Jlro6oi 610k Ci mporpamMmsl
M3HAYaIbHO MMEET TEKCTOBOE IPEJICTABICHHE, MOCKOJIbKY B HEM 3aJaeTcsl MOocIieoBa-
TeIBHOCTh omnepanuii. HaganbHoe 3HaueHne nepeMeHHoi: {} (ImycTol OJIOK, «HET omepa-
AN ).

3anuceiBaeTcs OJIOK MEXIY (PUTypHBIMU CKOOKaMHU:

{ <nocinenoBaTEIbHOCTH BBI30BOB ONlE€palvi™> }

N3onupoBano oT omeparuii OJ0K MOSABIATHCA HE JODKEH, WHA4Y€ BO3HHUKHET
omurOKa Mpu KOMITWJISIIMU. bliouHass KOHCTaHTa yKa3bIBa€TCS B KAUECTBE IMapaMeTpa y TexX
orepainuii, KOTOpble OKUAAIOT JaHHOe Tumna block cooTBeTcTBYrOmMUM mapamerpoM. Ham-
6oree yacto Bctpevaercs omneparus if. [ToaTomy npumep npuMeHeHust 6JI0KOB MPUBOIUT-

Cia C €€ NCIIOJIb30BaHUCM:

iflogvar {a=b };

B npumepe, ecnu nepemennas logvar cogepxut TRUE, Oyner BbinosiHeH 010K ¢
OJIHOM omnepauuei npucsanBanus. Kak BUIHO 1O npuMepy, NOCIE ONEPALUNA TPUCBANUBA-
HUSI HET TOYKH C 3aISITOH, MOCKOJIbKY 3aKpbhIBaromias ckoOKka OJ0Ka 3aBepIiaeT KOMITUIIS-
uuto 0J0Ka, aBTOMATUYECKU OTPaHUYUBas MMapaMeTpbl y npucBoeHus. OgHaKo mocle 3a-
KpbIBarolel (purypHoit cKOOKH MPUCYTCTBYET TOYKA C 3allsITOM, OHAa OrpaHUYMBAET Iepe-
guciienne napamerpoB omepaiuu if. B s3pike C poBHO HA000pOT — Tepe 3aKphIBaOIIEH
¢durypHoil ckoOKo# y mocienHero onepaTopa HeoOXouMa TOUKa C 3arsiaToM, a mocjae— He
HY’KHa.

B texcroBom Buze block cymiecTByeT npu HanmMcaHUH IPOTPaMMBI U BO BpeMs €€
koMnuisinuu. Kommunsatop npeoOpasyer 00K BO BHYTpPEHHEE IMpEACTaBlI€HUE, KOTOPOE
notoM obpabarbiBaeTcs npoueccopoM Ci, MPOU3BOASAIINM BbI30BbI (yHKIMHM Ha C 115 BbI-

MOJTHEHMSI OTNEepalnii, BKIIOYEHHBIX B OJ0K. Bo BHyTpeHHEM mIpeacTaBIeHUH MPOTrpaMMe
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Ha Ci Osiok HemoctymneH. OHaKO 3TO HE 3ampelnaeT co3JaaBaTh MepeMeHHble Tuma block,
MPUCBAaUBATh UM 3HAYEHUS M BHI3BIBATh UX BBINIOJIHEHHUE. HopManbHOU SIBISETCS eIy o-

mias 3allmucChb:

block a;
a = { puts "BbIBOJ CTPOKH" };

exec a;

MOCTIeI0OBATEILHOCTD ACUCTBUI HEe TpeOyeT MOsICHEHUH.
[TycToii 060K HE CONIEpPKUT HUKAaKUX AercTBuil. Eciu Takylo nmepeMeHHylo yka-
3aTh MapaMeTpoM, Hampumep, ornepaiu if, To HU4ero He MPou3oiiieT. AHAJIOTUYHO, €CIIU

JUTSL €X€C yKa3aTh MyCTyI0 OJ0YHYI0 KOHCTaHTY, HUUETO HE U3MEHUTCS U HE BBITIOJIHUTCS:

exec {}; "HAYETO MOJIE3HOTO HE JIeJIaeT, TOJIBKO MPOIECCOPHOE BpEeMs 3pst TPATHUT

Omnepanust exec IpOCTO BHINOJIHAET yKa3aHHbIN €il mapameTpoM Onok. Ee Henocra-
TOYHO JUIsl CO3/1aHusl (PYHKIMH, MOCKOJIBKY € Hellb3sl MepeAaTh MapaMmerpbl U MOJYUYUTh
BO3BpaIllaeMoe 3HaueHHe. DT BO3MOXHOCTH MPEIOCTaBisieT onepanus call, onucanHas B
CIIPAaBOYHUKE IO OIEparusiM.

Pazymeercs, 6;10ku MoryT ObITh BiokeHHbIMU. [Ipumep Ci nporpammsl, neyataro-

el TabauIly yMHOKEHUS:

intab;
fora “from’ 1 'to” 9 "with step” 1
{
forb191

{
stdout (a * b) " "

}s

stdout "\n"
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[lepemenHsbie, 00BsBICHHBIE B O0BEMITIONIEM OJIOKE, TIOCTYIHBI BO BIIO)KCHHBIX B
Hero. [lepeMeHHbIe, OOBSIBICHHBIE BHYTPU OJIOKA, JIOCTYIHBI BHYTPH HETO, U BO BIIOXKCH-
HBIX, HO HEJOCTYIHBI B oObemmtonux. Oanako, ¢ mexkyweti eepcuu Ci 6ce nepemerHble
snympu Ci-npoecpammul OO0JIHCHbL UMeMb YHUKAIbHbIe UMEeHa — 3TO BPEMEHHOE OrpaHuye-
Hue peanu3anuu. [Ipu BBIOJHEHUH TPOTPAMMBI MEpEMEHHBIC OYIyT CO3/1aBaThCsl B TOT
MOMEHT, KOTJIa BBITIOJTHEHUE OJI0Ka JOMAET A0 MecTa, T1e OHU 00bsaBiIeHbl. Ho ynansroTcs
BCE NIEPEMEHHbIE B KOHIIE OJI0Ka, MOCJIE BRIMOIHEHHSI €r0 MOCIeHeNH ONepaltu.

Jlanabie Tuma 670K He MpeoOpasyroTcs B JIaHHBIE Ipyroro Tuma. B ciydae, ecnu
OBl OBLIIO peaTM30BaHO MpeoOpa3oBaHHE U3 CTPOKH B OJIOK, TO (PYHKIMS TaKOro mnpeood-
pa3oBaHusl BKJIIOYWIA Obl B ce0si BbI3OB KoMmmOwistopa. i BbIMONMHEHHUS OOpaTHOTO
npeoOpa3oBaHus U3 OJIOKA B CTPOKY, TPEOYETCs PeBEPCUBHBIN MPOIIECCOP, aHATOTUIHBIN
nu3accemoepy.

Becob Teker Ci mporpammsbl, SIBJISIETCS,, HA CAaMOM JIelie, TJIaBHBIM OJIOKOM, BHYTPH
KOTOPOTO HaXOAMTCS KOJ MporpaMMbl. OTIMYKME OT BIIO)KEHHBIX B HETO OJIOKOB TOJILKO B
TOM, 9TO €My He TpeOYroTCs (PUrypHble CKOOKM W BBI30B OICPAIMH BBITIOJHEHUS, OH

MIPOM3BOIUTCS UCTIONHSOMIEH cuctemoit Ci.

exec { “evinonnsaemces Ci-cucmemou

"KOJI ITPOrpaMMBbl, KOTOPYIO = MHUILIET
" mporpammuct Ha Ci

puts “Hello world”;

HaxknonHbIM HIpI/I(l)TOM 0003HAYCH «TJIaBHBIN 6J'IOK)), KOTOpBIﬁ BBIIIOJIHACTCA aBTO-
MAaTH4YCCKH.

CpaBHeHus1 OJIOKOB HE TOIICPKUBAIOTCSL.

3.7 IpeobpasoBaHne TUNOB

Kaxk IMpaBHJIO, OIICpali OKUAAIOT B KAYCCTBC MMapaMCTPOB AAHHLIC OIMMPCACIICHHO-
ro tumna. Ho MoXHO MCOJIb30BaTh JAHHOE APYyroro Tviia, v, €CJIiu KOMIIMJIATOPY U3BCCTCH

Croco0 mpsiMOTO TpeoOpa3oBaHuUs TAKUX JAHHBIX, TO OH CO3/IACT CKPblMblil BHI30B OlNEpa-
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R05041 HpeO6p330BaHI/I$[ THUIIOB. HaHpI/IMep, CCJIM 3aIIMCaHO:

inta;a=123;

stdout a;

TO B CTaHJAPTHBIM BBIXOJHOM MOTOK OyJeT BbIBeAeHO uucio 123. XoTs, HA caMOM Jere,
omnepanus stdout mpUHMMaET CBOMMH TMapaMeTpaMu TOJbKO CTpoku. [IpeoOpasoBanue
MIPOM30MACT CKPHITHO U aBTOMaTHYeCKU. Ecim Obl Takue mpeoOpa3oBaHUs HE TOIICPIKH-

BaJIUCh, TO MPUILIIOCH OBI 3aImMcaTh YTO-TO BpOAC:

inta;a=123;

stdout (inttostr a);

Hp606p330BaHI/Ie BBIITOJIHACTCA BCCrjga, Koraa 0KMJIACMBbIA THII ImapamMeTpa oIrcpa-
QUKU HC COBIIAJI C TUIIOM YKA3aHHOI'O OII€paHdd, HE3aBUCHUMO OT ITOCJIICIHECTO, KPOME CIIy-
qasd, Koraa B KA4CCTBC MmapaMeTpa AOITYCTHMA TOJILKO MEPEMECHHAA UJIW JOITYCTUM MACCHUB.
To CCTh, HpeO6pa30BaHI/Ie BBIIIOJIHACTCA, CCJINM OIICPAHJAOM YyKa3aHa IICPCMCHHAA, JII00ast
KOHCTaHTa, 3JICMCHT MaCCuBa HWJIHN BBI3OB ,Z[pyFOﬁ OoIcpanunu. Cxema MIPpUMECPHO CJICAYIO-

rasd — NpcAIIoJaI0XKnuM, UMECM BBIZOB OIICPAIllMKU BU/IA:

opltl pltl p2t2 (op2t2)

rae opltl oxupaer napamerpamu ganHbie Tumna tl. [lepemennsie pltl u p2t2 pasHbix TH-
0B, a op2t2 Bo3BpalaeT 3HaueHue tuna t2. Ho nmpu 3TOM, €cinu KOMIUISATOPY U3BECTEH
crioco0 mpeobpaszoBanus Tuma t2 B t1, Toraa BEIMOJIHEHHE OYET MPOUCXOIUTH IO CIIETYIO-

IIEU CXEME:

CHayaJia BbI30B OIIEpaLuu Op2t2;

BO3BpAlllCHHOE €l 3HaY€HHUE NPUCBANBACTCS HEBUIUMON BPEMEHHON ITepeMeHHON tmp1t2;
3Ha4YeHHE TMEepeMEHHON p2t2 mpeoOpa3yeTcsl W 3alHChIBACTCS B HEBHIMMYIO BPEMEHHYIO
IIEPEMEHHYIO tmp2t];

3HaueHue nepeMeHHon tmp1t2 mpeoOpa3yeTcs U 3aMUChIBACTCSl B HEBUIMMYIO BPEMEHHYIO
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nepeMeHHyo tmp3tl;

BbI3bIBaeTcs onepauus opltl pltl tmp2tl tmp3tl.

BrIrnsauT cioKHBIM, HO NIPU UCTIOJIB30BaHUU BCE OKa3bIBAETCS MPOCTO. B npyrux
A3bIKaxX NMPOrPaMMUPOBAHMS, I/I€ €CTh Pa3HbIC TUIILI JAHHBIX U HE MOAJEPKUBACTCS CKPbI-
TO€ npeoOpa3zoBaHue, MPUILIOCH OBl JJI ATOTO BbI3bIBATh CIIELMAJIbHBIE ONEpaluu, a IPU
HE0OXO0IMMOCTH U3MEHEHHUS THUIIAa IEPEMEHHON nepekpanBaTh Bech UCX0aHbIN TekeT. B Ci
BCE yKaszaHHbIE MPeoOpa3oBaHUs MPOUCXOIAT HE3aMETHO JUISl MPUKIIAIHOTO MPOrpaMMHU-
CTa U MOYTU HE TPeOYIOT €ero BHUMaHU (3a MUCKJIIOYEHHUEM psia CIydyaes, Jajiee OMHUCaH-
HBIX B 9TOM JOKyMeHTe). EquHCTBEeHHOE, 0 4eM HaJ0 3HaTh U MOMHHUTH MPUKIATHOMY
IPOrpaMMHUCTY — 3TO O BO3MOXHOCTH IpPeoOpa3oBaHMs OJHUX TUIIOB JAAHHBIX B JPYTHE.
To ecTb, 0 BO3MOXKXHOCTH YKa3bIBaTh BMECTO JAHHBIX OJHOI'O THIIA JAHHBIE APYTOro, U, B
HEOOJIBIIIOM YHKCJIE CIy4yaeB, 3HaTh, Kak 3TH JaHHbIE Mpeoldpasyrorcs. [[is 6a30BbIX TUIIOB

JAaHHBIX 34€Chb HNPUBOAUTCA CBOAHAA Ta6HI/IHa, IIOKa3bIBaromasa BO3MOXHOCTb TaKHUX

npeoOpa3oBaHUil:
tun u3 bool int wuint  float  str block
THII B
bool + + + - -
int + + + + -
uint + + -
float + + + -
str + o+ + + -
block - - - - -

+ npeoOpa3oBaHue ONpPeEIENCHO;
- mpeoOpa3oBaHKe HE ONPEAEIICHO;

yCTO TaM, rje npeoOpa3zoBaHue He TpedyeTcs.

[TockonbKy Takue nmpeoOpa3zoBaHus MPH OTIAAKE PEAbHBIX MPOrpaMM TpeOyIOTCs
JI0OCTaTOYHO YacTO, MX aBTOMATHU3AIlMs JIeJaeT MporpaMMHUpoBaHue 0osiee IPOCThIM U ObI-
ctpeiM. Hanpumep, uroObl BeIBeCcTH B stdout 3HaYeHMS pa3lNUYHBIX THUIIOB MEPEMEHHBIX

BIICPCMCIKKY C TCKCTOM, 1OCTATOYHO HAIIMCATb:
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floata 12.31;
intb 101;
bool ¢ TRUE;

stdout "3nHauenue a=" a ", 3HaucHue b="b ", 3Hauenue c=" ¢ "\n";

B pe3yJbTare Oy/1eT BBIBEJICHO:

3naueHue a=1.231000E1, 3uauenue b=101, 3nauenue c=TRUE

Taxoxe npeoOpa3oBaHus MO3BOJISIIOT CMEIINBATE B apU(PMETUUECKUX BBIPAKEHUSIX
JaHHbIE PA3JIMYHBIX COBMECTUMBIX THUIIOB, C TapaHTHUEH, YTO BhIpaKeHUE OyaeT BhIYHCIIE-
HO KOppeKTHO. Heo0X01MMO TOJIBKO 3HAaTh, KaK MPHU NPEeoOpa30BaHUSIX MOTYT U3MEHATHCS
qucia, 4ToObl HE MPOMCXOJWIIA MOTepsl 3HAUEHUs NpU BhlYMciaeHUH. Ecnu Ttakas moreps
BO3MO’KHA, TO IPSAMBIX KOMOMHALIMI YUCIOBBIX JAaHHBIX Pa3IMYHBIX THIIOB B OJTHOM BBIpa-
KEHUH clefyeT u3lerarb, TM0O CIENUTh 3a MOPSAKOM BblYMCIEHUH. OCOOEHHO 3TO BaX-
HO, KOI'JIa B OJJTHOM BBIPQXKEHUU COYETAIOTCS 3HAKOBbIE M 0€33HAKOBBIE YMCIa, TUOO Belle-
CTBEHHBIC M 0€33HAKOBBIE, TOCKOJIbKY OTPHIIATEILHOE YHCIIO0, PU TPeoOpa3oBaHUM B O€3-
3HAKOBOE, CTAHOBUTCA paBHO (.

WNHoraa, ocoO0eHHO Npu BBI30BE KaKUX-IH00 omepaiuii, Tpedyercst YToObl 1aHHOE
ObUIO TPeoOpPa30BaHO B HEKOTOPBIN ompeaeseHHbIN THIl. [ oneparuii, BO3BpaIaonmx
3HAYEHUs, 3TO MOXHO JeNaTh, yKa3blBas THUI pe3yJbTaTa cpa3y IOCIE OTKpPbIBAIOIIEH

ckoOku. Hanpumep:

int 1 200;
puts (float 1+ 1);

OyJeT BBIIOJHEHO HEOOBIYHBIM 00pa3oM: cHayaja mpousoiner cymmuponanue 200 u 1,
4To Aact menoe yuciao 201, morom oHO OyneT nmpeoOpa30BaHO B BELIECTBEHHOE YUCIIO, U
OHO, B CBOIO OYepelib, OyZeT mpeoOpa3oBaHO B CTPOKY, KOTOpas OyAeT HameyaTraHa, B pe-
3yapTare Mbl yBuauM, BMecto 201, uncio 2.01E2. /Ins gero 310 HyKHO?

I[eJ'IO B TOM, 4YTO B pPAAC CIIYyYaCB KOMIIUJIATOP HC 3HACT, KAKOI'0 THUIIA JaAHHOC OH
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JOJDKEH MCIO0JIb30BaTh. Yalle Bcero 3To BOZHUKAET B CUTyallUAX, KOTa Hal0 BEPHYTh pe-
3yNbTaT apu(PMETUYECKOTO BBIPAKEHUS B KadyecTBE MapaMerpa (YHKIMHA TPU MOMOIIU

onepauuu par@. Hampumep, eciiu 3anucars:

par@ 0 (12 + 20);

TO KOMIIMUJISITOP BBIIACT COOOILIEHHE 00 OIIMOKE, MOCKOJIbKY OH HE MOJKET OINpeleiIHTh
TUI pe3yJibTaTa CIOXKEHUS — YHCIIa, yKa3aHHBbIE MapamMeTpamMH CIOXKEHHS, MOTYT ObITh
OJIHOTO U3 TPEX TUIIOB — BEILECTBEHHBIE, ILIeJible WM Oe33HAaKOBBIE Lienble. Pe3ynbpTaT
CJIO’KE€HHsI OT 3TOr'0 HE 3aBUCUT, a TUII IIaPAMETPOB OINPELEIACTCA 60 6PeMs 6bINOIHEHUS.

KOMHHHHTOpy MOXXHO IIOMOYb, €CJIM HAIIUCATh.

par@ O (int 12 + 20)

B 9TOM CITydae CyMMHPOBaHHE BEPHET IIeJI0€ YuCiIO0. To ecTh, yKazanue muna 0711 6036pa-
Waemoeo 3HaveHus: onepayuell Modxicen nompebosamvpcs 8 mex Ciyuasax, K020a Kakou-iu-
00 napamemp onepayuu Modxicem NPUHUMAMb 3HAYeHue 1100020 Mmunda, u Hem 0py2o2o
cnocoba e2o onpedenums. Kak npaBuio, 3To He TpeOyeTcs (M He CcleayeT) AenaTh npu Ha-
nucaanu Ci-TiporpaMMbl JI0 T€X TOp, MOKa KOMITWJIATOP HE BBIAACT COOOIICHHE O TOM,
YTO OH HE MOXET OMPENETUTh TUIl BO3BPAIIAEMOI0 3HAUEHUS, U HE TIOKAXKET TJIe UMEHHO
HAJI0 eT0 yKa3aTh.

B kadectBe moOodHOro 3(eKTa MOKHO HCIIOJIB30BaTh TaKoe NpeoOpa3oBaHHE
Ut OTOpachIBaHMS C OKPYTJICHHEM APOOHON YacTh BEMIECTBEHHBIX YMCEN MPH UX MPe0d-

Pa30BaHUM B CTPOKY, HAIIPUMED:

float f 1234.5678;
puts (int £+ 1);

gareyartaet: 1235

HO HCO6XOI[I/IMO IIOMHUTDH, 4YTO BCIHICCTBCHHOC YHCJIO MOXKET OBITh 0OJBIIIE MaKCHMAJILHO

AOIIYCTUMOTI'O CJIOT0, TOrAa 3TO IIPHUBCACT K IIOTCPC 3HAYCHUA.
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[Ipu ocBoenun nporpammupoBanusi Ha Ci epBoe BpeMs OTpedyeTcs CIeIUTh 3a
TE€M, KOPPEKTHO JIM CMEIIMUBAIOTCS B OJIHOM BBIPAKEHUU Pa3IUdHble TUIBL. Pe3ynbratr mo-
KET OTJIMYAThCSA OT 0KHIAEMOr0, €Clid MpH NpeoOpa3oBaHUU MPOUCXOIUT MOTEPs 3HAYe-
HUS — HAIIpUMeEp, €CJIU B IIeNoYKe nMpeoOpa3oBaHui yncell OMMO0YHO yKa3aHa JIOTUYecKas
MEepEeMeHHasi, TO TMOCJIe €€ WCIIOJIb30BaHMs 4Yucia OyayT MpUHUMATh 3HA4YE€HUS TOJIBKO 0
unu 1. MoryT Tak)ke BO3HUKHYTH MPOOJIEMBI MPU CMEIIMBAHUM B OJTHOM BBIPQKEHUH 3HA-
KOBBIX M 0€33HAKOBBIX LIEJbIX yucesl. HeoxkumaaHHbIN pe3ynbTaT BBIYMCICHUM MpaKTHYe-
CKU TapaHTUPOBAaH, €CIIA MPOU3BOUTCS MPEeoOpa30BaHKUE BEIIECTBEHHOTO YMCIa B IIEJI0E,
U TIPU 3TOM BEILIECTBEHHOE YUCIIO UMEET 3HaYeHHEe, OJIN3K0e K MAKCUMAJIbHO JOIYyCTUMO-
My 1enomy. KoHkpeTHas «omacHash» BeIMYMHA YKCIia 3aBUCUT OT TOTO, 3HAKOBOE HJIN 0e3-
3HAKOBOE 11€J10€ YHUCIIO0 JOJDKHO OBITh moiy4deHo. OCcTaHOBUMCS Ha 3TOM HOJpoOHEe.

Hanpumep, ecniu umeercss Ci-KOMIOWISATOP, CO3JAHHBIA IPHU MOMOILIY KOMIWIISITO-
pa Microsoft u3 kommuiekta Visual Studio 2005, u ansa Hero B Ci-nmporpaMme Hamucath:
int1214748360;

puts 1;

TO OyJeT KOPpPEKTHO HamedaTtaHo 4ucyio 214748360, HO eciau MOMBITAThCSA BBHITIOJHUTH
KO/

loop {puts i} 11214748360;

TO OyneT HareuyaTaHo uncyio 214748352,

DTO IPOUCXOAUT M3-3a TOrO, YTO B KAYECTBE HAUAIBLHOI'O 3HAYEHUS ISl LIMKJIA
loop MOkeT ObITh YKa3aHO 3HaYEHHUE JI00O0ro TUIA, a KOrJa KOMIMIISATOP HE 3HAET, KaKOh
MMEHHO THUIl €My OXHUJaTh, TO MPU MOJYyUYEHUU CTPOKHU C Iudpamu, OH MpeolOpa3yer ee
CHAYyajia B BellleCTBEHHOE YHCJI0. 3aTeM, BHYTpU (PYHKIUHU loop, 3T0 uncio mpeodpasy-
eTcsl B JaHHOE TOTO K€ THIa, YTO U MepeMeHHas UKJa 1, TO €CTh, B Liesoe. B npumepe Be-
JUYMHA BELIECTBEHHOTO YHMCJIa OYE€Hb OJM3Ka K MaKCUMaJIbHOMY 3HAKOBOMY LEIOMY, U
npu mpeodpazoBaHUM (KOTOpoe aBToMaTtuyecku coznaer C-xommuisitop Microsoft) Bo3-
HUKAET MOTEeps 3HAYEHHUS B MIIAMIIIUX paspsaax. s Ipyrux KOMOUISTOPOB 3TO MOXKET
OBITh HE TaK, ¥ MPeoOpPa30BaHUS MOTYT BBIMOIHITHCS IPABUIIBHO.

[ToaToMy HauMHaKOIEMy TPOTPAMMHUCTY CIEIyeT ObITh BHUMATEIHHBIM, €CIH B
OJTHOM BBIPKCHHHM CMEIIUBAIOTCS JIaHHbIC pa3HbIX TUMOB. Ho nr000¥ HaymHAIOMMKA H0-

BOJIBHO 6I>ICTpO HpI/IO6peTeT HeO6XOZ[HMLIﬁ OIIBIT M ITIOHMMAaHHUC MCXaHHU3Ma npe06pa30Ba-
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Huii. Torga o cMoxet Gosee cBOOOJHO paboTaTh C pa3IMYHBIMU THIIAMU JJAaHHBIX. Y HETo
He OyZeT HeoOXOJUMOCTH B PYTHHHBIX BBI30BaX OINEpaLUil Ui SBHOTO MPeoOpa3oBaHMS
JAHHBIX PA3UYHBIX THIIOB, YTO MPHUXOJUTCS NIENaTh B APYTHX S3bIKAX aHAIOTHMYHOTO Ha-
3nauenus. [Iponeccop s3pika Ci caenaer 3To 3a Hero. B kpaiiHeM ciydae, MOXKHO HCITOJb-
30BaTh BPEMEHHBIE NIEPEMEHHBIE JUIsl IPUCBOCHUS UM MPOMEKYTOUYHBIX 3HAYEHUH, TOT/Ia
KOMIOIIATOP OyAeT BBIHYX/IEH MPaBUIHLHO MPON3BOAUTE IPEOOpa30OBaHHE.
[TpeoOpa3oBaHue THIIOB HE MPOU3BOAUTCS B CIIydae, €ClId onepanus TpedyeT ma-
pamMeTpoM 00s13aTeNIbHO NEepeMeHHy0. B TakoMm ciyuyae mpeoOpa3zoBaHue Haslo ObLIO ObI
MIPOU3BOIUTH MOCJIe BHITIOTHEHHUS ONEPANNH, YTO 3HAYUTEIHHO YCIOKHUIO OB KOMITHIISI-
Top. PeanbHo Takux cuTyanuii He MHOTO, Ha0OJIee YacThIl CiTydail — MOMBITKA UCTIONb30-

BaHUs 0€33HAKOBBIX LIEJBIX B KauecTBe mapamerpa BASIC-nogo6Horo mukia for:

uint 1;

fori0 101 {};

HEJIOMYyCTUMO, MOCKOJIBbKY fOr 0’kuaeT nepBhIM MapaMeTpOM MEPEMEHHYIO THUIIA 3HAKOBOE
nenoe (3Ta nepeMeHHasi U3MEHSAETCS BO BPEMS BBINOJHEHUS LUKIIA, 1 MOXET IMPUHUMATh
OTpULATENIbHbIE 3HaUEHUs). B Takux ciydasx ykazaHue NepeMEHHON IPYroro TUMa BbI3bI-
BaeT OIMHUOKY BO BpeMsl KOMIWJISILIMM, JJaXKe €CIIM ONpeIesIeHbl IpeoOpa3oBaHus 1jsi 000uX
tunoB. Eciau TpeOyeTcst ncnoip30BaTh B KAUE€CTBE MapaMeTpa LUKIA MEPEMEHHYIO OTJINY-
HOTO THMa OT int, PEKOMEHIYETCSl MPUMEHHUTH UK l0op, KOTOPBIA TOpa3io MOIIHEE H
yaoOHee. B 1pyTux si3pIkax aHayiora ero Her.

[IpeoOpazoBaHue BBIMOIHSAETCS CKPHITHO U aBTOMAaTHYECKH HE TOJBKO B Ciydae,
KOI'/Ia IapaMeTpoM yKa3aHa IepeMeHHas pyroro tuna. OHO Takke MPOU3BOAMTCS, KOTa
napaMeTpoM YKa3bIBaeTCsl olepalusi, BO3Bpalllalollias 3HA4YeHHE, WM JIMTepalibHas

KoHcTaHTa. Hanmpumep:

puts PI" " (PI/ 2);

BBITMOJTHUTCSL CIEAYIOUMM 00pa3oM (KypCcMBOM 0003HAUYEHBI CKPBITbIE aBTOMATUYECKHE
NeCTBUSA)):

BpeMeHHasl BellleCTBeHHasl nepeMenHas tmpl = P1/ 2;
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BpeMEHHas CTpOYHas epeMeHHas tmp2 = geujecmeenHoe-6-cmpoky Pl;
BpEMEHHAs CTPOYHAsI IEPMEHHAs Imp3 = gewecmeeHnoe-6-cmpoKy tmpl;

BBI3OB puts tmp2, " ", tmp3;

B pe3yJibTare B stdout OyeT BhIBEACHO:

3.141593 1.570796

Ho ecTth oamH citydaii, Korja aBTOMaTHYECKOE MpeoOpa3oBaHUe HE MOXKET OBITh
BBITIOJIHEHO, Ja)Ke €CIIM OIepalus J0MyCKaeT MapaMeTpoM He TOJIbKO NMEPEMEHHYI0. JTOT
ciiydaii Oy/eT omucaH Jlajee B ONMMCAHUU OTepalluii C HEM3BECTHBIMH TUIIAMH ITapaMETPOB.

Tunsr garapix B Ci )KECTKO HE OTpaHUYCHBI MIEPEYNCIICHHBIMU BhIme. [Ipu anan-
TallUM S3bIKa K KOHKPETHOM MPOrpaMMHOM CHCTEME OHU MOTYT OBITh PACIIMPEHBI TUIIAMH,
cnenuUIHBIMU ISl 3TON cucTeMbl. Hampumep, ecinu cucremMa UMeEeT ammnapaTHbIe Cpeji-
CTBa, TpeOyromue Habop JAHHBIX IS yIpaBieHus, TO B coctaB Ci CUCTEMBI MOXKET OBITh
BKJIFOUEH THUII JJAHHBIX, COJEPIKAIIUX COOTBETCTBYIOIINE 3HaUeHUs. [Ipy 3TOM MOXET OBITh
ofpejieNieHo MpeoOpa3oBaHUE ITOTO TUIMA MEXAY JIOOBIMU JPYTUMH UMEIOIIUMUCS, YTO
MO3BOJIUT UCIIOJIB30BAaTh COOTBETCTBYIOIINE JAHHBIE B BHIPAXKEHUAX COBMECTHO C JaHHBI-
Mu apyroro tumna. Ha i11000# HOBBIM THI aBTOMAaTUYECKH PACIPOCTPAHUTCS KOHTPOJIb J0-
MyCTUMOCTH €r0 MCIOJIb30BaHUs. Te omepanuu, B ONMCAHUU KOTOPBIX CKAa3aHO, YTO OHU
MOTYT paboTaTh ¢ JaHHBIMU JIOOBIX THIIOB, OyIyT €r0 aBTOMAaTUYECKU TOJICPKUBATD, U
KOMITUWJISITOP OyJIeT IPOU3BOIUTE MPeoOpa3oBaHus, €clii OHU ornpezeneHbl. Mimum nHaobopot
— MO>HO OTPAaHUYHTh MCIOJIb30BaHUE CIECIU(PUUHOTO TUIA TOJBKO HaOOpoMm crerupuy-

HBIX JJISI HETO ONEPALUK.

Onepauun C HEN3BECTHbIMU THUNMNaMMU MNMapPpaMeTpPoB U HEN3-

Be€CTHbLIM THUIIOM BO3BpaTa

Y MHOTHX Omepanuii THUIBI MapaMeTPOB M3HAYAIBHO HE 3a(UKCHpOBaHBL. Takwe
Olepaluy HAa3bIBAIOTCA KOHMEKCMHO-3a6ucumbimu. KOHTEKCTHO-3aBUCUMAs OIlepalus
MPUHUMAET ONEpPaH/Ibl JJI0O0T0 TUIIA, HO C PAOM orpaHuyeHuid. EcTb Bcero aBa OCHOBHBIX
BUJIA TAKKMX OINEpaLMii: y OJHOI0 BU/A TUI KaKOIr0-JIM0O NEpeJaHHOro MapaMerpa onpese-

JISCT OCTAJBHBIC THUIIBI ITApaMCTPOB, Y APYroro BHAa THUIIbI IMMapaME€TPOB MOTYT OBITH pas-
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JUYHBIMU U HE3aBUCHUMBI JIPYT OT Jpyra. ITO OKa3bIBACT CYIIECTBEHHOE BIUSHUE HA aBTO-
MaTH4ecKoe nMpeoOpa3oBaHUE TUIIOB.

Jlis onepanuii, y KOTOPBIX TUI (PMKCUPOBAHHOIO (YaCTO CaMoOro MepBOro) mapa-
MeTpa ONPECIISICT TUIIbI OCTAIBHBIX IMTAPAMETPOB, BBIOIHIIOTCS aBTOMAaTHYSCKUE TIPE00-
pa3oBaHUs TUIIOB MapamMeTpoB. PazymeeTcsi, KpoMe TOro mapameTpa, THII KOTOPOTO OIpe-
JenseT octanbHble. Ha caMoil onepanuu JeKUT OTBETCTBEHHOCTD 32 MOJICPKKY pa3iud-
HBIX THIIOB 3TOTO IapameTpa, WIM OCTAaHOB MPOTPaAMMbI, €CIU TOJYUYCHHBIH THII € He
MOJJIEP)KUBAETCS. B MPOTHBHOM Cilydae MONBITKA BBITIOJIHEHUS OTIepalliy HaJl HEMOep-
KUBAEMBbIM THIIOM TIPUBEIET K aBAPHHHOMY 3aBEPIICHUIO BCEH CUCTEMBI. TOXXe camoe
CIPABEIJIUBO JIJIs OTICPAllMid, THUIIBI TAPAMETPOB KOTOPBIX MOTYT OBITh Pa3IuYHBIMU. AB-
TOMaTHYECKHE MPeoOpa3oBaHUs HAJ TAaKUMH THIIAMH HE BBITIOJIHSIOTCS, JAHHBIC Iepesa-
IOTCS OTIepaIlii Kak ecTh. KOMIUIATOp HE MOXKET ONMPECIIUTh TPeOyeMbIi THIT U BBIJATh
cooO1ieHre 00 omuoKe, eciii Ipeodpa3oBaHKe HEBO3MOXKHO. Takoe COOOIIeHUE BhIAeTCs
yKe BO BpeMs BbIToNHEHUs: Ci-porpaMMBbl, YTO HAKJIAJLIBAET OIPEACICHHYI0 OTBET-
CTBEHHOCThH Ha e¢ cosnatens. OTHaKO MO IepKKa Pa3TUIHBIX THIIOB TAHHBIX BHYTPH OITe-
paruii si3p1ka Ci He BXOJUT B PaMKH HACTOSIIIETO OMUCAHUSI.

BaxxHo oTMeTHTh, YTO y MHOTUX omepanuil TUn (UKCUPOBAHHOTO TapaMerpa
OTIpeIeNIIeT HE TOJIBKO THITH OKUIACMBIX OCTAIBHBIX MapaMeTPOB, HO W TUI BO3BpaIlac-
MOTO oreparueii pesyiabrata. Hanmpumep, y Bcex apuMeTHYSCKUX ONepaIiuii THIT IIEPBOTO
napameTpa He OMpeJIeNieH, a TUI BTOPOTrO M THUI BO3BpaTa TaKUE XKe, KaK TUII TIEPBOTO Ta-
pameTpa. KoMmmuisiTop y3HaeT U3 TEKCTa MPOrpaMMbl, KaKOro TUIIA JTAHHOE YKa3aHO Iep-
BBIM TIapaMETPOM, M OXKHIAET TAKOE JK€ JJAHHOE B KAUYECTBE BTOPOIo. A Takxke GpopMupyer

ABTOMAaTHYCCKOC Hpeo6pa3OBaHHe, €CJIM OHO Tpe6yeTc;1. 9T0 O3HA4acT, YTO BBIPAKCHUC!

float a; int b;

puts (a * b);

OyJeT KOPPEKTHO BBIMOJHEHO, MOCKOJbKY OYyIyT NMpPOM3BEIECHbI aBTOMAaTHYECKUE MpPeod-

pa3oBaHMA:

puts (sewecmeennoe-6-cmpoky (a * (yenoe-6-eewyecmeennoe b));
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N3-3a TOro, 4TO NMEPBHIN MapaMeTp ONepaluu ONpeaeIsseT TUIl BTOPOro napaMer-
pa, B sa3bike Ci He BBINOJIHSAETCS apu(METHUIECKOE MPABUIIO “OT MEPEMEHBI MECT ciarae-
MBIX CymMMa HE M3MEHSETCS” — BO BCSIKOM CIlydyae, U3MEHSAETCA mun pe3yivmama CyM-

MHUPOBAHUAA:

float a 12.6;
intb1;
floatstyle 1 FALSE;
puts (a + b); "Hameuartaet BelecTBEHHOE YKcio 13.6

puts (b + a); “"Hameuartaet menoe yucio 13

OI[HaKO BO3MOJXHA CUTyalMsd, KOTJa KOMIIMJIATOP HC MOXKCT OIPCACINTL THUII U
mapamMe€Tpa, W 3HAYCHHUA, BO3BpaIIacMOI0 BBI3BIBAEMOM onepauneﬁ. 210 CJIy4JacTCsa B

apuMETHUECKNX BBIPAKEHUSAX C HCIIOIb30BaHUEM NapaMmeTpoB GyHKuid. Hanpumep:

puts ((par# 0) * 2); 'OyaeT BbIIaHO COOOIICHHE 00 OIMMOKE — HEBO3MOXKHO OMNPEACIIUTH

TUATT

Omnepanus par# Bo3BpalllaeT JaHHOE HE ONpeIeIeHHOTO 3apaHee Tuna. A THII Iep-
BOI0 IapaMerpa ONepaluy yMHOXEHMs Takxke He ompezaeneH. Jlyis paspernieHus 3TON
npo6iemMsl B Ci IpeayCMOTPEHO SIBHOE YKa3aHUE THUIIAa BO3BPAIaeMOro onepanuei 3Haue-

HUA:

puts((int par# 0) * 2);

B Takom cirydae omeparusi par# BepHET IEJIOUYHCICHHOE 3HaYCHHE TIEPBOTO IMapa-
MeTpa, KOTOPhIi ObUT Mepenan B omeparuio call, a koMmuisaTop mepegact ero omnepanuu
YMHOXEHHS ¥ MTPeoOpa3yeT KOHCTAHTY 2 B IEJI0€ YMCIIO IS Tiepeadd BTOPBIM MapaMeT-
poM. SIBHOE yka3aHHe KOPPEKTHO CpadaThIBACT TOIBKO B CIydasX, KOT/1a KOMIWIATOD BbI-
naet cooduieHre 00 omMOKe ¢ MPEeAIoKEHUEM €ro HCI0JIb30BaTh. B OCTambHBIX ciyyasx
TUT ONPEJEINISIETCS aBTOMAaTHUECKH, a IBHOE yKa3aHHE MOXKET JIaTh HE TOT Pe3yJbTaT, KO-

TOPBIN HY>KEH, U €T0 CcIeAyeT u30erarb.
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Ecnu xe B kadecTBe mapaMeTpa yKa3bIBA€TCs MOCIIEI0BATEILHOCTh CUMBOJIOB, U
KOMIIWISITOP HE HAaXOJUT MOAXOASAIIEH NEPEMEHHON WM JIUTEPAIbHON KOHCTAHTHI, TO OH
ompenensieT TUIl CIAEAYIONIUM 00pa3oM — €Clii MEpPBbI CHMBOJI KOHCTAHTHI LU(pa Win
3HaK MHHYC, TO MPOU3BOJIUTCS MOMBITKA MPe0oOpa3oBaTh MOCIEAOBATEIPHOCTH CHMBOJIOB B
BelecTBeHHOe yncio. [Ipu Heycnexe BwimaeTcs ommbOka mpeoOpasoBanus. Eciu ke 310
JIPYTrol CUMBOJI, TO TMOCIEIOBATEILHOCTh CUMBOJIOB CUMTACTCS CTPOYHOM KOHCTAHTOM.

Hampuwmep:
puts(100 * 2);
Hareyaraer

2.000000E2

MoCcKoJIbKY KoHcTaHTa 100 Oyaer pacrmo3HaHa, Kak BEIECTBEHHOE YUCIIO. DTO OMPEICIIUT

THII APYTOTO MTapaMeTpa U BO3BPAIIAEMOr0 Pe3yibTaTta. A IpH KOMITHIISIIUN KOJa
puts(al00 * 2);

ecmu nepemenHas al00 He oObsBIeHa paHee, OyJeT BBIIAHO COOOIIEHHE 00 OIIMOKe

«HCHU3BCCTHAA IICPCMCHHA).

4 Onepauuu (cnpaBoOYHMK)

Jlasiee mpUBOAMTCS STOT CHHUCOK OMNepaluid ¢ pacir@pPOBKOI BBITTOJIHAEMbBIX KaXK-
JI0M omepaiueil JeHCTBUI, CMBICIIAa €€ TapaMeTPOB U BO3BpaliaeMoro 3HaueHusi. Cnuckom
MOXHO TI0JIb30BaThCsl, KaK CIIPAaBOYHBIM PYKOBOACTBOM MpHU HamucaHuu nporpamm Ha Ci.
Jljist GONBIIMHCTBA OTepalfil MpuBeIeHbl MPUMEPhl UCTIONb30BaHus. [ Bcex omepanuii
yKa3zaH JonmycTuMbli (popmat mwim GopmaTsl ux BbI3oBa. [Ipu 3TOM HcCmoNb3yeTcs Cleayro-
mast hopma 3armcu:
€CJIM OTepalysl 3arnucana BHYTPH KPYTIIbIX CKOOOK, TO 3TO 03HAYAET, YTO OHA BO3BpAILlaeT
3HAYEHUE U €€ MOXKHO UCIIOJIb30BaTh NapaMETPOM JIPYTOM ONepanuu;

€CJIK oIrcpanuna 3aBCpUICHA TOUYKOM C SaHHTOﬁ, 9TO 03HA4YacT, YTO OHA HC BO3BpAlIACT 3HA-
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YECHMUE;

IUIS OTepalii, BO3BpallaeMoe 3HaYeHHE KOTOPhIX MOKHO UTHOPUPOBATH, IIPUBEIEHBI 00€
(dhopmbI 3anucy;

€CJIM OIepalysl MOKET 3alUChIBAThCA B MHPUKCHONW (opMe, TO MPUBEAEHBI NHPUKCHBIN U
npeUKCHBII CIIOCOOBI 3aINCH;

IapaMeTphl IpuBeAcHBI B Buae <parameterN>, rae N uncio ot 0;

€CJIM IapaMeTp, WIN CIUCOK NapaMeTPOB YKa3aH B KBAaJIPaTHBIX CKOOKaX, TO OH MOXKET OT-
CYTCTBOBATh;

€CJIM B KBaJPaTHBIX CKOOKax mapameTpbl <parameterN> m <parametrM> yka3zaHbl uepe3
TPOETOYHE, TO 3TO O3HAYAET, YTO MOXKET ObITh 0T N, 10 M nmapameTpoB, WiK BOOOLIE OHU
MOTYT OTCYyTCTBOBATb.

Ecnu BbI30B onepauuu Agonyckaercs B UHPUKCHOU (opme, 00 3TOM yIOMHHAETCS
OTJIENBbHO, U B TAKOM BUJE IPUBOJUTCS IpUMEP. B IpOTUBHOM City4yae AOITyCKaeTCs TOJIb-
KO npedukcHas Gpopma.

BOABIMIMHCTBO MCKITIOUUTENBHBIX CUTyalud (OIIMOOK) BBISBISETCS KOMIMIIATO-
poM. Ho ecTb MHOXECTBO cilyyaeB, KOTJja KOMIMIATOP HE BBIABISET OLIMOKY, HO OHA BbI-
ABJISIETCS] HA JTare BhIoMHEHUs. B TakoMm cimyuae Ci-porpamma OyJeT mpepBaHa ¢ COOT-
BETCTBYIOLIUM cooOuieHueM. [Ipaktuyecku Bcerja 3To NPOUCXOIUT, €CIIH Olepanus cama
IIPOBEPSET JNOIYCTUMOCTD BBIIOJIHEHMS 3alPOLICHHBIX NeHCTBUM. Takue onepanuu oTMe-
YeHbI 0C000, K UX UCIOJIB30BAHUIO CIIEAYET OTHOCUTHCS BHUMATEIBHO.

JlanpHeunnee onvcaHue Onepanuil pa3aeIeHo Ha HECKOJIBKO TPy
JIOTUYECKHUE OlepaLuH;
olepanuy yrnpaBjIeHUs JaHHBIMU;
apudMeTUIECKHUE OTEepalnH;

NOpa3psAIHbIE ONEPALUN HAJ LIEJIBIMU YHACIaAMU;
MaTeMaTU4YECKHUE Ollepaluy;

olepanuy HaJ CTpPOKaMH;

olepanuy yrnpaBiIeHUs aITOPUTMOM;

OTJIAAOYHBIC OIICPAIIHH.

4.1 Jlorn4eckue onepauunm

Jlornueckue orncpanu MpCaIHa3HAYCHBI AJI4 ITIOMOIIU B YIIPABJIICHUH ITOTOKOM BBI-
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MOJTHEHMSI TPOrPaMMBbl WJIM M3MEHEHHs! JTaHHBIX, B 3aBUCUMOCTU OT PA3JIMYHBIX YCIOBHI.
OHu OYeHB MMOXO0XKHU HAa COOTBETCTBYIOLIME oneparopsl s3bika C, M0 BO3MOKHOCTH COXpa-

HEHAa UX CCMaHTHKaA.

4.1.1!
dopmar BbI30BaA!
(! <parameter>)
BO3BparmiaeT bool, mpuanmaer 1 mapamerp;
TUT TIapameTpa bool, pa3perreHs! 1o0bIe OrepaH/Ibl, MACCHB HE pa3pellicH;
Ha3HAYCHHUE ONEpalluM: JOTHYEeCKoe "HeT", BO3BpAIAET MHBEPCHOE 3HAUCHHE T1a-
pameTpa, mpumep:

if( ! boolvariable ){};

4.1.2!!
dopmarsl BI30BA:
Il <parameter>;
(!! <parameter>)
BO3BpaiaeT bool, npunumaet 1 mapamerp;
THUII TapameTpa bool, pazperieHa ToIbKo nepeMeHHasi, MaCCUB HE pa3pelieH;
Ha3HA4YE€HUE OIEpallu: JOTUYeCKoe "HeT", MHBEePTUPYET 3HAUECHUE TPUHUMAEMON
JIOTUYECKOM MEepEMEHHOM, U MOXKET BO3BpaIlaTh pPe3yJIbTaT, IPUMEP:

! value; "sxBuBanentHo value = (! value );

4.1.3>
dopmaThl BBI30BA!
(< <parameter(0> <parameter1>)
(<parameter0> < <parameter1>)
BO3BpauiaeT bool, mpuHUMaeT 2 mapamerpa;
NIEPBBIN MapaMeTp — TUI JIF0OOM, pa3pelIeHbl JItoOble OTepaH ibl, MACCUB HE pa3pe-
IIICH;

BTOPOM MapaMeTp TaKOTO K€ THUIlA, KaK MEpBbI, pa3pelleHbl JTI00bIe ONepaHibl,
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MacCHB HE pa3pellicH;

Ha3HaueHue onepanuu: jJorudeckoe "Oonpine", Bo3Bpamaer TRUE, ecnu 3Have-
HUE TepBOro mapamerpa Ooibine BToporo, nHaue Bo3Bpamaer FALSE, nomyctuma un-
(UKCHas 3amuCh, TPUMED:

if(a>b){}

4.14<
dopmaTsl BbI30BA:
(> <parameter0> <parameter1>)
(<parameter0> > <parameter1>)
BO3BparmiaeT bool, mpuHHMaeT 2 mapamerpa;
TIePBBIN MTapaMeTp — THI JIFOOOM, pa3pellieHbl JJI00bIe OllepaH/Ibl, MACCUB HE pa3pe-
1IEH;
BTOPOM IapaMeTp TaKoro K€ THIa, KaK TEPBBIA, pa3peIicHbl JIOObIC OINEPaHIbI,
MacCHB HE pa3pelieH;
Ha3HaueHHE omnepanuu: jJorudeckoe "menbine", Bo3Bpamaer TRUE, ecnu 3Haue-
HUE TEpPBOrO MapaMeTpa MEHbIIEe BTOporo, nHaue Bo3Bpamiaer FALSE, nomyctuma un-
(uKCHas 3aMuCh, TPUMED:

if(a<b){;

4.1.5=
®opmarsl BbI30BA:
(== <parameter(0> <parameter1>)
(<parameter(0> == <parameter1>)
BO3BpalaeT bool, mpuHuMaeT 2 nmapamerpa;
TIEPBBINA MapamMeTp — TUI JII000H, pa3pelieHsl J00bIe ONepaH/Ibl, MACCUB HE pa3pe-
IICH;
BTOPOW TapaMeTp TAaKOTO e THIA, KaK MepBbIH, pa3pelieHbl JTI0ObIC OMepaHIbl,
MacCHB HE pa3pelleH;
Ha3Ha4YeHHUe omnepauuu: Joruyeckoe "paBHo", Bo3Bpamaer TRUE, ecnu 3HaueHus

napameTpoB paBHbl, HHaue Bo3BpaiaeT FALSE, nonycruma nndukcHas 3anuck, npumep:

if(a==b){}
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4.1.6 !=
@dopmarsl BBI30BA:
(= <parameter(0> <parameter1>)
(<parameter0> != <parameter1>)
BO3BpalaeT bool, npuHumaeT 2 nmapamerpa;
TIEPBBIN MapameTp — TUM JIt000i, pa3pelieHsbl J00bie ONepaH/Ibl, MACCUB HE pa3pe-
IEH;
BTOPOM MapaMeTp TaKoro K€ THUMa, KaK MEPBBIM, pa3perieHbl JI0ObIE OMEePaHIbI,
MacCHUB HE pa3pellieH;
Ha3Ha4YeHHUE orepauuu: jJorudeckoe "He paBHO", Bo3Bpamaer TRUE, eciu 3Haue-

HUS TTapaMeTpoB HE paBHBI, WHaue Bo3BpamaeT FALSE, nomyctima mH(QHUKCHAS 3amHCh,

puMep:
if(al!=b){}
4.1.7>=

dopmaTsl BBI30BA!
(>= <parameter0> <parameter1>)
(<parameter0> >= <parameter1>)
BO3BpalaeT bool, npuHuMaet 2 napamerpa;
NIEPBBINA MapameTp — TUM JIt000H, pa3penieHsbl J00bIe ONEpaH/Ibl, MACCUB HE pa3pe-
IEH;
BTOpPOM MapaMeTp TAaKOIo e THIa, KaK MepBbId, pa3pelleHbl JI00ble OrepaH/ibl,
MacCHB HE pa3pellcH;
Ha3HAauYeHUe omnepauuu: jorudeckoe "Oousbie uau paBHo", Bo3Bpamaer TRUE,
€clli 3HAaueHUE MEepBOro Mapamerpa OoJbLIe MM PAaBHO BTOPOMY, MHAuYe BO3BpaLIaeT
FALSE, nonyctima MH(QUKCHas 3allUCh, IPUMED:

if(a>=b){}

4.1.8<=
®opmarsl BBI30BA:

(<= <parameter(0> <parameter1>)
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(<parameter(0> <= <parameter1>)

BO3BpamaeT bool, npuHuMaet 2 napamerpa;

MIEPBBIN TapaMeTp — TUTI JIF00OM, pa3pelIeHbI JIF0ObIe OTIEpaH Ibl, MACCUB HE pa3pe-
IICH;

BTOpPOM MapaMeTp TAaKOTO e THIa, KaK MepBbIH, pa3pelleHbl JI00bIe OrepaH/Ibl,
MacCHB HE Pa3pelcH;

Ha3HauY€HUE olepaluu: Jiorndeckoe "mMeHblle winu paBHO", Bo3Bpamaer TRUE,
€ClIM 3HAYEHHUE IEPBOro IMapaMeTpa MEHBIIE WIM PaBHO BTOPOMY, MHAu€ BO3BpAIIAeT
FALSE, nonmyctima HH(QUKCHAs 3alHUCh, IPUMED:

if(a<=b){}

4.1.9<>
dopmaTsl BBI30BA!
(<> <parameter0> <parameter1> <parameter2>)
(<parameter(0> <> <parameter1> <parameter2>)
BO3BpalaeT bool, npuHuMaer 3 napamerpa;
NIEPBBIN MapaMeTp — TUI JIF0OOM, pa3pelIeHbl JIFoObIe OTIepaH Ibl, MACCUB HE pa3pe-
1IEH;
BTOpOM MapaMeTp TaKoro K€ THIA, KaK NEepBbIi, pa3pelieHbl J1Io0ble OnepaH/bl,
MAacCHB HE Pa3pelIcH;
TPETUI MapaMeTp TaKoro K€ THMa, KaK MEpBbIA, pa3pelieHbl JI0ObIe ONEepaH/ibl,
MacCUB HE pPa3pelleH;
Ha3HAuYEHUE Ollepaliu: JIOTMUECKasl IPOBEpKa 3HAUYEHUs Ha IOIAJIaHuE B yKa3aH-
HBII JUana3oH, MEPBbIM MMapaMeTp 3a4aeT NPOBEPSAEMOE 3HaUYECHNE, BTOPOM NTapaMeTp HUXK-
HIOIO TPaHUIly, a TPETUH BEPXHIOI TPaHMIly AMANa30Ha, PYHKIHOHAJIBHO 3KBUBAJIEHTHO

BBIPAKCHUIO

((param0 < paraml) || (param0 > param?2))
puMep:

if( a <> lowval highval ) {}
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OCHOBHOE Ha3HAYCHHUE — IMPOBCpPKa BCUICCTBCHHBIX YHCCJI HA IIOIIAJaHHUC B 3adaH-
HBIN AUaIa3oH, IMOCKOJIBKY HCIIOJIB30BAHUC IJId BCUICCTBCHHBLIX YHCCII IPOBCPKU HA pa-
BCHCTBO HC COBCEM KOPPCKTHO HM3-3da BOSMOXHOI'O IIIyMa B MJIQIIUX pas3psaaax IOCJIC BbI-

YHUCJICHUN WU IIPpOBCACHUA H3MepeHHﬁ, TO €CTh, BMCCTO

float a b;
ifta==b){}

Haao UCIIOJb30BaTh:

float a b delta 0.0001;
if( a <> (b — delta)(b + delta) ) {}
rac delta — He6OJIBI_I10€ BCHICCTBCHHOC YHNCJIO, 3a4a0IICC MMOTIPCIIHOCTE CPABHCHUSA, 3aBU-

CHUT OT TpeOyeMOl TOUHOCTH BBIYUCIICHUIA UITU U3MEPEHHIA.

4.1.10 &&
dopmaTsl BbI30BA:
(&& <parameter(0> <parameter1> [<parameter2>...<parameter31>])
(<parameter0> & & <parameter 1> [<parameter2>...<parameter3 1>])
BO3BpamaeT bool, uncio mapamMeTpoB OT 2 A0 MAaKCUMAaJIbHO JIOIYCTHMOTO;
BCE MapaMeTpsl Tuna bool, qomycTumsbl J100BIE OMEepaHIbl, MACCUBBI HE JOMYCTH-
MBI;
Ha3HavyeHue ornepauuu: jorudeckoe "M" (Jiormueckoe yMHOXKEHHE), BO3BpAILAET
TRUE, ecnn 3nauenus Bcex napamerpoB paBHbl TRUE, nnaue Bo3spamaer FALSE, nony-
CcTUMa UH(PUKCHAs 3alKCh, IPUMEPBI:
if((a <=b) && (c==d)){}
boolabcde;c=(&& bdea);
if( && (a==b) (c == d) (e == 100)) {puts "something"};

4.1.11 I

cDOpMaTI)I BbI30OBaA:
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(|| <parameter0> <parameter1> [<parameter2>...<parameter31>])
(<parameter(0> || <parameter1> [<parameter2>...<parameter31>])
BO3BpauiaeT bool, yrcio napaMeTpoB OT 2 10 MAKCUMAaJIBHO JOMYCTUMOTO;
BCe MapaMeTpsbl Tuna bool, 1omycTumMsl J1t00ble ONepaH/Ibl, MACCUBBI HE JOIYCTH-
MBI;
Ha3HavyeHue oneparuu: jorudeckoe "MJIN" (moruueckoe cioxkeHue), BO3BpaIIaeT
TRUE, ecnu 3HaueHue xoTs Obl ogHOTO M3 mapameTpoB paBHO TRUE, nnaue (ecnu Bce

FALSE) Bo3Bpamaer FALSE, nonyctuma nH(pUKCHAS 3aMKCh, IPUMEPBHIL:

if((a<=b) [[ (c=d)){}
boolabcde;c=(]|abde);

4.1.12 ?
dopmaTsl BbI30BA:
(? <parameterO0> <parameter1> <parameter2>)
(<parameter0> ? <parameter1> <parameter2>)
BO3BpaIlaeT 3HAYCHHE JTI000TO THIIA, YUCIIO TApaMeTpoB 3;
MepBbIi mapameTp Tuna bool, Bce BUABI ONIEPAHI0B, MACCUB HEJOMYCTHM;
BTOpOI MmapamMeTp J000ro TUIa, A5 KOTOPOTo JOIMYCTUMO MPUCBAaUBaHUE, JOMY-
CTUMBI BCE BHJIbl OMIEPAHJIOB, MACCUB HEJIOMYCTHUM;
TpPETUH mapameTp JI0O0ro TUMa, sl KOTOPOro JOMYyCTUMO MPHUCBaUBaHUE, JTOMY-
CTUMBI BCE BH/IbI ONIEPAH/IOB, MACCUB HEJOIY CTHM;
Ha3HAYEHUE OMEpAINK: JIOTUYECKUN BHIOOp, €CJIM 3HAYEHUE MEPBOTO MapaMerpa
TRUE, To BO3Bpamaer 3Ha4€HUE BTOPOr0, MHAYE TPETHETO MapameTrpa, TUIl BO3BpaTa Ta-
KOH ke, KaK y MepBOro napaMmerpa, 10nycTuMa nH(UKCHAs 3aluch, IPUMeEp:

nmn

str s; bool b; s = (b ? "uctuna" "nmoxs");

eciu b == TRUE, T0 s mpucBOUTCS CIIOBO UCTHHA, HHAYE MPUCBOUTCS CIIOBO JIOXKb.
[Ipu ncnonap30BaHUM B BBIPAXKEHUU THIIA

var = parl ? par2 par3;

OKBHUBAJICHTHO:

if( parl)
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{ var = par2 }
‘else’ {var =pa3};
HO BBITIOJTHSIETCS TOPa3a0 OBICTpEe M TO3BOJISET HE CO3/1aBaTh MPOMEKYTOUHBIE TIEPEMEH-

HBIC IIpU HeO6XOI[I/IMOCTI/I HCIIOJIb30BAaHUA B CJIOKHBIX CUTyallUuAX (B BBIpa)KCHI/I}IX).

4.2 YnpassieHune paHHbIMU

OHCpaHI/II/I yYpaBJIC€HUA NAaHHBIMHA MPCAHA3HAYUCHBI JJIA IICpCaaqdun 3HAUCHUN MEXK-
Ay NCPEMCHHBIMH, MHUIIUAJIU3AlUHU, ITOJTYYCHUA CBG)J;CHI/Iﬁ O JAaHHBIX W YAAJICHHA TICPC-

MCHHBIX.

4.2.1=
dopmatsl BbI30BA:
<parameter()> = <parameter1>;
(<parameter0> = <parameter1>)
= <parameter0> <parameter1>;
(= <parameter0> <parameter1>)

BO3BpalaeT 3HAYEHHE JIOOOro THIA, BO3BPAT MOKHO IPOUTHOPUPOBATH, YHCIIO
MapaMeTpoB 2;

MEPBBIN MapaMeTp J00ro THIIA, JOMYCTHMAa TOJIBKO MEpPEeMEHHasi, MacCUB HE J0-
MyCTUM;

BTOPOM MapaMeTp TAaKOro e THUIa, KaK MepBbIi, JOMyCTUM JIt00OH onepany, Mac-
CHUB HE JIONTyCTHUM,;

Ha3HAYeHUe Olepaluu: NPUCBOCHUE, KOMUPYET 3HAYEHHE BTOPOro MapaMeTrpa B
MOJyYEHHYIO MEPBBIM NEPEMEHHYI0, MOKET BO3BpalllaTh CKOIMPOBAHHOE 3HAYCHHE IS
JAJIbHENUILEr0 MCIOJIb30BaHUs (MCIIOJIB30BaHUS B KAUYECTBE NIapaMeTpa Jpyrou orneparun),
strs1 s2; s1 ="crpoka"; puts (s2 =sl);

B pe3yJibTare s2 OyJeT coJepkaTh TaKoe ke 3HaueHue, Kak s1, u OHO OyJeT HareyaTaHo B

CTaHJAPTHBIA BBIBOI.

4.2.2 data
dopmar BbI30Ba:

data <parameter0> <parameter1> [<parameter2>...<parameter31>];
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HUYEro HE BO3BPAIIAET, YUCIIO MapaMeTPOB OT 2 10 MAaKCUMAaJIbHO JOMYCTUMOTO;

MEPBBIA TApaMeTp TOJBKO MAcCHB JII0OOOTO THMa (€Clii yKa3aH HE MAacCHB, TO
KOMIWJISUS OyJIET nmpepBaHa ¢ cooOLeHueM 00 omunoKe);

OCTaJIbHBIE MMapaMeTPhl TAKOTO ke THUIA, KaK MePBbIii, TI0ObIe OMepaH/ibl, MAaCCUBBI
HE JIOMyCTUMBIL;

Ha3HAYCHUE ONEPAIMH: WHUITHAIM3AIUS MAcCHBa, TPHHUMACT TIEPBBIM TapaMeT-
POM MMs MaccHuBa JIFOOOTr0 THUIIA, ISl KOTOPOTO JIOMYCTUMO IIPUCBOCHKE, BTOPHIM U CIIEy-
IOIMMU TTapaMeTpaMy 3HAUCHUS JIAHHBIX TAKOTO K€ TUIIA, 3allOJIHSIET UMH 3JIEMEHTBI Mac-
cuBa 1o o4epenan, ¢ 0-ro u 10 MOCIeIHETO, €CIIM YKa3aHO MEHBIIE 3HAaYCHUH, YeM pa3Mep
MacCHuBa, OCTABIIUECS DJIEMEHThI HE U3MEHSTCS, €CJIM YKa3aHO OOoJibllie, TO JTUIIHUE 3HAYe-
HUs OyIyT MPOUTHOPUPOBAHBI, TPUMED:
str message([3]; int 1;

data message "so good" "so so" "so bad";

for i ((sizeof message) - 1) 0 -1

{

n

stdout message[1]" ... ";

}

B pe3yJibTare OyJeT HarmeuaTaHo: so bad ... so so ... so good

4.2.3 sizeof

dopmar BbI30BaA:

(sizeof <parameter(0>)

BO3BpalaeT 0e33HaKOBOE 11eJ10€, TapaMeTp OJIUH;

nmapamMeTp JIF000ro THMA, TOIBKO MAacCUB (€Cii yKa3aH HE MAacCHB, TO KOMITHJISIITHS
OyJzieT mpepBaHa ¢ cCoOOIeHneM 00 OInOKe);

Ha3HAUYCHUE ONEpalluy: BBIYHMCICHHE pa3Mepa MaccuBa (UHcia 3JIEMEHTOB), BO3-
BpamaeT 0e33HaKOBOE IEJI0e, PABHOE YMCITY JIEMEHTOB MAaCCHBA, MOJyYEHHOTO TapaMeT-
POM, TIpPUMEDHI:
float array[100]; puts (sizeof array);

B pe3yJibTare OyJeT HarneyataHo yuciao 100

float al[10]; uint a2[(sizeof al)];
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B pC3yJIbTaTC MACCUB L CJIbIX a2 I[IOJIY4YHUT TaKOH Ke pasMEp, KaKk 1 MaCCHUB BCIHICCTBCHHBIX

al.

4.2.4 sizeof-1
dopmar BbI30BA:
(sizeof-1 <parameter(0>)

BO3BpaIiaeT 0e33HaKoBOE 11eJI0€e, MapaMeTp OJHH;

napameTp J00ro THIMa, TOJIHKO MAaCCUB (€CIIH YKa3aH HE MACCUB, TO KOMITUJISIIIIS
OyJzieT mpepBaHa ¢ cooOIIeHneM 00 OIIUOKe);

Ha3HAa4YeHHUE Olepaly: MPUHUMAET MapaMeTpoM MacCHB JIFOOOro TUIa M BO3Bpa-
[IaeT ero pa3Mep MUHYC eUHUIIA, SKBUBaJIeHTHO ((sizeof array) - 1) HO 6osee yno0HO npu
BBIYHCIICHUU pa3Mepa MacCHBa JUIsl BBIOJHCHHS IMUKJIMYECKOW OMepaliy Haj ero dJie-

MCHTaMM IIPpH IIOMOIIH OIICPpaln fOl’, IIPpUMCP HUCIIOJIb30BAHUA:

str a[10];
nt 1;
filereads somefile a;

for 10 (sizeof-1 a) 1 {puts a[i]};

3arpy3uT TEKCTOBbIE CTPOKU U3 (aiiyia, uMsa KoToporo coaepxkurcs B somefile (mogpasy-
MeBaeTcs, 4YTo OHO 3a7aHo0 B Ci-mporpaMme paHee) U HarevaTaeT ux.

Ilpumeuanue — 6onee yOoOHO UCNONB308AMb O AHANO2UYHBIX Yenell yuki loop,
HO 6 9MOM cllyyae HA0o YKA3bl8aAmyb NOJIHOE KOIUYECHBO IIeMEHMO8, Mo eCmb, UCNONb30-
samw Sizeof:
str a[10];

int 1;

filereads somefile a;

loop {puts a[i]} (sizeof a) 1;

4.2.5 clear

CDopMaT BbI30BA:
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clear <parameter(0> [<parameter1>...<parameter31>];
HUYETO HEe BO3BPAIAET, YUCIIO IMapaMeTPOB OT | 10 MAaKCUMAaILHOTO;
napaMeTphl JIIOOOT0 THUIIA, HOMYCTUMBI TOJBKO MEPEMEHHbBIC, TOMYyCTUMBI MaCCH-
BbI, TUIIBI BCEX MAPaMETPOB MOTYT ObITh Pa3JIMYHBI,
Ha3HAYEHUE OMNEPAINH: OYNCTKA JAHHBIX, YCTAHABIMBAET B OJMHOYHBIX IEPEMEH-
HBIX WJIM BO BCEX AJIEMEHTaX MACCHBA 3HAYEHUS KaK MOCJE UX CO3/IaHMUs, IPUMED:
intal a2[10]; al = (a2[5] = 10); clear al a2; puts al " " a2[5];

B pe3yibTare Oyaer HanedaraHo: 0 0

4.2.6 sort
dopmar BbI30BA:
sort <parameter(0> [<parameter1>];

HUYETO HE BO3BPAIAET, YACIO NapaMeTpoB oT | 110 2;

NIEPBBIN MapameTp Jito0Oro TUMa, JOIMyCTUM TOJIBKO MACCHUB;

BTOpPOM mapameTp Tuma bool, momycTum 000 onepaH;

Ha3HAYEHHE OINEpalUN: COPTUPOBKA MACCUBOB PA3JIMUYHbBIX TUIIOB AAHHBIX, IS KO-
TOPBIX pa3pelIeHO CPaBHEHUE, IEPBBIN MMapaMeTp 3a4aeT MaCCUB JJI1 COPTUPOBKH, BTOPOU
HeoOs3aTeNIbHBIN MapaMeTp 3a/1aeT HalpaBlieHue cOpTUpoBKH (ecau onyiieH win FALSE
TO COPTUPOBKA 1O Bo3pactanuto, eciii TRUE To mo yObIiBaHMI0), €cliu yKa3aH MacCUB Ta-
KOTO THIIA, KOTOPBII HEJOMYCTUM JUII COPTUPOBKH, TO MpOrpamMma MpephIBaeTCS ¢ C000-

MEHUEM 00 ommoOKe BO BPCM: BBITTOJTHCHU A, IPUMCEP UCITIOJIb30BAHUS:

data fa 0.01 3e8 123.456 987E-2;

puts fa[0] fa[1] fa[2] fa[3] fa[4];

““maneudaraet: 1.000000E-2 3.000000ES8 1.234560E2 9.870000 0.000000

sort fa TRUE;

puts fa[0] fa[1] fa[2] fa[3] fa[4];

““maneudaraet: 3.000000E8 1.234560E2 9.870000 1.000000E-2 0.000000
data sa "a" "-----""123456" ". ." "message";

puts sa[0] sa[1] sa[2] sa[3] sa[4];

‘'HameyarTaer: a ----- 123456 . . message
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sort sa;
puts sa[0] sa[1] sa[2] sa[3] sa[4];
"'Harevartaer ----- . . 123456 a message

4.3 ApuncdmMmeruka

Apudmernyeckue ornepanuu mpeIHa3HaueHbl 71 BBITOJHEHUS MPOCTEHIIINX BbI-
YUCJIeHUH. BOMBIIMHCTBO U3 HUX MOJAICPKUBAET PA3JIMUHBIC TUIBI BXOJIHBIX TaHHBIX.

BHUMAHMUE! Ilpu BbIIIOTHEHUH ONEpaldil CIOKEHUS U YMHOKEHHUS PE3yJIbTaT
MOXET NEePEXOUTh YEPE3 MAKCUMAJIBHO BO3MOXXHOE 3HAYEHHUE ISl MCIIOJIb3YEMOIO THUIA
JAHHBIX. AHAJIOTUYHO, MPU BBINOJIHEHUU BBIYUTAHUS U JCIICHUS PE3yJbTaT MOXET Mepe-
XOJIUTh Y€pPe3 MUHUMAJILHO BO3MOXHOE 3HaueHue. B 0azoBoil peanuzanuu Ci mpoBepka
TaKHX MEPEX0/I0B He MPOU3BOAUTCS, YTO MOKET OBITh UCTOYHUKOM OIIMOOK U HEOXKHUIaH-

HOTO oBeieHus1 Ci-porpamMmBl.

4.3.1+

dopmaTsl BbI30BA:

(<parameter0> + <parameter1> [<parameter2>...<parameter31>])
(+ <parameter(0> <parameterl> [<parameter2>...<parameter31>])

THIT BO3BPAIAEMOTO 3HAYCHHUS OIPEAEISETCS TUIIOM IMEPBOTO MapameTpa, YUCIIO
MapaMeTpoB OT 2 10 MaKCUMaJIbHOTO;

NepBBI MapaMeTp B 6a30BOH peanu3anuu MOKeT ObITh THNA int, uint u float (maH-
HBIE JPYTrOro TUMA BBI3BIBAIOT OMIMOKY MPHU KOMITUJISIIIUN TPOTPAMMBI), IOITYCTUM JTFO00H
olepaH, MacCUB HE JOMYCTUM;

BTOPOI U MOCJEAYIONUE MMapaMeTpbl TaKOTO e TUIA, KaK MEPBbIi, AOMYCTHUMbI
TMO0BIEe OTIEPaH/IbI, MACCUBHI HE IOy CTUMBI;

Ha3HAYEHUE OIepaluu: BbIUMCICHUE apu(PMETUYECKONH CyMMBbI BCEX OINEPAHJIOB,
MPUHUMAET MapaMeTpaMH U BO3BpalIaeT pe3yJbTaT OJHOIO U TOTO ke TUIa, IPUMEPHI HC-
MOJIb30BAHMSL:
puts (a + 10);
puts (100.1 + (PI1/2));
x=(+abcd-12 (a *b));

MOCJIETHEE SKBUBAJIEHTHO BbhIpaKeHUIO X =a+b+c+d- 12 +a*b
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4.3.2 -

®opmarsl BBI30BA:

(<parameter0> - <parameter1>)
(- <parameter0> <parameter1>)
(- <parameter0>)

TUI BO3BPAILLAEMOIr0 3HAYEHUS ONpEAEseTCs] TUIIOM IEPBOI0o MapaMerpa, YUCIIOo
napameTpos ot 1 110 2;

NepBbIid mapaMeTp B 0a30BOH peanu3anuu MoxKeT ObITh THma int, uint u float (nan-
HBI€ JIPYToro THUIA BbI3bIBAIOT OIIMOKY IPU KOMIUJISLMHU MPOrpaMMbl), JOIIyCTUM JIO00M
OIlepaH, MacCUB HE JOIyCTUM;

BTOPOM MapaMeTp TAKOrO e TUIa, KaK MEPBbI, TONYCTUMBI JIOOBIE ONEpaHbl,
MacCCHBBI HE JIOIYCTHMBI;

Ha3HAYEHUE ONEPALMU: IPU HMCIOJIb30BAHUU C JIByMs IapaMeTpaM BO3BpalacT
3HaYEHHUE IEpPBOTO OMNEpaHJ]a IOCJE€ BbIUWTAHUSA M3 HETO0 3HAYEHHUS BTOPOro OIepaHia,
IPUHUMAET IapaMeTpaMH U BO3BPALLAET pe3yJIbTaT OJHOTO U TOT'O )K€ TUIIA, IPUMEPHI UC-
M10JIb30BAHMSL:
puts (a - 10);
puts (100.1 - 3.14);
puts ((a - b) - ¢);

MIPU UCTHOJB30BAHUHU C OJTHUM MapaMeTpOM BO3BpPAILAET 3HAYEHUE 3TOTO MapamerT-
pa ¢ U3MEHEHUEM 3HaKa Ha IPOTUBOIIOJIOKHBIN, IpUMeEp:
inti-10,a 3;

puts (- (i+a))(-a);

Harieuartaert: 7 -3

433+= =
dopMaThl BbI30BA:
<parameter(0> += <parameter]>;
<parameter()> =+ <parameter]>;

(<parameter0> += <parameter1>)
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(<parameter0> =+ <parameter1>)
+= <parameter0> <parameter1>;
=+ <parameter0> <parameter]>;
(+= <parameter0> <parameter1>)
(=* <parameter0> <parameter1>)
THUI BO3BPAIIAEMOT0 3HAYEHUS OMpPEAEIsIeTCS TUIIOM TIEPBOTO MapaMeTpa, YHCIIOo
apaMeTpoB 2, BO3BPALAEMOE 3HaYEHHE MOKHO UTHOPUPOBATS;
nepBbIi napaMeTp Tumna int, uint, float (7aHHBIE APYTOTO THIIA BBHI3BIBAIOT OIIHUOKY
MIPU BBITIOJTHEHUH TIPOTPAMMBI), JOITyCTHMA TOJIBKO MEPEeMEHHas, MaCCUB HE JIOMYCTHM;
BTOPOM MapaMeTp TAaKOro e THUIA, KaK MepBbIi, JOMyCTUM JIt00OH onepany, Mac-
CHUB HE JIOITyCTHUM;
Ha3HAYCHUE OMEPAIlH: BBITIOTHICT CIOKEHUE OMEPaHOB, 3alMCHIBACT PE3YIbTAT
B [IEPBBIN OMEpaH/ U MOXKET BEPHYTh €ro 3HaueHue, 00a BUja 3alIMCH BBIIOJIHAIOTCS OAM-
HAKOBO MPUMEPHIL:
at=12;
SKBUBAJIEHTHO a = (a + 12)
a=(b=toc);

skBUBaJIeHTHO b= (b+c¢); a=b

434 -= =-

®opmarsl BBI30BA:
<parameter()> -= <parameter1>;
<parameter()> =- <parameter]>;
(<parameter(0> -= <parameter1>)
(<parameter0> =- <parameter1>)
-= <parameter(0> <parameter1>;
=- <parameter(0> <parameter1>;
(-= <parameter(0> <parameter1>)

=- <parameter()> <parameter]1>)
TUI BO3BPALAEMOr0 3HAYEHUS ONpPENEsseTCs] TUIIOM NEPBOro MapaMmerpa, YHCIo

ImapaMCcTpoOB 2, BO3BpamacMocC 3HAYCHUC MOKXHO HTHOPHUPOBATD,
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NepBbIi MMapaMeTp Tuma int, uint, float (qaHHBIC IPYTrOTO THIMA BHI3BIBAIOT OLIUOKY
IIPU BBIMIOJIHEHUH TPOTPaMMBbI), JOMyCTUMA TOJIBKO MEPEMEHHas, MaCCUB HE JIOMYCTHM;

BTOPOM MapaMeTp TaKOTro K€ THUIA, KaK NEePBbIH, TOMYCTUM JIt000H omnepaHj, Mac-
CHUB HE JIONyCTHUM,;

Ha3HAYEHUE OIEPAllMU: BBIMOJHIET BRIYUTAHUE 3HAYCHHUS BTOPOTO OMNEpaHia U3
MIEPBOTO, 3aMMCHIBACT PE3yIbTAT B MEPBHIN OMEpaHa U MOKET BEPHYTh €T0 3HA4YCHHE, 00a
BUJIa 3aITUCH BBIMOJIHSIIOTCS OJMHAKOBO MPUMEPBI:
a-=12;

SKBHUBAJIEHTHO a = (a - 12)
a=(b=-c¢);

skBuBaIeHTHO b= (b -¢); a=b

4.3.5++
dopmaTsl BbI30BA:
++ <parameter(>;
<parameter(0> ++;
(++ <parameter0>)
(<parameter0> ++)

THUIT BO3BpAIIa€MOTr0 3HAYECHHUSI OTIPEICTISIeTCS] TUIIOM MapamMeTpa, mapameTp OJIUH;

napaMeTp MoxeT ObITh Tumna int, uint, float (maHHBIE IPYroro Tuma BI3BIBAIOT
OIMMOKY TIPY BBIMTOJIHEHUH TPOTPAMMEI), JOMYCTUMA TOJBKO MEpeMEHHas, MacCUB HE J10-
MyCTHUM;

Ha3HAUYCHUE oOIepanuu: apupMETHUECKUNH WHKPEMEHT, BBINOJHIET YBEIUYCHHE
napameTpa Ha 1 (BemecTBEHHOE YHCo yBenmuuBaeTcs Ha 1.0) 3ammchiBaeT pe3ynbTaT B
MEePEeMEHHYI0, KOTOpas Mepe/iaHa mapaMeTpoM, MOXKET BO3BpAILlATh Pe3yJbTaT MHKPEMEH-
Ta, IPU 3TOM CYIIECTBEHHO, B Kakoi (opMme 3amucaHa onepanus, B UHOUKCHON WU B Tpe-
(UKCHOM:

a = (++1); BBIMOJHACTCS B CJICIYIONIEM MOPSIKE:
1 yBennuuBaeTcs Ha 1;
pe3yJIbTaT MPUCBAUBAETCA BPEMEHHOM IEPEMEHHOM;

BPCMCHHAA IICPCMCHHAA IICPEAACTCA BTOPBIM IIApaMCTPOM OIICpAllU ITPUCBANBAHUA
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3HAYEHUE BPEMEHHOW NIEPEMEHON KOIIUPYETCS B a;

a = (1++); BBITIOJIHACTCS B CIEAYIONIEM TTOPSJIKE:

1 IpUCBAaMBAETCs] BPEMEHHON NEPEMEHHOM;

1 yBenuuuBaeTcs Ha 1;

BPEMEHHAs IEPEMEHHAs I1IEPEJAETCs BTOPHIM ITapaMeTPOM OIlepaliy IPUCBANBAHNS,
3HA4YCHUE BPEMEHHOM NIEPEMEHOM KOIMUPYETCS B a,

TO €CTh, ONlepalys BBIIOJIHAETCA AaHAIOTHYHO TOMY, KaK 3TO IPOMCXOAUT B IIPOrpaMMe Ha
a3bplke C — nmepeMeHHas MHKPEMEHTUPYETCS BCET/1a, HO B 3aBUCUMOCTH OT TOTO, HAXOAUTCS
++ cieBa WM crpaBa OT HEE, BO3BpPALAEMOE 3HAUEHHUE Pa3IM4YHOE — MO0 ATO 3HAYEHUE

I/IHerMeHTHPOBaHHOﬁ HepeMeHHOﬁ, 1100 ee 3HAUCHHE A0 HHKPCMCHTA.

4.3.6 --
dopmaThl BBI30BA:
-- <parameter(>;
<parameter(0> --;
(-- <parameter(0>)
(<parameter(0> --)

THUIT BO3BPAIIIAEMOT0 3HAUYEHHUSI OTIPEJIESAETCS TUIIOM MTapaMeTpa, apameTp OJIUH;

nmapaMeTp MoXxeT ObITh THMa int, uint, float (maHHBIE APYroro THmMa BHI3BIBAIOT
OIIMOKY TMPHU BHITIOJHEHUU MPOrPAMMBI), JOIMMYCTUMA TOJIBKO NIEPEMEHHAasl, MAaCCUB HE J0-
MyCTHM;

Ha3HAuYeHUE Oorepaluu: apuOMEeTUYECKU JCKPEMEHT, BBIMOJIHSIET YMEHbIICHUE
yrcia Ha 1 (BemiecTBeHHOE YMciIo yMeHblnaeTcs Ha 1.0) 3amuchiBaeT pe3ynbTar B Iepe-
MEHHYI0, KOTOpasl mepefaHa MapaMeTpoM, MOKET BO3BpalllaTh PE3yJIbTaT JACKPEMEHTA,
MIpU 3TOM CYIIECTBEHHO, B Kakoi opme 3amucaHa ornepaius, B MHQPUKCHON WK B Ipe-
(bUKCHOM:

a = ( -- 1); BBITIOJIHSIETCS B CIEIYIOIIEM MOPSIIKE:

1 yMeHbIIaeTcs Ha 1;

pe3yJIbTaT IPUCBAUBAECTCS BPEMEHHOW IEPEMEHHOM;

BpEMEHHAs IepeMEHHas MepeIaeTCs BTOPHIM MTapaMeTPOM OIepalliy MPUCBanBaHUS.

a = (1--); BBITIOJIHSIETCS B CIAEIYIOIIEM MOPSIIKE:
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1 mprcBanBaeTCs BPeMEHHOH ITepeMeHHOM;

1 yMeHbIaercs Ha 1;

BpPEMEHHas IEpeMEHHasl IIepe1aeTCsl BTOPHIM apaMeTpOM OTepaIliyl MPUCBANBAHHS

TO €CTbh, OIlepaIys BHIMOIHACTCS aHATOTUYHO TOMY, KaK 9TO MIPOMCXOJHUT B MPOrpaMMe Ha
sa3bike C — mepeMeHHasi IEKpEeMEHTHPYETCS BCEr1a, HO B 3aBHCUMOCTH OT TOTO, HAXOIUTCS
++ ciieBa WM CIpaBa OT HEE, BO3BpAllaéMOe 3HAUCHUE pa3IMYHOe — JUOO0 3TO 3HAUYCHHE

,Z[ereMeHTI/IpOBaHHOﬁ HepeMeHHOﬁ, 100 ee 3HAUCHHE A0 ACKPCMCHTA.

4.3.7*
dopmartsl BbI30BA:
(<parameter0> * <parameter1> [<parameter2>...<parameter31>])
(* <parameter(0> <parameter1> [<parameter2>...<parameter31>])
TUI BO3BPAILlAEMOIr0 3HAYEHUS ONpEAEISeTCs] TUIIOM NEPBOT0O MapaMerpa, YUCIIo
rapameTposB 2;
NepBHIN apaMeTp B 0a30BOi peann3anny MOXKeT ObITh THMA int, uint u float (man-
HBI€ IPYTOro THUIA BbI3bIBAIOT OIIMOKY IPU KOMIMJISLMM MPOrpaMMbl), JOIIyCTUM JIO00M
oIepaH, MacCUB HE JOIyCTUM;
BTOPOM M NOCIEAYIOIIME MapaMeTpbl TAKOTO K€ TUIA, KaK MEepPBbIH, JOIYCTUMBI
J00bIE ONEpaH/Ibl, MACCHUBBI HE JIOITyCTHMBI,
Ha3HAUYEHUE Olepaluu: apuMernyeckoe MPOU3BEACHHUE BCEX MapaMeTpoB, BO3-
BpaIaeT pe3ysIbTaT MPOU3BEICHUS, TOMyCTUMa HH(PUKCHAS 3aITUCh, IPUMEPHI:
puts (a * 10);
puts (100.1 * (P1/2));
x=(*abcd-12 (a+b)),

MOCJIeTHEE SKBUBAJICHTHO BBIpAXKEHUIO X =a * b * ¢ *d *-12 * (a+ b)

4.3.8/
dopmaThl BBI30BA!
(<parameter(0> / <parameter1>)
(/ <parameter0> <parameter1>)

THUIT BO3BpAallacMOro 3Ha4CHUA OIPCACIIACTCA THUIIOM IICPBOro mapamMeTpa, 9YrucCiio
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MapaMeTpoB 2;

MIEPBBINA MapaMeTp B 0a30BOI peanu3anuu MOKeT ObITh Thma int, uint u float (man-
HBIC JPYTOro THIA BBI3BIBAIOT OMIMOKY MPHU KOMITHJISIIMH IPOTPAMMBI), TOITYCTUM JTFOOOH
ofepaH/i, MacCUB HE JIOMYCTUM;

BTOPOH MapaMmeTp TaKOTo e THUIMa, KaK MePBbIi, JIt00bIe OlepaH/Ibl, MAaCCHUBBI HE
JIOITYCTUMBI, €CJTM 3HA4YCHHE BTOPOTo mapamerpa paBHo 0, mporpamma OyJeT mpepBaHa ¢
cooO1ieHrueM 00 OIIHOKeE;

Ha3HAuYEHUE OlEpalfK: BO3BPAIAET pe3ybTaT JEJICHHs IEPBOTO OlEpaHaa Ha
BTOPOH, JIOMyCTHMA HH(PUKCHAS 3aIUCh, TPAMEP UCIIOJIb30BAHMS:

puts (a/ 10); puts (100.1 / 3.14); puts ((a/ b) / ¢);

4.3.9 %

dopmaThl BBI30BA:

(<parameter0> % <parameter1>)
(% <parameter(0> <parameter1>)

THUIT BO3BPAILAEMOT0 3HAUYEHHUS OIpPEAENseTCs TUIIOM MEPBOrO MapameTpa, YUCIo
rapameTposB 2;

NepBHIN mapaMeTp B 0a30B0Oi peann3anny MOXKeT ObITh THMA int, uint u float (man-
HbI€ JPYroro TUMAa BBI3bIBAIOT OMIMOKY MPU KOMIWJISIUU MPOTPaAMMBI), TOIMYCTUM JTHOO00U
OIlepaH/l, MaCCUB HE JIOMYCTHM,;

BTOPOH MapaMeTp TaKOTo e THIIA, KaK MEPBBIH, JIIOObIe OTEepaH/Ibl, MACCUBHI HE
JIOTYCTUMBI, €CJIM 3Ha4eHHe BTOpOro mapaMerpa paBHo 0, mporpamma OyJeT mpepBaHa ¢
coo0111eHrneM 00 OIIHMOKE;

HA3HAYCHUE OTIEPAIMH: BBITIOIHIET apU(PMETHIECKOE JEICHUE IeTMMOTO Ha JIEIH-
TEeJIb ¥ BO3BPAILIAET OCTATOK OT JIEJICHUS TAKOTO K€ TUIIA, KaK TUII IEPBOT0 MapaMerpa, J10-
MyCTUMa UH(PUKCHAS 3aIHCh.

Ecnu mpon3BoanTCSt IOTy4YeHHE OCTAaTKa MPH JIEJICHWU BEIIECTBEHHBIX YHCEIN, TO
BBIYHCIISIETCS. OH CIIEAYIOIIMM 00pa30M: OCTATOK PaBEH JOIMOJHEHHUIO IO BEJIUYUHBI JIEIH-
MOTO MPOU3BEACHUS JIEIUTENSI U IeJIOT0 YMCIa, TAKOTO, YTO 3TO IMPOM3BEICHUE MEHBIIE
JAETMMOT0, HO MAaKCUMAJIBHO OJIM3KO K HEMY:

puts (14.1 % 3.2);
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BeiBesieT 1.300000, Beruncisercs 3To cienyromum odpazom: 14.1 /3.2 = 4.40625;
okpyrIieHue 10 nenoro Ban3 4.40625=4;14.1-32*4=1.3
[IpumMepsI MpaBUIBLHOTO UCTIOJIH30BAHUS:
puts (a % 10);
puts (100.1 % 3.14);
puts ((a % b) % c);

4.3.10 *= =%
dopmarsl BBI30BA:
<parameter()> *= <parameter1>;
<parameter()> =* <parameter1>;
(<parameter(0> *= <parameter]>)
(<parameter0> =* <parameter1>)
*= <parameter(> <parameter1>;
=* <parameter(0> <parameter1>;
(*= <parameter0> <parameter1>)
(=* <parameter0> <parameter1>)

TUI BO3BPALAEMOr0 3HAYEHUS ONpPENESeTCs] TUIIOM NEPBOro MapaMmerpa, YHcio
napamMeTpoB 2, BO3BpalaeMoe 3Hau€HuEe MOKHO UTHOPUPOBATh;

MepBBIA MapaMeTp Tuna int, uint, float (qanHBIe IPYTrOrO TUMA BBHI3BIBAIOT OIMIMOKY
MIPY BBITIOJTHEHUH TIPOTPAMMBI), JOITyCTUMA TOJIBKO MEPEMEHHas, MaCCUB HE JIOYCTHM;

BTOPOM MapaMeTp TaKOTo K€ THUIa, KaK MEePBbIH, TOMYCTUM JIt000H omnepan, Mac-
CHB HE JIOITyCTHUM;

Ha3HAYECHHE ONEpAIH: BBHIMONTHIET YMHOKEHHE 3HAYCHUS BTOPOTO OMEpaHaa Ha
MIEPBBIiA, 3aMHUCHIBAET PE3yJIbTAaT B MEPBBIA OMEpaH]] U MOXKET BEPHYTh €ro 3HaYEHUE, J10-
MycTUMa MH(UKCHAS 3aMKCh, 00a BUJIA 3aMUCH BHITIOIHSIIOTCS OJJUHAKOBO, IPUMEPHI:
a*=12;

SKBUBAJIEHTHO a = (a * 12)
a=(b=*c);

skBUBaJIecHTHO b =(b * ¢); a=Db
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®opmarsl BBI30BA:
<parameter()> /= <parameter1>;
<parameter()> =/ <parameter1>;
(<parameter0> /= <parameter1>)
(<parameter0> =/ <parameter1>)
/= <parameter(0> <parameter1>;
=/ <parameter0> <parameter1>;
(/= <parameter(0> <parameter]>)
(=/ <parameter0> <parameter1>)
TUI BO3BPALAEMOr0 3HAYEHUS ONpPENEsseTCs] TUIIOM NEPBOro MapaMmerpa, YHCIo
apaMeTpoB 2, BO3BPALAEMOE 3HaYEHHE MOKHO UTHOPUPOBATS;
nepBbIi napaMeTp Tumna int, uint, float (gaHHBIE APYTOTO THIIA BBHI3BIBAIOT OIIHUOKY
MIPY BBITIOJTHEHUH TIPOTPAMMBI), JOMTyCTHMA TOJIBKO MEPEeMEHHAas, MaCCUB HE JIOMYCTHM;
BTOPOM MapaMeTp TAaKOro e THUIA, KaK MepBbIH, JOMyCTUM JIt00OH onepany, Mac-
CHB HE JIOIyCTHM, €CJIM 3HaYeHHE BTOPOTO mapamerpa pasHo 0, mporpamma OyneT npepBa-
Ha ¢ coo01IeHneM 00 oImmnoKe;
Ha3Hau€HUE OIepallvy: BBIIOJIHAET JeJICHHE 3HaUeHUsl BTOPOIo OlepaHa Ha Iep-
BBIi, 3aITMCBHIBAET PE3YJIbTAT B IEPBHII ONEPaH] U MOKET BEPHYTh €r0 3HAaYCHUE, IOy CTH-
Ma HH(HUKCHAS 3amHCh, 00a BHU/Ia 3aITMCH BBHITTOTHSIIOTCS OJJMHAKOBO TPUMEPHI:
a/=12;
SKBHUBAJICHTHO a = (a / 12)
a=(b=/c);

sKBUBaJIeHTHO b=(b/c);a=Db

4.3.11 abs
dopmar BbI30Ba:
(abs <parameter(0>)
TUT BO3BPAIIaEMOT0 3HAYEHUS OMPEICIISAETCS TUIIOM TIEPBOTO MapaMerpa, YHCIIOo

napameTposB 1;
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napameTp Tuna int, uint, float (1aHHBIC IPYTOTrO THIMA BHI3BIBAIOT OIIMOKY MPH BhI-
MOJIHEHUHU TTPOTPAMMBI), IOy CTUMA TOJILKO TIEPEMEHHAsI, MACCUB HE JIOTTYCTUM;

Ha3HA4YCHHUE OTepalliy: BO3BpaIllaeT abcooTHOE (03 yuera 3Haka) 3HaUCHHUE Ma-
pameTpa, O€33HaKOBBIC IIEJbIE BO3BPAIAOTCS 0€3 N3MEHEHHH, TpUMep:

a = (abs -100); a = (abs 100); "B 060oux cinyuasx a moxy4yuT 3Haderue 100°

4.4 [lMopa3spsanHbie onepauun

4.4.1~
dopmar BbI30Ba:
(~ <parameter(0>)

THUII BO3BPAIIAEMOT0 3HAYCHHUS ONPEICISICTCS] TUIIOM TIEPBOTO IMapaMeTpa;

NEePBBIi MapaMeTp B 0a30BOH peanu3alui MOKET OBbITh THIA int WK uint (JaHHbBIE
JPYTOro THIMA BHI3LIBAIOT ONMIUOKY MPH BHITIOJHEHUH MIPOTPAMMBbI), TOMTYCTUM 1000 ore-
paH1, MacCUB HE JOMYCTHUM;

Ha3HAYCHUE OTEpalliK: BO3BPAIIACT 3HAYCHUE MapaMeTpa ¢ MHBEPTUPOBAHHBIMU

COCTOSIHUSIMU BCEX Pa3psI0B, IPUMEDP:

a=(~b);

4.4.2 |

®opmarsl BI30BA:

(<parameter0> | <parameterl>)
(| <parameter0> <parameter1>)

TUI BO3BPAL[aEMOr0 3HAYEHUSl ONpEeNEessieTCs] TUIIOM NEPBOro MapaMmerpa, YHcio
MapaMeTpoB 2;

MIEPBBINA MapaMeTp B 0a30BOI pearn3aiuu MOXKET OBITh THIIA int WK Uint (laHHBIE
JPYroro THUMa BbI3bIBAIOT OLIMOKY MpPH BHIIOJHEHUH MPOTrpamMMbl), JOIMYCTUM JIt000i ome-
paH, MacCUB He JOMYCTHUM;

BTOpPOM MapaMeTp TaKOro e THIa, KaK MEepPBbIi, TOMYCTUMBI JIOObIE OMepaH/Ibl,
MaCCHUBBI HE IOy CTUMBI;

Ha3HA4YeHHUE Olepalvy: BO3BpallaeT 3HadeHue nopaspsanoro MIIM mexnay ome-

panaaMu, IpuMcEp UCIIOJIb30BaHUA:

a=(b|2)
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IIPUCBOUT a 3HAYCHHUC bc YCTAaHOBJICHHBIM B 1 BTOPbBIM OUTOM.

443 &

dopmatsl BbI30BA:

(<parameter0> & <parameter]>)
(& <parameter0> <parameter1>)

TUI BO3BPAILLAEMOIr0 3HAYEHUS ONpEAEseTCs] TUIIOM IEPBOI0o MapaMerpa, YUCIIOo
IapaMeTpoB OT 2 10 MAaKCUMaJIbHOTO;

NepBbI MapaMeTp B 0a30BOH peanu3alnuy MOKET ObITh THIA int UK uint (1aHHbIE
JPYTOro TUIMA BbI3bIBAIOT OUIMOKY MPH BBINOJIHEHUH IIPOrPaMMBl), JOIYCTUM JIFOOOH orme-
paHj, MacCUB HE JOINyCTUM;

BTOPOM MapaMeTp TAKOrO e TUIa, KaK MEPBbI, TONYCTUMBI JIOOBIE ONEpaHbl,
MacCCHBBI HE JIOIYCTHMBI;

Ha3HAauYEHUE ONepaluu: BO3BPALLAET 3HaUeHue nopaspsaaHoro M mexnay onepasja-
MU, IPUMEP UCTIOJIb30BaAHUS:
a=(b&?2)

MIPUCBOUT a 3HadeHue b co copomennsMu B 0 BceMu OMTamMu, KpoMe BTOPOTO, €ro 3Haue-

HHEC HC U3MCHUTCA.

4.4.4 &~

®opmarsl BBI30BA:

(<parameter0> &~ <parameter1>)
(&~ <parameter0> <parameter1>)

THUI BO3BPAIIAEMOT0 3HAYEHUS OMPEAEISIeTCS TUIIOM TIEPBOTO MapaMeTpa, YHCIIOo
apaMeTpoB OT 2 JO MaKCUMAJIbHOTO;

NepBBIN napaMeTp B 0a30BOi peanu3annuy MOXKET OBITh THNA int Wi uint (J1aHHBIE
APYTOTO THUIA BRI3BIBAIOT OMIMOKY MPH BBHITOJHEHUH MPOTPAMMBI), JOMTyCTUM JIIO00U ore-
paHJl, MACCUB HE JIOIYCTHM,;

BTOPOM MapamMeTp TaKOro e THIa, KaK MEepPBbIi, JTOMyCTUMBI JIIOObIE ONepaH/bl,
MaCCHBBI HE JIOITYCTHMBI;

HAa3HAYCHUC OIICpallK: BO3BPAIIACT 3HAYCHHC IIOPA3PAAHOIO 141 MCXKOY IICPBbIM
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OINIEpPaHJIOM U HMHBEPTHPOBAHHBIM BTOPBIM, MCIIOJIB3yeTCs Al cOpoca OMTOB IO MAacke,
IIPUMEP UCIOJIb30BAHMS:

a=(b&~2)

IIPUCBOUT a 3HaueHHE b co cOPOIIEHHBIM BTOPHIM OUTOM, 3KBUBAJIEHTHO HEIOIYyCTUMOMY
BbIpaXXEeHUIO a = ( b & (~ 2)) MOCKONBKY MO3BOJISIET UCTOIb30BATh KOHCTAHTY — MPOCTast
MHBEPCUS TOMYCTUMA TOJBKO HaJ| LIEJIbIMU YHCIAMH, & KOHCTAHTA MEPBbIM MapaMeTPOM Y

~ OIIPCACIEACTCA, KaK BEIICCTBCHHOC YUCJIO.

445 |= =
@dopmaTsl BBI30BA:
<parameter(0> |= <parameter1>;
<parameter()> =| <parameter1>;
(<parameter0> |= <parameter1>)
(<parameter(0> =| <parameter1>)
|= <parameter()> <parameter1>;
=| <parameter0> <parameter]l>;
(|= <parameter0> <parameter1>)
(=] <parameter(0> <parameter1>)

THII BO3BPAILAEMOI0 3HAYEHHUs ONPEAEIAETCS THUIIOM IIEPBOrO NapameTpa, YUCIIO
IapamMeTpoB 2, BO3BpALA€MOE 3HAYEHNUE MOKHO UTHOPUPOBATh;

MEpBBIA MapaMeTp TUMa int WK uint (IaHHbIE APYTOrO TUIIA BBI3BIBAIOT OLUIMOKY
IIPY BBINOJHEHUH IPOTrpaMMBbl), JOIyCTUMA TOJIBKO IIEPEMEHHAs, MACCUB HE JIOITYCTHM;

BTOPOM mapaMeTp TAaKOro K€ TUIa, Kak MepBbIi, TOMyCTHM JII000i onepaH], Mac-
CHUB HE JIONyCTHUM,;

Ha3HA4Y€HHUE Ollepaluu: BINOJHAET nopaspsanHoe MJIM onepannoB, 3anmucheIBacT
pe3yNbTaT B MEPBBI ONEpaH] U MOXKET BEPHYTh €r0 3Ha4€HUE, PUMEHSETCS IS yCTa-
HOBKHM OTJAEIBHBIX pa3psiioB B nepemMeHHol (1 B Tex paspsgax, KOTOpbIE HAI0
YCTaHOBHTH), JOIyCTUMA MH(PHUKCHAsI 3aIIMCh, 00a BUJIA 3alIMCH BBIIOJIHAIOTCS OJMHAKOBO,
MIPUMEPBI:
al=12;

SKBUBaJIeHTHO a = (a | 12)
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a=(b= o)

skBuBasicHTHO b= (b | c);a=Db

4.4.6 &= =
@dopmarsl BBI30BA:
<parameter()> &= <parameter1>;
<parameter()> =& <parameter1>;
(<parameter0> &= <parameter1>)
(<parameter0> =& <parameter1>)
&= <parameter()> <parameter1>;
=& <parameter()> <parameter]>;
(&= <parameter0> <parameter1>)
(=& <parameter0> <parameterl>)

TUI BO3BPALAEMOr0 3HAYEHUS! ONpPENESeTCs] TUIIOM NEPBOro MapaMmerpa, YUcio
napaMeTpoB 2, BO3BpaliaeMoe 3Hau€HUEe MOKHO UTHOPUPOBATh;

MIEPBBIA MapaMeTp THMa int WK uint (IaHHBIE APYTOTO TUIA BBI3BIBAIOT OLITHOKY
IIPU BBIIIOJIHEHUHU [TPOTrPaMMBbl), 10IIyCTUMA TOJIBKO NEPEMEHHAs, MACCUB HE JIOITYCTHUM,;

BTOPOM MapaMeTp TaKOTo K€ THUIA, KaK MEepBbIH, TOMYCTUM JII000H omnepanj, Mac-
CHUB HE JIONIyCTHUM,;

Ha3HAYeHUE OIEepalMM: BHIIOJHAET nopaspsaHoe M onepaHaoB, 3amuchiBaeT pe-
3yJbTaT B MEPBBIA OMEpaH] U MOXKET BEPHYTh €r0 3HauU€HHE, MPUMEHseTcs sl cOpoca
OTJEJIbHBIX Pa3psI0B B IEPEMEHHON MPU MOMOIIM UHBEpPCHOM Macku (¢ 0 B Tex paspsuax,
KOTOpBIE HAaJI0 COPOCHUTH), AOMyCTUMA MH(PHUKCHAS 3aIKCh, 00a BUA 3aMCH BBITIOTHIIOTCS
OJINHAKOBO, PUMEPHI:
a&=12;

SKBUBAJIEHTHO a = (a & 12)
a=(b=&c);

skBuBasieHTHO b= (b & ¢); a=b

4.4.7 =&~
@dopmarsl BI30BA:

<parameter()> =&~ <parameter1>;
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(<parameter0> =&~ <parameter]>)
=&~ <parameter(0> <parameter]>;
(=&~ <parameter(0> <parameter1>)

TUI BO3BPAILlAEMOIr0 3HAYEHUS ONpEAEseTCs] TUIIOM HEPBOIo MapaMerpa, YUCIIo
IapaMeTpoB 2, BO3BpALA€MOE 3HAYEHNUE MOKHO UTHOPUPOBATh;

MEpBBIA MapaMeTp TUMa int WK uint (IaHHbIE APYTOrO THIIA BBI3BIBAIOT OLUIMOKY
IIPU BBINOJHEHUH IIPOTrpaMMbl), JOIyCTUMA TOJIBKO IIEPEMEHHAs, MACCUB HE JIOIYCTHM;

BTOPOM mapaMeTp TAaKOro K€ TUIa, Kak MepBbIi, TOMyCTHM JII000i onepaH], Mac-
CHUB HE JIONyCTHUM,;

Ha3HAuYEHUE OIepalliy: BBHINOIHIET nopaspsaHoe M mepBoro omepanjga M MH-
BEPCHOI'0 BTOPOTO, 3alIMCHIBAET PE3YJIbTAT B IIEPBHII apaMeTP U MOKET BEPHYTh €ro 3Ha-
YeHue, MPUMEHSETCs sl cOpoca OTAENbHBIX pa3psA0B B IEpEMEHHON (IIEpPBBI mapaMeTp)
10 Macke (BTOpOH mapameTp), Macka JOJbKHA ObITh B mpsMmoit ¢popme (1 B Tex paspsaax,
KOTOpBIE HAJI0 COPOCHTH), JOIMyCTUMA MH(PUKCHAS 3aITUCh, 00a BUIA 3aIIMCH BBITIOTHSIIOTCS
OJINHAKOBO, PUMEPBI:
a=&~12;

SKBMBAJIEHTHO a = (a & (~ 12)), HO MO3BOJISAET UCIONB30BATh KOHCTAHTY, IOCKOJIBKY Y
OIepalyy ~ YACIOBask KOHCTAHTA OMPEIESIETCs], KaK BEIIECTBEHHOE YHCIIO.
a=(b=&~c);

skBUBaIEHTHO b = (b & (~C)); a=Db

<<
@dopmarsl BBI30BA:
(<parameter0> << <parameter1>)
(<< <parameter0> <parameter1>)
THUI BO3BPAILIAEMOr0 3HAYEHUS OIMpPEAesieTCS TUIIOM TEPBOTO MapaMeTpa, YHCIIOo
MapaMeTpoB 2;
MIEPBBIA MapaMeTp THMa int WK uint (IaHHBIE APYTOTO TUIA BBI3BIBAIOT OLITHOKY
TIPY BBITTOJIHEHUU TTPOTPAMMBI), JIOITYCTUMBI JIFOOBIE OTepaH/bl, MACCHB HE JIONTyCTHM;
BTOPOM mapaMeTp THMa uint, TOMYCTUMBI JIFOObIE ONepaHibl, MAaCCUB HE I0ITyCTHUM;
Ha3HAYEHUE OTEPallU: BBIOIHIET CABUT 3HAYCHUSI TIEPBOTO IMapaMeTpa BIEBO Ha

YuCJI0 pa3psaa0B, 3aJaHHOC BTOPBIM MapaMETPOM, BBIIIOJIHACTCA aHAJIOTMYHO OJHOMMCH-
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HoW (yHKIMK s3bika C (Mitagmme pa3psasl 3amofHsoTess 0-Mu, cTapiive MporajaroT),
BO3BpaIaeT 3HAYCHHE MTOCIIE CJIBUTA, IOTyCTUMa WH(UKCHAS 3aIUCh, IPUMED:
a=((b|3)<<4)

BBHITIOJIHUT YCTAaHOBKY B 3HaU€HHUM b (HO HE B MepeMeHHOW b!) nByx mumaamux OUTOB U

CABUHET BCE 3HAYECHME BJIEBO Ha 4 pa3psiia, YTO SKBUBAJIEHTHO YMHOXEHUIO Ha 16.

4.4.8>>
dopmarsl BBI30BA:
(<parameter0> >> <parameter1>)
(>> <parameter0> <parameter1>)
TUT BO3BPAIIAEMOT0 3HAYEHUS OMPEIEIISAETCS TUIIOM TIEPBOTO MapaMerpa, YHCIIo
MapaMeTpoB 2;
MIEPBBIA MapaMeTp THUMa int WK uint (IaHHBIE APYTOTO TUIA BBI3BIBAIOT OLTHOKY
TIPY BBITTOJIHEHUU TTPOTPAMMBI), JIOITYCTUMBI JIFOOBIE OTepaH/bl, MACCUB HE JIOMTYyCTHM;
BTOPOM mapaMeTp THMa uint, TOMYCTUMBI JIIOObIE ONepaH/bl, MACCUB HE I0IyCTHUM;
Ha3HAYEHUE OMNEPAIMU: BBHITIOIHSIET CIBUT 3HAUEHHUS MEPBOTO MapaMeTpa BIPaBO
Ha YWCJIO PA3psIOB, 3aJaHHOE BTOPBIM IApPaMETPOM, BBITOJIHSECTCS AHAJIOTHYHO OJHO-
uMeHHON QyHkiuu s3pika C (cTapuive pa3psansl 3anofHsoTes 0-Mu, Mmiaamme nponaga-
10T), BO3BpAIllaeT 3HAUYEHUE TIOCIIe CABUTA, JOIMyCTUMA MH(PUKCHAS 3aIUCh, IIPUMED:
a=((b|64)>>3)
BBITIOJTHUT YCTAaHOBKY B 3HaUu€HMHM b (HO HE B MepeMeHHoH b!) 7-ro OuTa U CIABUHET BCe

3Ha4Y€HHE BIIPAaBO Ha 3 pa3psjia, YTO SKBUBAICHTHO JICJICHUIO Ha 8.

4.4.9 <<= =<<
@dopmarsl BI30BA:
<parameter()> <<= <parameter|>;
<parameter()> =<< <parameter1>;
(<parameter()> <<= <parameterl>)
(<parameter(> =<< <parameter1>)
<<= <parameter0> <parameter1>;
=<< <parameter()> <parameter1>;

(<<= <parameter0> <parameter1>)
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(=<< <parameter(0> <parameter1>)

TUI BO3BPAIIA€MOTr0 3HAYEHUS OMPEAESETCS THIIOM MEPBOTO MapaMerpa, YUCIIo
mapaMeTpoB 2, BO3BpAIIaeMOe 3HAYCHNE MOKHO UTHOPHPOBATE;

HepBBI MapamMeTp TUma int Wwin uint (JaHHBIE APYTOTO TUIA BBI3BIBAIOT OIIMOKY
IIPU BBHITIOJIHEHUH TPOTPAMMBI), TOMYCTHMa TOJBKO NEPEMEHHasi, MAaCCUB HE JOMyCTHUM;

BTOPOI MapaMeTp TUMA uint, JOIMyCTUMBI JIIOOBIE OTIEPAH/IbI, MACCUB HE JOIMYCTUM;

Ha3HAYCHUE OIEPAllK: BBIIOJIHIET CABUT 3HAUCHHS IIEPBOTr0O IIapaMeTpa BIEBO HA
YHUCIIO Pa3psAAoB, 3alaHHOE BTOPBIM IapaMeTPOM, IOCIE YEero 3HAYCHHE 3alHCHIBACTCS
00paTHO B MIEPBEII OMEPaH]I, BHITOTHACTCS aHAJOTHYHO OJHOMMEHHON (QyHKIMH si3biKka C,
BO3BpAIllaeT 3HAUCHHE IOCJE CABHra, 00a BapHaHTa 3allUCH OJUHAKOBBI, JOIMYCTHMa WH-
(buKkcHas 3a1MCh, TPUMEPHL:
b <<= 3;
BBIMIOJIHUT MPUCBOCHUE MIEPEMEHHOM b 3HaUeHUS 3TOH NMePeMEHHOH, CIBUHYTOTO BJIEBO Ha
3 pa3psna (3KkBUBaJIEHTHO b *= §)
a=(b<<=3)
BBITIOJIHUT MPUCBOCHUE MIEPEMEHHOM b 3HaUeHUS 3TOH NMEepPeMEHHOH, CIBUHYTOTO BJIEBO Ha

3 pa3psia ¥ IPUCBOUT PE3YJIbTAT IEPEMEHHOM a

4.4.10 >>= =>>

@dopmarsl BBI30BA:
<parameter()> >>= <parameter1>;
<parameter()> =>> <parameter1>;
(<parameter(> >>= <parameter1>)
(<parameter(0> =>> <parameter1>)
>>= <parameter(> <parameter]>;
=>> <parameter0> <parameter]>;
(>>= <parameter(0> <parameter1>)
(=>> <parameter(0> <parameter1>)

TUI BO3BPALAEMOr0 3HAYEHUS ONpPENESeTCs] TUIIOM NEPBOrO MapaMmerpa, YHCio

apaMeTpoB 2, BO3BPALIAEMOE 3HAYEHUE MOKHO HTHOPUPOBATS;
MIEPBBIA MapaMeTp THUMa int WK uint (IaHHBIE APYTOTO TUIA BBI3BIBAIOT OLITHOKY

IIPU BBINIOJIHEHUU IPOrPaMMBbl), JOIYCTUMA TOJIbKO MEPEMEHHAsi, MAaCCUB HE JIOMYCTUM;
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BTOpPOM mapaMeTp THMa uint, TOMYCTUMBI JIFOObIE ONEpPaH/Ibl, MACCUB HE JIOIYCTHUM;

HA3HAYEHUE OMNEPAIMH: BBITIOIHSET CIBUT 3HAUEHUS MEPBOTO MapaMeTpa BIPaBO
Ha YMCJIO Pa3psIoB, 3aJaHHOE BTOPHIM IMapaMETPOM, MOCIIEC YeTO 3HAYCHHE 3aIMChIBACTCS
o0paTHO B MEPBbIN MapameTp, BHIOJIHAETCS aHAJOTUYHO OJHOMMEHHON (DYHKIHU SI3bIKA
C, BO3BpaImiaer 3Hau€HUE TMOCIEe CABUTa, 00a BapHaHTa 3alUCH OJMHAKOBBI, JOIYCTUMA
WH()UKCHAS 3aITUCh, TIPUMEPBI:
b >>= 3; "skBuBasiecHTHO b = (b >> 3);
BBITIOJTHUT MIPUCBOCHUE MEPEMEHHON b 3HaUeHHS 3TON MEPEeMEHHOW, CBUHYTOTO BIPABO
Ha 3 pa3psaa (3KBUBAJIEHTHO b /= §).
a=(b<<=3)
BBITIOJTHUT MIPUCBOCHUE TMEPEMEHHON b 3HaUYeHHS 3TON MEPEeMEHHOW, CBUHYTOTO BIPABO
Ha 3 pa3psiia U IPUCBOUT Pe3yJIbTaT IEPEMEHHOM a.

Ilpumeuanue: onepayuu nopaspsoHo2o cO8uU2a KEUBANEHMHbL ONEpayusm oeJe-
HUSL U YMHOJCEHUsL HA MAKYIO Jice CMeneHb 4ucia 2, Ha CKOJbKO pazpsaoos CO8U2aemcs
4uCno, HO OHU Oosee YOOOHbL U IKOHOMUYHDL, KO20d 8 pe3ylbmame 8blYUCIeHUll Uld 6600d
BHEUHUX OAHHBIX 3A0AeMCs YUCIO pa3psa00s, Ha KOMopoe HeoOX00UMO COBUHYMb YUCTLO —
8 NPOMUBHOM CIy4ae e20 NPUOemcs 8blYUCIAMb 8036e0eHueM 2 6 cmenens, a 6 sazvike Ci
8036e0eHUe 8 CMeNneHb GbINOIHACMCS MOIbKO HAO 8eUeCMBEeHHbIMU YUCIAMU, YMO NOmpe-
Oyem 6blnoIHeHUss onepayuti npeobpazoeanusi MuUna Yucia om yeno2o K 6eujecimeenHoMy

u o6pamH0, u oasice Moicem npueecmu K OUUOKE 8 BbIYUCTCHUSIX.

4.5 MarteMaTuka

Croga BxoauT HaOOp omeparuil s MaTeMaThdecKux BbruucieHuil. [Ipenmyite-

CTBCHHO BBIYUCIICHUA IIPOU3BOAATCA HAJ YHCJIaMU THUIIA float (BCI_IICCTBCHHBIMI/I).

4.5.1 sin
dopmaT BbI30Ba:
(sin <parameter(0>)
BO3BpallacT BEIICCTBEHHOE YHCIIO, IPUHUMAET OJIUH TapaMeTp;
TUIl TIapaMeTpa BEUIECTBEHHOE YHUCIIO, JIIOOOW BUJ OlepaH/aa, MAacCUB HE JOIy-
CTHM,;

HAa3HA4YCHUEC OIICpallMM: BEIYHUCILICT U BO3BPAIIacT CMHYC yIJjia, IIepcaaBacMoro ma-
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pameTpoM, Yrojl B pajidaHax, mpumep:

a = (sin b);

4.5.2 cos
dopmar BbI30Ba:
(cos <parameter(0>)

BO3BpAlllacT BEIICCTBEHHOE YUCIIO, IPUHUMAET OJIMH MapaMeTp;

TUI TIapaMeTpa BEUIECTBEHHOE YHUCIIO, JIIOOOW BUJ OlepaH/aa, MAacCUB HE JOIy-
CTHUM;

Ha3HA4YCHHUE OTEPAIMH: BBIYUCIISIET U BO3BpPAIACT KOCUHYC yTja, TIEpeIaBaeMoro
napameTpoMm, yroj B paguaHax, IpuMep:

a=(cos b);

4.5.3 arcsin

dopmar BbI30BA:

(arcsin <parameter(0>)

BO3BpaIaeT BEIIECTBEHHOE YHCIIO, IPUHUMAET OJIUH TapaMeTp;

TUT TIapamMeTpa BEIIECTBEHHOE YHCIIO, JIF0OOW BUJ ONEpaHia, MAacCHB HE JOITy-
CTHM;

Ha3HAauYEHUE OTEpAIMU: BHIYHUCIISET U BO3BpAIIaeT ApKCUHYC BEJIMYHHBI, TIepeaBa-
eMOH MapaMeTpoM, B BHJE yrjia B paauaHax, €CIHM MapamMeTpoM IepelaeTcsl 3HaYCHHE
Menblie -1.0 uau 6ompine 1.0, BBIMOMHEHUE MPOTPaMMbI IPEPBIBAETCS ¢ COOOIIEHUEM 00
omnoKe, MpUMep UCTIOIb30BaAHUS:

a = (arcsin b);

4.5.4 arccos
dopmar BbI30BaA:
(arccos <parameter(0>)
BO3BpAIlaeT BEIIECTBEHHOE YHCIIO0, IPUHUMAET OJUH IMapaMeTp;
TUIT TIapaMeTpa BEIIECTBEHHOE YHUCIIO, JIIOOOW BUJ OlepaH/aa, MacCUB HE JOIy-
CTHM;

Ha3HAYCHUC OIICpalrN: BBIYHUCIIACT U BO3BPAIIACT APKKOCHUHYC BCIMYHHBI, IICPC-
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JaBaeMOM IapaMeTpoM, B BUJIE YIJIa B paJMaHax, €Ciu MapaMeTpoM MepeaaeTcsl 3HaUeHUe
MmenbIne -1.0 win 6onpme 1.0, BeIONHEHHE MPOrpPaMMBbl MTPEPHIBAECTCS C COOOIIEHNUEM 00
omnoOKe, IpUMep UCIOJIb30BaHNUSA:

a = (arccos 0.112);

4.5.5 tan
dopmaT BbI30Ba:
(tan <parameter(0>)
BO3BpAIIlA€T BEIIECTBEHHOE YUCIIO, IPUHUMAET OJIUH MapaMeTp;
TUI TIapaMeTpa BEUIECTBEHHOE YHUCIIO, JIIOOOM BUJ OlepaHaa, MAacCUB HE JOIy-
CTUM;

Ha3HAuYEHUE OTePalliy: BBIYUCISIET M BO3BpAIlaeT TAHTEHC (Sin/cos) yria, mepe/a-
BaeMOr0 MapaMeTpoM, Yroj B pajiuaHax, mpuMep:

a = (tan b);

4.5.6 cotan

dopmar BbI30Ba:

(cotan <parameter(>)

BO3BpalIaeT BEIIECTBEHHOE YHCIIO, IPUHUMAET OJIMH NapaMeTp;

TUI TapameTpa BEIECTBEHHOE 4YUCIO, JIF00OOW BHJ OmepaHia, MacCHUB HE JOITy-
CTHM;

Ha3HAYEHUE ONepalldy: BBIYUCISIET M BO3BpallaeT KoTaHreHc (l/ranrenc) yria,
IIepelaBaeMoro napaMeTpoM, yrojl B pauaHax, €Ciau MPU BBIYMCICHUN 3HAYEHHE TaHT€H-
ca nosyuminochk paBHbIM (.0, BHIMTOTHEHUE MPEPHIBACTCSA C COOOIIEHNEM 00 OIMOKe, MPH-
Mep HUCTOIb30BaAHUS:

a = (cotan b);

4.5.7 arctan
ddopmar BbI30Ba:
(arctan <parameter0>)
BO3BpallacT BEIICCTBEHHOE YHCIIO, IPUHUMAET OJIUH TapaMeTp;

THUII IMapaMeTpa BCHICCTBCHHOC YHCIIO, JIF000I BUA OIICpaHJa, MAaCCUB HC HOIIY-
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CTHUM;
Ha3HAYEHUE OIEepaLlMy: BBIYUCISAET U BO3BPAIIAET apKTAHI'€HC YIJIa, IEPEIaBaeMo-
rO MapaMeTpoM, Yrojl B paJuaHax, IpuMep:

a = (arctan b);

4.5.8 arctan2
dopmaT BbI30Ba:
(arctan2 <parameter(0> <parameterl>)

BO3BpAIIlACT BEIIECTBEHHOE YUCIIO, IPUHUMAET JIBA MMAPAMETPA;

THUII TIEPBOTO MapaMeTpa BEIIECTBEHHOE YHCIIO, JI000M BUJ OllepaHia, MacCUB HE
JOMYCTHUM;

THUIT BTOPOTO MapaMeTpa BEIIECTBEHHOE YKCIIO, JIIDOOM B OnepaHaa, MacCUB HE
JOTYCTHUM;

Ha3HA4Y€HUE OIEpalUU: BHIYUCISET U BO3BpALIAET apKTAaHI'€HC yIJa, Ompenesse-
MOT'O OTHOIIIEHHEM TTapaMeTPOB, YToJl B pajuaHax, IpuMep:

a = (arctan2 b c); ‘sxBuUBasieHTHO a = (arctan (b / ¢))’

4.59 """
dopmar BbI30Ba:
(" <parameter()> <parameter1>)

BO3BpAlIAaeT BEIIECTBEHHOE YHUCII0, IPUHUMAET JIBA NTapaMeTpa;

THUI TIEPBOT0 NapaMeTpa BEIIECTBEHHOE YMCIIO, JH000W BUJ ONEepaH/ia, MacCUB HE
JIOIIYCTHUM;

TUIl BTOPOTO MapaMeTpa LEJI0e YHCIIO0, 00N BUJ ONEpaHJ]ia, MAacCCUB HE JOIy-
CTHUM;

Ha3HAYE€HUE OMEPALMU: BBIYMCIISIET U BO3BPAILAET 3HAYEHUE MEPBOIO MapaMeTpa,
BO3BEJICHHOE B CTENEHb, 33aBAEMYI0 BTOPbIM IIapaMeTPOM, €CJIM 3HaYEHHUE MEPBOIo napa-
MeTpa OTpHUIIATENIbHOE, a BTOPOH mapaMeTp uMeeT IpoOHyIo YacTh He paBHyo 0.0, To mpo-
rpaMMa TpepbIBaeTcss ¢ cooOmieHneM 00 oOmuOKe, MOCKOJIbKY JOJDKEH IOMyYUThCS

KOMILJICKCHBIM, OOITYyCTHUMA I/IH(l)I/IKCHaH 3aI1Chb, MIPUMEP HUCITIOJIB30BAHUA:

a=(b"c);
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4.5.10 sqrt
dopmar BbI30BA:
(sqrt <parameter(0>)

BO3BpAIla€T BEIIECTBEHHOE YHCIIO0, TPUHUMAET OJUH IMapaMeTp;

THUIT TIEPBOTO TIapaMeTpa BEIIECTBEHHOE YHCIIO, JI00O0M BUJ ONepaH/a, MaCCUB HE
JOTYCTHM;

Ha3HAa4YEHHUE OIepaly: BBIUUCISET U BO3BPAILAET KBAaJpaTHbIA KOPEHb U3 3HaYe-
HUA napamerpa, eciau napametp MeHblne 0.0, TO BHIINOIHEHUE MPOrPAMMBI IPEPHIBAETCS C
OIM1OKOM, MPUMEpP MCIIOTb30BAHUS:

a = (sqrt b);

4.5.11 sqrt2
dopmaT BbI30Ba:
(sqrt2 <parameter0> <parameter1>)

BO3BpalIaeT BEIIECTBEHHOE YHUCII0, IPUHUMAET JIBa MMapaMeTpa;

THUII TIEPBOTO MapaMeTpa BEIIECTBEHHOE YHCIIO, JTI000M BUJ OllepaHia, MacCUB HE
JOMYCTHUM;

TUIl BTOPOrO MapameTpa LEJN0e YUCIo, JII0OON BUJA ONepaH]a, MACCUB HE JIOIY-
CTHM;

Ha3HAY€HUE OMEpPAlMK: BBIYKMCIISIET M BO3BpAIAET 3HAYEHHE KOPHS U3 CYMMBbI
KBa/IpaTOB MapaMeTPOB, IPUMEP KUCIIOJIb30BAHMUSL:

a = (sqrt2 b c¢); axBuBaneHTHO a = (sqrt (b " 2) + (¢ " 2)))’

4.5.12 _1/sqrt
dopmar BbI30BaA:
(_1/sqrt <parameter0>)

BO3BPAILAET BEIIECTBEHHOE YMCIIO0, MPUHIUMAET OJIMH TTapameTp;

THUI TapaMeTpa BEIIECTBEHHOE YMCIIO, JII0OOW BU OMepaH/a, MacCHB HE JIOIY-
CTHUM;

Ha3HAYCHUE OTEPAIMU: BRIYHMCIISET M BO3BpAIIaeT 3HaueHne, papHoe 1.0 nenennoe
Ha KBa/IpaTHBIN KOPEHb W3 3HAYCHUS TapaMeTpa, eCiIv 3HaYCHHEe MapaMeTpa MEHBIIE WIH

paBHo (.0, BBIOJSHEHUE MPOTpaMMBbl OyJET MPEPBAHO C OUIMOKOW, MpUMEp HCIOJIb30Ba-
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a=(_1/sqrt b); sxBuBanenTHo a = (1 / (sqrt b))’

4.5.13

CTUM;

eA
dopmar BbI30Ba:
(e <parameter(>)
BO3BpAlllacT BEIICCTBEHHOE YUCIIO, IPUHUMAET OJIMH MapaMeTp;

TUI TIapaMeTpa BEUIECTBEHHOE YHUCIIO, JIIOOOW BUJ OlepaH/aa, MAacCUB HE JOIy-

Ha3HAYCHUC OIICPpAalMU: BEIYHUCIIACT U BO3BPAIIACT 3HAUCHUC €, BO3BCACHHOC B CTC-

IICHb, 3aJaBaACMYIO IMMapaMEeTPOM, NPUMEP UCITIOJIb30BaHU:

a=(e"b);

4.5.14

CTUM;

log
dopmar BbI30BA!
(log <parameter(>)
BO3BpAIllaeT BEIIECTBEHHOE YNCIIO, IPUHUMAET OJIMH MapameTp;

TUIl NIapaMeTpa BEUIECTBEHHOE YUCIIO, JIIOOOM BUJ OlE€paH/ia, MacCUB HE JOIy-

Ha3HA4YCHUC OIICpAalH: BBIYUCIEICT U BO3BPAIIACT 3HAUCHHUC HATYpPaJIBHOI'O JIora-

pudMa BeTMUYMHBI, 33/1aBAEMOM [TapaMeTPOM, €CIIM MapameTp MeHble uian paseH 0.0, mpo-

rpaMmMa OyJIeT mpepBaHa ¢ coo0IIeHreM 00 ommoKe, IPUMEP UCIIOIb30BAHMUS:

a = (log b);

4.5.15

CTUM;

log10
dopmar BbI30Ba:
(log10 <parameter0>)
BO3BpAIlAeT BEIIECTBEHHOE YMCIIO, MPUHIUMAET OJIMH TTapameTp;

THUII IMapaMeTpa BCHICCTBCHHOC YHCIIO, JIF000I BUA OIICpaHJa, MAaCCUB HC HOIIY-

HAa3HAYCHHUC OICpalrr: BBIYUCIACT U BO3BPAIIACT 3HAYCHHUC ACCATHUYHOIO JIora-

pudMa BeTMYMHBI, 33/1aBa€MOM MTapaMeTpoM, €clid rnmapameTp Menbie uiam paseH 0.0, mpo-
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rpaMmMa OyJIeT mpepBaHa ¢ coo0IIeHreM 00 ommoKe, MPUMEP UCIIOIb30BAHMUS:

a = (logl0 b);

4.5.16 floor
dopmar BbI30Ba:
(floor <parameter0>)

BO3BpAlllacT BEIICCTBEHHOE YUCIIO, IPUHUMAET OJIMH MapaMeTp;

TUI TIapaMeTpa BEUIECTBEHHOE YHUCIIO, JIIOOOW BUJ OlepaH/aa, MAacCUB HE JOIy-
CTHM,;

Ha3HA4YCHHUE OMepalliu: BO3BpallaeT 3HAUCHHUE MapaMeTpa, OKpyIJIeHHOe 10 Oyu-
KaNIIero MaKCUMMaJbHOTO LIEJIOT0 (OKPYTJIEHUE BBEPX ), IPUMEP UCIIOIb30BAHUSA:

a = (floor b);

4.5.17 ceil
dopmar BbI30BA:
(ceil <parameter(>)

BO3BpaIaeT BEIIECTBEHHOE YHCIIO, IPUHUMAET OJIUH TapaMeTp;

TUT TIapamMeTpa BEIIECTBEHHOE YHCIIO, JIF0OOW BUJ ONEpaHia, MAacCHB HE JOITy-
CTHM;

Ha3HAaUYEHUE OIepalvy: BO3BpallaeT 3HAYCHHUE Mapamerpa, OKpYyIJIeHHOe 10 OJu-
KAUIIET0 MUHUMAIBHOTO 1IeJIOT0 (OKPYTJICHHE BHU3), IPUMED UCIOIB30BAHMS:

a = (ceil b);

4.5.18 frexp
dopmar BbI30BaA:
(frexp <parameter0> <parameter1>)

BO3BpAlIaeT BEIIECTBEHHOE YHUCII0, IPUHUMAET JIBA NTapaMeTpa;

TUI MEPBOr0 NMapaMeTpa BEIIECTBEHHOE YMCIIO, J00W BUJ ONepaHia, MacCUB HE
JIOTYCTHUM;

THUII BTOPOT'0 NTapaMeTpa LEeN0e YUCII0, TOIYyCTUMA TOJIBKO ITEpEMEHHAs!, MACCUB HE
JIOTYCTHUM;

Ha3HAYCHHUC OIICPpalr: BO3BpAIACT HOPMAJIN30BAHHYIO ,I[pOGHy}O HaCTb 3HAYCHUA
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IIEPBOro IapaMmeTpa, eciau nepBbli napaMmerp He paseH 0.0, TO BO3BpallaeMoe 3Ha4ECHHE
paBHo X / 2”N, rne X 3HaUu€HHUE MEPBOrO Mapamerpa, BO BTOPOH MapaMeTp 3alHrChIBaCTCA
LEJIOYNCIICHHAsT BeauuuHa N, BO3BpallacMoe 3HAaYeHHE Bceraa Haxomures mexay 0.5
BKJIFOUUTENBHO U | MCKIIOUUTENBHO, €CJIX NepBbii napametp paseH 0.0, To Bo3Bpamaercs
0.0 u Bo BTOpOI NapameTp 3anuceiBaercs 0, IpuMep UCIOJIb30BAHMS:
a= (frexp b ¢);

Ilpumeuanue: 015 nonyyeHuss HEHOPMAIUIOBAHHO20 3HAUEHUs OPOOHOU U-UTU Ye-

JIOU Yacmu 6ewecmeenHo20 YUcia npeoHasHavena onepayus fraction.

4.5.19 2N

dopmar BbI30Ba:
(*2” <parameter0> <parameter1>)

BO3BpalllaeT BEIIECTBEHHOE YNCII0, IPUHUMAET JBa I1apaMeTpa;

THUI NIEPBOTO MapaMeTpa BEIIECTBEHHOE YMCIIO, JII0OOW BUA ONEpaH]ia, MaCCUB HE
JOIyCTUM;

TUI BTOPOT'O MapaMeTpa BEIIECTBEHHOE YUCIIO, 000N BUJ ONEpaH]ia, MACCUB HE
JOMyCTUM;

Ha3HAYCHWE OTEpAIMH: BO3BpAIIAET 3HAYCHHE MEPBOTO MapaMeTpa, YMHOKEHHOE
Ha 2, BO3BEIECHHOE B CTEMEHb, PABHYIO 3HAYEHHMIO BTOPOIO Mapamerpa, JOIMyCTHMa HH-
(uKCcHas 3aIUCh, IPUMEP HCIIOIb30BAHUS:

a= (b *2” ¢); axBuBaienTHO a= (b * (2" ¢))’

4.5.20 fraction

dopmar BbI30BA:
(fraction <parameter(0> [<parameter1>])

BO3Bpal[aeT BEIIECTBEHHOE YHCIIO, IPUHUMAET OJIMH WM JIBA TTapaMeTpa;

THUT TIEPBOTO MapaMeTpa BEIIECTBEHHOE YHCIIO, JTI00O0W BU ONEpaH/a, MACCUB HE
JIOITYCTHUM;

TUIT BTOPOTO TMapameTpa BEHIECTBEHHOE YUCIIO, JOMYyCTHMAa TOJIBKO MEepeMEHHas,
MacCCHB HE JO0IyCTUM;

Ha3HAYCHHUE OIEPalMU: BO3BPAIIACT 3HAYCHHE NPOOHOIN YacTH MEpBOrO MapameT-

pa, eciau BTOPOil mapaMeTp MPUCYTCTBYET, TO B HETO 3alMChIBAETCS MHTErpajibHas (1iesiast)
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9acTh NIEPBOTO MapaMeTpa, MPUMEP UCTIOTH30BAHHMS:
floatabc;

b =123.456;

a = (fraction b ¢);

puts a c;
nHaneugataet 4.560000E-1 1.230000E2

a = (fraction b);

4.5.21 sign
dopmar BbI30BaA!
(sign <parameter(>)

BO3BpalIaeT BEIIECTBEHHOE YHCIIO, IPUHUMAET OJIMH NapaMeTp;

TUI TIapaMeTpa BEUIECTBEHHOE YHUCIIO, JIIOOOM BUJ OlepaHaa, MacCUB HE JOIy-
CTUM;

Ha3HAauYeHUe Olepaluu: BO3BpallaeT 3HAK IEpPBOro MapaMeTpa, €CiIu 3HAYCHHE
nepBoro napamerpa 6osbiie 0.0, Bo3Bparmraercs 1.0, eciu mensine 0.0, Bo3Bpamaercs -1.0,
ecinu paBHO 0.0, Bo3Bpamaercs 0.0 (BO3MOXXHOE B MallMHHOM NPEACTABICHUU OTpHIIA-
TenabHOoe 3HaueHue -0.0 He yuuThIBaeTcs), HpUMep UCIOJIb30BaHUS:

a = (sign b);

4.5.22 min
dopmar BbI30BaA:
(min <parameter(0> <parameter1>)

BO3BpAlIaeT BEIIECTBEHHOE YHUCII0, IPUHUMAET JIBA NTapaMeTpa;

THUI MIEPBOT0 NapaMeTpa BEIIECTBEHHOE YMCIIO, JH000W BUJ ONEepaH/ia, MacCUB HE
JOMYCTHUM;

THUIl BTOPOTO MapaMeTpa BEIIECTBEHHOE YMCIIO0, 00N BUJ ONlEpaH/ia, MaCCUB HE
JOTYCTHM;

Ha3HA4YCHUE OMNEpAlK: BO3BpAIlaeT 3HAYCHUE MUHUMAJIBHOTO U3 ABYX MOJYYEH-
HBIX ITAPaMETPOB, IPUMEP UCIOJIH30BAHUS:

a=(minb c);
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4.5.23 max
dopmar BbI30BA:
(max <parameter0> <parameter1>)

BO3BPAILAET BELIECTBEHHOE YUCIIO, IPUHUMAET /IBA [TapaMeTpa;

THUI TIEPBOTO MapaMeTpa BEIIECTBEHHOE YMCIIO, JII00O0W BUJ ONEpaH/ia, MaCCUB HE
JOIyCTUM;

TUI BTOPOT'O MapaMeTpa BEIECTBEHHOE YUCIIO, 000N BUJ ONEepaH/ia, MAaCCUB HE
JOIyCTUM;

Ha3HAYCHUE OIEpAIMy: BO3BpAIIAeT 3HAYCHWE MUHHMAIBHOTO W3 JIBYX MOIydYeH-
HBIX [1apaMeTPOB, IPUMEP HCIIOJIb30BAHU:

a=(max b c);

4.5.24 limiter

®dopmar BbI30Ba:

(limiter <parameter0> <parameter1>)

BO3BpaIllaeT BEIIECTBEHHOE YNCII0, IPUHUMAET JBa I1apaMeTpa;

THUI NIEPBOTO MapaMeTpa BEIIECTBEHHOE YMCIIO, JII00OW BU OlepaH]ia, MaCCUB HE
JIOITYCTHUM;

TUI BTOPOT'O MapaMeTpa BEIIECTBEHHOE YUCIIO, 000N BUJ ONEpaH]ia, MACCUB HE
JIOIIyCTHUM;

Ha3HAYeHUE ONepallMy: BO3BPAIAET 3HAYEHUE CUTMOKUAA OT MEPBOro MapamMmerpa,
YMHOXXEHHOI'O Ha 3HaUY€HHE BTOPOIO MapaMeTpa, CUTMOMJ Bbluucisercs no ¢gopmyne 1/
(1 + e*X), rae X 3HayeHHEe MEpPBOro Mapamerpa, UCHOJIb3YeTCs IS SKCIIOHEHIIUATbHOTO
OrpaHHYEHHUs aMIUIUTYJAbl CUTHAjla, HE3aBHUCHUMO OT 3HAKa y TEKYyIIEro oTcyeTa, MpUMep
UCIOJIb30BAHMS:

a = (limiter b ¢); "sxBuBasienTHO a = (¢ * (1 /(1 + (e" b))))

4.5.25 A2
dopmar BbI30Ba:
("2 <parameter0>)
BO3BpAIAeT BEIIECTBEHHOE YMCIIO, MPUHIUMAET OJIMH TTapameTp;

THUII IMapaMeTpa BCIICCTBCHHOC YHCIIO, JIF000I BUO OIICpaHlda, MAaCCUB HC HOIIY-
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CTHM;
Ha3HA4YeHHUE ONepalvy: BO3BpAIllaeT 3HAUCHUE NapameTpa, BO3BEIEHHOIO B KBajl-
paT, A0MmycTUMa UH(PUKCHAS 3alUCh, IPUMEP UCTIOIb30BAHUS:

a = (b "2); "sxBuBanentHo a = (b " 2);

4.5.26 1/
dopmar BbI30Ba:
(_1/ <parameter0>)

BO3BpAaIIacT BEMIECTBEHHOE YHCIIO, IPUHUMAET OJIUH TTapaMeTp;

THIT TIapaMeTpa BEIICCTBEHHOE YHUCIIO, JIFOOOW BHUJ OlepaH/a, MAacCUB HE JOIIy-
CTHUM;

Ha3HAauYEHUE OTEpaIliy: BO3BpaIlaeT 3Ha4eHue, paBHoe 1.0 meneHHoe Ha 3HAYCHUE
nmapameTpa, eclii mapaMeTpoM Iepeaaercs 3HadeHue, paBHoe 0.0, mporpamma Oyjaer mpe-
pBaHa ¢ cooOIIeHreM 00 OIHMOKE, TPUMEDP MCTIOIb30BAHUS

a=(_1/b); axBuBanenTHo a = (1 / b);

4.5.27 rad
dopmar BbI30BA!
(rad <parameter(0>)

BO3BpAIllaeT BEILIECTBEHHOE YNCIIO, IPUHUMAET OJIMH IapameTp;

TUT TIapamMeTpa BEIIECTBEHHOE YHCIO, JIF0OOW BUJ ONEpaHia, MAacCHB HE JOITy-
CTHM;

Ha3HauCHHE ONepalyy: BO3BpAalaeT 3HaYeHUE B paJuaHax, paBHOE 3HAUYEHUIO yIJia
B Tpajlycax, MOJYyYEeHHOMY MapaMeTpOM, IPUMEP UCTIOTH30BAHHUS:

a = (rad b); sxBuBanentHo a = (b * (P1/ 180));

4.5.28 grad
@dopmar BbI30BaA:
(grad <parameter(>)
BO3BpAILlAeT BEIIECTBEHHOE YMCIIO, MPUHUMAET OJIMH TapameTp;
THUI TapaMeTpa BEIIECTBEHHOE YMCIO, JII00OW BUJ OMepaH/aa, MacCHB HE JIOMY-

CTHM;
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Ha3HAYCHME OIEPALIMK: BO3BpAIaeT 3HAYCHUE B IPaaycax, paBHOC 3HAYCHUIO yIJIa
B paJyaHax, MOJy4eHHOMY I1apaMeTPOM, IIPUMEDP UCIIOJIb30BaAHUSA:

a = (grad b); skBuBasnientHo a = (b * (180 / P1));’

4.5.29 norm
dopmar BbI30BaA:
norm <parameter0> <parameter]> <parameter2>;

HUYETro HE BO3BpAIIAEeT, IPUHUMAET TPU MapameTpa;

NEPBBINA MapameTp TUNa Iesioe, 0€33HAKOBOE 1I€JI0€, BEIIECTBEHHOE YUCIIO, AOIY-
CTHM TOJIbKO MacCHB;

BTOPOH MapaMeTp TaKOTro K€ THUIa, KaK MEepBbId, JIFOOOH ornepaH/, MacCUB HE JI0-
MyCTUM;

TPETHI MapaMeTp TAaKOoro e THUIa, KaK MepBbIi, Jt000H onepaHa, MacCUB HE JI0-
MyCTUM;

Ha3HA4YCHHUE Olepally: MPOU3BOJUT HOPMATU3AIMIO0 3HAYCHUM MAacCHBA, MPUHU-
MaeMoOro MEepBbIM MMapaMeTpoM, HOpMalM3alus Npou3BoAuTcs mno gopmyne: X[i] = N *
X[i] / M, raoe X[i] — Kaxaplii SJIE€MEHT HOPMaJIU3yeMoro MaccuBa, N 3HAYCHHE TEPBOTO
napamerpa (macmrad), M 3HaueHHue BTOPOro mapaMmerpa (JAeUTelNb), €Clii 3HaYeHUE BTO-
poro nmapametpa pasno 0.0, mporpamma OyieT mpepBaHa ¢ OMUOKON, IPUMEP UCIOIb30Ba-
HUSA:

uint a[128]; getsignal a; norm a 1000 10;

4.5.30 random
dopmar BbI30BA:
(random [<parameter0> [<parameter1>]])

BO3BpalllaeT 0e33HAKOBOE IIeJI0€ YUCIIO0, YHCIO MapaMeTpoB mepeMeHHoe oT 0
10 2;

TIEPBBIN MMapameTp, eCIM yKa3bIBACTCs, UIMEET THIT 0€33HAKOBOE IEJI0e, TOIYCTHM
T000H oIepaH]i, MaCCUB HE JIOIYyCTHM;

BTOPOW MapameTp, €ClIu YKa3bIBaeTCs, MIMEET THN 0e33HaKOBOE IIEJIOe, JOITYCTHM
M000i onepaH]i, MacCUB HE JI0IyCTHUM;

Ha3HA4YCHUC OIICpalru: BO3BpaAIIacT HC@BHOCquaﬁHOC 4YUCJIO, CCIU IIapaMCTpPOB
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HET, TO YUCJIO HAXOAUTCS B AuanazoHe oT 0 10 MaKCUMaJIbHOTO BO3MOKHOT0, 337aBacMo-
ro 6ubnmoTexamu si3pika C, eciy yKa3aH OJHMH MapaMeTp, TO OH 33JaeT BEPXHIOI TPAHUILY
CJIy4alfHOTO YHMCJIa, €CJIM YKa3aHbl JBa TapaMeTpa, TO MEPBbIM 3a1aeT BEPXHIOK, a BTOPOU

HHKHIOIO I'pAaHUIIbI:

a = (rand); ‘cirydaitHoe unciio ot 0 10 MakCMMallbHOT'O 3HAKOBOTO 1I€JIOr0
a = (rand 100); ‘cnydaitHoe yucio ot 0 mo 100°
a = (rand 10 100); ‘ciydaitHoe uncio ot 10 mo 100°

4.5.31 seed

dopmar BbI30Ba:
seed;
HUYETO HE BO3BpAIaCT, TapaMeTPOB HE UMECT;
Ha3HAYCHUE ONEpaIluy: MPOU3BOIUT COPOC reHepaTopa CIy4YalHBIX YHCEN, €CIIU
HE BBI3BAaTh ATy OIEpAIUIO Mepe]] ucroiib3oBanueM rand, To rand OyneT Bcerja BO3Bpa-
aTh OJIHY M TY K€ TOCIIEA0BATEILHOCTD TICEBIOCITYYaHBIX YHCEIl, IPUMEDP HUCIIOIB30Ba-
HUS:

seed;

4.5.32 sinusoid
dopmar BbI30Ba:
(sinusoid <parameter(0> <parameter1> <parameter2> <parameter3>)

BO3BpAlIaeT BEIIECTBEHHOE YHCIIO, IPUHUMAET YEThIpe MapameTpa;

BCE MapaMeTphbl BEUIECTBEHHBIC YHCIIA, IOMYCTUMBI JIFOObIE OMEepaH/Ibl, MACCUBBI
HE JIOITYyCTUMBIL;

Ha3HA4YCHHUE OTepalliy: BEIYMCIISIET U BO3BpalaeT 3HaueHue no gpopmyne A * sin(
B*C+ D), roe A, B, C D — napamerpsl, COOTBETCTBEHHO OT IEPBOIrO JI0 YE€TBEPTOTO,
orieparusi MPUMEHSCTCS JIJIsl TeHEPAIMA CUHYCOUITBHBIX KOJIeOaHU, MpUMEpP UCIOJIB30-
BaHUSA:

a = (sinusoid amp freq time phase);
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4.5.33 cosinusoid

dopmar BbI30BA:

(cosinusoid <parameter0> <parameter1> <parameter2> <parameter3>)

BO3BpAIllaeT BEIIECTBEHHOE YHCIIO0, IPUHUMAET YEThIpe MapaMeTpa;

BCE MapaMeTphl BEIIECTBEHHBIE YUCIIA, JTOMYCTHMBI JIIOObIE OMEepaH/Ibl, MAaCCHUBBI
HE JIOTTYCTHMBI;

Ha3HA4YeHHUE OIepalMu: BBIYUCISIET W BO3BpallaeT 3HadeHue 1o dopmyie: A
*cos(B*C+ D), rne A, B, C D — napameTpbl, COOTBETCTBEHHO OT IIEPBOTO JI0 YE€TBEP-
TOTO, OTepaIs MPUMEHSETCS I TeHepalMd KOCHHYCOMIAIbHBIX KOJICOaHWH, TpUMep
MCIIOJIb30BAHMUSL:

a = (cosinusoid amp freq time phase);

4.6 CTpokmu

Habop oneparwmii mist paboTsl CO CTPOYHBIME ITEPEMEHHBIMH TS TTOIICPKKH THITA
AaHHbIX str. Omepanuu cielsT 3a JONYCTUMOCTBIO BBINOJHSAEMbIX JEHCTBHHA, HO
OOJIBIIMHCTBO U3 HUX HE MPEPHIBAET BHIMOIHEHUE TporpamMMbl. Eciin mpou3BoaAnuTCS yIUTH-
HEHUE CTPOKU KaKUM-JIMOO cloco00OM, U pe3yJIbTaT MmojydaeTcs anuHHee Oydepa, To cTpo-
Ka aBTOMaTHYeCKH oOpe3aercs A0 JIuHbI Oydepa. ['apanTupyercs npaBuiIibHOE BBIOTHE-
HUE CTPOYHBIX omepauuil Toiabko ¢ cumBoinamu ANSI, cocrosimumu u3 1 Gaiita. UNI-

CODE He noanepkuBaercs.

4.6.1 concat
dopmar BbI30BaA:
(concat <parameter(0> <parameter1> [<parameter2>...<parameter3 1>])
BO3BpALIAE€T CTPOKY, IPUHUMAET NIEPEMEHHOE YHCIIO IMAPAMETPOB OT 2 10 MAKCH-
MaJbHOTO IOy CTUMOTO;
NEPBBIN MapaMeTp CTPOKA, JOMYCTUM JIFOOOH orepaH, MacCUB HE JIOMYCTUM;
BTOPOM IapaMeTp CTPOKa, AOIYCTHM JIt000H ollepaH/i, MacCUB HE JOIYCTUM;
rapaMeTphl ¢ TPETHETO MO MOCISAHUN TaKue K€, KaK MPEabI Ty IIHii;
Ha3HAYEHHUE OTEpaIiK;: BHIMOIHIET KOHKATEHAINIO (CIIUSIHHUE) CTPOK, MOJTYYSHHBIX
rnapamMeTpaMu, BO3BpaIllaeT pe3yJbTaT KOHKATEHALIUH, IPUMEP UCIIOIb30BAHUS:

b =1001.3; str a = (concat “3HaueHue IepeMeHHOl b paBHO ” b);
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B pe3yJbTaTe MepeMeHHas a OyJleT coiepkKaTh CTPOKY ‘‘3HauYeHHE MEPEeMEHHOW b paBHO

1.0013E3”.

4.6.2 length
dopmar BbI30BA:
(length <parameter0>)

BO3BpaIaeT 0€33HaKOBOE 11€J10€, IPUHUMAET OJIMH MapaMeTp;

napaMeTp TUIa CTPOKa, JOMYCTUM JII000M OrepaH 1, MacCUB HE JOMYCTUM;

Ha3HAaY€HUE ONEpalu: BHIYUCIIAET U BO3BPALLAET JJIMHY CTPOKHU, TOJyYEHHOH Ma-
paMeTpoM, BO3BpalllaeTcst Yuciao 0ailT 0e3 ydyera 3aBeplIaroIero HoJisl, HO €ClIU B Cepeu-
HE CTPOKH BCTpPEUYaeTCs HyJIeBOI OaliT, OH TOXKE yUUTHIBAETCS B O0IIEH JITUHE, TPUMED HC-
MOJIb30BAHMUSL:
b = (length “nnuHa »TOM CTpOKH paBHa 267);
nepeMeHHo! b Oy1eT MpUCBOECHO 3HaUeHue 26;
puts (length “’);

Haneuartaert 0.

4.6.3 substr
dopmaT BbI30Ba:
(substr <parameter0> <parameter1> [<parameter3>])

BO3BpAlla€T CTPOKY, YUCIIO MTapaMeTPOB MEPEMEHHOE OT 2 10 3;

MEpBBI MapaMeTp TUNAa CTPOKa, JOMYCTHM JIIOOOM OmepaHj]i, MacCUB HE JOIy-
CTUM;

BTOpO mapameTp 0e33HaKOBOE IeI0e, AOMyCTUM JIF000H onepaHa, MacCuB He J0-
MyCTHUM;

TpeTHil mapametp 0e33HAKOBOE 11eJI0€, JOMYCTUM JTF000U OrepaH/1, MacCUB HE JIO-
MyCTUM;

Ha3HAYeHUE OIMepalldy: BO3BpalllaeT 4acTh CTPOKH, MOJTYYEHHOW MEpBHIM Mapa-
MeTpOM (TIOJCTPOKY), BTOPOH MmapaMeTp 3a/laeT HOMEp CUMBOJIA, HAYMHAS ¢ KOTOPOTO U3-
BJIEKAETCS MOJCTPOKA, €CJIU TPETUN MapaMeTp OMYIIEH, TO U3BJIEKAECTCS TOJIbKO OJIUH CUM-

BOJI, €CJIM TPETUH MapaMeTp yKa3aH, TO OH 3a/laeT JJIMHY MOJCTPOKH, KOTopas OyleTr u3-
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BJICUCHA, €CITH YK€ PE3yJIbTaT MEPEXOUT Yepe3 ITPAHUILy HCXOTHOU CTPOKHU, TO U3BIICUCHUE
MpeKpaiaercs, 0aiThl HyMEPYIOTCS, KaK AJIEMEHThl MAaCCUBa, HAYMHAS C HYJEBOTO, TIPH-
MEp UCTIOIH30BAHMUS:

puts (subs “abcdefijklmnop” 3 4);

Haneyaraet defi

4.6.4 char
dopmar BbI30Ba:
(char <parameter0> <parameter1>)
BO3BpauiaeT 0e33HaKOBOE 11eJI0€, MPUHUMAET 2 MapameTpa;
MEPBBIA MapaMeTp TUMA CTPOKa, JOMYCTHM JIFOOOW OmMepaH]i, MacCUB HE JOIy-
CTHM;

BTOPOH mapameTp THIla 0e33HaKOBOE IIeTI0e, JAOMYCTHM JI000H omepaH, MaccuB
HE JIOMYCTHM;

Ha3HauyeHue ornepanuu: Bo3BpamaeT ko cumbosia ASCII, Haxond1erocs B CTpoke
B TIO3UIIUH, NIEPEAaBaeMOl BTOPBIM IMapaMeTpOM, €CIIU YKa3aHa MO3UIHsI OOJIbILe HIIH paB-

Hasg OJIMHC CTPOKH, TO BO3BpaIIacTCAa KO 0, IIpuUMEp:

puts (char "1a2b3c4e5f6h" 5) (hex (char "1a2b3c4e5f6h" 3) ) (char "1a2b3c4e5f6h" 30);

Hareuataet 99 62 0

4.6.5 insubs
®dopmar BbI30Ba:
insubs <parameter()> <parameter1> <parameter3>;

HUYETro HE BO3BpAIAeT, IPUHUMAET TPU apaMeTpa;

MIEPBBIM ITapaMeTpP TUIIA CTPOKA, JOIYCTHMa TOJBKO MEPEMEHHAs, MaCCUB HE JI0-
IIyCTHUM;

BTOPOM IapaMmeTp CTpOKa, AOMYCTUM JIt000i orepaH/i, MacCUB HE JOMYCTHM;

TpPEeTHl mapaMmeTp Turma 0e33HaKOBOE IIeNI0e, JOMYCTHM 000N orepaHa, MacCHB
HE JOIyCTHUM;

Ha3HA4YCHHUC OIcpanuu: 3aMCHACT B CTPOKC, HOHy‘IGHHOﬁ IECPBBIM IIapaMCTPOM,
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9YacTh TEKCTa Ha IMOJCTPOKY, TMOJTYYCHHYIO BTOPHIM IapamMeTpOM, TPETHUM IapaMeTpOM
YKa3bIBA€TCA MO3UIIUS, C KOTOPOTO MPOU3BOAUTCS 3aMEHA, IIPUMEP UCTIOIh30BAHUS:
puts (insubs “abcdefijklmnop” “123456 3 );

HareyataeT abcl23456lmnop

4.6.6 lowr
dopmar BbI30Ba:
(lowr <parameter(>)
BO3BpaIacT CTPOKY, MPUHUMACT OJUH TapaMeTp;
napamMeTp THIA CTPOKa, TOMYCTHM JIF000H OTepaH]l, MaCCUB HE JIOMYCTHM;
Ha3HAYEHUE OTEpAaIlUU: TEPEBOJAUT BCE CHMBOJIBI CTPOKH B HIKHUN PETUCTP U
BO3BpaIlacT pe3yiabTar, IPUMED UCITOJIb30BAHMS:
puts (lowr “abCDdeFijkIMnoP”);

Haneyaraer abcdefijklmnop

4.6.7 upr
dopmar BbI30Ba:
(upr <parameter(0>)
BO3BpalllaeT CTPOKY, IPUHUMAET OJMH MapameTp;
napameTp TUIa CTPOKaA, IOMYCTUM JIF000M OnepaH i, MAaCCUB HE JIOMyCTHUM,;
Ha3HAYEHUE OTEpaIliu: MEPEBOJUT BCE CHMBOJIBI CTPOKH B BEPXHHUU PETHCTP U
BO3BpalllaeT pe3yJbTaT, MPUMEpP UCIIOIH30BAHMUS:
puts (lowr “abCDdeFijkIMnoP”);
HanedataeT ABCDEFIJKLMNOP

4.6.8 getword
dopmar BbI30BA:
(getword <parameter()> <parameterl>)
BO3BpAI[aeT CTPOKY, IPUHUMAET JIBa MTapaMeTpa;
MEPBBI MapaMeTp TUIA CTPOKa, AOMYCTUM JIOOOH OmepaHja, MacCUB HE JOITy-
CTHM;

BTOpOﬁ I1apamMeTp THUIIA 0e33HaKoOBOE eiaoc, O0ImyCcTumM JIF000H o1Icpan, MaCCuB
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HE JIOIYCTHM;
Ha3HAYEHUE ONEpaLMM: BO3BpALIAET CIOBO, COJEpXKalleecs B CTPOKE, HAUMHAS C

CHUMBOJIa C HOMEPOM, YKa3aHHBIM BTOPHIM NTapaMETPOM, CTPOKA MEpeaeTcs MEPBbIM Hapa-

METPOM, CJIOBO H3BJIEKAETCs, TOKA He OyJeT oOHapy»KeH pa3ieiauTeab — CUMBOJ C KOJIOM

MeHee 0x21, npuMep UCIOJIBb30BaHHUS:

puts (getword “abCDdeFijk IMnoP” 4);

Harreyataetr deFijk

4.6.9 ascii
dopmaT BbI30Ba:
(ascii <parameter(0> [<parameter1> ...<parameter31>])
BO3BpAIla€T CTPOKY, MPUHUMAET NIEPEMEHHOE YKCIIO TapamMeTpoB oT 1 10 makcu-
MaJbHOTO;

NEePBBIN MapamMeTp Tuna 0e33HaKOBOE IIeNI0e, JOMYCTHM JI00OW OrepaH]i, MacCHB
HE J0MYCTHUM;

BTOPOM U MOCHENYIOIUE TapaMeTphl TAKKE )K€, KaK MePBbIH;

Ha3Ha4YeHHUe orepanuu: GopMHupyeT cTpoky u3 cumBoiioB, ASCII ko KOTOpbIX 3a-
JlaeTCsl YMCIIaMu, MepeaBaeMbIMU MTapaMeTpaMu, 3aBEpILAIOIINNA HOJb YKa3bIBaTh HE Tpe-
OyeTcst, IpUMep UCIIOJIb30BaHUS:
puts (ascii 0x21 0x22 0x23)

Haneyaraer |"#

4.6.10 hex
dopmar BbI30BA:
(hex <parameter(0> [<parameter1>])

BO3BpAILlAET CTPOKY, MPUHUMAET EPEMEHHOE YHCII0 TapaMeTpoB ot 1 1o 2;

MIepBBIN apameTp 0e33HaKOBOE I1eJI0e, AOITyCTUM JTF000H OrepaH/l, MacCHUB HE JI0-
MyCTUM;

BTOpOI mapameTp 0e33HaKOBOE LeJI0e, AOMyCTUM JIF000H onepaHa, MacCcuB He J0-
MyCTHM;

Ha3HAYCHUC OIICpalu: BO3BPAIIACT CTPOKY, COACPKAIIYIO HMICCTHAAUNATCPHUYIHOC
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IPEJICTABIEHUE LIEJO0r0 YMCia, MEpPBbIA MapaMeTp 3aJaeT 4Yucio Uil IpeoOpa3zoBaHMs,
BTOPOM IapaMeTp OrpPaHUYMBAECT JJIMHY CTPOKM pe3yjbTaTa YKa3aHHBIM YUCIOM CHUMBO-
JIOB, IIPUYEM OTCEYKa CHMMBOJIOB IPOM3BOAMTCS HE C KOHIA CTPOKH, a C €€ Hadajua, 3TO
y100HO, HalpUMep, €CJIM HaJI0 BBIBECTU TOJIBKO KOJ Mjajauliero 6aita Wi TeTpajbl, €Cliu

IapaMmeTp OMyLIEH, TO CTPOKA HE OTPAHUYNBAETCA.

4.6.11 oct

dopmar BbI30BA:

(oct <parameter0> [<parameter1>])

BO3BPAILAET CTPOKY, IPUHUMAET IEPEMEHHOE YUCIIO TapaMeTpoB OT 1 110 2;

MEPBBINA mapaMeTp 6e33HaKOBOE 11e10€, JOIMYCTUM JTF000H OnepaH]l, MAaCCUB HE JI0-
MyCTUM;

BTOpOI MapameTp 0e33HaKOBOE 11eJ10€, AOMYCTUM JH000H OnepaH/i, MacCUB HE JI0-
MyCTUM;

Ha3HAYEHUE ONEepalMU: BO3BpAIIAeT CTPOKY, COAEPXKAIILYI0 BOCBMEPUYHOE MpE.-
CTaBJICHHE LIE€JIOTO YHUCIIA, TIEPBBIA MapameTp 3aJaeT YUCIIOo JUIsl mpeoOpa3oBaHus, BTOPOI
rnapaMeTp OrpaHMYMBaeT JUIMHY CTPOKM pe3yjibTaTa YKa3aHHBIM YHCJIOM CHMBOJIOB,
MpUYEM OTCEYKa CUMBOJIOB MPOU3BOAUTCS HE C KOHLIA CTPOKH, a C €€ Haydaja, 3TO yA00HO,
HampuMep, €ClIi HaJl0 BBIBECTU TOJBKO KOJI MIIAJIIEr0 OailTa WM TETpajbl, €ClIU mapa-

METp ONYILEH, TO CTPOKA HE OIPAHUYUBAETCS.

4.6.12 bin
dopmar BbI30BA:
(bin <parameter(0> [<parameter]1>])

BO3BpAIIaeT CTPOKY, IPUHUMAET MEPEMEHHOE YUCIIO TapaMeTpoB oT 1 110 2;

MEPBBINA mapaMeTp 6e33HaKOBOE 11e10€, JOIMYCTUM JTF000H OnepaH]l, MAaCCUB HE JI0-
MyCTHM;

BTOpOI MapameTp 0e33HaKOBOE 11eJ10€, AOMYCTUM JH000H OnepaH/, MacCUB HE JI0-
MyCTHUM;

Ha3HAYCHWE OTEPAIMU: BO3BPAIIAET CTPOKY, COJIEPKAIIYI0 JBOUIHOE TIPEICTaBIIC-

HHUC OCJI0Iro 4ucliia, HepBHﬁ mapamMeTp 3a1acT YUCIIO OJIA Hp606paSOBaHI/I}I, BTOpOﬁ Imapa-
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METp OTrPaHUYMBAET JUIMHY CTPOKH pe3yJibTaTa YKa3aHHBIM YHCJIOM CHMBOJIOB, IpUYEM
OTCEYKa CUMBOJIOB IIPOM3BOJIUTCS HE C KOHIIA CTPOKH, a C €€ Hadayua, 3T0 yJ00HO, HallpH-
Mep, €ClIM HaJl0 BBIBECTH TOJBKO KOJ MJaAlIero 0aita Wik TETPajbl, €CIU MapaMeTp OIy-

IIICH, TO CTPOKAa HC OI'paHUYINBACTCA.

4.6.13 stdout
dopmar BbI30Ba:
stdout <parameter0> [<parameter]> ...<parameter31>];

HUYEro HE BO3BPAILAET, IPUHUMAET IIEPEMEHHOE YUCIIO MapaMeTpoB OT 1 10 mMak-
CHUMAaJIbHOTO;

MEPBBI MapaMeTp TUIA CTPOKa, AOMYCTUM JHOOOH OmepaHja, MacCUB HE JOIy-
CTHM;

OCTaJIbHBIE NTApaMETPhI TAKUE K€, KaK IPEIbLIYyIIHH;

Ha3HA4YCHUE ONEPALMU: B CTAHAAPTHBINA BBIXOJAHOU MOTOK MCIOJIHAKOLIEN CUCTEMBI
Ci o ouepenu BBIBOJUT CTPOKH, MOJTy4YaeMble TapaMeTpaMu, Mepesa BbIBOJIOM He (HOpMHU-
pyercsi BpeMEHHas CTPOKa, 03TOMY 001iasi AJIMHa BBIBOAMMOIO pe3yJibTaTa HE OrpaHuye-
Ha, pe3ynbTaT Oydepusyercss OneparioHHOW CHCTEMOM, IMO3TOMY MOXKET OBITh HE BbIBE-
JIEH cpasy, BBIBOJ MPOU3BOJUTCS KaK TOJIBKO B CTPOKE BCTPETUTCS CMMBOJ MEPEBOJA Ka-

petku (\n') mwim koHma notoka (Ctrl-Z), nias HEMEAJIEHHOTO BBIBOJA (CMOTPH ONEPAIUIO

puts).
4.6.14 puts
®dopmar BbI30Ba:
puts <parameter()> [<parameterl> ...<parameter31>];

HUAYEro HE BO3BpAIIAeT, IPUHUMAET IEPEMEHHOE YUCIIO TapamMeTpoB OT | 10 Mak-
CUMAaJIbHOTO;

MIEPBBIM MapaMeTp TUMA CTPOKA, JOMYyCTUM JIFOOOW OmepaH]i, MacCUB HE JIOMY-
CTUM;

OCTaJIbHBIC MapaMETPhI TAKUE K€, KaK MPE IbIIYIIIHIA;
Ha3HA4YCHHUE OMEPAIMU: BBIBOJUT MOJYUYCHHBIC IMApaMETPaMHU CTPOKH, Yepe3 Mpo-

OeJbl, B CTAaHAAPTHBINA BBIXOAHOM MOTOK MCIOMHSOMEH cucteMbl Ci, TTOC/Ie YeTO BHIBOJIUT
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TyJa CUMBOJI TIEpeBO/Ia KapeTKH, B pe3ysibrare Oydepr3oBaHHAs CHCTEMOM CTpOKa mepe-
JaeTCsl B CTAHAAPTHBIM BBIXOJHOW IOTOK W CIEAYIOIIMNA TEKCT BBIBOAUTCSA YK€ C HOBOMU
CTPOKH, IPUMEP UCTOJIb30BAHUS:
puts “cTpoka,®, “cocrogmas’, “u3 Tpex’’;

puts “ere ctpoka“
Hare4yaTacT:

CTPOKa, CoCToAlIad U3 TpEX

ele CTpoKa

4.6.15 floatstyle
dopmar BbI30BA:
floatstyle <parameter(0> [<parameter1>];

HUYETO HE BO3BPAIAET, IPUHUMAET OT 1 10 2 mapameTpos;

TIEPBBINA MMapaMeTp TUIA Uint, JOMYCTUM JIF000H OnepaH/i, MAaCCUB HE JOIMYCTHM;

BTOpOI mapameTp Tuma bool, mromycTum 1000 onepan, MaCCUB HE IOMYCTUM;

Ha3Ha4YeHHUE omepaiuu: 3agaet ¢popMar mpeoOpa3zoBaHUs BEUIECTBEHHBIX YHCEN B
CTPOKY, MPU UCIOIb30BAHUM C OJIHUM MapaMeTpOM HU3MEHSET YMCIIO 3HAKOB IOCIIE 3arsi-
TOM, HE3aBUCHMO OT TEKYIIETO CTUJIA BBIBOJAA YMCEN, IPU U3MEHEHUH KOJIMYECTBAa 3HAKOB
npeodpaszyemMoe 4HCIIO MamemMamuiecku OKpyeisiemcs, IPU UCIONb30BAHUU CO BTOPBIM
HeoOs3aTeNIbHBIM MmapameTpoM, eciu ero 3HadeHue TRUE, To uncio Oyaer BHIBOIUTHCS B
HOPMaJIbHOM NPEJICTABICHUH, TO €CTh, KaK 1234.56, ecnu 3nauenne FALSE nnu napamerp
OMYIIIEH, TO B SKCIIOHCHITUATIBLHOM, TO €CTh, Kak 1.23456E3, o01iee 4nciio 3HaKOB 710 3arlsi-
TOU W MOCJIe Hee HE MOXKET OBITh OOJIBIIE 7, MPUMEP UCTIOIb30BaAHUS:
float £ 9876.5432;

puts f; “'BeiBegeT 9876.5432

floatstyle 3;

puts f; “'BeiBegeT 9876.543

floatstyle 2 FALSE;

puts f; BeiBeneT 9.88E3

floatstyle 4;

puts f; BeiBeneT 9.8765E3
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4.6.16 fileputs
dopmar BbI30BA:
fileputs <parameter(0> <parameterl> [<parameter2>...<parameter31>];

HUYETO HE BO3BpALIAEeT, IPUHUMAET OT 2 JO MAaKCHUMAaJbHO JIOIyCTUMOIO 4Hcia
IapaMeTpoB;

BCE MapaMeTphl TUIIA Str, AOMYCTUM JI000 orepaH/1, MacCUB HE JOMYCTHM;

Ha3HAYEHUE OIEpallUU: 3alUCh CTPOK B (pailyl HA MOCTOSTHHOM HOCHUTEIIE, TIepPBbIH
napametp ums (¢aiina, nocie Hero ot 1 10 32 cTpok, ecnu Qailyl He CyIEecTBOBal, TO OH
CO3JAeTCs, €CIM CYILIECTBOBAJI, TO CTPOKU IOCIIEIOBATEIbHO JOMUCHIBAIOTCS B KOHEI
¢aitna, Tuna Qaiina Bcerna cunrtaerca npoctbiM TekctoBbiM, UNICODE ne noanepxusa-
etcs (ctpoku 3amuckiBatoTcst B ASCII), cTpoku 3anmuchIBalOTCS aHAIOTUYHO puts, TO €CTh,
B KOHEIl KaXKJ10i1 J00aBJsieTCs MEPEeBOJl Ha HOBYIO CTPOKY, a MEKy HECKOJILKUMHU CTPOKa-
MU, 33/IaHHBIMU TTapaMeTPaMu, BCTABISETCS MPOOEIL.

Nwms daiina 3amaercs B cTaHAapTe, NPUHATOM JUIsI UCIIOJIB3yEMOM OMEepaliMOHHON
CUCTEMbI, OHO HE MPUBOJUTCS K KAKOMY-TO OIpelieeHHOMY (opMary, MO3TOMY HCIOJIb-
3oBanue fileputs nenaer Ci-nporpaMMmy cMcTeMO3aBHCHMOIA.

[Tpumep pist OC Microsoft Windows:

fileputs “C:\\TMP\\sample.txt* “npumep coznanus TekcToBoro (aimna‘;
puts “BBITOJHSAETCS 3aMUCH";

fileputs “C:\\TMP\\sample.txt*“ “u3*, “nByx*, “cTpok* ;

HareyaracT TCKCT.
BBIIIOJIHACTCA 3aIllUCh

u 3anuieT B ¢aitn C:\TMP\sample.txt ciaexyromuii TEKCT:

IpUMEp CO3/IaHUsI TEKCTOBOTO (haiina

U3 IBYX CTPOK
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4.6.17 filereads
dopmar BbI30BA:
filereads <parameter(0> <parameterl>;

HUYEro HE BO3BPAIAET, IPUHUMAET 2 MapameTpa;

MIEPBBIN MMapaMeTp TUMA Str, TOMyCTUM JF000I ONepaH/l, MAaCCUB HE JIOMyCTHUM;

BTOPOU MapaMeTp THIA CTP, TOMYCTUM TOJILKO MAaCcCHB IIEITUKOM;

Ha3HAa4YeHHUE OMepalluu: 3arpyxaeT u3 ¢aiiaa, uMsi KOTOPOro 3aJJaHHO TEPBBIM Ta-
pamMeTpoM, TEKCTOBBIE CTPOKH B CTPOKOBBIN MAacCHB, 33JJaBa€MbIii BTOPHIM HapaMeTpPOM,
3arpy»aeTcsl CTOJIBKO CTPOK, CKOJIBKO 3JIEMEHTOB y MAacCHBa, JUOO MOKa HE OOHApYKEH
KoHel[ (aiisa, 3arpy3ka MpoU3BOAUTCS BCer/a ¢ Hayana (aiiia, CTpPOKH CUUTHIBAIOTCS 0e3
3aBepIIAIONIET0 CHMBOJIA BO3BpaTa KapeTKu, npu (ailiioBoil omubKke mporpamma mpephi-
BaeTcs (BBITIOJHACTCS OJIOK, 3a/IaHHBIN OTepallell ONerror), €Ciii HeOOXOAMMO 3aIOJTHATh
OJIMH U TOT K€ MAacCHUB U3 pa3HbIX (alIoB, TO Mepe KaxkIbIM HOBBIM 3aIIOJTHEHUEM CIIEY-
€T MPOU3BOANTH OYMCTKY 3TOTO MAacCHBa BBI30BOM ollepanuu clear, mpuMep MCIOIb30Ba-

Hus (moapa3zymeBaeTcs, uTo (ails 3anucan npu noMmoiu onepauuu fileputs).

str a[2];
filereads “C:\\TMP\\sample.txt* a;
puts a[0] a[1];

HareyaTaer:

MpUMEpP CO3JaHus TEKCTOBOTO (haiisia U3 ABYX CTPOK

4.7 YnpaBJsieHue aJlropuytMoM

HaGop omepanuii ynpaBieHus alrOPUTMOM MpeAHA3HAYEH JJIs YIpaBJICHHS TO-
CJICTIOBATEIBHOCTRIO BBITIOJHEHUS OTeparuii, u3 KoTopeix coctout Ci-porpamma. B Tpa-
JTUIMOHHBIX SI3bIKAaX ATO 00ECIeYnBaeTCs MPU MOMOITU (PUKCHPOBAHHOTO HAbopa ornepaTo-
poB. S3b1k Ci m03BOJIET paclIMpsATh HA0Op onepaluil ynpaBieHus, BKIIIoUas B HEro Heoo-
XoauMBbIe cpencTBa. Hampumep, 06a30BbIli HAOOp omepanuii HE COACPKUT CPEICTB IOJ-
JEP>KKU COOBITHI, BBI3BIBAEMBIX MBIIIBIO, HO OHU MOTYT OBITh JIETKO 00aBIeHb. ba3oBbie
orepanuu He MOJIEPKUBAIOT mepeaady uM MaccuBoB Tuna block. Ho mpu Heo6xoaumo-
CTH MIX MOKHO J0paboTaTh TAaKUM 00pa3oM, 4TO OHU OYyIyT MPUHUMATH COOTBETCTBYIOIINE

MaCCHUBBI 1 IPOU3BOAUTDH I[GﬁCTBPI?[ Haad BCEMHU JJICMCHTaMU.
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Te onepanuu, KoTopble NpUHUMAKOT napameTp tuna block, MoryT BbI3BIBaTH HC-
nonHstonyto cuctemy Ci, KOTOpas MPOM3BOAMT BBHIMOJIHEHHE 3TOro Oyoka. [Ipu sTom He
00s3aTeNIbHO Nepe/laBaTh UM KOHCTAHTY THIMA OJIOK, 3aKJIIIOUEHHYIO B (PUT'YpHbIE CKOOKH.
MokHO Takke nepeaaBarh epeMeHHble Tuma block, KOTOpsIM paHee MPUCBOEHO KaKOe-TO
3HAUEHUE COOTBETCTBYIOIIEro Tumna. [Ipu 3TOM HE cTpamHo, eciu BO BpeMs ‘‘BBIINOJIHE-
HUS” TaKOM NMEpPEeMEHHOM ee 3HaueHue OyAeT MU3MEHEHO (BBINOJHEHa onepanus clear win
eil Oyzner mpucBoeH HOBbIM 00kK). Onepanus, NOTy4YHBILAs TAaKyl0 NEPEMEHHYIO B Kaye-
CTBE MapaMmeTpa, Ha CaMOM Jieje, MOMyYaeT OTKOMIMIMPOBAHHYIO KOHCTaHTY Tuma OJIOK,
Ha KOTOPYIO cchllajach nepeMeHHas. BrinmoiaHeHne Koja 3Toil KOHCTaHThl OyIeT Mpoaoi-
KaThCs 10 €r0 HOPMAJIBHOIO 3aBeplueHus. 1 TonbKO mpu CciieyronieM BbI30BE BBIITOJIHE-
HUs OJ0YHOM NIepeMeHHOM OyAeT UCTIOIb30BAaThCS €€ HOBOE 3HAUCHHE.

Bxonsuue B 6a30Bb1ii komiuiekT Ci onepaiuu noanepkku nukioB loop u for ra-
PaHTHUPYIOT, YTO €CJIM MMM IOJy4yeHa MepeMeHHas Tura OJIOK, U BHYTpU 3TOro OJoKa
nepeMeHHoN OyJeT MPUCBOEHO APYroe 3HAa4YeHHe, TO 3TO HE MOBIMUSAET Ha PabOTy ITUX
onepauuii. OHU OyIyT BBINOJIHATH LIMKINYECKA UMEHHO TOT OJIOK, KOTOPBII OBLI CBSI3aH C
MOJIYyYCHHON UMU IIEPEMEHHOM.

Jlanee cietyeT onvcaHue Onepanuil ypaBJIeHHUs aIrOPUTMOM.

dopmar BbI30BA:
if <parameter(0> <parameterl> [<parameter2>];

HUYETO HE BO3BPAIAET, YACIO NapaAMETPOB IEPEMEHHOE OT ABYX JI0 TPEX;

NepBbBIN MapameTp Tuma bool, mpomyctum 1t000i onepaHi, MacCUB HE JOMYCTUM;

BTOpOI mapameTtp tumna block, momycTum r000i orepaH, MacCUB HE IOMYyCTUM;

TpeTuil mapametp tumna block, momyctum 000 onepaH], MACCUB HE JIOMYCTUM;

Ha3HA4YCHUE ONEpalMu: OIepalusi yCIOBHOTO BBIMOJIHEHUS (aHAJIOr ONEepaToOpOB
BETBJICHUS B TPAAUIMOHHBIX S3bIKAX), IEPBBIM MapaMETPOM MEpeaaeTcsl JOTHYECKOe 3Ha-
yeHue, eciau oHo ucThuHHO (paBHO TRUE), TOo OyeT BBINIOIHEH TporpaMMHBIN OJIOK, Tiepe-
JlaBaeMblid BTOPBIM MMapaMETpPOM, €CJIU KE yKa3aH TPETHH MapaMeTp U MEepBbIM MapaMmeT-
POM IepelaHO 3HAUEHUE JIOKb, TO OyAET BBINOJIHEH TPETUM apaMeTp, MPUMEPHI UCIIONb-

30BaHUA:
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bool a; if a {puts “nothing” };
HUYETO HE HAIleyaTaeT, T.K. [10CJIe CO3aHus IepeMeHHas a umeeT 3HaueHue FALSE.
if( 100> 1) {puts “large”};
HaneuaTaer: large
if( value == 100 )
{puts “equal”}
‘else” {puts “not equal”};

— BBINOJIHSAETCS Tak: ecnu value paBHo 100, To Hameuarats equal, nHaye HamewaraTh not

equal.
4.7.2 loop
dopmar BbI30BaA:
loop <parameter0> [<parameter1> [<parameter2> [<parameter3> [para-
meter4|]]];

HUYEro HEe BO3BpAIaeT, IPUHUMAET OT 1 10 5 mapaMeTpoB;

nepBbIi mapameTp Tuna block, gomyctum mr000# onepan], MacCUB HE JOMYCTUM;

BTOPOH MapameTp Turma 0€33HaKOBOE IIeJIoe, JOMYCTHM JIF0OON OmepaH]l, MacCuB
HE JIOMyCTHM;

TpeTuil mapaMeTp TOJIBKO YHCIIOBas epemMeHHas (Ttuma int, uint wiu float), Mmaccus
HE JIOMYCTHUM;

YETBEPTHIN MapaMeTp JOJDKEH OBITh TAKOTO K€ THIIA, KaK TPETHH, JTOMY-

CTHM JII000H orepaH, MacCUB HE JOMYCTUM;

MATHIA TTapaMeTp JOJDKEH ObITh TAKOTO K€ TUIA, KaK TPETUH, TOMYCTUM JF000i
oTiepaH/l, MAaCCUB HE JIOMYCTUM;

Ha3HAYEHUE OTepallMu: BBITIOJIHAET HUKINYECKU OJIOK C 3aJaHHBIM YHCIIOM MOBTO-
pPEHUI ¥ IepeMEHHON 1UKJIA JTI000TO YHUCIICHHOTO TUTIA, C 33/IaHUEeM HAa4aJIbHOTO 3HAUCHUS
TIEPEeMEHHON U 1I1ara MpUpaIICHHS.

[lepBsiif mapameTp 3a/1aeT BBIIOIHAEMBbIN OJI0K, BTOPOM MapamMeTp 3a/1aeT KoJuye-
CTBO TIOBTOPEHMH (eclii HE yKa3aHO, TO OeCKOHeuHO, eciiu () TO HU pa3y), TPETHl mapa-
METp ATO aBTOMATUYECKU M3MEHsEeMas B IMKJIC TIEPEMEHHAs (CUCTYMK IMKIIA), YeTBEPTHIN

mapaMeTp 3agacT HA4YaJIbHOC 3HAYCHUC HepeMeHHOﬁ OUKJIa (CCJII/I HC yKa3aHO, TO O, €CJIIN
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e HEeOOXOIUMO COXPaHHUTh TMOJYyUYCHHOE paHee 3HAYCHHE MEPEMEHHOM, TO OCTaTOYHO
MPOCTO YKa3aTh €€ ITHM MapaMeTpOM), TSATHIA MapaMeTp 3a/aeT Iiar MpUpaiieHus mnepe-
MEHHOM (ecu He yKa3zaHo, TO 1).

Hu ogun u3 mapamMCeTpoOB, KpOMC 6.1101(3, HC ABJISACTCA 06}I3aTeJ'II>HBIM, HaIllpuMcep:

loop {puts “message”} 3;
HarieyaTaeT TPH pa3a CJIOBO message Ha HOBOU CTPOKE, WIIH
floatstyle 2 FALSE;

float f;

loop {puts f} 3 f;
Hareyaraer

0.00

1.00

2.00

Ninn:
floatstyle 2 FALSE;

float f;

loop {puts f} 3 f0.1;
HareyaTact

1.00E-1

1.10

2.10

Wonu:
floatstyle 2 TRUE;

float f;

loop {puts f} 3 £0.1-0.03;
HarieyaTaet

0.10

0.07

0.04
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Huxn loop ¢ yuciom moBTopeHUi ) MOXKHO MCIOIB30BaTh JJIsA MCKIIOYCHHUS U3
BBIIIOJIHEHUSL KOJA, B KOTOPOM COJAEPKATCA KOMMEHTAapUU. [IOCKOJIbKY BIIOKEHHBIE KOM-
MeHTapuu B Ci HEJOMYyCTUMBI, TO BPEMEHHO OTKIIIOUUTH KO, YK€ COAEpKAIIUi MHOXKe-
CTBO KOMMEHTAPUEB, C UX MOMOUIBIO 3aTPYAHUTENBHO. J[JIsI 3TOr0 MOXKHO HMCIOJIb30BaTh

KOHCTPYKLIHIO:

loop{

KO, coiepxKalIuii KOMMEHTapuu
‘puts “aT0 He OyIeT HanmeyaTaHO

}0;

[Ipuuem, ecnu B JanbHeieM MmoTpedyeTcss BPEMEHHO BKJIIOYUTH 3TOT KOJ JUIS
BBIMOJHEHUS (TIPU MTPOBEPKE aITOPUTMA), TO TOCTAaTOYHO 3aMeHUTh O Ha 1 (Tocine oTnaaku
JKeJaTesIbHO yOpaTh LUK, YTOOBI HE YCIOXKHATh YNTAa0EIBbHOCT K0o/1a). Pazymeercs, MOXk-
HO MCIOJI30BaTh BJIOKEHHBIE ITUKIIBI loop{}0;

BHMMAHUE!

Ecnu u3mensiemast mepeMeHHasi UMEET MHTETPaIbHBIN TUT (int WK uint) U JOCTHUT -
Jla CBOET0 MaKCHMMAaJbHOTO (MJIM MUHUMAJIbHOIO) 3HAYEHHUS, HO BBINOJIHEHHUE LIMKIA MPO-
J0JKAaeTcsl, TO 3HAYeHHE U3MEHSIEMOW NMEPEeMEHHON CTaHEeT COOTBETCTBEHHO MUHUMAJb-
HBIM (WJIA MaKCUMAJIbHBIM), U MPOAOJIKUT YBEIUUUBATHCA (MM YMEHBIIATHCS), HO IUKJI
BBINIOJTHUTCS TO YHMCJIO0 Pa3, KOTOPoOe 3aJaH0 BTOPbIM IapaMeTpoOM.

Ecnu xe u3MmeHsieMas nmepeMeHHasi BEIIECTBEHHOIO THIMA, TO JIOCTUTHYB MaKCH-
MaJbHOTO (MJIM MUHUMAJIBHOTO) 3HAUEHHUSI, OHA nepecmaHnem uUsMeHsamvbCsl, HO LIUKII TaKxKe

BBIITOJTHUTCA 3aJaHHOC YHCJIO pas.

4.7.3 for
dopmar BbI30BA:
for <parameter)> <parameter1> <parameter2> <parameter3> <paramet-
er4>;
HUYETo He BO3BpAILlaeT, IPUHUMAET OJIMH MapaMeTp;

HepBBIfI mapaMceTp TUIla OCJIOC, NOIMYCTHUMA TOJIBKO IICPCMCHHAA, MAaCCUB HC IOITYy-
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CTUM;
BTOPOH MapaMeTp THIIA [IEJI0€, JOIMYCTUM JIFOOOH orepaH, MacCUB HE JIOMYCTUM;
TPETHIl MapaMeTp TUIIA LEJI0e, T0MYCTUM JIF000M ONepaH]l, MAaCCUB HE JI0IyCTHM;
YEeTBEPTHII MapaMeTp TUIa LeJ0e, JOMYCTUM JIF000M orepaHi, MacCHB HE JOIy-
CTUM;

nATHIN mapameTp tumna block, nonmyctum a1000i onepan]i, MacCUB HE IOy CTHUM;

Ha3HA4YEHHUE Olepaly: CUETHBIN IUKJ, MEPBBIM MapaMeTpoM MpPUHUMAET Mepe-
MEHHYIO (TOJBKO THIIa 3HAKOBOE 1I€JI0€) — MmapaMeTp (UTepaTop) LUKIIA, €€ 3HAUCHUE U3-
MEHSIETCS TIPY KaXKJI0M UTEepaIliy IUKJIa, BTOPHIM ITApaMETPOM MIPHHUMACT HaYaIbHOE 3Ha-
YeHue JJIsl UTepaTopa, TPETbUM MapaMeTpoM I'paHUYHOE 3HAYEHUE JJIs UTepaTopa, YeTBep-
THIM TIAPaMETPOM TPUPAIICHHE UTEPATOPa, MOCIETHUM MapaMeTpoM OJIOK, KOTOPHI BbI-
MOJIHAETCS HA KaXKIOW UTEpaLH.

JlanHas peanu3zanus IUKJIa MpeAHA3HAUYCHA VIS YIPOIICHUS MEepeHOca alrOpuT-
MOB, HAIIMCAHHBIX HA JIPYTUX S3bIKaX, OHA MEHEe MOIIIHAsI ¥ THOKAsl, 4YeM LUK loop.

Anroput™m paboThl TaKOW — CHayaJla MPOBEPSIETCS], HE BBIILIO JIM 3HAUEHHE UTepa-
TOpa 3a KOHEUHOE 3HAYCHHE, €CITU HE BBIILIO, TO BBIMOIHIETCS OJIOK, OCE Yero UTepaTo-
py npubaBIIsieTCs MPUpPAIIEHUE, U BCE TIOBTOPSIETCS, /IO T€X MOP, MOKa 3HAYCHHUE UTeparopa
HE MEPEUAET YEPE3 TPAHULLy.

Ecnu B mpouiecce BbImoaHeHUs OJ10Ka NIepeMeHHas-uTeparop OyAeT U3MEHEHa, ee
HOBOE 3HaYeHHE OyAeT YUUTHIBAThCA Mepes CIEAYIOIe uTepaiueii, To eCTb, €ClIu uTepa-
TOp CaMUM IMKJIOM yBEJIMYMBAETCSA HA BEJIMYMHY MPHUPALLEHUs, a B Tene O1oka oH Oyner
YMEHbBIIATHCS Ha TAKYIO K€ BEJIUUUHY, 3TO MPUBEJET K OECKOHEUHOMY IIUKITY.

3HaueHUEe TPaAHUIl, a TAKXKE MPUpPAIICHUE BHYTPU OJIOKA M3MEHUTH HENb3s (TO
€CTh, UX U3MEHEHHNE HE CKAXXETCS Ha BBITOJHEHUH IIUKIIA).

Ecnu B pesynbrare ommOKy npupanieHre OyAeT yKa3aHO TaKUM, YTO WUTEparius
HA4YHET MPOU3BOJUTCA B OOpPaTHOM HANpPAaBJICHWH, W TEKyllee 3HAYCHHE HTeparopa
MeperIeT uepe3 ero HauallbHOE 3HAaYeHue, mporpamma OyAeT MmpepBaHa ¢ cooOIIeHueM 00
omuOke, HarpuMmep, eciu Harmucado for 1 0 10 -1 {}; To uka OyaeT mpepBaH Mocje mep-
BOU UTepalliy, OCKOJIbKY 3HaUEHHUE 1 OKAXKETCs paBHO -1, TO ecTh, MeHbIIIe 0, TOXE camoe
MIPOU30MJET, €CIM B TeJie LIMKJIa 3HAaYeHHE UTepaTropa OyIeT M3MEHEHO TaKUM 00pa3oM,

YTO OHA OKAXXETCS MCHBIIE MJIM OOJIbIIIe HAYaJbHOTO 3HAYCHUS (B 3aBUCHUMOCTH OT
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HaIpaBJICHUS CUETA).
Ecnu nepemenHas-utepaTop HE M3MEHSAETCS B TEJ€ IUKJIA, TO M0 €r0 OKOHYaHUH
OHa coJiepkHUT Ha 1 OosbIe (110 MOAYJII0) YEM KOJUYECTBO BHITIOJHEHHM OJI0Ka.
[Ipumepsbl UCTIOTB30BAHUS:
fori09 1 {stdouti” “};
Oyner Haneuatano 0 1 234 56 7 8 9, mocne 4ero Mk MpeKpaTUTCA, a IEpeMeHHas 1 0y-
et uMeTh 3Hayenue 10.
fori0-9 -1 {stdouti” “};
Oynet Hanevarano 0 -1 -2 -3 -4 -5 -6 -7 -8 -9, nociie yero MUK IPEKPATUTCSA, A TIEPEMEH-

Has 1 OyJeT uMeTh 3HaueHwue -10.

4.7.4 continue

dopmar BbI30Ba:

continue;

HUYEro He BO3BpaIllaeT, HapaMeTPOB HE UMEET;

HA3HAYCHUE ONEPALMN: BBI3BIBACT NEPEXOM K CICAYIOLIEH MTEpaluu LHUKIA, [IPU
BBINOJIHEHUH B JT1000M MecTe 1ukia for unu loop npuBeneT Kk HEMeJICHHOMY Iepexoay K
clenyroule nrepanuu, UMK for npu 3ToOM BBINOIHUT MPUPALIEHUE UTEPATOPA, €CIU BbI-
3bIBACTCSI BHYTPHU eXec, MPEKPAIAcT BBIIOJHEHHE BCEX BIIOKEHHBIX OJIOKOB 110 OM-
xKanmen csepxy omnepauuu call ninu nukna, eciau ke BbI3biBaeTcs BHyTpu call, HO He BHY-
TPH BIIO)KEHHOTO IIMKJIA, TO MPEKPAIIaeT BBHIMOJHEHHE (PYHKIMK aHAIOTWYHO return 6e3
[IapaMeTpoB, IPUMEP UCIOIb30BaAHU:
fori091

{

if(1==95)
{stdout “five ”’; continue};

99 ¢¢

stdout 1
s
Oyzner Haneyatano 0 1 23 4 five 6 78 9
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4.7.5 continueif
dopmar BbI30BA:
continueif <parameter(0>;
HUYEro HE BO3BPAIAET, IPUHUMAET OJIMH MapaMeTp;
napameTp tuna bool, 1omycTim a1000# OnepaH]], MaCCUB HE JIOMYCTHM;
Ha3HAYCHUE OTEpPAINH;: CICAYIOIAsl UTEpalysl UKIIA MPH YCIOBUH, YTO 3HAYCHHE

ee mapametpa paBHo TRUE, B ocTanpHOM aHanmorudHa continue, mpuMep HUCTIOIb30BaHUS:
fori091
{
continueif(1==15)
stdout 1
55
Oyner Hareyatano 0 12346789

4.7.6 break

dopmar BbI30Ba!

break;

HHAYEro HE BO3BPALIAET, IapAMETPOB HE UMEET;

Ha3HAUYCHHE OIEepalMy: HEMENJICHHOE NPEPbIBAHHME LIMKJA, NPU BHIIOJIHEHUU B
mo6om mecte nukia for wnu loop (rubo onepanuu switch) mpuBeaeT kK 3aBepUICHUIO ITHK-
na, urepatop uukia for npu sTom OyeT UMETh TEKyllee 3HaUeHHE, BAXKHBIM OTIMYHEM OT
a3pika C sBiseTcs To, yTo break mnpepbiBaeT BBIIOJIHEHUE UKIIA 1aXKe, €CIM OH BBIMOJIHS-
eTcs BHYTpH OJIOKa, BBI3BAHHOTO OIEpaIMeil exec, €CIM BBI3BIBAETCS BHYTPHU eXec, Ipe-
KpalllaeT BBITIOJTHEHUE BCEX BIIOXKCHHBIX OJIOKOB 10 Omipkaifiiei cBepxy omepanuu call
WJIM 1IUKJIA, €CJIM )K€ BBI3bIBAETCA BHYTpU call, HO HE BHYTpU LIMKIA, TO MPEKPALIAET BbI-

noJiHeHre (PYHKIIUY aHAJIOTHYHO return 6e3 mapaMeTpoB, MIPUMEPHI UCTIONB30BAHUS
for1091
if(i==5)
{break};

99 ¢¢

stdout 1
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55
Oynet nareuatano 0 1 2 3 4
block b {stdout “breaking”; break};
fori091
exec b;
stdout “not executed”;
Oynet HanevaraHo: breaking — HEOOXOAMMO OTMETUTH, YTO NEPEMEHHAs 1 BHYTpHU Osioka b
HEJIOCTYIIHA.
break BHyTpu oneparuu switch mpepsiBaet BbInoiHeHnEe 6J10Ka, B KOTOPOM BCTpe-
qaeTCsl, HO He npepvleaem Yuki, 6 KOmopom ucnoasvzyemcs switch — 3to cnenano s 00-

JICTYCHUA IICPCHOCA aJITOPUTMOB, HAIITMCAHHBIX Ha C.

4.7.7 breakif
dopmar BbI30BaA:
breakif <parameter(>;
HHUYETO HE BO3BPAILAET, OJIMH apaMeTp;
napameTtp Tuna bool, qomyctum 11000 onepaHa, MacCUB HE JOMYCTUM;
Ha3HA4YCHUE ONEpalluu: MPEpPbIBAHUE LIMKJIA MPU BBINOIHEHUU YCJIOBUS, IMOJIHO-
CThIO aHanornyHa break, HO pephIBaeT LUK TOJBKO €CIIM MOJYYEHHOE MTapaMeTPOM JIO-
ruueckoe 3HaueHue pasHo TRUE, npumMep ucnosib30BaHus:
fori091
{
breakif(i==15);
stdout 1” *
I

Oynet Hareuatano 0 12 3 4

4.7.8 switch
dopmar BbI30Ba:

switch <parameter(0> <parameterl> [<parameter2>...<parameter31>];
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HUYETO HE BO3BpAILACT, YUCIO MMapaMeTPOB MEPEMEHHOE, OT 2 10 MaKCHUMAJIbHO
JI0ITy CTUMOT0;

MIEPBBIN TapamMeTp Tuna 0e33HaKOBOE IIeNI0e, MOMYyCTHM JIF00O0W OTepaH/I, MacCHB
HE JIOIyCTHUM;

BTOpOM mapaMeTp Tumna OJ0K, JOIMyCTUM JII000# onepaH, MacCHB HE JIOMYCTHUM;

OCTaJIbHBIC MapaMeTPhl TAKUE JKe, KaK TMPEe by I,

Ha3HAYeHWE ONepalMy: BapuaHT YCJIOBHOTO BBIIOJHEHUS, AaHAJIOTHYHBINA
switch/case B si3pike C, TEpBbIM MapaMeTpOM NMPUHUMAET HOMEDP BBINOJHAEMOro 0JI0Ka,
MIOCTIE YerO BBIMOJHSAET OJIOK, MONYYEHHBI COOTBETCTBYIOUINM TapaMeTpoM (HyMeparus
napameTpoB ot 0), eciu ke O6JI0KOB MOIy4eHO MEHbIIIE, YeM TpeOyeMblii HOMep, TO HE BbI-
MOJIHSAET HUYero, Haubosee YPPEeKTUBHO COBMECTHOE HCIIOIB30BAHUE C case (CMOTpHU Ja-

nee), mpumep:

fori031
{
switch 1

{}
{stdout “one ”
{stdout “two ”’}
{stdout “three ”};

s

OyJlleT Hare4yaTaHo:
one two three
Brmonnenne mr060ro 610ka MOXKET OBITH HPEpPBaHO IMPH IMOMOIIM BBI30BA OINEpaIUi

break wiu breakif.

4.7.9 case
dopmar BbI30BA:
(case <parameter(> <parameter1> [<parameter2>...<parameter31>])
BO3BpaIiaeT 6€33HaKOBOE IEJI0e, YUCIIO MApaMETPOB OT JABYX J0 MAaKCHUMAJILHO JI0-
MTyCTHMOTO;

MIEPBBIA MapameTp J000ro TUMa, AOMYCTHUM JIIOOOH onepaHi, MacCUB HE JOMYy-
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CTHM;

MOCIICTYFOIIHNE ITapaMETPhI TAKUE Ke, KaK TPE BTy IIHIA,

Ha3HAYCHUE OIMEpAINU: 3HAUYEHHE MEPBOTO MapaMeTpa CPaBHUBACTCS MO OUYEpPEIH
CO 3HAYCHUSIMHU BTOPOTO M TOCJICIYIONIUX MapaMeTPOB U, €CIIM OOHAPYKEHO COBIIAJICHHE,
BO3BpAaIaeTCsl HOMEP COBIIABIIIETO IMapaMeTpa MUHYC OJWH, €CIIM HE HalJIEHO COBITAJICHUS
MIEPBOTO TapaMeTpa C JOOBIM U3 CISAYIOUINX, TO OyAET BO3BPAIIECHO YHCIO MapaMeTpOB
MUHYC OJIFH, JIOTTyCTUMa WH(PHUKCHAS 3alKCh, €CITH TOJIYYCH apaMeTp THIIA, Ui KOTOPO-
r'0 HEJIOMMYCTHUMO CpaBHEHHUE (Harmpumep, 0JI0K), TO BHITOJHEHHE MPEPHIBACTCS C OUTHOKOH.

CoBMecTHO ¢ switch 3Ta onepanus 6osee MomiHas, yeM KoMOuHanus switch/case
B si3bike C, mockonbky B C mist switch TOMyCTHMBI TOTBKO MHTETPANIbHBIC (IIEIOYHCIICH-
HbIC) THIBI 3HaYeHUH, a Ayig Ci TaKOTO OTPAaHUYCHHS HET, HAIPUMEDP, €T0 MOXKHO HUCIIOJb-
30BaTh ISl BEIOOpA COBMAAIOMIEH CTPOKH, IPUMEPHI UCTIOIB30BAHUS:
puts ( case (concat “ab” “cd”) “dect” “edfa” “abcd” “afdc” );
Hareyaraer: 2
switch (floatvar case 0.01, PI, 1e12, (sin val) )

{puts “case 07}

{puts “case 17’}

{puts “case 27}

{puts “case 37}

{puts “default no one”};
HarieyaTaeT CJIOBO case M HOMEp MapaMeTpa OIlepalny case, KOTOpOMy paBHa IiepeMeHHast

floatvar, nu6o default no one, ecu floatvar He paBHa HM OJJTHOMY M3 YKa3aHHBIX 3HAYCHUH.

4.7.10 exec
dopmaT BbI30Ba:
exec <parameter(0> [<parameter]>...<parameter31>];
HUYETro HE BO3BPAILlA€T, MPUHUMAET YHUCJIO MAPaMETPOB OT OJAHOTO JO MaKCUMAallb-
HO JIOMYyCTUMOTO;
MIEPBBINA MMapamMeTp TUMa OJIOK, JOMYyCTHM JIF000M ONepaH]l, MACCUB HE JOMYCTHM;
BTOPOM U CIIEyIOLIME MTapaMeTPhl TAKUE Ke, KaK IPEablTyIIIHi;

Ha3HAYCHUC OIICpall: BBIIIOJHACT IMOCICI0BATCIbHO OAWH 3a APYT'UM 6.]'IOKI/I, I10-
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Jy4YeHHBIC TTapaMeTpaMu, B caMu OJIOKHM TepeiaTh YTO-TM00 HENb3s, a €CJIM B HUX BCTpe-
TATCS BBI3OBBI OTepanuii par# wiu par@, To OyJIeT CUUTAThCS, YTO OHU MUMEIOT OTHOIIIE-
Hue K Omkaiiiel ceepxy onepauuu call, onepanus exec anamornyna onepauuu call 6e3
napaMeTpoB (YHKIIMH, HO BBITIOJHAETCS 3HAYUTEIBHO OBICTpEe, C €€ TTOMOIIBI0 Peain30-
BaHkbI oneparuu for u loop, mpumMep UCOTL30BaHNUS:

block a; a = {puts “OOPS! “}; exec a; puts “OOCH! *; exec a;

HaregataeT: OOPS! OOCH! OOPS!

4.7.11 call
dopmaT BbI30Ba:
call <parameter(0> [<parameter1>...<parameter31>];

BO3BpalaeT 3HAUEHHE HEONPEJEICHHOIO 3apaHee TUIa, TUIl BO3BpaTa ONpeess-
€TCsl AMHAMUYECKHU, YUCIIO MapaMeTpoB OT 1 10 MaKCUMaJIbHO A0y CTHUMOTO;

NEPBBIN MapameTp THIa OJIOK, TOIYCTHM JH000H OlepaH/l, MAaCCUB HE JIOIYCTHM;

BTOPOU U CJEAYIOIIME MapaMeTphl JIF0OOro THUIMA, JOMYCTUMBI JIIOObIE ONepaHbl,
MacCCHUBBI HE IOy CTHUMBI;

Ha3HAYEHHUE OIEpalliu: BBI30OB @yHKyuu ¢ Nepefadeii mapaMeTpoB U BO3MOKHBIM
BO3BpPAaTOM 3HAYEHMSI; IEPBBIM [TAPAMETPOM MPUHUMAET OJIOK; JOTUYHO NEPEIaBaTh 3a/1aH-
HYI0 U MHUIMAIM3UPOBAHHYIO paHee MEepeMEHHYI0 Tuma OJIOK, MOCKOJIbKY B Iepeiaue
KOHCTAHTBI HET CMBICJIA, HO TAKXKe MOXHO Iepe/laBaTh Pe3yIbTaT BbI30Ba (DYHKIMH, KOTO-
pasi MOXKET BEPHYTH OJIOK, B OJIOK MOKHO TI€peIaTh MapaMeTPhl, TPUYEM KOMITUIISITODP He
KOHmMponupyem WX THIIbI, MapaMeTpbl KJIaayTcs Ha BHYTPEHHHUM CTE€K U CTaHOBSTCS J0-
CTYIIHBI OmepainusM par# u par@, JJis KOHTPOJISI TUMOB BHYTpU (PYHKIIUU HEOOXOIAUMO
MCII0JIb30BaTh YKa3aHUE THUIIA BO3BPATA.

JlomyckaroTcsi BJIOKEHHBIE BbI30BBI omepaiuu call, a Takxke peKypcHBHbBIE BbI3O-
BbI, INIyOMHA PEKYPCHHM OTPAHUYMBACTCS YMOJIYATEIBHOW BEIMYMHON CTEKa MapaMeTpoB
(GbyHKUMH, KOTOPBII paccunTaH Ha 65535 mapameTpoB M BO3BpalllaeéMbIX 3HAYEHHH, eciiu
CTEK JIOCTHTaeT CBOEH MaKCHUMAaJIbHOM ITyOMHBI, BHIIIOJIHEHHUE MPOTPaMMBbl IPEPHIBACTCS C

cooO1ieHneM 00 omuoKe (To Ke camoe JIJIsl OTICPAIH €Xec).

BHMMAHUE!
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B Texymeii peanuzanuu Ci uMeeTcs CYIIECTBEHHOE OTIWYHE OT APYTUX S3BIKOB
IIPU PEKYPCUBHBIX BHI30BAaX — BHYTPEHHHE MEPEMEHHBIE OJI0KA B TEKYILEH pealn3auu Uc-
NONb3YIOMCS. NOBMOPHO — B TO BpeMsl, Kak B C OHM OTJIeNbHBIE IJIs1 KaXk/10I0 HOBOT'O BXO-

KIACHUA B pCKYPCHUIO, TO CCThb!:

block b
{
uint i;
puts 1;
1++;
call b;
b
OyJeT neyataTh MHKPEMEHTUPYEMOE YHCIIO, MTOCKOIbKY 3HAaYEHHUE 1 COXPaHIETCs PU Kax-
JIOM BXOJI€ B PEKYPCHIO, KaK eclii Obl IepeMeHHas 1 Obu1a BHE O10Ka b.

JlaHHO€ CBOMCTBO PEKYyPCUH HE CIIEAYET UCIOJIb30BaTh, OCKOJIBKY B JAIbHEUIIIEM
ATO CBOMCTBO OYJIeT JMKBUIUPOBAHO, U OYyIyT CO3[1aBaThCid COOCTBEHHBIE MEPEMEHHBIC
JUTSL KaXKJIOTO YPOBHSI PEKYpCHH;

oneparus call MOXXeT BEepHYTh 3HAUEHHUE, €CIIU B BHI3LIBAEMOM €il OJIOKE €CTh BbI-
30B orepaiuu setret iy return ¢ nmapameTpoMm (CM. UX OMUCAHUS), IPUMEP UCIOIB30Ba-
HUSA:
block b {

stdout "all " (par# 0)

s

call b "ok\n";
Hanevaraert: all ok

block b

stdout "b ", (par# 0), ((int par# 1) + 10), (par# 2)
s
call b "ok" 12 "\n";

Haneyaraer: b ok22
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4.7.12 par#

dopmar BbI30BaA:

(par# <parameter()> [<parameter1>])

BO3BpalacT 3HAaUEHWE HEONPEJEICHHOIO 3apaHee TUIla, TUII BO3BpaTa ONpees-
€TCsl IMHAMUYECKHU, YUCIIO TapaMeTPOB OT OJJHOTO JI0 JIBYX;

NEepBbIN NapamMeTp Tuna 0e33HaKOBOE IIeNI0e, JOMYyCTUM JII0OOH onepaH]l, MacCHB
HE J0IyCTHUM;

BTOpOM MapameTp J000ro TUMa, JOMYCTUM JIt0OOH onepaHi, MacCUB HE JOIy-
CTHM;

Ha3HAUYCHUE OIEPaLMu: MCIIOJIb3YeTCsl BHYTpU (YHKIMH, BBI3BAHHOH omeparueit
call, 151 momydeHust OAHOTO U3 MapaMeTpoB GYHKIMH (HENb3s MyTaTh MapameTpsl (yHK-
UM C TapaMeTpaMu ollepalyn), mapameTpsl Hymepyoorces ot 0.

Ecnu BbI30B 3T0i1 onepannu UCHOIB3YeTCs TaM, TJe He OIpPEeesieH TUI TpeOyeMo-
ro rnapameTpa (Harpumep, MepBbIM MapaMeTpoM apuPpMETHUECKON oreparu), To HeoOxo-
VMO yKa3bIBaTh €€ ¢ Npe(UKCOM B BHJIE UMEHH THIA, KOTOPBIA OHA JAOJKHA BEPHYTh — B
3TOM Cllydyae KOMIUWISATOP CTeHEPUPYeT HEOoOXOAUMbIE MPeoOpa3oBaHusl TUIIOB, MHAYe OH
BBIIACT OMIMOKY “HE00XOIMMO yKa3aHUeE THMA .

Ecnu onepanus ykazaHa ¢ AByMsl IapaMeTpaMH, TO BTOPOl MOXKET ObITh JH0O0T0
TUIA, OH 33/1a€T YMOJIYaTEeIbHOE 3HaYeHHE, KOTOpoe Oy/IeT BO3BPAIEHO ITOM Oomneparue,
€CIIM COOTBETCTBYIOIIMH MapaMeTp OTCYTCTBYET MPH BBHI30BE (YHKIIMH — 3TO TTO3BOJISIET
co3/1aBaTh (YHKIMH C IEPEMEHHBIM YHCIOM IapaMeTpoB U MPHUAAHUEM UM 3HAUYEHUH 10
YMOJTYaHHUIO.

Pekomennyercst B Hauane (yHKUMU MPUCBOUTH 3HAYEHMSI MOJYUYEHHBIX €10 IMapa-
METPOB NEPEMEHHBIM C OCMBICIIEHHBIMA MMEHAaMU, U Jajee HCIOJIb30BaTh 3TH IEpEeMEH-
HBbI€, IIOCKOJIbKY KOJI CTAHET He TOJIBKO MOHSTHEE, HO U ObICTpee.

[IpuMeps! nCTIOIB30BaHUA:
cM. nmpuMepsl onepaunu call
block b;

code b

{
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uint vl; vl = (par# 1 100);

puts "value", (par# 0), (v1 + 10)

55

call b "ok" 12; “*BbI30B b ¢ 1ByMs mapameTpamMu

call b “good”; ''BbI30B b ¢ 0JHMM MapamMeTpoM
HaTleyaTaer:

value ok 22

value good 110

4.7.13 par@
dopmar BbI30BA:
par@ <parameter()> <parameter1>;

HUYETO HE BO3BpAIlAeT, IPUHUMAET JBa IapaMeTpa;

NEePBBIN MapamMeTp Tuna 0e33HaKOBOE IIeNI0e, JOMYCTHM JI00OW OrepaH]i, MacCHB
HE J0MYCTHUM;

BTOpOI mapameTp Jr00ro THIA, TOMYCTUM JIFO0OM omepaHja, MacCUB HE JAOIY-
CTUM;

Ha3HAY€HUe Olepaliu: MCIOIb3yeTCs] BHYTPH (PYHKIIMH, BBI3BAHHOW orepanueit
call, 1151 U3MeHeHus 3HAaYeHHsI OJTHOTO U3 MapamMeTpoB QYHKUIUU (HEIb3s MyTaTh apaMeT-
pBl QYHKLIMK C TTapaMeTpaMu OIEpaluu), HOMEp KOTOPOTro 337aeTCsl MEePBhIM, apaMeTPhI
HyMepyroTes oT 0.

Bropoii mapameTp MOXxeT ObITh JTFOOOTO THIIA, €r0 3HAU€HHE MIPUCBAUBAETCS Tepe-
MEHHOH, KOTOpast ObljIa yKa3aHa MpH BbI30BE (PYHKIIMU B KAYECTBE COOTBETCTBYIOIIETO Ia-
pamerTpa.

Ecnau ykazaHHbBIN mapamMeTp OTCYTCTBYET, WM yKa3aHa HE NEpEeMEHHas, TO Ipo-
rpamma OyzieT mpepBaHa ¢ cooOieHrneM 00 ommoke.

[Ipumep ucrnonb30BaHus:
block b; uint 1; str s;

code b

{
par@ O ((int par# 2) + 100);
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par@ 1 “ok”
s
callbis 12;

putsis;

Haneyaraer: 112 ok

4.7.14

npars
dopmar BbI30Ba:
(npars);
BO3BpaIaeT 0€33HaKOBOE 11eJ10€, TapaMeTPOB HE UMEET;

HA3HAYEHUE OIMEpaIlMu: BO3BPAIAET YHCIO MapaMeTPOB, MOTYYEHHOE (PYHKITHEH,

9TO MOXET OBITh Y0OHO, HAampuMep, B ciiydae, Koraa QyHKIUS MPUHIMAET IepeMEeHHOe

YHUCJIO MapaMeTPoB, U UX HaJ0 00paboTaTh B MUKJIE, TUO0 C TOMOIIbIO SWitch BBIMOTHUTH

PAa3JIMYIHBIC HGfICTBHSI, B 3aBUCUMOCTH OT YHCJIa TOJTYYCHHBIX ITapaMCTPOB.

block b; uint i; str s;

code b

{

puts (npars);
s

callbis 12;

Hameyaraer: 3

4.7.15

CTUM;

ispar
dopmar BbI30BA:
(ispar <parameter0>);
BO3BpamiaeT Tui bool, IpUHUMAET OJIMH MapameTp;

napameTp THIa 0e33HaKOBOE IIETI0€, JOIYCTHM JIF000H OlepaH/I, MAaCCHB HE JIOITY-

HazHaueHue onepanuu: Bo3Bpamaer TRUE, ecnn ¢yHKIMU nepemaan mapameTp c

HOMEPOM, YKa3aHHbIM B KauecTBe mapamerpa 3Toi omnepauuu, win FALSE ecnu takoro

napameTrpa rnepefaHo He ObLJIO, UTO MOXKET ObITh YA00HO AJI pa3IMyHON peann3aluy Bbl-

IIOJIHACMBIX (I)YHKLIHCP'I HeﬁCTBHﬁ, B 3aBUCHMMOCTH OT 4YHCJIA IMOJY4YaCMBbIX CIO IIapaMCTPOB,
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MIPUMEDP MCIOJIb30BAHMS:
block b; uint i; str s;

code b

{

puts (ispar 1) (ispar 4)

¥

callbis 12;
"Haneuataetr: TRUE FALSE

4.7.16 isparvar
dopmar BbI30BA:
(isparvar <parameter0>);

BO3BpaIaeT Ty bool, mpuHUMAaET OJIMH MapaMeTp;

napameTp Tura 0e33HaKOBOE 11eJ10€, TOMYCTUM JIF000i omnepaH], MAaCCUB HE JOITY-
CTHM;

Ha3HadeHue onepanuu: Bo3BpamaeTr TRUE, ecnu ¢pyHKIMKM B KauecTBE MapaMerpa
C HOMEpPOM, yKa3aHHBIM B Ka4eCTBE MMapaMeTpa 3TOH oleparuu, rnepeiaHa rnepeMeHHas
(WM DJIEMEHT MaccuBa), B IPOTUBHOM CiIydae a TakKe, €CJIM TaKOro IMapameTpa BooOIe
He ObLTO mepenano, Bo3pamaer FALSE, 310 MoxeT ObITh y100HO, HanpuMep eciii (PyHK-
U MOKET M3MEHUTh KaKOW-TM00 mapamerp, HO ajJrOpUTM HE JIOJDKEH IMPEpBaThCs 1O
omurOKe, ECIIM 3TUM MapaMeTPOM Tepe/IaHa He MepeMeHHas1, Tora MOKHO CHadaja ImpoBe-
pUTh, TIEpeaHa JIM MIEPeMEeHHAs, U €CJIH J1a, TO U3MEHSThH €€ 3HaUCHHE.
block b; uint i; str s;

code b

{

puts (isparvar 0) (isparvar 2) (isparvar 4)

55

callbis 12;
narreyataeT: TRUE FALSE FALSE
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4.7.17 return
dopmar BbI30BA:
return [<parameter0>];

HUYETro HE BO3BpaIllaeT, MOXKET BBI3BIBATHCS 0€3 MmapaMeTpoB, WM C OJHHUM I1apa-
METPOM;

€CJIM MPUCYTCTBYET MapamMeTp, TO OH MOXKET ObITh JII0OOT0 THIMA, AOIMYCTUM JIIO-
0oii onepaHi, MaCCUB HE JIOMYCTHM;

Ha3HAuYEHUE OIepaIuu: MpeKpaiaeT BeinoaHeHue omnepauu call, B 61oke-pyHk-
LMY KOTOPOU BBI3BAaHA, YIIPABICHNE BO3BPAIIACTCS 32 BBI30B 3aBeplIacMon onepanuu call.

Ecnm ykaszan mapamerp, TO mepeaaeT ero 3aBepiraemMoi omnepaiuu call, 9aTo0sl Ta
BEepHYyJIa ero 3HaueHue, eciu call caenan 6e3 MCMOJIb30BaHMS BO3BPAIIAEMOT0 3HAUCHUS,
TO OHO UTHOPHUpYETCS, eciu ke call cenan ¢ ucrnonb30BaHUEM BO3BPAIIAEMOTO 3HAUCHUS,
a return BHYTpHY HEro BbI3BaH 0e3 mapameTpa, TO Bo3BpalaeMoe (QpyHKIMel 3HaUYeHHUE 3a-
BUCHUT OT TOT0, OblJIa JIX paHEee UCIIONb30BaHa onepanus setret, ecnu He ObL1a, TO QyHKITUSA
BEpHET HYJIEBOE 3HAUYCHHUE COOTBETCTBYIOIIECTO TUTIA, TPUMEPHI UCIIOIB30BAHMUS:
block b; uint 1;

code b

{

puts 1; return; puts 2;

s

call b
HareyaTaert: 1
block b; uint i;

code b

{

puts 1; return 10; puts 2;

3

puts (call b)
Hareyaraer:

1

1.000000E1
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block b; uint 1 5;

code b
{

puts 1; return; puts 2;
55
1= (call b);

puts i;

Hare4qyaracrT.

1
0

Hcnonb3oBanue return mo3possieT npuMeHsTh call mis coznanust GyHKIUN, BO3-

Bpamaronunx 3Ha4YCHUS, 1 BKIIIOUCHUA UX B MATCMAaTHUYCCKUC NI MHBIC BBIPAKCHUA!

block diagonal " BbrumcisieT quaroHasb IPSIMOYTOJIBHOTO TPEYTOJIBHUKA MO €r0 KaTeTaM

{

return( sqrt( ((par# 0) "2 ) + ((par# 1) *2) ) )

¥

block 12m " 'mepeBoAUT IOIMBI B CAHTUMETPHI

{

return( (float par# 0) * 2.54 )

¥

puts (( call diagonal (call i2m 4) (call i2m 5) ) * 2)

HalleyaTaeT yABOCHHYIO JUIMHY JHArOHAIM NPSIMOYTOJIbHUKA 4X5 NIOMMOB, BBIPAKEHHYIO

B CAHTUMCTpax.

4.7.18

setret
dopmar BbI30BA:
setret <parameter(0>;
HUYET0 HE BO3BpAILACT, IPUHUMAET OJUH ITapaMeTp;

napameTp Jr000ro TUIa, I0MyCTUM JIF000M onepaH]i, MacCUB HE JI0MyCTHM,;
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Ha3HAuYEHUE ONepaluy: MPUTOTaBIMBAET 3HAUYECHUE JJIs BO3BpaTa (PYHKLMHU, BbI-
nosHsieMol oneparueil call, Ho BeimonHeHne QYHKIMH HE TPEPHIBAET, UCIIOJIb3YETCs COB-
MECTHO C IOCJIEAYIOIIMM BBI30BOM omnepanuu return, break wiau continue, nmpumep uc-
MIOJI30BAHMSL:
block b; uinti1;1=5;

code b

{

setret 3; stdout 1 " "; return; puts 2;

53

1=(call b);

puts i;

Haneyaraet: 1 3

4.7.19 code
dopmar BbI3OBA:
code <parameter()> <parameterl>;

HUYETo He BO3BpAIllaeT, MIPUHUMAET 2 MapaMeTpa;

MIEPBBIN MapamMeTp Thra OJOK, JOMyCTHMa TOJBKO MEePEeMEHHasi, MAaCCUB HE JIOIy-
CTHM;

BTOpOM MapameTp TuUma OJIOK, JOMyCTHMMa TEepeMEHHas, KOHCTaHTa, OIepalus,
MacCCHB HE J0ITyCTHM;

Ha3HAYEHUE OMNEpPAlMU: SKBUBAJICHTHO MPUCBOCHUIO MEPEMEHHOM Tuma OJIOK H0-

IMyCTUMOT'O 3HAYCHU, BKIIFOUCHA JJII COBMECTHUMOCTHU C 6y,[[y1].[I/IMI/I peain3anusiMu Ci.

4.7.20 stop
dopmar BbI30BA:
stop;
HUYEro He BO3BPAILIAET, [IAPaMETPOB HE UMEET;
Ha3HAauYeHUE olepalnuu: mpekpamaer BoimodHeHue Ci mporpaMmbl, €Clid paHee
ObLT 3a71aH OJIOK 3aBEpIICHHS B OTepaii onstop, TO OH BBIMOJHSAETCS, eciu Stop BCTpe-
YaeTCsl BHYTPHU HEro, TO IpOorpaMma HEMEIJIEHHO 3aBEPLIACTCS, IPUMEP CM. B OIMCAHUU

orepauuu onstop.



104

4.7.21 onstop
dopmar BbI30BA:
onstop <parameter(0>;

HUYETO HE BO3BpAILAET, IPUHUMAET | mapamerp;

mapamMeTp THUIIA 6JIOK, AomyCTMa NnepeMCHHas, KOHCTaHTa, orcpanusa, MaCCUB HC
JIOTYCTHUM;

Ha3HAYEHHUE OTepalfy: 33/1aeT OJIOK 3aBepIEHUs, KOTOPbIi OyeT BbI3BaH IPH 3a-
BEpIICHUH pabOTHl MPOTrpaMMBbl B ClTydae BBINOJIHEHHS Oonepauuu stop, a Takke npepbiBa-
HUS IPOTPaMMBI TIPY BBITIOJIHEHUU JIPYTUX ONEpaIuil 3aBEpIlIEHUs, HO HE B CJIy4ae OLINO-
KH BBITNIOJIHCHHSA, CCJIM BHYTPU HA3SHAYCHHOT'O 010Ka HCIIOJIB3YCTCA CHOBA OIICpalusa St()p,
TO MporpamMma HEMEIJIEHHO 3aBepluaeTcs (B KOHIE 3TOro OJoKa HCIONb30BaTh Stop He

HYKHO), TIpUMED:

onstop {puts “finished” };

puts “finishing...”;

stop;
Hameyaraer
finishing...
finished
4.7.22 onerror

dopmar BbI30BA:
onerror <parameter(0>;

HUYEro He BO3BpAIllaeT, IpUHUMaeT | mapamerp;

napaMeTp Tumna OJIOK, JOIMyCTUMa MepeMeHHas, KOHCTaHTa, ONepalisi, MacCUB He
Ty CTHM;

Ha3HauY€HUE Olepalyu: MpeJHa3HaYeHo i OTJIAAKU Nojb3oBaTenbckux Ci-mpo-
rpamm, 3a7aet OJOK, KOTOpbIM OyAeT BBHIOJHEH MpPU BO3HWKHOBEHHH OIIMOKHM Ha 3Tare
BBITIOJTHEHUST TIPOTPAMMBI, 3TO TPEJHA3HAYEHO JUISl 3aBEPIICHHUS] KPUTHYHBIX OTEpaIlHid,

HaIIpUMCP, OJIA BBIKJIFOYCHUA KaKou-1100 alIapaTrypbel 1 BbIJIa4Y1M COOTBCTCTBYIOIIUX CO-
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OOIIEHU .

Ecnu ommOka BOSHUKHET BHYTPHU 33JIaHHOTO OJIOKA, TO BBHITIOJHEHUE MPOTPaMMBbI
OyIeT HEeMEJUICHHO MPEKpaIIeHO, MOATOMY K HAIMCaHWI0 OJIOKA JUIS Onerror cieayer
MOJIXOJIUTh OYCHh BHUMATEIIBHO, BHYTPH 0JI0Ka MOKHO TOJYYUTh KOJI OIIMOKH TPH ITOMO-

1M oIepanuu errorcode, HapuMmep:

int1100;
onerror
{ puts "error";
if( (errorcode) == 35)
{puts "Division by zero";}
{puts "No parameters given";};
s
“par@ 0 10;
puts(i/0);

HareyaraeT COOOIIEHNE O EICHUH Ha HOJIb, HO €CJIM PACKOMMEHTHPOBATH CTPOKY
par@ 0 10; 1 mepeKOMIUINPOBATH, TO PU BHIMOJIHEHUU BO3HUKHET OIMMOKa OOpaIeH s K
HECYILECTBYIOLIEMY MapameTpy Ojoka, U OyJeT HameyaTaHo cooOmieHue No parameters

given.

4.7.23 errorcode
dopmar BbI30BA!
(errorcode)
BO3BpalaeT 0€33HaAKOBOE 1IEJ10€, TapaMeTPOB HET;
Ha3HAYCHHE OTEpaIli: UCIOJIb3yETCSI COBMECTHO C ONError sl MOJTyUYeHus Koja
OIMOKHU, TOJPOOHEE CM. B ONMCAHUU ONError;
€CJIM BBI3bIBAETCS HE B OJIOKe 00pabOoTKHU omuOKH, TO Beeraa Bo3paiaet 0;
BO3BpaIllaeMble KOJIbI OIHUOO0K:
32 onepaluu NepeJaHo JaHHOE HEJOMYCTUMOTrO TUIIA;
34 CTEK MapaMeTpOB MYCT (MONBITKA BHIIOJHUTH B OJIOKE par# Wid par(@ Npu TOM,

9TO B OJIOK HE OBLIO HUYETO MepeaHo);
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35 JIeJIEHUE Ha HOJIb;

36 JIBA MacCHMBa HE OJMHAKOBOTO pa3Mmepa (MCIOJIb3YyEeTCs B ONepamusx o0paboTKH
3ByKa);

39 olepanuy nepeJaHo Hel0IyCTUMOE 3HaUEeHHUE;

45 MHJIEKC BBIILIE] 33 TPAHUIly MacCHBa;

53 CJIMIIKOM ITyOOKasi BJIO)KEHHOCTh BBI30BOB OJIOKOB WJIM OIEpalUil ¢ BO3BPaTOM
3HAYCHMS,;

60 MOTIBITKA BBIIOJIHUTH Sizeof He MHUIMATU3NPOBAHHOTO MAaCCUBA;

61 HEBO3MOXHO Ipeo0pa3oBaTh 3HAYEHHE, BO3BpAILlAEMOE OIlepalMel, Ccrocoo

Hp606paSOBaHI/I}I THUIIOB HC OIIPCACIICH,

71 HEJIOMyCTUMAasi MHULIMAIIA3a1Hs;
72 HEJIOMYCTUMOE yIAJICHUE;
73 MIEpEMEHHAas [IUKJIa BHIIUIA 32 AOIYCTUMbIE TPAHUIIBL;
76 MacCHUB HYJIEBOM JUIMHBI;
77 HAJI0 BEpHYTh 3HAUYCHUE;
78 HEBO3MOYKHO OTKPBITh (haii;
79 HEBO3MOXHO 3aIcaTh B (aiil;
80 HEBO3MOJKHO 3aKPBITh (haii;
81 HEBO3MOJKHO MPOYECTh (hai.
4.7.24 delay

dopmart BbI30Ba:
delay <parameter(0>;
HUYETO HE BO3BpAIIAeT, IPUHUMAET OJWH MapaMeTp;
napaMeTp THIIA BEIIECTBEHHOE YHCIIO, JOMYCTHM JIF0OOH OmepaHs, MacCuB HE JI0-
MyCTUM;
Ha3HAYCHHE OIEPalyy: MPUOCTAaHABIMBACT BhIMONHEHHEe Ci-porpaMMbl Ha yKa-
3aHHOE MMapaMeTPOM YHCII0 MUJUTMCEKYH/I, IPUMEp MCIIOIb30BaHMUS:

delay 1000; "'3amepxka B 1 cexyHay
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4.8 OTnago4yHbie onepaunm

4.8.1 trace
dopmar BbI30BaA:
trace <parameter(0> [<parameter]> [<parameter2> [<parameter3>]]];
HUYETO HE BO3BpAILlA€T, MPUHUMAET OT OJIHOTO JI0 YETHIPEX NTapaMETPOB;
BCE MapaMeTphl THIA JIOTUYECKOE, IOy CTUMBI JIFOOBIE OTepaHbl, MACCUBBI HE J10-
MyCTUMBI;

Ha3HA4YEHUE OIEPALMM: BKIKOYAECT U BBIKIIOYAET Pa3IMYHbIE PEXKUMBI TPACCUPOB-
ki BbIoNHEeHUsT Ci-porpaMMBbl, €CIU TEpBBIA MapamMeTp yKa3aH M UMeeT 3HAauYeHHe
TRUE, paspemaer TpaccupoBKy BbilojiHeHUs1 Ci-porpamMMmsl, pU KOTOPOil B CTaHAAapT-
HBIN ITOTOK BBIBOJSTCS NMEHA BBINIOJHAEMBIX ONIEPALIAM, €CIIM HE YKa3aH, TO HUYEro HE U3-
MEHSIETCS, €CJIM YKa3aH co 3HaueHrneM FALSE, To TpaccupoBka OTKIIOUaeTCs.

[Tocne uMeHH BBIBOAATCS 3HAUYEHMS ITApaMETPOB ONEPALIMHU O U IIOCIIE €€ BbI30BA,

d TAKIKC BO3BpPaAIIacMoOC eu 3HAYCHHUC, HAIIPUMCECD:

trace TRUE;
float b, ¢ 1.00096, d 1.00000096;
b=(c+d);

B pe3yJIbTaTe TPACCUPOBKA OYJET BBITISIIETD:

+
before:
00: variable float 1.000960
01: variable float 1.000001
after:
result float 2.000961
00: variable float 1.000960
01: variable float 1.000001
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before:
00: variable float 0.000000
01: result float 2.000961
after:
00: variable float 2.000961
01: result float 2.000961

Ecan Bropoy mapamerp ykasaH u umeer 3HaueHue TRUE, To npu TpaccupoBke
«pPacKpBIBAIOTCSA» MACCHBBI — OyJyT MOKAa3bIBAThCS 3HAUYEHUS BCEX MX DJIEMEHTOB, 3TUM
CJIEZlyeT MOJIb30BaThCsl C OCTOPOKHOCTBIO, MTOCKOJIBKY TPACCUPOBKAa MAaCCHUBOB OOJIBLIOTO
pa3mepa OyAeT 3aHUMaThb MHOTO BPEMEHH, €ClIM HE yKa3aH, TO HMYEro He M3MEHseTCs,
eciM ykasaH co 3HaueHrueM FALSE, To packpbITHE MaCCUBOB OTKIIFOYAETCS.

Ecau tpertnii mapamerp ykaszad u umeet 3HaueHue TRUE, To Oynmer BkiIroueH pe-
YKUM ITOLIarOBOIr0 MPOXOKAEHUs, KOTOPBIN 3aBUCUT OT pean3aluy B KaXIOW KOH-
kpeTHoi Bepcun Ci, €ciii HE yKa3aH, TO HUYEro He U3MEHSETCs, €CM YKa3aH CO 3HaUY€HU-
eM FALSE, To nomaroBoe npoxoxaeHue OTKJIYaeTCsl.

Ecnun geTBepThiii napamerp ykazad u uMmeer 3HadyeHne TRUE, To B Hauane kaxno-
'O BBINIOJIHAEMOT'O 0JIOKa BHIBOJAUTCS KOJIUYECTBO IIEPEMEHHBIX U pa3Mep CTEKA BbI-
30BOB (DYHKLMH, 3TO MPEJAHA3HAYEHO JJIi CUCTEMHOM OTiIafku U nporpamMmuctamu Ha Ci
HE JIOJDKHO IIPUMEHATBCS, €CIIM ITapaMeTp HE yKa3aH, TO HUYEro He U3MEHAETCs, €CII yKa-
3aH co 3HaueHueM FALSE, To cucremMHass TpacCUpOBKa OTKIIFOYAETCS.

Brikirouenue 1000ro pexxuMa TpacCUpOBKH MPOU3BOIUTCS BBI30BOM trace U yKa-
3aHMEM Ha MECTE COOTBETCTBYMOLIEro napamerpa 3HaueHus FALSE — ecnu Hazno oTkito-
YUTh TOJIBKO BTOPOM PEXHUM, HO OCTaBUTh IEpPBbIM, TO Hano BbI3bIBaTh trace TRUE
FALSE, nockonbky trace FALSE FALSE otkmrount o0a pexuma, ciaeoBaTEIbHO IS
ruOKOTO yIpaBJeHHs TPACCHPOBKOM HAJ0 3aBECTH JIOTUYECKHE NMEPEMEHHbIE, COCTOSHHUE
KOTOPBIX MEHATH MPH HEOOXOAMMOCTH, U MIEPEIaBaTh UX IMapaMeTpaMy ONEepalH trace.

HO-YMOJ'I"IaHI/IIO TpaCCHUPOBKA BBIK/IIFOYCHA.

4.8.2 time

CDopMaT BbI30Ba:
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(time [<parameter0>])

BO3BPAILlAET CTPOKY, MOXKET MIPUHUMATh OJIH MapaMeTp;

nmapaMeTp THMa 0e33HaKOBOE Ie0e, JOMYyCTHM JTF000i onepaH, MacCHB HEJOITY-
CTHM,;

Ha3HAYEHHE ONepaIii: BO3BPAIAeT B BUJI€ CTPOKH TEKYIlee BpeMs JHA, C CEKyH-
JaMH, MOXKET HCITOJIb30BATHCS IS TIPUMEPHON OLIEHKH BPEMEHH BBHITIOJTHEHUS YYacTKOB
KoJ1a, TMOO MPOCTO JIJIsl MOJYYEHHUS U BbIIAUU TEKYIIETO BPEMEHU CYTOK;

HeoOs3aTeNbHbIN mapaMeTp 3a/1aeT KOJ CHUMBOJIA Pa3/IeIUTEeNs], €ClIM €ro HET, TO
UCTIOJNB3YETCS PAa3ACTUTENb: (IBOCTOUNE), TPUMEPHI UCIIOIB30BAHUS:
puts (time);
puts (time 0x22) ** BeiBezeT cTpoky Buaa 12"30"04

4.8.3 date
dopmar BbI30BA:
(date [<parameter(0>])
BO3BpAIIlACT CTPOKY, MOXKET MMPUHUMATh OJIUH IMapaMeTp;
napameTp Tumna 0e33HaKOBOE IIeJI0e, JOIYCTUM JIFOOOH orepaH, MacCUB HEJOIy-
CTHUM;

Ha3HAYCHUE OTEpPAIlMU: BO3BPAIIACT B BHJIE CTPOKH TEKYIIYIO JaTy, MECAIl U TOJl
MPE/ICTABIIEHbl JIBYX3HAYHBIM YHUCIIOM, (OpMAT JaThl MEXKIyHAPOJHBIN (MECSI-YHCIIO-
ron);

HEO0OSM3aTeNIbHBIA MapaMeTp 3aJlaeT KOJ CHMBOJA Pa3JSIUTENS, €CIH €ro HET, TO
WCIIOJIb3YETCS Pa3JeUTeNh - (MUHYC), IPUMEPHI UCTIOIB30BAHHUS
puts (date);
puts (date O0x2F) " BeiBenet ctpoky Buma 11/30/08

4.8.4 timer
®opmaThl BHI30BA:
timer [<parameter(0>];
(timer [<parameter(0>])

BO3BpamacT 0C33HAKOBOE HCJI0C, BO3BpAT MOXKCT OBITH IIPOUTHOPHUPOBAH, MOKCET
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MIPUHUMATH OJIMH MTapaMeTp;
napaMeTp TUIa JJIOTUYECKOe, TOIMYyCTHM JIF000H OIlepaH/i, MaCCUB HE IOy CTHM;
Ha3HA4YCHUE OINEpALMU: MEPEe3alyCK TaMepa U U3MEPEHHUE BPEMEHU OT IPEABIAY-

IIETo Mepe3anycka, MOKeT UMETh HeoOs3aTeNbHbI napameTp, eciu ykazaHo TRUE, me-

pe3amnyckaer Taiimep, eciin FALSE nnu napaMmerp oTCyTCTBYET, IEpe3anycKk HE MPOUCXO-

JUT, BO3BpAIla€MO€ 3HAYCHHE PABHO MHTEPBAIy BPEMEHU B MUJIIMCEKYHJIaX OT MOMEHTA

MOCIIETHETO TIepe3anycka Taiimepa, eciau TpeOyeTcs TOJIbKO Mepe3amycTUTh TaiMep, TO

BO3BpaIlla€MOe 3HaYeHHE MOKHO WTHOPHPOBATh, B Havaje U3MEpEeHHs Taiimep TpeOyercs

Nepe3anycTuTh, MHaUY€ MOTOM OyAeT BO3BPAIEHO IMCEBAOCITYYailHOE YMCII0, IPUMEP HC-

IIOJIB30BAaHUS:

KO MpOTrpaMMBI

timer TRUE; "“MeTka A, 0TCI0/1a HaJI0 K3MEPUTh UHTEPBAJl BPEMECHH

puts (timer);  "'BbIBEAET MHTEPBAJl BPEMEHHU OT METKU A, HO TaliMep He repe3a-
MyCTUTCS

puts (timer TRUE); “'MeTka B BbIBeieT MHTEpBald OT METKM A, Taiimep me-
pe3amyCcTuTCs

puts (timer); "'BBIBEIET MHTEpBaJl OT METKM B, Tailmep mnpomomxur

CUHMTaTbh OT HEC.

5 COOBLUEHUA

[Ipu tpancnauuu ucxoausix tekcros IIIK/[ B neBoe okno YIIA ACKJl CKUII-Y
BBIIAFOTCS Pa3JINYHBIC JUATHOCTHYECKHUE COOOIICHHS. DTO MOTYT OBITh COOOIICHHS JIBYX
OCHOBHBIX BHJIOB: COOOIICHHS 0 paboTe TpaHCIATOpa U cooOIeHus 00 omubKax B TpaHC-
JIMPYEMOU IPOTPaMMe.

CoobmuieHust o0 paboTe TpaHCISITOpa U 3arpy3yrKa BbIIAIOTCS Ha aHTJIUHCKOM SI3BIKE.
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OHM MOTYT OBITh CJIEIYIOLIEr0 BUAA:

"Build number 1.X.Y" - HoMep Bepcuu 1 1oABEPCHIA TPOrpPaMMBbl;

"Improper source code name - name must have .ci extension" - B oJjie HaJi KHOIKOM
Compile yka3zaHo HeBepHoe UM (Qailla [porpaMMbl  KOHTPOJIS, OTCYTCTBYET
pacumpenue .ci;

"Error while opening source (N): <TekcT cOOOIICHUS>;

File: " - Omubka npu OTKPBITUM UCXOAHOIO TEKCTa MPOrpaMMbl KOHTPOJs, N KOA
ommnoku (cM. pykoBozcTBo o OC Microsoft Windows), <rekcT cooOmienus™> GopmMupyer-
csl onepauMoHHOM cuctemoir Microsoft Windows u colepXuT pacuIMpeHHy0 HHpopMa-
nuio 00 omuOKe Ha aHIIMICKOM si3bIke, nocie File: BblgaeTcs MoJIHBIM MapHIpyT U UMS
¢aitna, KOTOPBII MBITAJICS OTKPBITH TPAHCIISATOP;

"Compiling..." - NpoHCXOAUT KOMIUIISLUS IPOrPaMMbI KOHTPOJISI B IBOMYHBINA KOJI;

"Saving..." - MPOKUCXOUT COXPAaHEHUE JBOMYHOTO KOJIa MPOTPaMMbl KOHTPOJIS;

"Code saved." - TBOMYHBIN KO/ MIPOrPaMMBbl KOHTPOJIS COXPaHEH;

"NN operations compiled" - moka3pIBaeT KOJIMYECTBO CKOMIMJIMPOBAHHBIX OIEpa-
i, rae NN 1enoe 4yucio;

"Code used XX bytes (about YY byte/op), ZZZZ bytes in code page free" - mokasbI-
BaeT HCIIOJIb30BAHUE CTPAHUIbI KOJA MPHU TPAHCISALUUU MPOrpaMMbl, XX KOJIUYECTBO UC-
MOJI30BaHHBIX 0alT, YY cpemHee KoOJMUeCcTBO OalT Ha omepanuio, ZZZ7Z KOIUYECTBO
CBOOOIHBIX OANT B KOJIOBOI CTPAHHMIIC,

"Slots left free - vars: VVVVYV, returns RRRRR, constants CCCCC" - mmoka3pIBaeT
KOJINYECTBO CBOOOMHBIX CJIOTOB B Tabmuuax, VVVVV KoandecTBO CBOOOIHBIX CIIOTOB
s nepemeHHbIX, RRRRR komndectBo cBOOOAHBIX CIIOTOB JJisi BO3BPATOB OIEPAIIU,
CCCCC komn4ecTBO CBOOOIHBIX CJIOTOB JIUIS KOHCTAHT;

"Program ready to run" - mpu ycHnemHoi KOMIWISILIMA U COXPAaHEHUH MOKa3bIBaeT

TOTOBHOCTBH IPOTIpaMMbl KOHTPOJIA K BBIIIOJTHCHUTO,

"Loading..." - mporcXOoauT 3arpy3Ka NporpaMMbl KOHTPOJIS;
"Running..." - MpOMCXOAUT 3aIyCK MIPOrPaMMBbl KOHTPOJIS;
"Program terminated" - mporpamma npepBaHa, BbIIA€TCA MPHU BBINOJIHEHUH B MPO-

rpaMMe KOHTPOJISl Oflepaluu stop Wil Mpy HAXKaTUM KHOMKH Stop test program;



112

"Program successfully finished" - mporpamma ycmeniso 3aBepiieHa.

Coobmienust 00 omubOKax B TPAHCIMPYEMOH MPOrpaMMe BBIIAIOTCS Ha aH-
TJIMACKOM si3bIKe. OHUM MMEIOT CIEIYOIINI BU:

Error NN (line XX): <TekcT cooOmeHus>

rae NN — kon ommbku, XX — HOMEp CTPOKH, B KOTOpPOW OOHapyk eHa
OIHnOKa, <TEKCT COOOIIEHHSI™> MOKET OBITh OJVH 3.

"Not enougth memory or error unknown" - HeT mamsTH, WK OMIMOKA HE OMpeaesie-
Ha;

"No parameters in call of this block" - 6110k Ob11 BBI3BaH 0€3 TapaMeTpoOB;

"Block parameters stack overflow" - nepenosneHnue creka nepegayu napaMmeTpoB B
0JIOK;

"No parameter with given number" - HeT napameTpa ¢ yKa3aHHbBIM HOMEPOM;

"String or constant doesn't match expected type" - cTpoka Wi KOHCTaHTa HE COBIIA-
JaeT C 0XKHUIAEMBIM THIIOM;

"Bad new variable type" - He1OyCTUMBII TUIT HOBOU NEpEMEHHO;

"With same name and another type variable exists" - cymecTByeT nepeMeHHas ¢ Ta-
KM K€ UMEHEM U JIPYTUM THUTIOM;

"Variable table full" - cnmumkom MHOTO epeMeHHBIX, IEPENOJIHEHNE TaOIUIBI;

"String too long" - cTpoka CIUIIKOM JIJTHHHAS,

"Operation name expected" - 0)KuAATOCH UM OTIEpAIUH;

"Name not found in desired table" - nMs B TabMIIe HE HAWIEHO |

"Unexpected end of program" - He0XHTaHHBIM KOHEI] TEKCTA MTPOTPAMMBI;

"Wrong parameters number" - HEBEpHOE YHCIIO TAPAMETPOB;

"Must be variable" - qomycTtuMa TONIBKO IEpeMEHHAS;

"Variable not found OR missing ; in previous operation OR operation call without
()" - nepeMeHHas He HailiJleHa, WIK OTCYTCTBYET ; B KOHIIE NMPEIbIIYIIEH ONEPALNU, UIU
BBI30B BO3Bpallarouleil onepanuu He BHYTpH ();

"Wrong data or operation type" - HEBepHBbIC JIaHHBIC UM THII OIIEPAIINH;

"Unterminated or too long string const" - He3aBepIIeHHAs WM CIMIIKOM JJIMHHAS
CTPOKOBasi KOHCTaHTa;

"Type already defined" - Tum yxe onpeneneH;
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"Extra parameter in operation call" - numHui napameTp Ipu BbI30BE ONEpPaIH;

"Too many parameters OR possible call without ()s" - ciuikoM MHOroO napamer-
POB, WX BO3MOKEH BBI30B HE BHYTpH ();

"Must be type" - momkeH ObITh YKa3aH THII;

"Absent begin { brace" - oTcyTCTByeT OTKpBIBaroIiasi CKOOKa {;

"Absent end } brace or ; at block end" - oTcyTCTBYyeT 3aKkpbIBaroIas CKOOKa I HE-
BEPHBII CUMBOJI ; B KOHIIE 0JIOKa;

"String should be continued" - cTpoka nomkHa OBITH IPOIOHKEHA;

"Needed name of operation to call" - o’xxuanocs uMs BEI3BIBAEMOH OIEpaIINH;

"Unknown operation" - Hen3BeCTHas oreparus;

"Type convertion not defined" - mpeoOpa3zoBanue THMa HE ONPEEICHO;

"Returned value should be used" - Bo3Bpaimaemoe 3HaueHUE AOTKHO OBITH UCIIOJb-
30BaHO;

"Function returns nothing" - onepaius HU4ero HEe BO3BPAILIACT;

"Shold be ) in operation call" - fomxkHa OBITH 3aKpbIBarOlas CKOOKa ) TIPH BBI3OBE
oriepaIuuy;

"Not an allowed type for operation" - HeOIIYCTUMBIN TUIT JAHHOTO ISl 3TON Oomepa-
11K

"Cannot define type, please use type name before operation" - HEBO3MOXXHO ompe/e-
JUTH THIT, HEOOXO0IMMO UCTIOIB30BaHNE UMEHU THIIA ITEPE] UMECHEM OTICPAIINN;

"Internal error - empty parameters stack" - BHyTpeHHasisi olmiOKa, MMyCTOH CTEK Ta-
pamMeTpoB;

"Division by zero" - neieHue Ha HOJIb;

"Sizes of two arrays in operation not the same" - pa3mepbl IByX MacCUBOB HE COB-
MaJaroT;

"Unterminated comment" - He3aKpbIThIi KOMMEHTAPHII;

"Program terminated" - mporpaMmma npepBaHa;

"Unavailable value given to operation" - HeOIycTUMOE 3HAYEHHE TIEPEIaHO Omepa-
LM,

"Only array element available" - m1omycTHUM TOJIBKO 3JIEMEHT MacCHUBa;
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"Array not available" - MmaccuB He JOYCTHUM;
"Only entire array can be given" - BO3MOHa TOJIBKO Mepejiada EeINKOM MacCHBa;
"Index brace | expected" - oxxumanach 3akpbIBaroIias CKOOKa |;

"With another size array already exists" - yke CylecTByeT MacCUB JPYroro pasme-

pa;

"Array subscript out off range" - nHAEKC BbIILIEN 32 TPAHUILY MAaCCUBA;

"Constant unavailable" - KOHCTaHTa HEIOITyCTHUMA;

"Code page overflow" - mepenojHeHre CTPaHUIIBI KOJAQ, CIMIIKOM OOJIbIIasi Po-
rpamma;

"misplaced [" - oTKkpbIBaromIast KBaJpaTHasi CKOOKa [ B HEBEPHOM MECTE;

"misplaced ]" - 3akpsiBaroiias kBajgpaTHas CKOOKa | B HEBEpHOM MECTE;

"misplaced ; or end of stream" - cuMBON ; B HEBEpHOM MECTEe WM OOHaApyKEH
HEOXKUIAHHBIA KOHEI] POTrPaMMBl;

"misplaced )" - 3akpsiBaroias Kpyriasi CKOOKa ) B HEBEpHOM MECTE;

"Unavailable parameter" - HeoImyCcTUMBIN TTapaMeTp;

"Too deeply nested calls" - ciuKoM MHOTO BJIOYKEHHBIX BBI30BOB, NEPEIIOTHEHHE
BHYTPEHHETO CTEKA;

"Same name operation exists" - CyImecTByeT onepaius ¢ TAKUM UMEHEM;

"Same name type exists" - CymecTByeT THII JaHHBIX C TAKUM HUMEHEM;

"Same name constant exists" - CyllecTByeT JUTEpalibHas KOHCTaHTa C TaKUM
UMEHEM;

"Same name variable already exists" - y>ke ecTb 00BsBICHHE IEPEMEHHON C TAKHM
UMEHEM;

"Too many constants" - CJIMIIIKOM MHOTO KOHCTaHT, IepENoJHEHUE TaOIuII;

"Too many variables" - cIMIITKOM MHOTO IEPEMEHHBIX, TIEPENOTHEHUE TaOIHII,;

"Variable or array not initialized" - nepemMeHHas UM MacCUB HE MPOUIHAIU3UPOBA-
HBI,

"Cannot convert data types" - He Mory mpeoOpa3oBaTh JaHHBIE 3TUX TUIIOB;

"Operation should be used in prefix form" - onepaino MOXXHO HUCIIOIB30BATH TOJIb-

KO B npedukcHo hopme;
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"Block unavailable" - 6510k HEnomyCcTHM;

"Bad program label" - neBepHast meTka nmporpammsl, ¢aitn Ci-mporpamMmbl UCHOP-
YEeH;

"Bad record in program file" - HeBepHas 3amucek B ¢aiine nporpammsl, daiin Ci-
POrpaMMbl UCTIOPYEH;

"Code check sume failure" - HeBepHas KOHTpOJIbHASI CyMMa KoJa B ¢aiiie nporpam-
MBI, ¢aiin Ci-mporpaMMbl UCIIOPYCH;

"Code too large" - 3arpy»xaemast mporpaMmma He OMEIIAeTcs B KOJOBYIO CTPaHHMILY;

"Data check sume failure" - HeBepHas KOHTpOIbHAS CyMMa JaHHBIX B (haiie mpo-
rpaMmel, ¢aitn Ci-nmporpaMMbl HCTIOPYEH;

"Too many datas" - CIIMIIIKOM MHOTO JTaHHBIX;

"Variable is not an array" - mepeMeHHas HE SIBIISIETCS MAaCCUBOM;

"INTERNAL ERROR - Bad initialization" - BHyTpeHHsIsl OIIMOKa, HEMpaBUIbHAS
VMHUIMATN3AIHS;

"Unexpected end of block, deleting non initialized variables" - BHyTpeHHss omu6-
Ka, HEOKUITAaHHBIN KOHell 0JIOKa, y/iajJeHlne HEMHUIIUATU3UPOBAHHBIX MIEPEMEHHBIX;

"\"for\" cycle index out of range" - unaekc nukia for BbIIEN 32 AOMYCTUMBIE Tpa-
HUIIBI,

"Zero size array not available" - MaccuB HyJIeBOro pasmepa HEIOMYyCTHM;

"Function must return value" - pyHKIMS JOKHA BEPHYTH 3HAUCHHE,

"Error when open file" - omm0ka npu oTkpbeiTiH (aiina;

"Error when write to file" - ommbka npu 3anucu B ¢aiin;

"Error when close file" - ommb6ka npu 3akpeiTun ¢aiina;

3a cTpoKkoi ¢ cooluieHrneM 00 OIMOKe BBIBOJUTCS CTPOKAa MPOrpaMMbl, B KOTOPOI
oOHapy>keHa ommnbka. [lox Helt cuMmBoN ” yKa3pIBaeT HauboJiee BEPOSATHOE MECTO OMIMO-

KH.
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