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AHHOTALIMSA

A3k «C»( IPOMBHOCUTCH «CU») - BTO YHMBEPCAJIBLHBI S3BHK
OPOTPaMMMPOBAHMS, IJIS KOTOPOI'O XapaKTEePHH 3KOHOMUUHOCTL BHEpPa-
XEHMS, COBPEMEHHBM NOTOK yIPaBJIEHMS M CTPYKTYPH IaHHEX, ©Oora-
THI Habop omeparTopoB. fA3bik «C» He gBJIAeTCHS HU A3HKOM KOUEHb
BEHICOKOT'O YPOBHSA», HM «OOJIbWMM» S3BEIKOM, M He INpelHasHadaeTCs
OJIS HEeKOTOPOM ClIelMalJibHOM objlacTyM NpuMeHeHMsa. Ho oTcyTcTBUEe
OT'PaHMUEHUM M OOWHOCTHL fA3BKa IOeJlaldT ero bojee yIOOHEM U 30-
bexTUBHEIM IJIS MHOTIMX 3anad, dYeM SA3BKM, IPEeOIOJIOKUTEJIbEHO OoJjiee
MOIIHEIE.

Azpik «C», nepBoHAUANbLHO NpPEelHA3ZHAUABULUIACSH OJIS HANMCAHUA
onepaumonHon cucTeMmu «UNl X» na 3BM DEC PDP- 11, 6wt pazspabo-
TaH M peajiM30BaH Ha B3TOM cucTeMe JleHHucoM Puum. OnepaumroHHAad
cucTeMa, KOMOMIATOP C A3bka «C» 1 mo cymecTBy BCe NIPUMKJIIAIHHE
nporpammur crcTemsl KUNI X» ( BxJiwuasa BCce nporpaMMHoe ofecreue-
HYE, WUCIOJBb30BAHHOE MPY MNONTOTOBKE 3TOM KHUTM) HANUCAHE Ha
«C». KoMMepueckue KOMIMJIATOPH C A3biKa «C» cymecTByT Takke
Ha HEKOTOPHX Apyrux 5BM, sximuas | BM SYSTEM 370, HONEYWELL
6000, | NTERDATA 8/ 32. dsmmx «C», omHako, He CBS3aH C KaKu-
MHU- JIMOO ONpeleJIeHHEMM alllapaTHBEIMM CPelCcTBaMM MM CUCTEeMaMy,
¥ Ha HEeM JIeT'KO NMCaTb NPpOoTPpaMMbl, KOTOPBEE MOXHO IIPOINyCKaTb
fes3 u3MeHeHUM Ha Jbor 3BM, wumMenment «C»- koMnuiaTop.

OTa KHUI'a NpemHa3HadeHa IJigd TOT'O, YTOOH IIOMOUYbL UMTATEJIO
HAYUMTHCHA NPOrpaMMMpPOBaThL Ha A3bke «C». OHa comepxmuT yuebHOEe
BBeIOeHHre, LeJjlb KOTOPOI'O - IIO3BOJIMTbL HOBHM IIOJIE30BATEJIIM Ha-
YaTh NPOTpaMMMPOBATH Kak MOXHO OBICTpee, OTIOEeJIbHBE IJIaBH I1O
BCEeM OCHOBHEIM OCOOEHHOCTSAM SA3EKAa M CIPaBOYHOE PYKOBOICTBRO.
OOyueHMe IMNOCTPOEHO B OCHOBHOM Ha YUTEHMM, HANMCAHMM U pas3bope
NPUMEPOB, a He TOoJIoM QOpMyJIMPOBKE NpaBUil. [IpMMEPH], NIPUBOIU-
MBEIE B KHHUIe, IO OOJIbUIeM YaCTU SBJISAITCS 3aKOHUYEHHEIMM PEeaJjlbHE-
MM OpOoT'paMMaMM, a He OTHeJIbHEMM (parMeHTaMM. Bce npuMmepsl ObB-
JI IIPOBEPEHE HEIIOCPELCTBEHHO C TeKCTa KHUIM, I'Je OHM Haleua-
TaHbBl B BMIE, NPUIOOHOM IJiA BBOIAa B MauuMHy. KpoMe ykKaszaHUM O
TOM, Kak CHOeJjlaTh MCIIOJIb30BaHMe s3bKa OoJjiee 20PEKTUMBHEIM, MBI
TaKXe IMBTaJIMChb, I'Je 2TO BO3MOXHO, NIPOMIIJIIOCTPUPOBATH I1OJI€3HEE
QJITOPUTMEL M IPUHLMIIE XOPOWEeIO CTUJIIS M Pa3yMHOM pa3paboTKu.
HacTosmwasa KHMI'a He ABJISeTCH BBOIHEIM KYPCOM B IpOIpaMMMU-
POBaHMe; OHa NpennoJjiaraeT olpelesIeHHOE BHAKOMCTBO C OCHOBHE-
MM [OHATUAMM NPOTPaMMMPOBAHMSA TaKMMM KaK [IepeMeHHEe, ollepa-
TOPEl NIPMUCBaMBaHMA, LUUKJIE, OyHkKUIMM. TeM He MeHee M HOBMYOK B
OPOTPaMMMPOBAHUM HOJIXKEH OKAa3aThbCS B COCTOSHMM YUMTATH HOOPAL
Y OCBOMTBCS C S3BIKOM, XOTH IOPM 3TOM Obla OB IOJIE3HOM IIOMOIb
foJjiee ONIBITHOI'O KOJUIJIEIN.

lo HameMmy oneTy , «C» nokaszsan cebs NPMATHBEM, BHPAa3U-

TEeJIbHEIM M PAa3HOCTOPOHHMM SA3EHKOM Ha WMPOKOM MHOXECTBE pPasHO-
OOpa3HEIX NporpaMM. EIo JIerkO BHYUMUTL , M OH HE TepsaeT CBOUX
Ka4eCTB C POCTOM OIBTa IporpaMMMcTa. Mel HageeMcsd , YTO B3Ta
KHMT'A IIOMOXET BaM XOPOIO €I'0 MCIOJNIb30BATh

BoymMuyBasag KPpUTUKA UM NPEeNJIOXEHMS MHOTMX HallMX OPYy3eM U

KOJIJIET OUeHb MHOTO IOOaBMJIM KakK OJId CaMOM KHUIM, TaK UM IOJd
Hallero yOOBOJIbLCTBMSA NPUM €e HalMCaHuM. B uyacTHOCTHM, Mank Bu-
ancu, Ixum Bio, Creio denbnmad, Joyr Mak- Mnpow, Bumin Pym, Bo6



Posuu u Jlappu Pocrsiep THATEJIBHO NPOUYMTAaJIM MHOXECTBO BapMaH-
TOB. Mbl Takxe o0dA3aHH OJnK Axo, CrtuBy BophHy, 3By IIBOpPAaKy,
Uaky Xajewn, Hebbu Xojuey, Mapumony Xappucy, Puky Xonaty, CrTusy
IxoHCcOHY, IIxoHY Mamen, Boby Mutuy, Panbdy Mooa, lIurepy Hemnb-
COHY, OJmnuotry IIlmHcory, Bunny lnarepy, Ixeppu CnmuBaky, Keny
Tomncony u IlluTepy BelHOeprepy 3a MNOJIe3HBIE 3aMedaHMd Ha pas-
JIMYHBIX BTanax u Mamky Jlocky u IIxo OcaHHa 3a HEOLEHUMYH I10-
MOWb IIPM INIeYaTaHUM KHUIU.

Epamen B. KepHuUras

HDenuuc M. Puuum
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0.1. BeegmeHue

Aspk «C» gaBngeTCca yHMBEPCAJBbHHEM S3BKOM NPOTPaMMUPOBA-

urga. OH TecHO cBazaH ¢ omnepaumoHHou cucrTemon «UNI X» | rax
Kak OBJT pasBuT Ha 3Toi cucteme u Tak kak «UNl X» u ee mpor-
pamMMHOe ofecrneuenme HanmcaHo Ha «C». Cam 43wk , OmHAKO, He
CBSA3aH C KakKoOM- IMOO OIHOM ONEPalMOHHOM CUCTEMOM MJIM MallMHOM,
M XOTS €TI0 Ha3bBaT S3BKOM CHMCTEMHOT'O IPOoTrpaMMMPOBaHMS, Tak
Kak OH yInoOeH IJjig HalMCaHUS OIEePAalMOHHBIX CMCTEM, OH C PaBHEM
YCIIEXOM MCIIOJIb30BAJICS NIPM HaOMCaHMM OOJIbIIMX BEYMCIIMTEJIIbHBIX
nporpamMM, IporpamMMm OJjid OoOpabOoTKM TEKCTOB M 0as IaHHBIX.

Aspk «C» - 3T0 A3BIK OTHOCUTEJBHO KHM3KOTO yPOBHA». B

TakOM XapaKTEPMCTMKE HET HMYUETO OCKOPOMTEJIBHOTO, 3TO MNPOCTO
oznauaeT, uTo «C» mmeeT mesio ¢ OOBEKTaAMM TOTO X& BMIA, UTO U
BonpmMHCTBO 9BM, a MMEHHO, C CHMMBOJIAMM, UYMCIJAMM M aIpecaMu.
OHM MOTYyT OOBEIMHATBHCHA U [epPeChUIaTbCHA NOCPEOCTBOM OOEBIYHEIX
apudpMeTHUYEeCKMURX U JIOTMUYECKMX OllepalMM, OCYIECTBJISEMEIX peallb-
HeEIMM OBM.

B saszwmike «C» OTCYyTCTBYIOT Onepaluyu, UMEKIME OeJIO0 HEeNoC-
PEeICTBEHHO C COCTAaBHEMM OOBEKTAaMM, TaKMMM KaK CTPOKM CUMBO-
JIOB, MHOXECTBa, CIMCKM MJIM C MacCMBaMM, paccCMaTpMBaeMbMM Kak
uejyioe. 3mechb, HaNpPMMEpP, HeT HMKAaKoTro aHajiora onepaumam PL/ 1,
OIlepUPYRUMM C LIEJIEIMM MacCKBaMM M CTpOKaMu. HA3BK He IIpenoc-
TaBJISET HUKAKMX IPYyI'MX BO3MOXHOCTEMN pacllpelelieHMs NaMaTH,
KpOMe CTaTMUeCKOI'O OlpenelleHMs M MeXaHu3Ma CTeKOB, obecrneuu-
BaeMOT'O JIOKAJIbHBEIMM I[IePEeMeHHBX GyHKUMM, 3IeCb HET HU

«xyu»( HEAP) , Hu «cbBopxu Mycopa®», Kak 3TO NpenyCMaTpuBaSeTCH B
AJIT'OJIE- 68. HaxkxoHel, caMm 1o cebe «C» He oBecrneumpBaeT HUKAKUX
BO3MOXHOCTEN BBOIA- BHIBOIA. 31echb HeT omnepaTopos READ wmm



WRI TE u Hukaxkyx BCTPOEHHEIX METONOB IOCTyNna k daiymam. Bce sTu
MEeXaHMU3MEl BEICOKOTO YPOBHS IOJIXHBEI ODeCHeuMBaTbCsS SBHO BEI3HBA-
eMbIMM QYHKLMSIMMU.

AHaJioruuHo, a3uk «C» mpemyaraeT TOJBKO NPOCTHE, MOOCJHE-
IOOoBaTeJIbHEIE KOHCTPYKUMM NOTOKOB yNpaBJIEHUA. NPOBEPKM, LMKJIEH,
TPpyHNOMPOBAHME UM NOONPOTPaMME], HO He MyJIbTUIPOTPaMMMPOBAHME,
napaJijiesibHele OlepaluM, CHMHXPOHM3ALMI MIIM CONPOIPAMMHL.

XOoTHd OTCYTCTBME HEKOTOPEIX M3 3TUX CPEICTB MOXET BEIIJISA-

IeTh KakK yApydanlas HEMOJIHOLUEHHOCTb («BHXOIUT, UTO A INOJIKEH
obpamaTecsa K QyHKLMM, UYTOOB CPAaBHUTH OBE CTPOKM CHMMBOJIOB
?1'»), HO ymepxaHue A3bIKA B CKPOMHBIX Pa3Mepax NaeT pealibHBe
npeumymecTBa. Tak kak «C» oTHOCUTENILHO MaJ, OH He TpedyerT
MHOT'O MeCTa IJiId CBOEIO OINMCAaHMA M MOXeT OBTb OBICTPO BBEyUYEH.
KomnuiaTop ¢ «C» MoxeT OHTbL NPOCTHM M KOMIAKTHHEM. KpoMmMe To-
IO, KOMIMJIATOPEl JIETKO MNMIYTCS, NIPU MCIOJIbB30BAHMM COBPEMEHHOMU
TEXHOJIOTMM MOXHO OXMIAThb HaNMCaHMUAg KOMOMJIATOPa OJII HOBOM 3BM
3a mapy MecsdueB M npu 3ToM okaxercd, uro 80 mpouenToB mpor-
PaMMEl HOBOT'O KOMNOMJIATOPa OyImeT obmey C NpOorpaMMOM OJS yXe
CYWEeCTBYOIMX KOMIMUIJIATOPOB. OJOTO oDecHeuubBaeT BHCOKYI CTEIEHb
MOOMJIBHOCTM fA3HKa. [IOCKOJBKY TMIE HAHHHX M CTYKTYPH yHNpaBle-
g, uMmewnmmecs B «C», HeNnoCpeICTBEHHO NONAEPXUBANTCH OOJb-
LMHCTBOM CcyllecTeypuux OBM, OubamoTeka, HeobOxommMas BO BpPeMS
NPOTOHa M3OJMPOBAHHEIX NPOTpPaMM, OKas3HBAaeTCsS OYEeHb MAaJIEHBKON.
Ha PDP -11, uanpumep, OHa CONEPXUT TOJILKO NPOTPAMME IJIS

32- OUTOBOTO YMHOXEHMS U NEJIEHWMS U IJid BHIIOJIHEHUS IPOTPaMM
BBOIa M BEIBOIA NOCJenoBaTeyibHOCTEeM. KOHeuHO, Kaxias peanmsa-
uusa obecrnedurMBaeT MCUEPIHBALIYD, COBMECTUMYID OMOIMOTEKYy GyHK-
UMM IJIS BBIINIOJIHEHMSA OIepalMuM BBOIa- BEIBOHA, OOPaOOTKM CTPOK U
pacnpenesieHUsa IaMATH, HO TaK KakK oOpalleHMe K HMM OCYIeCTBJIISA-
eTCcsa TOJIBKO SBHO, MOXHO , €CJIM HeOOXOoOMMO, mu30exaTb MX BBEI3O-
Ba; 5TV QYHKUMUM MOTYT OBTH KOMIIAKTHO HANMCAHHB Ha camoM «C».

OnarTe Xe u3-3a TOoIo , 4dTO HA3BIK «C» oTpaxaeT BO3MOXHOCTN
COBPEMEHHEIX KOMILOTEPOB, nporpaMmMel Ha «C» okasmBamwTCca mocra-
TOUHO B2PPEKTUMBHEIMM, TaK UTO HE BOB3HMKAET NOOYXIEeHMS NIMCATh
BMECTO BTOI'O NPOT'PaMMEl Ha fA3bBIKe acceMmbiiepa. Hawmbojsiee ybenwu-
TEJILHEIM MPUMEPOM 3TOTO ABJIAETCH CaMa ONepalMOHHAS CUCTEMa
«UNI X», xoropasa nouru mojiHOCTBI Hanucaua Ha «C». ¥z 13000
CTPOK MNPOTPaMMe CHCTeMeE ToJibkO okojio 800 cTpok camMoro HUBKO-
TO YPOBHS HanMCaHe Ha accembsepe. KpoMe TOTO, MO CYINECTBY
BCe NpukJjamgHoe nporpammHoe obecneuenue cucTeMmel <UNI X» nanwu-
caHo Ha «C»; nomaengoumee OOJBILMHCTBO IOJIb30BAaTEJIEN CUCTEME
«UNI X»( BrJiOUasa OIHOTO M3 aBTOPOB BTOM KHUTK) [AaXEe HE SZHaeT
aseika accembiepa PDP-11

Xora «C» coOTBETCTBYET BO3MOXHOCTAM MHOTMX 5BM, OH He
3aBUCUT OT KakoOM- IMOO KOHKPETHOM APXUTEKTYPH MallMHBI M B CUITY
3TOTO Oe3 OCOOHX YyCHMJMM NO3BOJIAET NMCAThb «IEPEHOCHUMHE» HIPOT-
PaMMH, T. €. NPOTPaMME], KOTOPHE MOXHO NPONYyCKaThb 0Oe3 M3MeHe-
HMM Ha PasJIMUHBIX allapaTHHEX CpencTBax. B HammMx Kpyrax CcTal
yXe TpaiuluMel NepeHOC NPOTPaMMHOIO ofecnedeHus, pas3paboTaH-
Horo Ha cuctTteMe «UNl X», na cmcremer OBM: HONEYWELL, | BM u

| NTERDATA. daxTtmuecku xoMnmiaaTopu ¢ «C» 1 mporpamMHoe obec-
IIedyeHmrmMe BO BpeMA IIPOI'OHa IMIPpOoI'baMM Ha 39THUX YEeTHpPpeX CHucTeMax,
o- BUAMMOMY, TOpasno 0oJiee COBMECTMMEl, UYEM CTAaHIAPTHHE BEp-
[@37Z87) q)opraHa AMEPMKAHCKOI'O HAaUMOHAJIBHOI'O MHCTUTYTA CTaHIOAap-
Toe (ANSI). Cawma onepaumonuas cucrema «UNl X» Tenepr paboraer
xakx Ha PDP-11, makx u ma | NTERDATA 8/ 32. Ba uckiodueHmeM OpOI-
paMM, KOTOpHIE HEM3OEXHO OKAB3BIBAKNTCH B HEKOTOPOM CTEINEeHM Ma-
LIMHHO- 3aBMCMMEIMM, TadKMX KaK KOMIMIIATOP, aCCGM@J’[ep n oTJiyian-
uyk. Hanucauuoe Ha as3pke «C» nporpaMmMHOe ofecrnedeHre UIEH-
TUMYHO Ha OOemux MallMHax. BHYyTpM caMOM ONepalMOHHOM CUCTEMEI
7000 cTpok mporpaMme, MCKJOUAS MaTeMaTUudeCKoe ofecrnedeHue
A3EKa acceMmbiepa OBM m ynpabJjieHUA ollepalMusAMM BBOLA- BEIBONA
comananT Ha 95 mpoueHTOB.



IporpaMMmucTaM, SHAKOMBIM C OPYTMMM S3HKAMM, IOJIS CpaBHe-

HUA ¥ INPOTUBOIOCTABJIEHUS MOXET OKA3aThbCH INOJIE3HBM yIIOMUHAHNE
HECKOJIBKMX MCTOPUUECKUX, TEXHUUECKUX M OUIIOCOOCKMUX aCHEeKTOB
«C».

Muorme u3 Hambojiee BaxHbX umen «C» mpoucxomar oT ropas-

no BHojiee CTAporo, HO BCe ele BIOJIHE Xu3HeHHoro sasmka BCPL ,
paspaboTaHHOTO MaprTmHoM Pruapncom. Kocsenuno as3mk BCPL oxaszan
Biavanmue Ha «C» uepes aswpk «B», HanucaHHbl Kenom TOMIICOHOM B
1970 romy nna nepsou onepaumonHoi cuctems «UNI X» na 2BM

PDP- 7.

Xora aswk «C» mmeer Heckosbko obumx ¢ BCPL xapaxkTephHbix
OCOOEHHOCTEN, OH HMKOMM O0Opa30M He ABJISEeTCHS OMAJIEKTOM II0C-
nenHero. ¥ BCPL u «B» - «Bes3sTunHbBE» S3BKM, €OMHCTBEHHBM BU-
OOM IAaHHBIX IJIS HUX SABJIAOTCHA MAlMHHOE CJIOBO, a HOCTYIl K IOpY-
MM OOBEeKTaM pealiM3yeTCs CIelUMallbHEMU ONlepaTopaMy uiu ofbpa-
meHueM K QyHKUMAM. B a3mke «C» oObeKkTaMu OCHOBHBIX TUIIOB IaH-
HEIX ABJIAKNTCS CUMBOJIEL, LEJIHe UYMCJia HEeCKOJIbKMX PasMepOB U UMC-
Jla C IJaBaplel TOuKOoM. Kpome TOTro, MMeeTCsa MepapxXmusa Npom3-
BOIHBIX TMIIOB INAHHBX, CO3IJaBaeMbX yKas3aTeJaMM, MacCCUBaMU,
CTPYKTypaMu, OOBEOMHEHUAMM U QYHKLMAMA.

Azpik «C» BrIUAET OCHOBHEE KOHCTPYKLUUM [NOTOKA yHOpaBJie-

HUs, TpebyeMble IJIS XOPOWO CTPYKTYMPOBAHHEX NPOTPaMM. TPYIIINU-
poBaHue omnepaTopos, npuHatue pemeHutt (| F), umukmwe ¢ nposepkom
zaBepmenvsa B Hauajsie (WHILE, FOR) wunu B xouue (DO) u Bmbop
OnHOTO M3 MHOXecTBa BO3MOXHHX BapmaHToB (SW TCH). (Bce ztu
BO3MOXHOCTM obecneumeaymmck u B BCPL, xoTa u npu Heckonbko
OTJIMYHOM CHMHTAKCHUCE; DTOT S3HK IPelIuyBCTBOBAJI HACTYIMBIIYIO
Uyepes HECKOJIBKO JIeT MOy Ha CTPYKTYPHOE MNPOTPaMMUPOBAHME) .

B asmke «C» mMewnTCsa yKas3aTeJaM M BO3MOXHOCTL ampeCHOM
apudMeTVKM. APTYMEHTH IepenainTcsa QYyHKUMSAM NOCPEICTBOM KOIIU-
POBaHMSA 3HAUEHMUS apTyMeHTa , ¥ BE3BAHHASA QYHKIMS HE MOXET
VU3MEHUTL QaKTUUECKMUM apl'yMeHT B BBEIBBBAKUEM HporpamMMe. Eciam
XeJlaTeJIbHO HNOOUTHCS «BHB3OBA IO CCHUJIKE», MOXHO HESBHO IIepe-
OaTb ykKas3aTejyb, ¥ QYyHKUMS CMOXET M3MEHUTHL OOBEKT, Ha KOTOPHIM
5TOT yKaszsaTeJlb yKasbEBaeT. JVMeHa MaCCUBOB IIepenalnTCs yKa3aHU-
eM Haudajla MaCCMBOB, TaK UTO apPI'yMEeHTH TUIa MacCCUBOB 3bdekx-
TMBHO BEIBHBAKTCS IO CCHIJIKE.

K mobor QyHKLUMM MOXHO OOpallaTbCHa PEKYPCUMBHO, U e€e JiOo-
KaJIbHEE TIepPEeMeHHBle OOBUHO «aBTOoMaTUUeckue», T.e. Co3mawnTcs
33aHOBO IpM KaxnoM obpaumeHur. OnMcaHMe OOHOM QYyHKLMM HE MOXET
COmepXaTbCs BHYTPM IPYyT'OM, HO IE€PEeMEeHHEE MOTYT OIMCHBATLCS B
COOTBETCTBUM C OOLHUHOM OJIOUHOM CTPYKTypol. O®yHkuum B «C» -
oporpaMMe MOTYT TPAHCIMPOBATHLCS OTHEJIbLHO. IIepPEeMeHHEEe IO OT-
HOWEHMI K OYHKUMM MOTYT OBTHL BHYTPEHHMMM, BHEMNHMMM, HO MU3-
BECTHBIMM TOJIBKO B Ipenejax OIHOTO MCXOOHOTro (Qamnmna, MM IOJ-
HOCTBK IJIOOAJIbHEIMM. BHYTPEHHME IIepeMeHHBEe MOTYT OHTbH aBTOMa-
TUUECKYMU MJIM CTATUUYECKMMM. ABTOMATUUECKME IIepEeEMeHHEEe IJIg
bospmer 30QeKTMBHOCTM MOXHO IIOMEINATb B PETMCTPE, HO OOBABJIE-
HYE PEerucTpa SABJSETCS TOJIBKO yKaz3aHMeM IOJIS KOMIMUJIATOpa M HU-
KakK He CBS3aHO C KOHKPETHHMM MAalMHHEMMY PEeTUCTPaMA.

Azpik «C» He gBIgeTCH A3BIKOM CO CTPOTMMM THUIAMU B CMBICIIE
nackajsg unu ajgrosia 68. OH CpaBHUTEJILHO CHUCXOIMTEJIEH K Ipe-
00pas0BaHMK IOAaHHHX, XOTA M He OyIeT aBTOMaTUUYEeCKM Npeobpaso-
BLIBATEL TMIE OAHHHEX C OYMHOM HENPUHYXIOEHHOCThI As3bmka PL/ 1.
CymecTBRyWIME KOMIMJISTOPE He MNpenyCMaTpMBAT HUKAKOM IPOBEPKU
BO BpeMSs BHIIOJIHEHMS NPOTPaMMBEl MHIOIEKCOB MaCCUMBOB, TUIIOB apIry-
MEHTOB U T. I.

B Tex cuTyalumusax, KOT'Ia XeJlaTeJIbHa CTpoTras NpoBepkKa THU-

IIOB, MCIOJIb3YEeTCs CllelMaJibHas BEpPCUS KOMIMIIATOPAa. ITa OPOI-
pamma HaszweeaeTca LI NT oueBmmuo moTomy, oOHa BHOUPAET KyCOUKM
nyxa mu3 samei nporpamMil. Iporpamma LI NT He reHepupyer mammu-
HOT'O KOIa, a HeJjlaeT OYeHb CTPOIYyI IPOBEPKY BCEX TeX CTOPOH
OPOTPaMMHE, KOTOPEE MOXHO MNPOKOHTPOJMPOBATHL BO BPEMS KOMIMJIIS-



UMy U 3arpy3ku. OHa ONpenesigaeT HEeCOOTBETCTBME TUIOB, HECOB-
MECTUMOCTL AapTyMEHTOB, HEMCIOJIb30BAHHLHE UJIM OUEBUIAHBM OOpa-
30M HEMHULUMAJIMUSUPOBAHHLIE MNEPEMEeHHHE, MOTEHUMAJIbHEE TPYIHOCTHU
NEePEeHOCUMOCTH U T. I. IJia NpoTpamM, KOTOPHE OJIaTONONYyUYHO MIPO-
xomar uepes LI NT, rapantupyercs orcyTcrTBMEe OmMOOK TuUNA IPU-
MEPHO C TOM X& MOJIHOTOM, KaK M IJIS NPpOoTrpaMM, HAaNMCAaHHBIX,
"HanpuMep, Ha AJITOJIE- 68. Ipyrme Bo3MoxHocTu nporpamuu LI NT
OyoyT OTMEUEHE, KOTIa MNPEeICTaBUTCH COOTBETCTBYOUMUNA CIydal.

HaxoHel, a3mk «C», nomobHO jgo0OoOMy IPYyIOMy S3HKY, MMEeT

CBOM HeIOCTaTKM. HeKoTOpee omnepaluuM MMeT HeyNadHOe CTaplMH-
CTBO; HEKOTOPHE pasleJibl CMHTakCMuca MOIJIM Obl OBITH Jiydle; Cy-
LEeCTBYET HECKOJIBKO BEPCUMM A3HKA, OTIMYAKNIMXCH HeOOJIbUVMM Oe-
Tanamu. TeMm He MeHee a3mk «C» 3apexoMeHmoBas cebsda KakK MCKILO-
UMTEJIbHO BOQEKTUBHEIN M BBEPA3UTEJIbHBEY S3BK IJIS WKMPOKOTO pas-
HOOOpa3Msa NPMMEHEHUM NPpOoTpaMMMPOBAHMA.

ComepxaHMe KHUITM OPTaHM30BAHO CllenylurM obpaszoM. IJjiasa

1 aBnaercs yueOGHBIM BBEIEeHMEM B LEHTPAJIbHYI dYacTb a3nmka «C».
Hejsb - MO3BOJIMTH YMTATEJIK CTAPTOBATE TakK OBICTPO, KAK TOJIBKO
BO3MOXHO, TakK KaK MH TBepIO yOeXIOeHE, YTO €OMHCTBEHHHIM CIIO-
CO0O M3YyUYMTH HOBHIM fA3BK - [IMCATb Ha HEeM INporpaMmbl. [Ipy sToM
OOHAKO, NNpennoJjiaraercsa pabouee BJIAOEeHME OCHOBHEMM 3JIEMEHTaMU
NpOTrpPaMMUPOBAaHMA, 3OeCb He O0BACHAEeTCH, YTO Takoe OBM mym
KOMIOUJIATOPR, HE MNOACHAeTCs CMHCJ BRpaxeHut tuna N=EN+1. Xora
MEl M HOEITAJIMCH, I'Ie DTO BO3MOXHO, MNPOIEMOHCTPUPOBATL IIOJIE3HYIO
TEeXHUKY NPOTPpaMMMPOBaHMUSA. ITa KHUI'A He IpenHa3HadaeTcsa OBThb
CIIPaBOUYHEM PYKOBOICTBOM IIO CTPYKTypPaM IaHHEX M aJIlOPUTMaM;
TaM, I'Je Mbl BEHHYXIEHE OBJIM CIHOeJlaTh BHOOP, MBI KOHLEHTPUPOBAa-
JIMCh Ha S3LBIKE.

B rjaBax co 2-#% no 6-wo paznuunbse acnekTe «C» majarawnTca
foJjiee meTaslbHO M HECKOJIbKO Bojiee popmasibHO, ueMm B rJjase 1,
XOTA yHOapeHMe II0- IpeXHeMy IeJjlaeTCsa Ha pasbope NPUMMEpPOBR 3a-
KOHUEHHEIX, IIOJIE3HBIX NPpOoTIpaMM, a He Ha OTIEJIbHEIX (QparMeHTax.
B ryiaBe 2 oOCYyXOAlTCA OCHOBHBIE TMIE HAHHBIX, OMNEPATOPH U
BHpaxeHusd. B rjaBe 3 pacCMaTPMBATCHA yHNPABIAKIME ONEPaTOPH:
IF-ELSE ,VHILE ,FOR u 7.1 TIsnapa 4 oxBaTHBaeT QYHKLUU U
CTPYKTYyPY NPOTPaMMBl - BHEUHME [IepeMeHHBle, IpaBujla OlIpeneJieH-
HEIX OOJIacTell OEeMCTBMA ONMCAHMA M T. O. B raaee 5 obcyxmawnrcs
yKasaTeJu U ampecHas apubMmMeTrka. IJjaBa 6 comepxur mompofHOoe
ONMCaHUEe CTPYKTYP U OOBbeIMHEHUN.

B rnaBe 7/ ONUCHBAEeTCHA CTaHOapTHad OuOIMOTEeKa BBOIA- BH-

Boma aspika «C», koTopas obecneumBaeT CTAHOAPTHHIN MHTepderc c
ONEPalLMOHHOM CHCTeMOM. OJOTa OmubaMoTeKa BBOIA- BEIBOIA IIOIOEPXMU-
BaeTCHa Ha BCEX MallMHaxX, Ha KOTOPHX peanm3oeaH «C», Tak uro
OPOTPAaMMEl, MCIOJIb3yIMe e€e IJid BBOLA, BHEBOLNA M AOPYyITUX CUC-
TeMHEX QYyHKLUMM, MOT'YT [IE€PEHOCUTHLCH C OIHOM CUCTEMH Ha IOPYIYIO
10 cymecTry 0e3 M3MEeHEeHUN.

B rmase 8 onucwiBaeTcsa mHTepberic Mexmy «C» - nporpaMmmvaMmu

n onepaumonnoi cucremot «UNl X». Ymnop memaercs Ha BBOI- BHIBOI,
cucreMy QaMJIOB M HNEPEeHOCHMOCTL. XOTS HEKOTOPHE YaCTU BTOU
TJlaBel crneurouuHe aia onepaumnonHon cuctemu «KUNI X», nporpawm-
MmcTE, He mcnomassywoummue «UNl X», Bce xe HOJIKXHEI HAUTKM 3OEChb IIO-
JIE3HBIM MaTepuaj, B TOM UYMCJIe HEeKOTOpOe NpelCTaBJIEHME O TOM,
KakK peanm30BaHa OIHa BEepPCMSA CTAHOAPTHOM OMOJIMOTEKM M NPEnJo-
XKEeHUS OJIS OOCTUMXEHUS NEePEeHOCHMOCTHU NPOTPaMMEHL.

punoxenue A COOEpPXUT CIPABOYHOE PYKOBOINCTBO [0 S3HKY

«C». OHoO aBJggeTCH KOPULMAJILHEM» U3JIOKSHUEM CHMHTAKCHCA M Ce-
vManTuku «C» u (uckiouasa ueli- MO0 COBCTBEHHBI KOMIMUIATOP)
OKOHUYATEJIbHEIM apOUTPOM IJiS BCeX IOBYCMBICJIEHHOCTEM U YIYUWEHUM
B Ipenpoylrx IJjiaBax.

Tax kak «C» aBjseTcsa raspmuBamiyMCA A3BIKOM, peaJiM30BaH-
HBIM Ha MHOXeCTBe CHucrTeM, dYacCThb MaTepunia HaCTOSAWEeW KHUITU MO-
XeT He COOTBEeTCTBOBATE TeKylleMy COCTOAHMIO paspaGOTKM Ha Ka-



KOM- TO KOHKPETHOM cucTeMme. Me cTapalmck m30eraTbk TakuUx NpoO-
JleM ¥ npenocTeperaTb O BO3MOXHHEX TPYIHOCTSX. B COMHMTEJIbHBIX
Clydasax, OIHAKO, Mbl OOBUHO MNPEennouYMTajM ONMCHBATE CUTYALMIO
s cucTteMmel «UNI X» PDP-11 , Tax xkak OHa ABJIAETCHS CPEIOoN IJid
OONILIMHCTBA MNPOTPaMMMPyIMX Ha A3bike «C». B nNpuioxeHun a
TaKXe OMNMCAHB PAaCxXOXIeHUs B peanmusauuax g3mka «C» Ha ocHOB-
HBIX CHCTeMax.

. 1. YuebHOe BBegeHHMe *

IaBanTe HauHeM C OBICTPOTO BBemeHus B a3wk «C». Hama

Lnejb - MNPOIOEeMOHCTPMPOBATE CylleCTBEHHHE 3JIEMEHTH A3BIKA Ha pe-
aIbHBEIX NpPOTpaMMax, He yBA3ad NPpM B5TOM B OeTanax, GQopMaJibHBIX
npaemilax M MCKIKOYEHMAX. B 3TONM IJlaBe MEI He MBTaeMCS M3JIOXKUTH
ABHK IMOJIHOCTBI UM xXOTA Ob cTporo (pasyMeercs, NIPVBOIVMEE
npuMepsl ByIyT KOPPEKTHHIMM) . Mbl XOTMM KaK MOXHO CKOpPEee IJOBeC-
TM Bac OO TaKOI'O yPOBHA, Ha KOTOPOM BHl OBUJIM OBl B COCTOSAHUU
NMCaTh IIOJI€3HBE MNPOTPAaMMEBl, M UTOOH HOOMTBCHA 3TOIO, MHEl COCpe-
IoTadMpBaeMCs Ha OCHOBHOM. II€PEMEHHEX M KOHCTaHTax, apubpMmerTu-
Ke, oIepaTopax nepeiady ynpabJieHMs, QYHKUMAX M DJIEMEeHTapPHBIX
CBelleHMAX O BBOHNE U BHBOINE. MH COBEPIUIEHHO HaAMEPEHHO OCTaBJIA-
eM 3a npemesyiamy 2TOM TJIaBhl MHOTME 3JIeMeHTH s3kika «C», xoTo-
PEIE MMET [NEePBOCTEIEHHOE 3HAaUeHMEe IIPM HaNMCaHUM OOJIbUINMX
nporpaMM, B TOM UMCJIIe yKa3aTelM, CPTYKTYpPH, OOJIBIYHD YacTb M3
BoraToro Habopa oneparToposB sa3bpka «C», HECKOJBLKO OIEepaTopOB
nepenauy ynpabJIEHMS M HECMEeTHOEe KOJMUeCTBO HeTajJlel.

Taxol HoOIxXOn MMEeT, KOHEYHO, CBOM HeHmoCTaTKM. CaMbM Cy-
LECTBEHHEIM ABJIAETCHA TO, UYTO IIOJIHOE ONMCaHMe JIOOI0 KOHKpPEeT-
HOT'O BJIEMEHTAa fA3hHKa He M3JlaraeTcda B OOHOM MecTe, a IOoACHe-
HMA, B CUJIy KPAaTKOCTM, MOTIYT INPUBECTM K HENPABUJIIBHOMY MCTOJI-
KOBaHMKL. KpoMe TOro, u3-3a HEeBO3MOXHOCTM MCIOJIbE30BATE BCK
MOIb A3EIKA, [IPMMEPH OKA3HBAKTCA HE CTOJIb KPATKMMM M 3JIETaHT-
HEIMM, KakK OHM MOIJIM OBl OBEITB. JM XOTA MBI CTapajiMCb CBECTU 3THU
HeJOCTaTKM K MMHUMMYyMY, BCE X& MMENTEe KX BBUIY.

JIpyToM HeOZOCTAaTOK COCTOMUT B TOM, UWTO NOCJEOyKlMe IJIaBEH
OynyT Hen30eXHO NOBTOPSATh HEKOTOPEE YacCTM BTOM IJiaBbl. Mel Ha-
meeMcsd, UTO TakKoe NOBTOpeHMe OyneT CKopee IIOMOraThb, YeM pas-
opaxarhb.

Bo BCcAKOM cCJlydae, OIBITHEE NPOTPAMMMCTE OOJIKHEL OKa3aTbCH

B COCTOSHUM NPOBKCTPANONIMPOBAThE MaTepMalJl OaHHOM TJIaBE Ha
CBOM COOCTBEHHEE NPOIPaAMMMCTCKME HYXIbl. HaduMHaplMe Xe NOJIKHEL
B IOIOJIHEHME MMCATb aHAaJIOI'MUYHBEIE MaJIeHbBKME CaMOCTOATEJIbHEIE
OporpaMMEL JM Te, ¥ Opyrue MOTYT MCIOJIB30BaThE 3TY IJlaBy KakK
Kapkac, Ha KOTOPHEM OynoyT HaBelMBATbCA OOJiee NOONPOOHHE OmNMca-
HMS, HaAUMHAKIMECS C TJaBel 2.

1.1. Haumuaem

EIVMHCTBEHHBM CIOCOO OCBOMTH HOBHIM S3HK

OporpaMMMPOBaHMSA - NOMCATh Ha HeM NporpaMmibl. IlepBad OporpaM-
Ma, KOTopas »OoJixHa OBTb HAIMCaHa, - OOHAa OJId BCeX HS3BKOB.
Haneuarath cyosa . HELLO, WORLD

9TO - CaMelll CYWEeCTBEHHEN DOapbep, dYTOOH NPEeOonOoJyIeTh e€ro,

BHl IOJDKHBI CyMeTb 3aBEeCTM I'Ie- TO TEKCT NIPOIT'PaMMbl, YCIEIHO €TI0
CKOMIMJIMPOBATEL, 3arpPy3UThb, NPOTHATL M HAMTH, I'Ie OoKasajlachb
Balla BbDada. ECHAM BH HAYUYMJIMCH CIHIPAaBJISATHCS C BTUMM TEXHUUEC-
KVMMM HOeTajisMM, BCe OCTAaJIbHOE CPaBHUTEJIBHO MNPOCTO.



Nporpamma nedvatu «HELLO, WORLD» na saswke «C» umeer Bum:
MAI N ()

{
PRI NTF( «<HELLO, WORLD\ N») ;

Kak mponycTuTh 3Ty NPOTPaAMMy - B3aBMCUT OT MCIOJIb3YEMOM’
BaMy CHCTEMEL. B yacTHOCTH, Ha onepaumoHHou cucTteMe «UNI X» B
IOJIXHEL 3aBECTM MCXONHYK NpoTrpaMmy B Galie, ¥MMS KOTOPOTO

okaHuuBaeTca Ha «. C» , nmanpmmep, HELLO C, u zarem cxomnuiu-
pPoOBaThL €e IO KOMaHIe

CC HELLO. C

Ecay BH HE IOONYyCTMIIM KaKOM- M0 HEeOPEeXHOCTM , TaKOM Kak

IIPOIIYyCK CHMBOJIAa WMJIM HEeIllpaBMJIIbHOE HaAllMCaHMe, KOMIIMIIALMA HpOIZ-
neT 6es3 coobmeHuM M OyIeT CO3IaH MCIOJIHIEMHM (Qaljl C MMEeHEM
a. QUT . Ilporon ero mo KoOMaHme

A. OUT

npmepeneT K BEIBOOY

HELLO, WORLD

Ha mpyrux cucreMax 3TM HpaBuila OyOyT MHBIMM, I[IPOKOHCYJIb-
TUPYMNTECh C MECTHHM ABTOPUTETOM.

Ynpaxuenue 1-1

[IponycTUTe 3Ty HNPOTpaMMy Ha Bamey cmucreme. llonpobynre

HE BKJIOUYATL PAa3JIMUHBIE UACTM NPOTPAMMEL M IIOCMOTPUTE KaKMe CO-
ofumeHrsa 00 ommMbOKax BhHl [IPM 3TOM IIOJIYUUTE.

Tenepb HEKOTOPBE NOACHEHMS K CaMOM nporpamMe. Jlobad

«C»- nporpamMma, KakoB OB HM OBJI €€ pasMep, COCTOUT U3 OOHOM’
uny 6oJjiee KQYHKLUM», yKas3bBaLIMX (aKTUUeCKMEe Oollepaluu
KOMIBIOTEPa, KOTOPHE OOJIKHH OHTH BHEIIOJHEHE. OYHKUUM B SA3HKE
«C» momoBHE byHKUMAM M NOONpOTpPaMMaM GopTpaHa M Npolenypam
PL/ 1, nackans m T.n. B HameMm OpuMepe TaKoi QyHKLUMEN ABJIACTCH
MAI N. OBEIUHO BEI MOXETE HABAThH (QYHKLMAM JIOOEE MMEHa 10 BalleMy
yemorpenuno, HO MAIN - 570 ocofoe umMms;, BHIIOJHEHME Ballel HpoT-
paMMmul HaumHaeTca cHauana ¢ ¢yHxkumu MAIN. 310 oznauaer, uro
Kaxmas nporpaMMa OOJIKHA B KAKOM- TO MECTE COIepPXaThb QYHKIMO C
mmernem MAI N. g BHOOJHEHUSA ONPEeNeJIeHHBIX HOeMCTBUNA QYHKLUS
MAI N oBriuHo ofpamaerca K OPYTMM QYHKUMAM, UYaCTb U3 KOTOPBIX
HaxXOoOUTCHa B TOM Xe CcaMOo¥ IporpaMMe, a 4acThb - B DOMOIMOTEKaX,
comepXalyxX paHee HaNMUCaHHBE QYHKIIMMU.

OnHvM crniocobom oBMeHa IOaHHHMM MeXIy OYHKLUMAMM SBJISEeTCS
nepemaya NOCPenNCTBOM apIlyMEHTOB. KpyrJhe CKOOKM, CJenynlme
3a uMeHeM QYyHKLUMM, 3aKJIodalnT B cebe CIMCOK apl'yMeHTOB; 3IecChb
val N - dyHkuMsa 6e3 apryMeHTOB, UTO ykKasmeaeTca kak (). One-
PaToOpPH, COCTaBJARIME QYHKIUD, SaKJIOUAlnTCd B QOUIYPHHEHE CKOOKM
{ n}, xoropume anamorvuuer DO-END & PL/1 unu BEG N-END & an-
roJie, nackajie m T. n. ObpameHMe K QyHKUIMM OCYWECTBJIIeTCHa yKa-
3aHMEM €€ UMEHM, 3a KOTOPHM CJIedyeT SaKJIOUEHHH B KPyIJIEe
CKOBKU CIMCOK apTyMEHTOB. 3IeCh HeT Hurakux omnepartopos CALL
kak B Qoprpane miu PL/ 1. Kpyrsse CkoOBKM IOJIXKHE NPUCYTCTBO-
BaTh ¥ B TOM CJjlydyae, KoOTJa (QYyHKLUMS HE MMEeeT aplyMeHTOB.
Crpoka

PRI NTF( «HELLO, WORLD\ N») ;

aBigeTcsa obpalleHMeM K OYHKLNVM, KOTOPOE BH3HBAST (QYyHKIIUO

c mveneMm PRI NTF u aprymerom «HELLO, WORLD\ N». &yuxuma PRI NTF
aBJsgeTCsa OUOIMOTEYHOM QYyHKLMEM, KOTOpas BbEOAET BHXOIHEIE IaH-
Hble Ha TepMuHal (€CciM TOJbKO HE yKas3aHO KakKoe- TO Apyroe Mec-
TO Ha3HAYEHUHA). B NaHHOM CJlydyae [euaTaeTcs CTPOKa CUMBOJIOB,
ABJIAKIAACH apTyMEHTOM QYHKLIMNA.

IocIenoBaTebHOCTE M3 JIOOOTO KOJMUYeCTBa CMMBOJIOB, 3aK-
JIOUEHHBIX B YIBOEHHBEE KAaBBUKM «...», HA3LHBAETCH ' CUMBOJILHOM’
CTPOKOM' wmiM ' CTPOUHONM KOHCTAHTOM . Iloka M OyIOEeM MCIOJb30-
BAaTh CUMBOJIBHEIE CTPOKM TOJILKO B KAadeCTBE ApTyMEHTOB IJIA



PRI NTF u mpyrux oyHKLMIA.
NocnenoearenbHocTs \N B NpuUBEeneHHOM CTPOKE ABJIASTCH
obosHaueHueMm Ha sas3bike «C» mig ' cMMBOJIA HOBOM CTPOKM' , KOTO-
PEI CJYXMT yKa3aHMEM IJia Mepexola Ha TepMUHAJIe K JIEBOMY Kpamw
crenywoumeir cTpoku. Ecmam Bu He Briouure \N (nosesHent skcrnepu-
MEHT), TO OBHApPyXMTE, UTO Balla BHIAUA HE B3aKOHUMTCH epexo-
IOM TepMMHAaJla Ha HOBYI CTPOKY. MCIOJIb30BAHUE MOCJIENOBATENb-
voct \N - enMHCTBEHHBE CNOCOD BBEAEHUA CHMMBOJIA HOBOWM CTPOKM
B apryMentT oyHkuuu PRI NTF, ecnu Bm nonpobyere uTo- HUOYIb
BpOIE
PRI NTF( «HELLO, WORLD

«);

70 «C»- xoMnungaTop OyIeT NnedyaTaTh 3J0PanHbHE OMATHOCTUUECKUE

COOfOIEeHMAa O HeNoCTamlMX KaBhUKAaX.

dyukumsa PRI NTF ze ofecneumBaeT aBTOMATMUYECKOTO Nepexomna

Ha HOBYI CTPOKY, TakK YTO MHOT'OKpaTHOe ofOpaleHMue K HeM MOXHO

MCIOJIB30BaTh IOJI NOB3TANHOM COOPKM BEHXOIHOM CTPOKM. Hama nep-

Basg IporpamMMa, IlledaTalas MOEHTUUYHYI BbBIOAYy, C TOYUHO TaKMM Xe yCIexXOM MoIJla
Ol OpTh Hanmcana B Bume MAIN()

{
PRI NTF( «HELLO, «);
PRI NTF( «\WWORLD») ;
PRI NTF( «\ N») ;

}
NomuepxueMm, uro \N mpemcraeigeT TOJNBKO OOUH CHMMBOJ. YC-
JIOBHBEIEe 'IocJlemoBaTesbHOCTHU , nomo6urele \N , maor obmmit 1 mo-
HchaIOLU,M]Z paCU.IMpeHMe MeXaHV3M IIJIA Hpe,HCTaBJ'[eHMH pr,HHbIX OJida
IneyaT WMJIMM HEeEBUIOVIMBIX CVMBOJIOB. Cpe,HM HpOQMX CVIMBOJIOB B H4A3BIKE
«C» mpenmycmoTpens ciuemyomme. \ T - mida rabynaauunr, \B - nmnsa
BO3BpATa Ha OIHY MMO3MLMD, \» - @IJid OBOMHOM KaBuuku 1 \\ nisa
caMoM OOpaTHOM KOCOM YepPTHL.
Ynpaxuenue 1-2

[IpoBeIUTE B3KCIEPUMEHTH IJiS TOTO, UYTOOH y3HATH UTO IIPOU-
30MOeT, €CJaM B CTPOKe, dABjgomerca apryMmenTom dyHxumum PRI NTF
OymeT comepXaTbCsd \ X, rme X - HEKOTOPHM CHMBOJI, HE BXOIAMNUN
B BHIIENPUBEIESHHBIM CIMCOK.

1. 2. IlepeMeHnHsle M apupMeTHKaA

Cilemypoumasa NporpaMMma IedaTaeT NPUBEIeHHYD HMXe Tabauuy
TeMnepaTyp no PapeHTelTy U MX SKBMBAJIEHTOB IO CTOTpPanyCHOM mkajue leabcus,
ucnonp3ysa ana nepesoma dopmysy C = (5/9)*(F-32).

0 -17.8
20 -6.7
40 4.4
60 15.6
260 126. 7
280 137. 8
300 140.9

Tenepb caMa nNporpamMma.

/* PRI NT FAHRENHEI T- CELSI US TABLE
FORF =0, 20, ..., 300 */

MAI N( )

{
I NT LOAER, UPPER, STEP;
FLOAT FAHR, CELSI US
LONER = 0; /* LONER LIM T OF TEMPERATURE



TABLE */

UPPER =300; /* UPPER LIM T */

STEP = 20; /* STEP SI ZE */

FAHR = LOVER;

Wl LE (FAHR <= UPPER) {

CELSIUS = (5.0/9.0) * (FAHR -32.0);

PRI NTF( «%. OF %6. 1F\ N», FAHR, CELSI US);
FAHR = FAHR + STEP;

}
}

[lepBEHIE OBE CTPOKM

/* PRI NT FAHRENHEI T- CELSI US TABLE

FOR F =0, 20, ..., 300 */

ABJIAKNTCHA KOMMEHTAapMreM, KOTOPHIM B HAHHOM CJlydae KpPaTKO IOfAC-
HAeT, dYTO OeJjlaeT IporpamMa. Jobee cuMBOJE Mexny /[ * m */ wup-
HOPMPYKRTCH KOMOMUIIATOPOM, MOXHO CBOOOIHO MNOJIB30BATHLCS KOMMEH-
TapuAaAMM IOJ8 OOJIETUYEHUS MOHMMAHMUA NPOTpPaMMbL. KOMMEHTapUM MO-
TyT MNOABJIATLCA B JIOOOM MECTe, T'Ie BO3MOXEH Npobejy UM nepe-
XOII Ha HOBYK CTPOKY.

B aspke «C» Bce mepeMeHHHE IOJIKHE OBTH ONMCAHE OO MX MC-
IOJIb30BAHMSA, OOBUYHO 2TO HejlaeTCsa B Hadajle QYHKLUMM OO IIepBOIO
BHIIIOJIHAEMOT'O orepaTopa. Eciam Be 3abyldeTe BCTABUTL ONMCAHME,
TO MOJyYUTE IOIMATHOCTUUECKOe COoObueHMe OT koMnujdaTropa. Onuca-
HME COCTOMUT M3 TUIa M COMUCKA [EepeMeHHHX, uMmepnmmux sToT Tum, kak B | NT LONER
UPPER, STEP;

FLOAT FAHR, CELSI US

Tun | NT o3nauvaer, uUuTO BCE MNEepEeMEeHHBE CHOMCKAa LeJBle, THUII
FLOAT mpemnasHaueH OJig uMcCeJl C IJlaBaplel TOYKOM, T.e. g
uMces, KOTOPHE MOTYT MMEThb OPOOHYK yacThb. TounocTb kak | NT ,
TAK u FLOAT 3aBucuUT OT KOHKPETHOM MAalMHE, Ha KOTOPOM BH pa-
Boraere. Ha PDP-11, uanpumep, tun |NT coorsercrByer 16-6uro-
BOMYy 4YMCJIy CO BHAKOM, T.e&. UYMCIy, Jexamemy Mexny -32768 u
+32767. Uucno tuna FLOAT - »T0o 32- BuTOoBOE UMCIIO, MMEKIEe
OKOJIO CeMM 3Havammx Lumbp u Jjexamee B amanasoHe or 10e-38 mo
10e+38. B rmaBe 2 OpMBOOMTCH CIOMCOK PasMEpPOB IJid APYTMUX Ma-
LIMH.

B asmke «C» NpemyCMOTPEHO HECKOJIBKO OPYTMX OCHOBHBEIX TH-

noe mauHeix, kpome | NT u FLOAT:

CHAR CUMMBOJI - OIVH BamT
SHORT KOPOTKOE IlleJjioe
LONG OJMHHOE LeJjoe

DOUBLE nmnaBawmmee ¢ OBOMHOM TOYHOCTBI

Pag]_\/.[epbl 3TUX OOBEKTOB TOXEe MAlMHHO- HegaBMCMMbI; neTaJin

npuBeneHn B TjiaBe 2. VMEnTCHS TakKXe MAaCCUBH, CTPYKTYPH U 0O6-

BEeIOVMHEHNA OTHMX OCHOBHBIX THMIIOB, YyKa3aTeJIM Ha HUX U q)yHK'

JRRZNZN KOTOpre nx BOngaUl,aIOT; CO BCeMM HVIMM MEI BCTpeTMMCH B

CBOE BpEeMd.

PaKTUUECKM BHUMCIICHMS B NPOTpaMMe NepeBOoda TeMIepaTyp HAauMHATCHA C ONepaTOpOB
npucsausaHua LONER = O;

UPPER =300;
STEP = 20;
FAHR =LOVER,

KOTOPHE NPUIAIT [E€PEeMeHHEM MX HadaJlbHBElE SHAUYEeHMSs. KaxXIBll OT-
OEJIbHHM OllepaTop 3akKaHuMBaeTCsa TOUKOM C 3alsaTOoN.

Kaxnmasa cTpoka TaOJMLEl BEUMCIISETCS OOMHAKOBEM 0O0pasoM,

Tak YTO MBI MCHOJIb3yeM LMKJ, NOBTOPAKIMICHA OOMH pas Ha CTpPO-
ky. B sTOoM HaszHauenme omepartopa WH LE

WHI LE (FAHR <= UPPER) {



NpoOBEpPAEeTCHa YCJOBME B KPYTJIEIX CKOOKax. ECHM OHO MCTMHHO
(FAHR menbme wmnm pasuo UPPER), To BHIDOSHSeTcsa Teso umkia
(Bce onepaTope, 3akjoUeHHEE B OurypHele ckobku { m } ). 3BaTem
BHOBbL MPOBEPSETCH 3TO YCJOBUE M, €CJM OHO MCTUHHO, ONATH BB
NOJIHAETCHA TeJyio LUukia. Eciam xe ycnosue He Bunojusercsa ( FAHR
npesocxomur UPPER ), uuky 3akaHuMBaeTCsS M NPOUCXOOUT Mepexom
K BRINOJIHEHMIO OIEepaTopa, CJenyolero 3a ONepaTopoM Lukja. Tak
KaK B HACTOAWEM NPpOTpaMMe HEeT HMKAKMX MNOCJEeNyIMX ONepaTo-
POB, TO BHIIOJIHEHUE MNPOTPAMMEl 3aBEpIIA€TCH.

Tesio omepatopa WHI LE mMoxeT cocToars m3 omuoro wmim Gojee
ONEepaTOpPOB, BaKJIUEHHEX B OUIYPHHE CKOOKM, KaK B NpPOTpaMMme
nepeBoma TEMNEepaTyp, WM M3 ONHOTO omeparopa 6e3 CKOOOK, Kak, HanpuMmep, B
VWHI LE (I < J)

I =2 * |

B ofBoux ciyuyasx ONepaTopH, ynpasjsdemue omnepartopom WHI LE
COBMHYTH Ha OIHY Tabynauuio, UYTOOB BH MOTJIM C NEPBOTO B3TJIAIA
BUIETH, KAKME ONEPATOPH HAXOIATCSH BHYTPM LUKJA. TakKo¥ COBUT
NOOUEPKUBAET JIOTUUECKYD CTPYKTYPY MNPOTpaMMel. XOTS B S3HKE
«C» momyckaeTcsa COBEPUIEHHO MPOMBBOJILHOE PACIOJIOKEHME OlNepa-
TOPOB B CTPOKE, NOIOXOOAWMM COBMUI U MCIOJIb30BaHME NPOOeJIOB
3HAUMTEJIBHO OBJIETUalnT UTEeHMEe NpOoTrpaMM. Ml PEKOMEHIyeM MUCATh
TOJIBKO OJMH ONepaTop Ha cTpoke u ( OBBUHO) OCTaBJATH NPOOEJIH
BOKPYT ONEPAaTOPOB. PaCHOJIOKEHUE QUTYPHHX CKOOOK MeHee Cyllec-
TBEHHO, MBI BHIOPAJM OOVH U3 HECKOJBKMX MNOMYJISPHHEX CTUJIEN. BhH-
fepuUTe MNONXONANUM IJS BAC CTWUJb M 3aTEM MCIOJbB3yMTEe €ro MNoc-
JenoBaTEJILHO.

OCHOBHAas UYacThb pabOTH BHIIOJHAETCS B TeJie LUKJa. Temrepa-
Typa no llenbcun Buuuciagerca u npucsausaercsa nepemenHont CELAI US onepaTopowm
CELSIUS = (5.0/9.0) * (FAHR-32.0);

NpUuUMHa MCrnojib30BaHus seipaxenus 5.0/ 9.0 BmecTo BRITIADAmMETO
npome 5/ 9 szakiwuaerca B ToM, UuTO B A3mke «C», kaxk m BO MHO-
TUX OPYTUX SA3HKAX, NPU OEJIEHUM LEJBX NPOUCKOOUT yCeueHMeE,
cocTodlee B OTOpacHBaHUM OPOOHOM YaCTM pes3yJbTaTa. TakuMm oO6-
pasoM, pesyiabTar onepaummu 5/ 9 paBen Hyspw, U, KOHEYHO, B BTOM
Ccllyuae BCE TEeMIEepaTyph OKAa3aJMChb OB PABHBEIMU HYJO. JeCcaTuuHas
TOUKA B KOHCTAHTE yKas3HBaeT, UTO OHA MMEeT TUI C I1JiaBawllei
TOUKOM, TakK 4To, Kak Mel u xoreym, 5.0/9.0 pasuo 0.5555..

Mer Takxe nucanu 32.0 BmecTo 32 , HecMOTpPS HaA TO, UYTO TakK

xak nepeMenHaa FAHR umeer mun FLOAT , uenoce 32 aBToMaTHuecku
Ol npeobpasosasiock k Tuny FLOAT ( B 32.0) nepen BeUMTaHMEM.
C TOUKM 3PEHUS CTUJIA PA3YMHO MUCATL [IJAaBAKRIME KOHCTAHTH C
SBHOM HOEeCATUMUYHOM TOUKOM Iaxe ToI'Ima, KOoI'Ia OHM MMET lieJHe
3HAUEHUSA; BTO MNONUEPKMBAET UX [JIABALIYHD NPUPOAY IJd NPOCMaT-
puBapero nporpaMdMy 1 obecrneumpaeT TO, UYTO KOMIMIATOP OyneT
CMOTpPETH Ha BEmM TakK Xe, Kak ¥ BHL

[logpoOHEIE HpaBMila O TOM, B KakKOM Cllydae LeJlele Ipeobpasy-
OTCA K TUIY C [JlaBawnlliel TOUYKOM, NpMBEeIeHH B ryase 2. Ceiuac
Xe OTMeTHMM, UYTO NpUCBaMBaHME

FAHR = LOAER

npoBepka
VWHI LE ( FAHR <= UPPER)
paboTanT, KaK OXMIAeTCs, - IIeped BHIIOJIHEHMEM OllepaluM LieJible

npeobpasyronTcsa B IJjaBalumyin Qopmy.

STOoT Xe INpuMep coobumaeT uyThb OOJiblle O TOM, Kak paboraeT

PRI NTF. oyuxuma PRI NTF daxTuuecku aengeTcsa yHUBEpPCAJbLHOM

byHKUMEeN QOPMaTHEX NpeobpasoBaHMM, KOTOopas OyHeT NOJIHOCTHIO

omucaHa B TyiaBe /. Ee MNEepBHM apryMEHTOM ABJISETCSH CTPOKAa CUM-

BOJIOB, KOTOpasd IOOJIKHa OHTH HalledaTaHa, IpMYEeM KaXIBM 3Haxk %
YKa3epIBaeT, KyIoa IOOJIXeH IIOoOOCTaBJIATbCHA KB.)K,JIBHZ M3 OCTAJIbHBEIX ap-
rymenToB [/ BTOpol, TpeTui, .../ U B KakoM GopMe OH JOJIKEH Ie- YUaTaThbCH
Hanpumep, B oneparope PRI NTF(«%t. OF %6. 1F\ N», FAHR, CELSIUS);

cneuudpmkauusa npeodbpasosanusa Y. OF rosopur, uro umcsiao c mnna-



Bapmey TOUYKOM IOOJIKHO OBITh HANedaTaHO B IIOJIe WMPMHOM IO Kpal-
Hell Mepe B 4YeTHpe CHUMBOJIa Oe3 umu@p nocje HeCATUUYHOM TOUKM.
cneuudpmrauusa Y. 1F onucueaeT mpyroe umMcio, KOTOPOE HOJIKHO
33aHMMATh IO KPaMHEM Mepe WeCTb NO3MUMM C OOHOM LMPOM NIOoCJe
OeCATUMUYHOM TOUKM, aHaJlormMuHo crneuudprkaumam F6.1 B doprpane
uim F(6,1) 8 PL/ 1. Pasnuubbe yacTy crneumdrkaluy MOTYT OHTH
omymens: crneunbukauva ¥OF rosopur, uTo umMcio OymeT WUPUHOM
IO KpaMHel Mepe B WMECThb CUMBOJIOB, chneumbuxauma ¥ rtpebyer
OBYX MO3MUUM [OCJEe OeCATUUHOM TOUYKM, HO WMPMHA IPU 3TOM He
orpaHuumBaeTcsd, chneuudbuxaumsa % roBOpPUT TOJIBKO O TOM, UTO
HYXHO HalledaTaTb 4McJIO ¢ njaaesapomelr touxoir. oOyuxuma PRI NTF
TakXe Paclo3HaeT clenyomue chneuudbuxaumu. YW - 1miaa mecaTruHo-
ro uesoro, %o - 1058 BOCBMEPUUHOTO umcya, Yk - njis mecTHamua-
TupuuHOoTO, Y% - miua cuMmBojya, Y - mia cuMBOJIBHOM cTpoku u Y80
- nja camoro cumMmboJga %

Kaxmas KOHCTPYKLUMS C CUMBOJIOM % B nepBOM apryMeHTe QyHK-

uum PRI NTF coueraeTcsa ¢ COOTBETCTBYOUMM BTOPEM, TPETbLUM, U
T. 0. ApPTryMEeHTaMM, OHM HOOJIXHH COIJIACOBHBATLCSH IO UMCIY U TU-
Iy, B NPOTUBHOM CJIydae BH IOJIyUuMTe 6GeCCMBICJEHHEE PEe3yJibTaTH.
Mexny npouwuM, oyHkuma PRI NTF ne aBnsercsa yacTeio g3bKa

«C»; B camoMm aswpike «C» He ompemesieHH ONepaLMy BBOOA- BHBOIA
HeT uuuero raumHcrTBeHHOoTO M B dyHxumum PRI NTF ; sr0 - mnpocto
nojie3Has QyHKLUUA, ABJIAOMALCS YACThID CTAHOAPTHOM OUOIMOTEKU
NOIONPOTpPaMM, KOTOpad oOOeUHO mocTymnHa «C»- nporpamvam. UTo6H
COCPEemOTOUUTLCH Ha CaMOM fA3HKe, Mb He OyIeM NOIPOoOHO ocTa-
HABJMBATLCH Ha ONepalMaxX BBOIA- BHBONA OO IJIaBH /. B uacTHOC-
TY, Ml IO TeX [OP OTJIOXMM (QOPMATHHIM BBOI. ECIM BaM HAaIO
BBEeCTU umuciia - npoumranrTe omnmcaume oyHxkumu SCANF B rmase 7,
pazsmen 7.4. dyuxumsa SCANF so muHorom cxomua ¢ PRINTF , Ho ona
CUMTHBAET BXOIHHE NAHHEIC, a HE [eYaTaeT BLXOIHHE.

YnpaxHenune 1-3

[IpeobpaszynTe OpoTpaMMy IIepeBOoIa TeMIepaTyp TakKum obpa-
30M, UYTOOEBl OHA IedaTajla 3al'0JIOBOK K Tabjuile.
Ynpaxuenne 1-4

HanmmmTe nporpaMMbl IedaTy COOTBETCTBYKINEN TabJIMLE Iepe-
xXoa OT IpalyCoB LeJbCuA K I'palycaMm QapeHTreMnTa.

1. 3. Omeparop FOR

Kax ¥ MOXHO OBIJIO OXMIOATb, MMEETCS MHOXECTBO PasJIMUHBIX
CrnocofOOB HANMCaHMA KaXIOM NporpamMbl. JlaBayTe pacCMOTPMM Ta-
KOV BapMaHT NPOTPaMMbl II€epeBOHda TeMIepaTyp:

MAI N() /* FAHRENHEI T- CELSI US TABLE */

{

| NT FAHR;

FOR (FAHR = 0; FAHR <= 300; FAHR = FAHR + 20)

PRI NTF( «%D %. 1F\ N», FAHR, (5.0/9.0)*(FAHR-32.0));
}

3Ta NporpaMMa BHIOAET Te XE& CaMble PEe3yJbTaTH, HO BHIJISOUT
0e3yCJIOBHO MO- APYyTOMYy. IJIaBHOE M3MEHEHUE - MCKJIUYeHUEe 6O0Jib-
LMHCTBA [I€PEeMEeHHBX, OCTajlaCh TOJbKO nepemenHas FAHR , npuuewm
runa | NT (370 cmenano nia Toro, 4YTOOH NPOIEMOHCTPUPOBATH
npeobpaszosanmue W B dysxumm PRI NTF). HuxHsaa u BepxHasa TpaHu-
UH ¥ pasMep mara MNOgBJIATCH TOJbKO KAaK KOHCTAHTH B ONepaTope
FOR , xOTOpEIM caMm ABJISETCHS HOBOM KOHCTPYKLMEN, a BHPAXEHME,
BHIUMCJIARIIEE TEMIEPATypy MO LEJbCHID, BXOIUT TENepb B BUIE
rperrero apryMenta oyHxuum PRI NTF , a He B BuMme ormesnbHOTO



omeparopa NpUCBauBaHMA.

locyenHee M3MEeHEHME ABJIAETCHA NPUMEPOM BIIOJIHE OBWeTro mpa-
Buiia as3bika «C» - B J1060M KOHTEKCTE, B KOTOPOM IOINYyCKaeTCHd
MCIHOJIb30BAHME 3HAUSHUSA IEePEeMEHHOM HEeKOTOPOTO THIla, BHE MOXETEe
MCIOJIb30BAThL BHPAXEHME BTOTO TUNa. TaK KakK TPeTuml apryMeHT
dyuxumm PRI NTF mommxen mMmeTrs 3HadeHmMe ¢ jlaBapllell TOYKOIM,
4YTOBE COOTBETCTBOBATEL cheundmxkaumm 6. 1F, To B 3TOM MecTe
MOXET BCTPETMTLCH JioOOe BHPAXEHME [JlaBanlero TUIMa.

Cam omepatop FOR - sT0 oneparop uukia, obobmanmmii onepa-

Top WHI LE. Ero OyHKUMOHMpPOBAaHME HNOJIXKHO CTATb SCHEM, €CJU BH
cpaBHUTE ero C paHee omnmucaHuemM omnepatopoM WHI LE . Omeparop
FOR comepxmuT Tpu uyacTy, pasmejisgeMble TOUKOM C 3anaTol. llepsas
YacThb

FAHR = 0

BHIIOJIHASTCA OIOMH pas [epel BXOIOM B CaM LMKJL. BTopas 4JacThb -
NpoBepKa, WM YCJIOBME, KOTOPpOe YNPAaBJAEeT LMKJIOM:

FAHR <= 300

3TO YCJIOBME MNPOBEPAETCHA M, €CJM OHO MCTMUHHO, TO BHIIOJIHAETCH
Tesio umkiga (B maHHoM ciydae Tosbko dyHkuma PRI NTF ). Barem
BHIIIOJIHAETCA WAT PEeUHMLMAM3ALUN

FAHR =FAHR + 20

U YCJIOBME MNPOBEPSAETCA CHOBA. ILMKJ 3aBepllaeTcs, KOTOa 3TO yC-
JIOBME CTAHOBMTCSH JIOKHEIM. Tak ke, Kak M B CJlydae oleparopa
VWH LE , Teso uukiIa MOXET COCTOATH M3 OOHOTO ONepaTopa MM U3
TPYMNIE ONEPATOPOB, SBaKJIOUEHHHX B OUTYpPHHE CKOOKM. MHMUMATIN-
3UPYRIAsa ¥ PEVHULMAIMZUPYOIEAS YaCTyU MOTYT OBTH JIOOBIMU OT-
IEeJIbHEIMU BEIPAXEHVSIMM.

Bubop mexny oneparopamy WHI LE u FOR npoussojsieH M OCHOBH-
BaeTCca Ha TOM , UYTO BHIIIAOIMT scHee. Onepatop FOR ofwuHo ymo-
OeH ImJid LUUKJIOB, B KOTOPHX MHUUMAIU3AUUA ¥ PEUHULMATIUSBALNA
JIOTUUECKM CBSA3AHHE M KaxIas 3aJaeTcCsa OIHMM ONepaTopoM, Tak
KaK B 2TOM CJiyyae 3amuch 0oJjiee KOMMNAKTHA, UYEeM [NPY MCIHIOJb30-
Bauum oneparopa WHILE , a onepaTops ymnpaBjeHMsa LMKIIOM COCpe-
IOTAauMBAKTCA BMECTE B OIHOM MeCTe.

YnpaxHenue 1-5

Mooudpmumpymre nporpaMmy IIepeBola TeMIepaTyp TakKuM obpa-
30M, UYTOOHl OHa IeuaTajia Tabamiy B OOpaTHOM IopAnke, T.e. OT
300 rpamycoe mo O.

1.4. CuMmMBoOsIMYecCKkMe KOHCTAHTHI

[locmenHee 3aMedaHMue, IpeXIe dYeM MEl HaBCerza OCTaBUM
NporpaMMy IHepeBOIa TeMIepaTyp. llpaTaTe «MarmMdyecKue ducia»,
rakve kak 300 u 20, BHyTpL mpoTrpamMMmel - 3TO HeymauHas NPaKTU-
Ka, OHM HalnT MaJio MHPOpMaALMM TeM, KTO, BO3MOXHO, IOJDXKEeH Oy-
oeT pasbupaTbCsa B BTOM NporpaMMe NO3OHEee, UM MX TPYyIHO M3Me-
HATBH CHCTeMaTrdyeckum obpasoM. K cuacrTeio B aszwke «C» npemyc-
MOTPEH CHOCOD, NO3BONAKLMUN M30eXaTh TakUX «MATMUECKMUX UM-
cem». Ucnombsysa koHcrTpykuuio #DEFI NE , Bo mMoxere B Hauame
ONPOTPaMMHE ONPEHNENIMTE CUMBOJIMUECKOE MM MJIM CUMBOJIMYECKYI
KOHCTAHTy, KOTOpad OyIOeT KOHKPETHOM CTPOKOM CMMBOJIOB. Bmoc-
JIeOCTBMM KOMIOMJIATOP BaMEHMT BCE He 3BaKJIOYEeHHBE B KAaBHEUKMU I10-
ABJIEHMA 3TOTO MMEHM Ha COOTBETCTBYKUYK CTPOKY. dPakTUUeCKU
5TO MMSA MOXEeT OBITh 3aMEHEHO abCOJIOTHO NPOM3BOJIBHEIM TEKCTOM,
He o0dg3aTenbHO UMdpaMm

#DEFINE LOWER O/* LOWER LIM T OF TABLE */

#DEFI NE UPPER 300 /* UPPER LIMT */

#DEFI NE STEP 20 /* STEP S| ZE */

MAIN () /* FAHRENHEI T- CELSI US TABLE */



{

| NT FAHR;

FOR (FAHR =LONER, FAHR <= UPPER, FAHR =FAHR + STEP)
PRI NTF( «%4D %. 1F\ N», FAHR (5.0/9.0)*( FAHR-32));

}

semuumHel LONER, UPPER n STEP saensawTcsa xoHCTaHTaMM M DOD-
TOMY OHM HE YKAa3HBBaAKTCHA B ONMCAaHMUAX. CUMBOJIMUECKME MMeHa
OOBIUHO NMUYT NPONMCHBIMM OyKBaMM, UYTOOEl MX OBLJIO JIET'KO OTJIMU-
UMTE OT HANMCAHHBIX CTPOUYHHMM OyKBaMM MMEH IIepPeMEeHHEIX. OTMe-
TMM, UYTO B KOHLle OINpelneJIeHMs He CTaBUTCH TOUKa C 3alaTON.
Tak Kak IIOINCTAaBJIAETCH BCH CTPOKa, CJljenykllas 3a OlpelesI€HHBIM
VMEHEM, TO BTO NPUBEJIO OBl K CJMUIKOM OOJIBILIOMY UMCJIy TOUYEK C
sanaroit B onepatope FOR .

1.5. HabBop noseSHHX ONpoOrpaMM

Tenepb MH CcOOMpaeMcs pacCMOTPETb CEMEMCTBO POICTBEHHEIX
oporpaMM, OpeldHas3HAUYEeHHEIX OJIS BHIIOJIHEHMSA NPOCTHEIX OllepaluM
Hal CMMBOJIbHBEIMM INAHHEIMM. B JajibHeMueM BH ODHAPYXUTE, UYTO
MHOTME NPOTPaMMH ABJIATCHA NPOCTO PAaCIMPEHHEMM BEPCUSAMU TEX
OPOTOTUIIOB, KOTOPHEE MEl 3TEeCb ODOCyXIaeM.

1.5.1. Beom m BRHBOO CHMBOJIOB

CraHIapTHasa OuMOIMOTeKa BKJKNUYaeT QYHKUMM IOJIS UTEHMS UM 3a-
NYCK 1O OAHOMY CHMMBOJIy 3a omvH pas. oyuxumua GETCHAR() wnssie-
KaeT Clenyo My BBOOMMEI CHMMBOJI KaxXIBM pas3, KaK K HeM obpama-
0TCH, ¥ BO3BpallaeT 3TOT CMMBOJ B KAaueCTBE CBOETO 3HAUSHUSH.
5TO 3HAUMUT, UYTO INOCJ]E

C = GETCHAR()

nepeMmennas ' C comepxmT clenyomuii CUMBOJI U3 BXOIHBIX OaHHBIX.
CMMBOJIEL OOBIUHO [OCTYIAKnT C TEepMMHAJa, HO 3TO HEe HOOJIKHO Hac
KacarTbCcs OO IJIaBH /.

dyuxuma PUTCHARO asnserca monosuenmem x GETCHAR @ B
pesynbpTaTe oOpalleHnsa

PUTCHAR ©

comepxmmMmoe nepemeHHor ' C BupmaeTcs HAa HEKOTOPBIM BEIXOIOHOM HO-
CUTeJIb, OOHYHO ONATH Ha TepMMHajs. ObpalleHMe K QyHKLMAM
PUTCHAR u PRI NTF moryT nepeMexaTbcs; BbOaua OyHOeT MNOABJIATLCSH
B TOM IMOPSAOKE, B KOTOPOM IPOMCXOOAT OBpalleHMs.

Kax n ¢yuxumsa PRI NTF |, ¢oyuxumm GETCHAR 1 PUTCHAR ne co-
IepPXaT HUUETO B3KCTPAaopIMHAPHOTO. OHUM HE BXOIAT B COCTAB S3H-
xka «C», HO Kk HMM BcCerma MOXHO OOpPaTUTLCH.

1.5. 2. KommpomBaume danina



Mes B cBoeM pacnopsaxenuu Tosabko dyHxumu GETCHAR un

PUTCHAR B mMoxeTe, He 3Has HUUYero 6ojiee 06 omepaumsax BBO-
Ia- BEIBOIA, HANMCAThH YyIOMBUTEJILHOE KOJIMUECTBO I[IOJIE3HHX [IPOT-
paMM. IlpocTelmmuM NPUMEPOM MOXET CJYXMTH NPOTPAaMMa [IOCUMBOJIL-
HOT'O KONMPOBaHMA BBOOHOTO aMyia B BEIBOOHOM. OOmas cxeMma MuMe-
eT BUI.

BBECTU CUMBOJI

VWHI LE ( cuMmBOJT He aBigeTCcd NPMB3HAKOM KOHLA (aria)

BEIBECTU TOJIBKO UTO MNPOUMTAHHEI CUMBOJI

BBECTM HOBEIM CHMBOJI

nporpamMMa, HalIMCaHHAasa Ha A3BKe «C», BHIJIAOUT CJIeOyRILUM obpa-
30M.

MAIN() /* COPY | NPUT TO QUTPUT; 1ST VERSI ON */
{
I NT C,
C = GETCHAR() ;
WHI LE (C!= EOF) {
PUTCHAR ©
C = GETCHAR() ;
}

omepaTop OTHOoWeHMS ! = 03HauaeT «HE PaBHOY.

OcHOBHasa npobJjieMa 3aKJyaeTCsa B TOM, UYTOOH 3adUKCUPO-

BaTh KOHel OQaljya BBozma. OOruHO, korma ¢yHxuma GETCHAR maran-
KMBaeTCsa Ha KOHel Qanjia BBOIA, OHa BO3BpallaeT 3HaUYeHHUe , He
ABJAKIEEeCS OEeMCTBUTEJILHEM CHMMBOJIOM, TakuM oBpasoM, OporpaMMma
MOXEeT yCTAaHOBMTHL, UTO (aij BBOIA MCUEpPlaH. EIMHCTBEHHOE OC-
JIOXHEHMe, ABJAnleeCcd B3HAUUTEJILHEIM HeyNOOCTBOM, SBaKJIOUYaeTCHa B
CYECTBOBAHUM IOBYX OOUEYNOTPEeOMTENIbHEX COTJIAlleHUu O TOM, Ka-
KOe 3HaueHMe (QaKTUUECKM SABJIAETCSA NPM3HAKOM KOHUa Qamnmna. Mo
OTCPOUMM pelleHMe 3TOTO BONPOCA, MCIOJb30BAB CUMBOJMUECKOE
mma EOF mna sToro 3HaueHus, KakyM OH OHO HM ObIO. Ha OpakTu-
ke ECF 6ymer mubo -1, smubo 0, Tak uTo OJa NPaBUIILHOM PabOTH
nepen nNporpaMMOM OOJIXKHO CTOATb COOCTBEHHO JIMOO

#DEFI NE EOF -1

hpiziele)

#DEFI NE EOF 0

Mlcriosib30BaB CHMMBOJIMUECKyl koHcTaHTy EOF mna npexncrasie-

HUA 3HaueHus, BosepamaeMoro dyHkumert GETCHAR npu BRIXOZmE Ha
xoHel OGanja, Mbpl obecnedmyy, UYTO TOJIBKO OJHA BeJMUMHA B pOI-
paMMe 3aBUCUT OT KOHKPETHOT'O UMCJIEHHOTO 3HAUEHMA.

Mer Takxe onmcasu nepemeHHyn 'C xax INT , a we CHAR , c

TeM 4YTOOH OHAa MOTJIa XPAaHMUTL 3HaueHue, Bos3spamaemoe GETCHAR .
Kak M YBUIOMM B IJjlaeBe 2, 5Ta pesuumHa pgencrBurensHo | NT, Tax
KaK OHa IOJIXKHA OBThL B COCTOSHUU B IOMNOJIHEHUE KO BCEM BOSBMOX-
HEM CHUMBOJIAM nperncrasiaars n EOF.

porpaMMMUCTOM, UMERIMM ONHET paboTe Ha «C», nporpaMma
KOonMpoBaHusa Oplla OBl HanmMcaHa 6OoJiee cxaTo. B dA3bKe «C» mmoboe npmuceamMBaHue,
rakoe kak C = GETCHAR()

MOXET OHTb MCIOJb30BAHO B BHPAXEHMM, €I'0 3HAUEeHUEe - M[IPOCTO
3HauyeHMe, IpUCBaAMBAEMOE JIEBOM UaCTKU. ECIM NpucCBaMBaHUE CHUM-
Bosia mepemenHoit ' C noMecTuTh BHYTPL MNPOBEPOUHOM YACTM Ole-
patopa WHI LE , 710 mporpamma xonupoBaHusa daiiyia 3anumeTcsd B
BUIE.

MAI N() /* COPY I NPUT TO OQUTPUT; 2ND VERSI ON */

{

I NT G

VWHI LE ((C = GETCHAR()) != EOF)

PUTCHARGS,

}



IporpaMmMa M3BJEeKAaeT CMMBOJ , [IPUCBaAMBAET €TI0 IIepPEeMeHHOM

'C u 3BaTeM mpoeBepseT, He ABJSLETCH JIM 3TOT CUMMBOJ IIPU3HAKOM
koHlLla bamnma. Ecyu HeT - BHnojHgeTcs Tejo onepatopa WHI LE
BuBondamee 3ToT cumBoJi. 3arem umki WHI LE nmosTopsercsa. xorma,
HakKOHell, OyIeT OOCTUTHYT KoHel ¢aiya BBoma, onepatop WH LE
3aBepumaeTCcd, a BMECTEe C HMM 3aKaHUMBAETCH BHIIOJHEHME U QyHK-

umm MAIN .

B 2TOM BEepCHUM LEHTPAJMU3YyEeTCd BBOI - B NPOTPAMME TOJIBKO
omuo obpamenve k dyuxumu GETCHAR - u yxwumaeTcsa mporpamma.
BJiOXeHME TNPUCBAMBAHMA B NPOBEPSAEMOEe YCJOBME - 3TO ONHO U3

Tex MecT a3mka «C», KOTOpoe NPUBOIAMT K 3HAUMUTEJLHOMY COKpa-
mMeHMn nporpamMMm. OIHAKO, HAa 3TOM NIyTKM MOXHO yBJIEUbCH M HAuaThb
NMCAaThk HEIOCTYNHHE OJIA HNOHMMAHMA NPOTPAMMEL OTy TEHIOCHLUMIO MEL
OyOoeM MNETATbLCH COCPXUBATH.

BaxHO MOHATEL , UTO KPYIJIEHE CKOBKM BOKPYI NPMCBAMBAHUA B
YCJIOBHOM BHPAXEHUM HOEMCTBUTEJIBEHO HEOOXOOMMEL CTAapPUMUMHCTBO
omepaumy ! = Bome, ueMm onepauuu ODpMUCBAMBAHMA =, a 3TO O3Hauda-
eT, UTO B OTCYTCTBME KPYIJIHX CKOBOK NpoBepka ycioBusa ! = 6y-
OeT BHIIOJIHEHA IO INpuUcBambBaHusa =. TakuM o0pasoM, ONIepaTop

C = GETCHAR() != ECF

3KBMBAJIEHTEH ONepaTopy

C = (CGETCHAR() != EOF)

3TO, BOINPEKM HalleMy XeJIaHMbn, OpuBemgeT k ToMmy, uro 'C

Oyner npuHuMarTh 3HaueHme 0 miam 1 B 3aBUCMMOCTM OT TOTO, Ha-
ronkHerca unu HeT GETCHAR Ha npmsuak koHua danna. HompobHee
o6 mTOM ByImeT ckaszaHo B rJyase 2/ .

1. 5. 3. NomcueT CHMBOJIOB

Crenypmasa NporpaMMa MNONCYMTEHBAET UYMCJIO CMMBOJIOB; OHAa
npencrasiysgeT Co0O0M HeOOJIBIIOE Pa3BUTME NPOTPaMMbl KONMPOBaHMUA.

MAI N() /* COUNT CHARACTERS | N I NPUT */
{

LONG NG,

NC = 0;

VWHI LE (GETCHAR() != EOCF )

++NC;

PRI NTF( «%4.D\ N», NC) ;

}

OnepaTop

++NC,

IOEeMOHCTPMPYEeT HOBYI oOIlepaumupo, t+, KOTOpasa O3HauvaeT yBeJnde-
HMe Ha enmHuuy. Bel morsam Oer Hanmcatrs NC = NC + 1 , zHo ++NC
foJjiee KpaTKO M 3adacTyil Oojiee 3d0dexTMBHO. lVMeeTCda COOTBETCT-
ByKllasa ollepalMsa—yMeHblleHre Ha enuHuuy. Onepauum ++ m—
MOTyT ObiTh Jubo npeduxcHemu (++NC), mmbo nocTdMKCHBEMYI
(NC++) ; »mm mBe Qopme, Kak OymeT MNOKa3aHO B IJlaBe 2, MWMEOT B
BLHIPAXEHMAX pas3JiMuHble 3Hauenus, HO kak ++NC, Tmax u NC++ yse-
muuuBanT NC. Toka Mel OyIeM NpUIOSePXUBATLCHA NPEeOMKCHEX ollepa-
LI,

[lporpaMmMa MONCYeTa CHMMBOJIOB HAKAMJMBAET MX KOJIMUECTBO B
nepemennoi Tuna LONG a uwe INT . Ha PDP-11 makcumasbHoe 3Ha-
ueHre paBHO 32767, u ecam ommcare, cueTumk kak | NT , To on
OyIOeT NEepEeNoJIHATBCA OaXe NPU CPaBHUTEJIBHO MajioM Qainje BBOIA,



na aspke «C» mma HONEYWELL u | BM tunm LONG u | NT asasworcsa
CMHOHMMAMM ¥ MMEIT SHAUYUTEJIBHO OOJbuMi pasmep. Chneumdmraumus
npeobpaszosanusa YD ykasmeaer PRI NTF , uro cooreercTBynOmMMI
apryMeHT sBigercsa uesuM Tuna LONG .

YTOoOH CHPAaBUTLCH C elle OOJbUMMMY YMCJIaMM, BH MOXETE MUC-
nonesoeark Tun DOUBLE / FLOAT neorHOM mimue/ . ME TakXe MC-
none3yem onepatop FOR Bmecto WHI LE ¢ TeMm, uToOb mpowssiocTpu-
POBAaThL APYIOM CHOCO6 3anmMcy LUKJIIA.

MAI N() /* COUNT CHARACTERS I N | NPUT */

{
DOUBLE NC;
FOR (NC = 0; GETCHAR() != EOF; ++NC)

PRI NTF( «% OF\ N», NC)
}

dyuxuua PRI NTF mcnosmesyer cneumdpmxaumo %W xax mioa FLOAT

, Tak u pna DOUBLE ; cneumpuxauma % OF nomasnser neuarre He-
CylleCTByK e OPODHOM YaCTH.

Teno omnepatopa umkia FOR smeck mycrTo, Tak kak BcA pabo-

Ta BHIIOJIHAETCH B INPOBEPOUYHOM M PEMHULUUAIMBALUOHHON YaCTAX.
Ho rpaMMartuueckue npasmiia a3bpka «C» TmpebynT, UuTOOH OnNepaTop
FOR umesn Tesio. M3onMpoBaHHAs TOUKa C 3aMlaTOM, COOTBETCTBYIO-
mas nNyCcToMy OINepaTopy, NOABJSeTCHa 3IeCh, UTOOH yIOOBJETBOPUTH
3TOMy TpefoBaHMo. Mu BHOSIUIM €€ Ha OTHEJIbHYKD CTPOKY, UTOOH
cmeaTh ee OoJiee 3aMETHOM.

[lpexae yeM ME PACIPOCTMMCH C NPOTPAaMMOM MNOIACYEeTa CHMBO-

JIOB, OTMETMM, UYTO eCcJM Qanjy BBOIAa HE COHNEPXUT HUKAKUX CHUMBO-
sos, To ycnosue B WHI LE mnu FOR He BRINOJHMTCHA OpM CcamMoOM Iep-
BoM oOGpamenum k GETCHAR , u, crnemoBaTesbHO , mporpamMMa BH-
OAaCT HyJIb, T.e€. [IpaBUJILHHIM OTBET. 3TO BaXHOE 3aMeuaHue. OI-
uvM m3 npuaTHux ceoiicTe oneparopoB WHI LE u FOR gaesnaerca To,
UTO OHM MPOBEPANT yCJOBME B Hauajle LUMKJAE, T.e. JO BHIOJIHEHNI
Tesila. EcaM meslaThb HUMUETO He Halo, TO HMUero He OyImeT caela-
HO, Haxe ecJM 3TO O3HauaeT, 4YTO TeJIO LUMKJA HMKODIa He OyIer
BHIIOJIHATHLCHA. NPOTPAMMEL OOJIKHE OEeMCTBOBATL PA3yMHO, KOTIa OHU
obpamarnTca ¢ dpanmygaMm TUIA «HUKAKMX CHMMBOJIOB». ONepaTOpH

VWH LE u FOR nmomorawnT ofecneumThs NpaBUJIbHOE MNOBEIEHUE NPOT-
PaMM IIPM IPAaHWUUHBIX 3HAUEHUAX NPOBEPSEMBX YCJIOBMUIA.

1.5.4. HNomcueT cCTpPOK

Crnemympiasa nporpaMMa NIOACUMTHBAET KOJMUECTBO CTPOK B

bamne BBOma. llpenmnojiaraeTcs, YTO CTPOKM BBOIa 3aKaHUYMBAKTCH
CMMBOJIOM HOBOM CTPOKMU \'N, CKPYNYyJIE3HO HOOABJIEHHEM K KaXIOM
BHIIIMCAHHOM CTpPOKEe

MAIN() /* COUNT LINES IN I NPUT */

{

I NT C, NL;

NL = O;

WHI LE ((C = GETCHAR()) !'= EOF)
IF (C=="\N)

++NL;

PRI NTF(«%D\ N», NL);
}

Teno WHI LE Teneps comepxur omepartop |F , xoTopwit B cBOW
ouepenb ymnpabigeT omnepaTopoMm ysesuuenus ++NL. Onmeparop | F
NpoBepsSeT 3aKJIOUEHHOEe B KPYIJIEE CKOOKM yCIJOBME M, €CJIM OHO
UCTUHHO, BBINOJIHAST CJEIylIMM 3a HMM ornepaTop [ uiu rpynmy



ONepaTOpPOR, SaKJIOUYEHHEX B QUIypHHE CKOOKM/ . Mu ONATL MCHOJb-
30BaJIM COBUI BIPaBO, UYTOOHB NOKa3aThb, UYTO 4YeM ylIpaBJseT
YOBOEHHEIM 3HAK PAaBEHCTBAa == 4BJigeTCsd ODO3HAUEHUEM B

asmke «C» mna «pasHo» [ anasmoruuno . EQ B doprpane/. 2ror
CMMBOJI BBeIEH IJi1 TOI'O, YTOOE OTJIMYATH IIPOBEPKY HA PaBEHCTRBO
OT OIOMHOYHOI'O =, MCIOJIb3YyeMOI'O IpM IpUCBaMBaHMUM. I[IOCKOJIBKY B
TunuuHux «C» - nporpaMmax 3HaAK NPMCBAaMBAHUA BCTpPEeUYaeTCd [IPU-
MEPHO B IOBa pa3a dalle, UYeM [IpOoBepka Ha PABEHCTBO, TO e€CTeCT-
BEHHO, 4YTOOBE 3HAK oOlIepaTopa Obll BIOJOBMHY KOpoOUue.

JI060¥ OTHEJIbHEIM CUMMBOJI MOXET OHTbH 3alMCaH BHYTPM OIU-

HOUHBIX KaBBUEK, M IPM BTOM €My COOTBETCTBYyEeT 3HAaUeHMe, paB-
HOE UMCJIEHHOMY 3HaUYeHM IO DTOT'O CMMBOJAa B MallMHHOM Habope CuM-
BOJIOB; D2TO HAa3HBAETCH CUMMBOJIBHOM KOHCTaHTOM. Tak, HaIpMUMED,

"A - cuMBOJIbHAs KOHCTAHTAa, €€ 3HaueHue B Habope CHMMBOJIOB
ASCl | | amepukaHCKMII CTaHOAPTHHEM KON nJjia obMmeHa uHbopmaumert/
paBHO 65, BHyTpeHHeMy NpPEeICTaBJIEHMIO CUMBOJIA a. KoHeuHo, 'A

npenrnourTmnuTreJibHee, dYeM 65 €I'O CMBICJI OUYeBUMIEH M OH He 3aBUCHUT
OT KOHKPETHOT'O MAWMHHOTO Hafopa CHMMBOJIOB.

YCJIOBHEE [IOCJIENOBATENIEHOCTM, MCIOJb3yEMEE B CUMBOJILHEIX
CTpOKax, TakKXe 3aHMMAKT 3aKOHHOE MECTO CpenM CUMBOJBLHEIX KOH-
cranT. Tak B NpoBepkKax u apudMeTuueckux sBopaxeHuax '\ N
npencrasiysgeT 3HadYeHMEe CHMMBOJIa HOBOM CTPOKM. BE IOOJIXHEL TBEPIO
yacuutrb, uro '\ N - oT#esbHBEM CUMBOJI, KOTOPHM B BHPAXEHUAX
SKBMBAJIEHTEH OIMHOUHOMY LEJIOMYy; C OPpyTron cTopoHH «\N» - sT0
CMMBOJIBHaA CTpOKa, KOTOpad COINEPXMT TOJIBKO OIOVMH CHMMBOJIL. Bor-
pPOC O CONOCTAaBJIEHMM CTPOK M CHMMBOJIOB OOCyXIOaeTcsa B IJjabe 2.
YnpaxHenue 1-6

HanumuTe OpoTrpaMMy OJid [NOJCUeTa MNpo0esyioB, TabyJAauun u
HOBBIX CTPOK.
Ynpaxuenne 1-7

Hanmmmre nporpamMMmy, KOTOpAasd KONMPYET BBOL Ha BEBOIL, 3a-
MEHAA IPM 3TOM KAaXIOYKH NOCJEeIOBATEJIbBHOCTL M3 OOHOTO MM Dojee
npobeJsioB Ha OIMH Ipobe.

1.5.5. HNomcueT cnos

UeTBepTas NporpaMMa M3 Hallell CepuM MNOJIE3HHEX NPpoTpaMMm
INIOOCUMTEBAET KOJMUECTBO CTPOK, CJIOB M CMMBOJIOB, MCIHOJIbB3ySA
NPy 3TOM BeCbMa WMPOKOE OIpeneliIeHMre, YTO CJIOBOM ABJIASTCA JIO-
Oas MOCJIeNOoBaTEeJIbHOCTE CMMBOJIOB, He colepXxallas NpobesyioB, Ta-
OyJAUMIA UM HOBBEIX CTPOK. [ DTO - yNpOUEeHHAas BEepCUS yTUIIUTH

'"WC' cucremsr ' UNI X'/

#DEFI NE YES 1
#DEFI NE NO O

MAI N() /* COUNT LINES, WORDS, CHARS I N | NPUT */
{

INT C, NL, NW | NVORD;

| NWORD = NO,

NL = NW= NC = 0;

WH LE((C = GETCHAR()) != EOF) {

++NC;

IF (C=="\N)

++NL;

IF (C==" ' \I\l C=="\N \I\l C=="\T")
I NWORD = NO

ELSE I F (1 NWORD == NO) { | NWORD = YES; ++NW
}



}
PRI NTF( «%D %D 90\ N», NL, NW NC);
}

Kaxnment pas3, KOT'Da NporpaMMa BCTpPEedYaeT NEePBHM CUMBOJII

CJIOBa, OHA YBEJIMUMBAET CUETUMK UMCJia CJIOB Ha enuHuly. Illepe-
MenHasa | NWORD ciemur 3a TeMm, HaAxXOOUTCHA JIM NPOTpPaMMa B HACTO-
AMMY MOMEHT BHYTPM CJIOBA MJIM HET; CHadaJjla BTOM [IepeMeHHOM
NpUCBaAUMBAETCA & He B CJIOBe», ueMy cooTBerTcTByeT 3HaueHme NO.
MBI mpenmoumTaeM cuMmBosiMmueckue koHcTaHTel YES u NO murepubnM
sHauenusaMm 1 u 0, moTomMy UTO OHM mejlalT OpoTrpaMMy Oojee ymob-
HOM OJig 4uTeHusa. KOoHeuHO, B TakOoM KPOWEUHOM IporpaMMme, Kak
3Ta, 9TO HE NPUBOIOUT K 3aMETHOM pas3HMuIlEe, HO B OOJIBIIMX IPOT-
paMMax yBeJIMUEeHME SCHOCTM BIIOJIHE CTOUT TeX CKPOMHEIX ITOTIOJIHMU-
TEJIbHEX YCUJIMM, KOTOPHX TpedyeT CJIeNOBaHME STOMY MIPUHLUIY C
CcaMoTOo Hauajia. Bi Takxe OOHAPYXMTE, UTO CYIECTBEHHHE M3MEeHe-
HMS TOpasIo JierTde BHOCUTHL B Te NPOTPAMME, TI'Ie YKucja Ourypu-
PYIOT TOJBKO B KAUECTBE CUMBOJIBHEIX KOHCTAHT.

Crpoka
NL = NW= NC = 0;
I1oJlaraeT BCe Tpu IIepPeMEHHEIE PaBHBIMUA HYJIO. 9T0 He

OCOORIM CJydYal, a CJeICTBMUe TOI'O OoBCTOATeJIbCTBa, YTO OIepaTo-
py HpMCBaMBaHMH CoOOTBeTCTBYyeEeT HeKOTOpoe 3HaAUeHVe U HpMCBaM'
BaHUSA MNPOBOOSATCS I[IOCJIeNOBATEJIbLHO CIpaBa HajieBo. TakuMm obOpa-
30M, IeJo OBCTOUT Tak, Kak ecJu OB MbB HANOMCAJU

NC = (NL = (NW= 0));

onepauusa \!'\! Osnmauaer OR , Tak uTo CcTpoka

IF( C==" " \I\l C="\N \I\l CG="\T")

TOBOPUT «ecJu C - npobejs, MIM C - CUMBOJI HOBOM CTPOKM, WMIMU C
- Tabynsaumsa ...»./yCHOBHaH IOCJIeNOBaTEeJIbHOCTE \ 1T gBJjgeTcd

nsobpaxeHreM CUMBOJIa Tadymaaunu/ .

meercsa coorBeTcTBybmas onepauva & & mmsa AND. Bripaxennd,
ceasanHue omnepauvamn &% mim \!'\! | PaccmarpmeanTca ciesa Ha
NpaBo, ¥ OPY 3TOM TAPAHTUPYETCs, UTO OLEHUBAHUE BEIPAXEHUINA
OyneT NpeKpaleHo, KaK TOJILKO CTAHEeT SCHO, SABJIAETCHS JIM BCEe
BHIpAXEHME MCTUMHHBEM UM JIOXKHEM. Tak, ecyu 'C okaswBaeTcd
npofesioM, TO HEeT HMKAKOM HeODXOOMMOCTM MNPOBEPSATH, SABJISAETCH
gu ' C CUMBOJIOM HOBOM CTPOKM UJM TaOyJALMU, U TaKMe IPOBEPKU
OEeMCTBUTEJBHO HEe NeJjlaloTCsa. B HaHHOM CJiydyae 3TO HEe MMEeT
NPVHLUMIMAJIBHOTO 3HAUEHUs, HO, KAaK ME CKOPO yBUIMM, B OoJjee
CJIOXHHIX CUTyalLMaxXx 5Ta OCOBEHHOCTH S3HKa BEeCbMa CYyNEeCTBEHHA.
3TOT MpUMEP Takxe meMoHcTpupyeT omneparop ELSE azmka «C»,
KOTOPBIA yKas3bBaET TO NEMCTBME, KOTOPOE IOJIKHO BHIIOJIHATHCSH,
ecnu ycioBue, comepxaimeecsa B oneparope | F, oxaxerca joxHBIM.
Obwasa ¢opmMa TaKOBA:

| F ( Bepaxenne)

omepaTop- 1

ELSE omeparop-2

BHIIOJIHAETCS OOVH UM TOJBKO ONVH M3 IBYX OMNEpaTopoOB, CBM-
3auHExX ¢ koHcTpykumew | F-ELSE. Ecnu BHpaxenue mcTMHHO, BH-
NoJHAeTCA omepaTop- 1; ecyiu HeT - BHIIOJHAETCS onepaTop- 2.
®PaKTUUECKM KAaXIEM ONepaTop MOXET OBITh HOBOJILHO CJIOXHBIM. B
nporpaMMe MoJcyeTa CJIOB olepaTop, cienyoumit 3a ELSE , asnsa-
ercsa onepropoMm | F | xoropwii ynpaBmgeT mByMa onepaTopaMu B
OurypHEIX CKOOKAaX.

Ynpaxnenmne 1-9

Kax OB BEl CTaJM NPOBEPSATLH NPOTPaMMy [IOICYETa CJIOB ?
Kakre umenTca orpaHuueHus ?
Ynpaxuenme 1-10

Hanumyre nporpaMMmy, KoTopas OyImeT nedaTaTb CJoBa M3 dan-
Jla BBOIA, NIpPUUYEM IO OIHOMY Ha CTPOKY.



Ynpaxuenne 1-11

[lepenesialiTe NporpaMMy IIOACUYeTa CJIOB, MCIOJNb3yd Jiydllee
npeneJieHMe «CJIoBa»; CcuMTayuTe, HaANPpMMep CJIOBOM IIOCJIeNOBaTeJIb-
HOCTb OykB, uUM@p ¥ anocTpodor, padMHaOLynCsS C OyKBEHL

1. 6. Maccussl

ODaBaliTe HaOMuUleM NpOoTpaMMy HOoIcCYeTa 4YMucja [HOABJIEHUM Kax-

0o UMOPH, CMMBOJIOB HYyCTEIX NPOMexyTkKoB/ npoteJ, Tabysidaumn,
HOBasa cTpokal U BCExX OCTAJIbHHIX CUMMBOJIOB. KOHEUHO, TakKasd 3a-
Oadya HEeCKOJIbKO MCKYCCTBEHHAa, HO OHAa I[IO3BOJIMT HaM NPOMJIJIIOCT-
PUPOBaTL B OIOHOM IpOoTpaMMe Cpas’y HECKOJIbBKO aCIeKTOBR Hg3blKa
«C».

Mel pa30bmiaM BBOAOMMEIE CHMMBOJIEL Ha OBEHALATh KaTeI'OpuUM, U

HaM yIoOHee MCIOJIb30BATh MACCHUB IJIS XPaHEHMI 4Yucja HNOSBJIEHUM
KaXOoy LMOPH, a He OeCATb OTIAEJIbHEIX [IePEeMEeHHEX. BOT OOMH U3
BAapMaHTOB NPOI'PaMMEL

MAIN() /* COUNT DIGI TS, WH TE SPACE, OTHERS */
{

INT C |, NWH TE, NOTHER

INT NDIG T[10];

NWH TE = NOTHER = O;

FOR (I = 0; | < 10; ++l)

NDI Gl T[] = O;

WHI LE ((C = GETCHAR()) != EOF)

IF (C>="'0" && C<='9")

++NDIG T[C' 0'];

ELSE IF(C== " ' \I\l C== "\N \I\l C=='\T)
++NVHI TE;

ELSE

++NOTHER

PRI NTF( «Dl Gl TS =») ;

FOR (1 = 0; | < 10; ++l)

PRI NTF(« 9%D», NDIG T[I]);

PRI NTF(«\ N\\HI TE SPACE = %, OTHER = %O\ N»,
NWH TE, NOTHER) ;

}

OnmcaHue

I NT NDI G T[10];

obwaengeT, uro NDIG T aBigeTcs MaccuMBOM M3 IECATM LEJEIX. B
asmke «C» MHOEeKCH MaccuBa BCcerga HauuHawonTca ¢ Hyna [ a He c
1, xax B doprpane wmim PL/ 1/, Tax uro sjeMeHTaMu Maccuba SB-
naorca NDIG T[O0], NDIG T[1],..., NDIG T[9]. sra ocobenHocTs
oTpaxena B Lukjgax FOR , KOTOpheEe MHULMAIUM3UPYIOT M IedaTaioT
MacCUB.

VHOeKC MOXeT OBITb JIOOBM LIEJIBIM BEPAXEHMEM, KOTOpOoe, KO-
HEUHO, MOXEeT BKJIOUATHL LeJiLe NepeMeHHBe, Takue kak | , u ume-
JIble KOHCTAaHTEL

STa KOHKpeTHasa NporpaMMa CUJIbBHO ONMpaeTCs Ha CBOMCTBA
CMMBOJILHOTO MNpeacTaBjieHusa umudp. Tak, HaIpumMep, B OpoTpaMMmMe NpOoBepKa
"0 && C <= "'9")...

ompenenser, aBagerca gu cuMeos B ' C  UudpoM, M ecaum 3TO Takx,
TO UMCJICHHOE SBHadYeHue 3TOoM LUmdpe onpempesderca no ¢popmyse /| C
- '0'"/. Takom cnocob paboTaeT TOJLKO B TOM Cjydae, €CJM BHa-
UeHMsa CUMBOJIbHEIX KoHcTaHT '0', '"1' u 7.m. [oJOXMTENbHE, pac-
[IOJIOXEHE B MOPAIKE BO3PAaCTAHMA M HET HMUEero, KpoMme umnodp,
Mexny koHcrTaHTamy ‘0" m '9'. K cuacTbo, 3TO BEpPHO IJjd BCEX
OOLENPUHATEX HabOpOB CHMBOJIOB.

IF( C>=



[Io ompenesieHMK Nepen NPOoBeIeHMEM apudMeTrMUecKUx ornepa-

uutt, BobJekabuymx nepemendune Tuna CHAR u | NT, Bce onu npeo6-
pasyworca k tuny | NT, TAK uro B apuoMeTHUueCKUX BHPAXESHUAX IIe-
pemenHeie Tuna CHAR mo cymecTBy MOEHTMUHBE NEepPEMEHHBIM THUIa

I NT. 370 BROJHEe ecTecTBeHHO U ymoOHo; Hamnpumep, C -'0'- stT0
LeJjioe BHpaxeHre co 3HaueHuem mexay O u 9 B coorBercTBUMM C
TeM, kakoM cumsos orT '0' mo '9' xpaunurcsa B 'C, u, cunemoma-
TeJIbHO, OHO ABJSeTCd HNomxomammMm mHIekcoM nisa Mmaccuea NDI G T.
BeIsCHeHMEe BOIpOCa, SABJSAETCSH JIM HAaHHBM CUMMBOJ LUUOPOM,
CMMBOJIOM IIyCTOTO IIPOMEXYyTKa UM dYeM- Iubo elle, OCYWEeCTBIIAeTCH
IOCJIEHOBATEJBHOCTLIO ONIEPaTOPOB

IF (C>="'0 && C<="'9")

++NDIG T[C-'0'];

ELSE IF(C ==" " \I\Nl C=="\N \I\l C=="\T")

++NVH TE;

ELSE

++NOTHER;

KoHCcTpyKLMA

I F (ycnosue)

omepaTop

ELSE | F (ycmnosue)

omepaTop

ELSE

omepaTop

YacTO BCTPEUYAKNTCH B INPOTpaMMax KakK CPEeNCTBO BHPAXEHUS CUTya-
UMM, B KOTOPHX OCYIECTBJAETCH BHOOP ONHOTO M3 HECKOJbKUX
BOSBMOXHEIX PEeUeHUN.

[IporpaMmMa MOPOCTO OBUXETCH CBEPXY BHM3 IO TeX 0P, [OoKa

He YIOOBJIETBOPUTCH KaKoe- HMOYIb YCJIOBME, TOTIa BHIIOJIHAETCH
COOTBETCTBYyWUMY ' onepaTop', M BCH KOHCTPYKIMUS 3aBEepllaeTCH.

[ Koneuno, 'omnepaTop’ MOXET COCTOATH M3 HECKOJBKUX ONEPaTO-
POB, BaKJKOYEHHHX B QOUIYypHHE CkOOKwu/ . ECHIM HM OOHO M3 yCJOBMIZ
He yIOOBJIETBOPSAETCSH, TO BHIIOJHAESTCH ' ONepaTop , CTOAWMNA [OCHe
saxspuuTrensuoro ELSE, ecnm ono npucyrcreyer. Ecnu nocrnenHeE
ELSE u coorBercrTBymommMiz ' oneparop’ onymeHs (kak B Iporpamde
nomcyueTa CHOB), TO HMKAKMUX IOEMCTBUY He NPOM3BOAMUTCH. Mexny
vavanbuemM | F 1 xoneunmm ELSE mMoxeT moMemaTbca NpoM3BOJIBHOE
KOJIMUECTBO TPYIIM

ELSE | F (ycnosue)

omepaTop

C TOUKM 3BpEeHMHA CTUIS LeJylecOOOpas3HO BalMCHEBATH 3TY KOHCT-
PYKLMIO TakK, KaK Mbl [IOKa3ajiM, C TeM UTOOH IOJMHHBEE BHPAXEHUS
He 3ajiesaiy 3a NpPaBHM Kpall CTPAaHMIEL

Onepatop SW TCH (nepexnwouaresb), KOTOPHM pacCMaTpUBaETCH

B TJlaBe 3, MNPEenCTaBJigeT IOPYyI'yl BO3MOXHOCTBL IJid 3alucu pas-
BETBJIEHMS Ha HECKOJIbKO BAPMAHTOB. 3TOT OMNEpPaTop OCOOEHHO
ynofeH, KOI'a NpoBepfAeMOe BHpPAaXeHMe ABJIAeTCHA JIMOO IMNPOCTO He-
KOTOPBIM LI&JIEIM, JIMOO CHMMBOJILHEM BHEPaXEHMEM, COBIANALINVM C OI-
HOM M3 HEKOTOPOIo Habopa KOHCTAHT. Bepcusa 3TOM NPOTpPaMMEH,
ucnonsaywomasa oneparop SW TCH, OymeT mis cpaBHeHus npuBemeHa
B rJyaee 3.

Ynpaxuenne 1-12

Hanummre nporpaMmMmy, IIedaTaplyld I'MCTOTPaMMy IJIMH CJIOB U3
banna BBOma. CaMoOe JIeTKOE€ - HAUYepPTUTh I'MCTOTPaMMy IT'OPMS3OH-
TaJIbHO; BepTMKaJIbHAS OpMeHTauusa TpedbyeT OOJbIMX yCUIIUNA.

1. 7. ®yHKUMN



B aspke «C» QyHKUMM 3KBMBAJIEHTHH NONNPOTPaMMaM UM QyHK-
umaM B poprpaHe mam npouenypam B PL/ 1, nmackane m T.nm. OyHK-
UMM IAT yOOOHHM CHOCOD 3aKJIOUEHMS HEKOTOPOM YacCTM BHUUCIIE-
HUM B UYEPHHM SMMK, KOTOPHM B IaJilbHEMIIEM MOXHO MCIIOJIBE30BaThb
HE MHTEepeCcysaChb €0 BHYTPEHHMM COIepXaHMeM. JCIOoJb30BaHue
byHxUIMM AaBJISAeTCHS QaKTUUECKM €IOMHCTBEHHBIM CIOCOOOM CHPaBUTLCSH
C MOTEHLMAJLHOM CJIOXHOCTBI OOJIbUMX NPOTPaMM. Eciar QyHKLMM
OPTaHM30BAHE HNOJIKHEM OOPas30M, TO MOXHO MIHOPMPOBATL TO, Kak
mejlaeTca pafoTa; OOCTATOYHO 3HAHME TOTO, UYTO HejlaeTCd. S3BK
«C» paspaborTaH TakuMm o6pasoM, UTOOH CIOEJIATh MCIOJIb30BaHUe
GYHKUUM JIETKUM, YIOOOHBEIM M 30OeKTUBHHM. Bam OyoyT yacToO BCT-
peuaTbca QYHKLMM IJMUHOM BCErO B HECKOJIbKO CTPOUYEK, BHI3HBAES-
MBEIE TOJIbKO OOMUH Pas, M OHM MCIOJbL3YITCS TOJLBKO MNOTOMY, UYTO
3TO MPOSACHAET HEeKOTOPYI YaCThb NPOITPAMMEL

IO CcuX MOp M MCIHOJIB30BAJIM TOJILKO MNPEIOCTAaBJIEHHBIE HAaM
dyuxumu tuna PRI NTF, GETCHAR u PUTCHAR, Tenepsr nopa HanmucarThb
HECKOJIbKO HallMx COOCTBEHHHBX. Tak kak B «C» Her omepaumm BO3-
BeIeHMA B CTElNeHb, NomobHoM omnepaumn ** B doprpane mmmu PL/ 1,
IaBanTe NPOMJUINCTPHMPYEM MEXaHUKyY OlNpeneiieHra QYHKLMM Ha OIpU-
vepe oyuxuuu PONER(M N), Bo3BOmAmEM Lejioe M B LYK MOJIOXU-
resibuy crenedb N Tax 3Hauenume PONER(2,5) pasuo 32. Koueu-
HO, 5Ta (QYHKLUMS HE BHIIOJHAET BCeM paboTe onepaumm **, mnoc-
KOJIbKY OHa HOEeMCTBYEeT TOJIEKO C IMNOJIOXUTEJILEHEIMU CTEleHAMM He-
OONbUIMX UMCEJ, HO Jiydlle HEe CO3IaBaThb NOIMNOJHUTEJbHBX 3aTpyl-
HEHMIM, CMelMBasg HECKOJIbKO Pa3JIMUHBIX BOIPOCOB.

Huxe npueommTca oyHxkuma PONER u mcnonpsyomas ee oCHOBHAA
nporpaMma, TakK UTO BH MOXETEe BUIETh LEJIMKOM BCH CTPYKTYPY.

MAIN() /* TEST POAER FUNCTI ON */

{

INT I;

FOR(I = 0; | < 10; ++)

PRI NTF( «%D %D 9%\ N», | , POAER( 2, 1), POAER(- 3, 1)) ;
}

PONER(X,N) /* RAISE X N TH POVER; N > 0 */
I NT X, N;

{

INT I, P

P=1;

FOR (I =1; | <= N, ++I)

P=P*X

RETURN (P)

}

Bce OYHKUUMM MMET OOMHAKOBHI BUI.

uMma ( CIMCOK apryMEHTOB, €CJM OHM MMETCH)
ONMCaHMEe apryMEeHTOB, €CJIM OHM MMEKTCH

{

ONnMCaHUSa

OonepaTopH

}

STy QYHKUMM MOTYT OBITbH 3aIMCAHH B JIIOOOM NOPAAKE M HaXOo-
OMTHCS B OIHOM MJIM OBYX MCXOIHEIX Qanyiax. KoHeduHO, ecamu uc-
XOoOHasa nporpaMMa pasMelaeTcsa B OBYX Qanyiax, BaM NpUIOEeTCH
OaTe OOoJiblle yKa3aHMM [IPM KOMIMJIALUM UM 3aTrpy3Ke, UYeM eCJu OB
OHa HaxoOuJjlaCb B OIHOM, HO BTO IeJIO OIEepPalMOHHOM CUCTEMEH, a
He aTpubyT S3bKa. B HOAaHHBY MOMEHT, OJIS TOT'O UTOOB BCe IOJy-
UeHHHIE CBelmeHua o nporoHe «C»- mporpamM, He M3MEHMJIMCH B
majbHeMmeM, MH OyIeM NpennojiaraThb, 4To o00e QYyHKUMM HAaXOOATCSH
B OIHOM M TOM Xe Qamje.



dyukuva PONER BoizpiBaeTcsa OBaxIbl B CTPOKE

PRI NTF( «%D %D %D\ N», | , POAER( 2, 1), PONER(-3,1));

npu xaxmgoMm obpamenuu dyHxuusa PONER nonyume nea aprymentTa
Ba3BpallaeT leJjioe 3HadeHMe, KOTOpOoe IeyaTaeTCcsd B 3aIaHHOM
dbopmaTe. B Bmpaxeumax PONER(2,1) aBisercsa ToOuUHO TakuMm xe Le-
geivM, kak 2 u |. [ He Bce PyHKUUM BEHIOAKT LeJOe BHAaYEHME, ME
3aliMeMcsa 3TuM Bonpocom B rTiyiase 4/ .

AprymeHTs OyHkUru POWNER mosmkHEI OBITE ONMCAHEL COOTBETCTBY-
oIMM 0BpPAas30M, TaK KaK MX TUILH M3BECTHH. J3TO CHEJIaHO B CTPOKEe
I NT X, N,

KOoTOopasa cjlegyeT 3a MMeHeM QyHKLUN.

OnMcaHusa apryMEHTOB [NOMEMAKTCH MEeXIOy CIUCKOM apryMEeHTOB

M OTKpPHIBAKIENCS JIEBOM QUI'YPHOM CKOOKOM, KaxXIoe ONMCaHmue 3a-
KaHUMBaeTCsa TOUKOM C 3amndaTol. JVMeHa, MCIOJIb30BAaHHEIE OJIS ap-
rymeHToB byHxuuu POWNER, aBigowTcda UMCTO JIOKAJIEHEIMU M HEIOC-
TYMNHBE HUKAKUM OPYTVM QYHKLMAM. IOPYTMe NPOLEenypPhl MOT'YT MC-
OJIE30BATE Te Xe CaMee MMEeHa 6e3 BOSHMKHOBEHMS KOHQIJIMUKTA.
3710 BepHo M misa nepeMenHux | u P; | B dyuxumm POWNER Hukax He
ceazsano ¢ | B oymxumm MAI N

SHaueHnue, BouucieHHoe oyHkuuerr PONER, nepemawrca B MAI N

c nomompio omeparopa RETURN, rouno Takoro xe, kxakx B PL/1.
BHYTPU KPYIJILIX CKOOOK MOXHO HallMCaThb Jioboe BhpaxeHue. OyHK-
uma He ofsda3aHa BO3BpallaTh Kakoe- MO0 3HaUYeHMe, OIlepaTop
RETURN, He comepxammii HMKAKOT'O BEPAXEHUHd, NPUBOOUT K TAKON
Xe repemade ynpabBJIeHUs, KaK «CBaJMBAHUE HA KOHEL» QYHKLMU
OpM OOCTWXEHUM KOHEUHOM NpaBOoM QUIYPHOM CKOOKM, HO NPM 5TOM
B BH3HEBALIYD QYHKLMIO HE BO3Bpallae€TCd HUKAKOTO IOJIE3HOT'O 3Ha-
YeHUA.

Ynpaxuenne 1-13

AnuuuTe NpoTpaMMy IIpeoOpasoBaHMSA MNPOIMCHHX OyKB M3 amia
BBOJA B CTPOUHHE, MCHOJNb3yda npu sToMm dyHrumio ONEROS, xoto-
pas BoszspamaeT 3Hauenue 'C, ecmu C - He 6ykBa, M 3HaUYeHUE
COOTBETCTBYIEM CTPpOuHOM ykBH, ecim ' C -Oyksa

1. 8. ApryMeHTH - BHSOB I10 3HAYEHMIO

Ommu acrnexkT B «C» MOXeT OKA3aTbCH HENPUBHBIUHBIM IJiS OIPOT-
PaMMUCTOB, KOTOPHE MCIOJNbL30BAJM OPYTME S3bKM, B UYACTHOCTMH,
poprpan u PL/ 1. B asmke «C» BCe apryMeHTH QYyHKLUMI HepemanTCs
KO BHAUEHMIO». 3TO O3HAUAET, UTO BH3BAHHAA QYHKUMS MOJIydaeT
3HAUEHUS CBOMX APTYMEHTOB C MMOMOIBI BPEMEHHBIX ME€PEMEHHBIX

| baxTnuecknu uepes crex/, a He UX ampeca. ITO NPUBOIOUT K He-
KOTOPBIM OCOBEHHOCTSAM, OTJIMUYHEM OT TEeX, C KOTOPHIMM MBI CTaJIKU-
BaMChb B A3bBKax Tumna ¢oprpaHa u PL/ 1, wucnospsymommx «BESOB 10
CCHUIKE «, TIe BBI3BAHHAA Npolenypa paboTaeT C agpecoM apry-
MEHTa, a He C er0 BHAUEHUEM.

TJlaBHOE OTJIMUME COCTOUT B TOM, uTO B «C» BL3BaHHAA QYyHK-

UMS HE MOXET M3MEHUTH MNEePEMEHHYK M3 BH3BIBALIEN QYHKUMUM; OHA
MOXET MEHSATH TOJBKO CBOK COOCTBEHHYI BPEMEHHYK KOIMD.

BHI3OB MO 3HAYEHMD, OIHAKO, HE IOMexXa, a BeCbMa LeHHOE
kauecTBO. OHO OOEUYHO NPMBOIUT K OOJiee KOMIIAKTHEM [IPOTpPaMMaM,
ComepXalyM MEHbIIE HE OTHOCANMXCS K IeJly NEePEMEHHHX, MTOTOMY
UTO C apryMeHTaMyM MOXHO OOpamaTbCd KakK C yOOOHO MHULMAJIN3U-
POBAHHBIMYM JIOKAJILHEIMY [IE€PEMHHEIMM BHBBAHHOM NPOLEIYPH. BOT

Hanpumep, BapuaHT dyukumy POWNER ucnospsywomerr 3170 obcroarens- crso POAER( X,

/* RAISE X N TH POAER; N > 0



VERSI ON 2 */

I NT X, N;

{

I NT P;

FOR(P=1; N>0; --N
P=P* X

RETURN (P);

}

AprymenT N ucnonbsyeTca kak BpeMeHHas MNepeMeHHas; U3 He-

IO BHUMTAETCH e€IMHMIA OO TeX IIOp, [IOKa OH He CTaHeT HYyJIEM.
llepeMmennas | 3pmeck GoJsiblie He HyXHa. UYTOOB HuM npoucxomuio ¢ N
BuyTpr PONER 570 HUKak He BJAMSAET HA apTyMEHT, C KOTOPHEIM Mep-
BOHAUAJIbHO ofpaTmiuchk k dyuxuumu PONER

[Ipy HEOOXOOMMOCTM BCE X€& MOXHO IHODMTbCH, YTOOH QyHKLMS
VM3MEeHUJIa [NePEeMEeHHY M3 BEI3BEBAaUEM NPOTpPaMMEL. 3Ta OIporpaMMa
OOJXHA ODEeCHeuUuTh yCTAHOBJICHME ampeca HepeMeHHOM |/ TexHuuec-
KM, dYepes yKasaTeJb Ha INepeMeHHyK/ , a B BHS3HBAEMOM QyHKLUMUM
HaIOo ONMCAaTb COOTBETCTBYKUMM apl'yMEeHT Kak yKa3aTeJlb M CCH-
JaTbca K QakTMUECKOM [IepeMeHHOM KOCBEHHO dYepes Hero. Mu pac-
CMOTPUM 3TO NOAPOBHO B TJiaBe 5.

Korma B kxadecTBe apl'yMeHTa BECTylaeT MMS MacCHBa, TO
baxTUUeCcKMM 3HAUYEHMEM, lepermaBaeMbelM QYyHKLMUM, SBJSEeTCS agpec
Hauajla MaccuBa. [/ B3Hech HET HMKAKOTO KONMPOBAHUA BJIEMEHTOB
Maccubal/ . C moMombo MHOSKCALMM M amgpeca Hadajla QyHKIUA MOXET
HAWUTU UM M3MEHMUTH JIIoOOM B2JIEeMeHT MaccCuBa. ITO - TeMma cJenynoie-
To paszznea.

1. 9. MaccwuBm CHMBOJIOB

[lo- BUOMMOMY CaMBIM OOmyM TUNOM MaccuBa B «C» gBigercsa

MaCCHUB CUMBOJIOB. UTOOH HPOMJIJIOCTPUPOBATH MCIIOJIL30BaHME Mac-
CMBOB CMMBOJIOB M OOpabaTHBalIMX MX QYHKLUMY, IaBalTe HAIMIIEM
oporpamMMmy, KOTOopas umMTaeT Habop CTPOK UM IedaTaeT CaMyl IJIMH-
Hy®© M3 Hux. OCHOBHAas CXeMma NPpOoTpaMMEl JOCTATOYHO IIpoCTal

WH LE (mmeercsa eme cTpoka)

| F (»T7a crpoka mymHHEE CaMOM IJIMHHOM U3

Npe ABIY X )

3alIoOMHUTE 2TY CTPOKY U €& IJIMHY

HaleyaTaTb CaMyl IJIMHHYK CTPOKY

[Io sTOM CxeMe fACHO, UYTO NporpaMMa €CTEeCTBEHHBM 00pasoM
pacrnamaeTcs Ha HECKOJIbBKO uacTel. OIHa 4YacTb UMTAEeT HOBYIO
CTPOKY, IpyTas MIPOBepseT ee, TpPeTbs 3alOMMHAET, a OCTaJibHEE
YaCTV HPOTPAMMHE YyIIPABJISIT DTUM IPOLIECCOM.

[IOCKOJIBKY BCE Tak IIPeKpacHO OeJuTCcd, OBUJIO OBl XOPOWOo U
HaNMCcaTh NPpOoTpaMMy COOTBETCByOIMM oOpasoM. JaBalTe cHaudaJla
vanumeM ormesbHyl dyHxumo GETLINE, xoropas 6ymer m3BieKaTh
CIenynlyl CTPOKY M3 ¢anja BBOHAa, 2TO - 06000MeHMe QYHKLUUU
GETCHAR. MBI moneTaeMcs COEJAaTh 3Ty QYHKLUMIO 10 BOSMOXHOCTU
fojiee TuOKOM, UYTOOB OHA ObBLIA [IOJIE3HOM M B OPYITUX CUTyaLUIX.
Kax mmuumyMm GETLI NE mosxua mepemaBaThb CcuMTHAM O BO3SMOXHOM IIO-
ABJICHUM KOHLa ¢ania, ©OoJjiee OOmWMM [IOJIE3HBM BapPMaHT MOI' OB Ie-
penaBaTh OJIMHY CTPOKM MJIM HYJIbB, €CJIM BCTPETUTCS KOHel damia.
HYJIb He MOXeT OBITh IJIMHOM CTPOKM, TaK KakK KaxIas CTpoka CO-
OEepPXUT IO KpalHey Mepe OIMH CMMBOJ; Iaxe CTpoka, coIepxalas
TOJILKO CHMMBOJI HOBOM CTPOKM, MMeeT muHy 1.

Korma MBI HaxXoOMM CTPOKY, KOTOpas OJMHHEES CaMOM IJIMHHOM



U3 NpelHOyluxX, TO €€ HaIo IIe- TO 3alOMHMTL. J2TO HABOOUT Ha
MBICTIE O mpyron oyuxumy, COPY , koTopas OyIeT KONMPOBATL HO-
By CTPOKY B MECTO XPaHEHMA.
HakoHell, HaM HyXHa OCHOBHAad4 NporpaMMa IOJid yIpaBJIeHUS
dyuxumamm GETLI NE u COPY . Bor pesyibTatT
#DEFI NE MAXLI NE 1000 /* MAXI MUM | NPUT
LI NE SI ZE */
MAIN() /* FIND LONGEST LINE */
{
I NT LEN; /* CURRENT LI NE LENGTH */
I NT MAX; /* MAXI MUM LENGTH SEEN SO FAR */
CHAR LI NE[ MAXLI NE] ; /* CURRENT | NPUT LI NE */
CHAR SAVE[ MAXLI NE] ; /* LONGEST LI NE, SAVED */

MAX = 0;

WHI LE ((LEN = GETLI NE(LI NE, MAXLINE)) > 0)
| F (LEN > MAX) {

MAX = LEN;

COPY( LI NE, SAVE);

}
IFE (MAX > 0) /* THERE WAS A LINE */
PRI NTF( «%6», SAVE);

}
GETLINE(S,LIM /* GET LINE I NTO S, RETURN LENGTH */
CHAR S[];
INT LI M

{
NT C |I;
OR(1=0; I <LIM 1 && (C=CGETCHAR())!=EOF && CI ="\ N ; ++l)
1 =G

(C=="\N) { S[I] =G ++I;

}

e N

[l
F

S[I] ='\0';
RETURN( I ) ;

COPY(S1, S2) /* COPY S1 TO S2;
ASSUVE S2 Bl G ENOUGH */
CHAR S1[], S2[];

{
I NT |;
I =0,
WHI LE ((S2[1] = S1[I] !'="\0")
++ ;
}

dyuxuma MAI N u GETLI NE obmawnTca kak uepes napy apryMeH-

TOB, Tak M uepes Bo3Bpamaemoe 3Haueunue. apryMeHTel GETLI NE onmcanwr B cTpokax
CHAR S[];

I NT LI M

KOTOPBIE YKA3HEBAT, UYTO INEPBHIM apTyMEHT SABJIAETCS MACCHMBOM, a
BTOPOM - LI&JIBIM.

InrHa MaccuBa S He yKas3aHa, TaK KaKk OHa OonNpemejieHa B

MAI N . oyuxuma GETLI NE ncnonesyer onepatop RETURN mna mepe-
Iauy 3HAYEHMS Has3al B BHSBHBANIYKD NPOTPaAMMy TOUHO TakK Xe, Kak
sT0 menana oyHkumsa PONER. Omumu dpyHKUMM BO3BpamaioT HEKOTOPOE
HYyXHOe 3HaueHune, npyrmue, nomobrHo COPY, ucnomb3sywTCcsa MU3-3a UX
OEeMCTBUA UM HE BO3BPAllAlnT HUKAKOTO SHAUSHUA.

UYToOH IOMETUTEL KOHEL CTPOokM crMBoJioB, OyHxumsa GETLI NE
IOMellaeT B KOHell co3masaeMoro el Maccuea cuMmsog \ 0 [/ Hynesou
CUMMBOJI, 3HAadeHMe KOTOPOTrO paBHO HyJw/ . 3TO coIJlalleHue uc-
OJIb3yeTCHa TaKXe KOMOMUIATOPoM Cc a3mka «C». xorma B «C» -
nporpaMMe BCTPEeUaeTCsa CTPOUYHAS KOHCTAHTa TUra

«HELLO\ N»



TO KOMIMJIATOP CO3IaeT MaCCMB CUMMBOJIOB, COIepXaliMy CUMBOJIBL
3TOM CTPOKM, M 3akaHumeaeT ero cumsoyiom \0, ¢ TeM 4uTOGE dyH-
xuny, nomobuHele PRI NTF, Moran saduxkcrpoBaTh KOHEL, MACCUBA!

P H! E ! L ! L ! O !\N '\0!

Cneumdpuxaumsa dpopmara ¥ yxasmeaer, uro PRI NTF oxmmaer crpo-
Ky, I[IPEenCTaBJIEHHYI B TakKoM QopMe. [IpoaHaNIM3UPOBABR QYHKLMIO
COPY, B oBHapyXmMTe, UTO M OHA ONMPAETCHa Ha TOT (akT, UTOo ee
BXOIOHOM apryMEHT oOkaHumeaeTcsa cuMeojoMm \0, 1 xomnmpyeT sTOT
CUMMBOJI B BHIXOIHOM apryMeHT S2. [ Bce 3T0 nomgpasyMeBaeT, UTO
cumeos: \ 0 He gBIgeTCH YaCTLI HOPMaJbHOTO Tekcral .

Mexny NOpOYMM, CTOUT OTMETUTH, UYTO HOaXe B TAaKOM MAaJIeHbKOM
nporpaMme, KakK 3Ta, BO3HMKAET HECKOJIbKO HENPMATHEX OpraHmu3a-
UMOHHHX NOpo6jsieM. Hampumep, utTo mosokHa nmesats MAI N, ecom ona
BCTPETUT CTPOKY, I[IPEBHIIAKIYH €€ MAaKCUMAJbHO BO3MOXHBEI pas-
Mep? dyuxuma GETLI NE nmocrynaer pasymHo: npu 3anojHEHUMU MacC-
CYMBa OHa MNpeKpamaeT IajibHelllee M3BJIEUeHME CHMMBOJIOB, mHOaxe ec-
JIM HE BCTpedYaeT CHMMBOJIA HOBOM CTPOKM. I[IPOBEPUB IMOJYUESHHY
oJuHy n nocaenHuti cuMmpoti, oyHxuma MAI N MoxeT ycranoeBuTh, He
OBlJIa JIM 2Ta CTPOKAa CJMIIKOM OJMHHOM, M INOCTYNMTH 3aTeM, Kak
OHA COUTEeT HYXHBIM. PamM KPAaTKOCTM MH ONYyCTUJIM 3Ty OpoBJeMy.
Nonb3zoearensb ¢oyuxumy GETLI NE Hmkax He MoxeT 3apaHee y3-
HATh, HACKOJBKO IJIMHHOM OKaXeTCd BBOIMMASA CTPOKAa. [I0o3TOMy B
GETLI NE BxyoueH KOHTPOJIb MNEPENOJIHEHUSA. B TO X& BPEMS MOJIb30-
BaTess oyHxkumum COPY yxe sumaer [ unm MoxeT y3HaTh/, KakoB pas-
MEep CTPOK, TaK UTO MH NPEANOUJM He BKJKUYATbL B 3TY OYHKLMD
OOMOJIHUTEJIbHBIM KOHTPOJIb.

Ynpaxuenne 1-14

[lepemenaliiTe BeOyllyld 4aCThb NPOTPAMMHE IIOMCKa CaMOM IJIMHHOM
CTPOKM TaKMM o@pagoM, yTOOR OHAa IIPAaBMIJIBHO IIedaTajsla OJIVIHEBI
CKOJIb YyT'OIOHO IJIMHHEIX BBOIMMEIX CTPOK M BO3MOXHO [YoRp iz
TEeKCT.

YnpaxHeHne 1-15

HanumyrTe nporpamMumy neudaTu Bcex cTpok nimuuee 80 cumBo-
JIOB.
Ynpaxuenne 1-16

HanummTe nporpamMMy, KOTopas OyOeT yHajlaTb U3 KaxXIou

CTPOKM CTOAIME B KOHLE HpO@eJ’[bI )z Ta@yJ'[HLLMM, a TakKxXe CTPpOKWN,
LEeJIMKOM COCTOdlMe U3 IPOOeJIoB.

Ynpaxuenne 1-17

Hammmure oynxumio REVERSE(S), xoropas pacnonoraer cuwm-
BOJILHYK CTPOKY S B ofpaTHOM nopsanke. C €€ MOMOIBI HAMNUIMTE
oporpaMMy, KOToOpas ofpaTUT KaxIyln CTPOKy mu3 dania BBOIA.

1. 10. O6macTe meNCTEMS. BHEUIHME
[IepeMeHHEIe

Nepemennsie B MAIN(LI NE, SAVE u 7. 1.) SBIG0TCS BHYTPEHHU-

MM UM JIOKAJIbHEIMU 110 oTHomeHuo k QyHxumum MAIN, nmoromy uro
oun ommcans BHyTpr MAI N 1 Hukakasa mpyras QyHKLUMSA HE MMEeT K
HUM NPAMOTO HOCTyIda. JTO K& BEPHO M OTHOCHTEJIbHO IIepPeMEHHHX
B Ipyrux OYHKLUMAX, HamnpuMmep, nepemenHHas | B dymxuum GETLI NE
uukak He cBaszana c | B COPY. Kaxpmas JjiokajibHasa NepeMeHHas Cy-
meCTByeT TOJIbKO TOIOa, KOI'Ja NPOM30uIJIo obpalleHrMe K COOTBETC-
TByoIer QYHKUUM, M MCUE3aeT, KAaK TOJbKO 3aKOHUMTCSH BHIIOJIHE-



HMe 3ToM QyHKUMM. I[Io 2TOM NPUUMHE TaKMEe [IepPeMeHHHe, CJlenys
TEPMUHOJIOTUM IOPYITUX S3BEIKOB, OOBUHO HAaB3HBAKT aBTOMaTUUECKUMA.
Mer BOpenb OyIeM MCIOJIB30BATH TEPMMH aBTOMATUUECKMUE IPU CCBLI-
K& Ha 3Tu IOMHaAMUUYECKME JIOKaJibHele nepemedHee. [ B ryase 4 o6-
CyXIOaeTcsa KJIaCC CTAaTMUECKOM [IaMATM, KOoI'Za JIOKAJIbHbBE IIepeMeH-
HEIE BCE X& OKaslbBalkTCHa B COCTOSHUM COXPAHUTH CBOM 3HAUEHUS
MeXOy obpameHMaMM K QyHKLmaM/ .

[IOCKOJIbKY aBTOMaTUMUECKME IIepeMeHHbBle IMOSBJIAINTCSH UM MUCcUe3a-

0T BMeCTe C ofbpaulleHreM K QYyHKLIMM, OHM HEe COXPAaHST CBOUX
3HAUEHUM B NPOMEXYyTKEe OT OIHOI'O BHI3OBAa OO AOPYI'OI'O, B CUIY
Yyero MM IPM KaxXIOM BXOIEe HYXHO SBHO IIPMCBaMBATH 3HAUEHMUS.
Ecam 3TOT0O He CcHejlaTh, TO OHM OyHOYyT COHepXaTb MyCOp.

B xauecTBe aJIbTEPHATHUBE K aBTOMATUUECKUM [Ie€PEMEHHBM MOX-

HO OIPEeneJINThb IIepEeMeHHEe, KOTOphe OynyT BHEMHMMM OJIS BCeX
byHuxumy, T.e. I'JTOOAJILHEIMM [I€PEMEHHEMM, K KOTOPHM MOXeT ofpa-
TUTBHCHA IO MMeHUr Jiobas GyHKLIMS, KOTopad IoxXeJjlaeT B3TO CHeJlaThb
(sToT Mexanmzm BecbMma cxomeH ¢ «COMMON» B doprpaHe u
«EXTERNAL» B PL/1). Tak xak BHeUWHME NepPEMeHHHE NOCTYIIHH BCHO-
Oy, ¥X MOXHO MCIIOJIb30BAaTh BMECTO CIMCKa aprl'yMeHTOB IJid Iepe-
Oauy IaHHBIX Mexny OGyHkumsaumm. Kpome TOTO, MNOCKOJIBKY BHEUIIHUE
[IepeMeHHEEe CYWLEeCTBYIT IOCTOSHHO, a He MNOABJIAKNTCH UM MCUe3alT
BMEeCTe C BHIBHIBAEMBHMM OYHKUMAMM, OHUM COXPAaHSKT CBOM BHAUEHUS
¥ TIOCJIe TOTO, Kak QYHKUMM, IPUCBOMBIIME MM DTM BHAUEHUS, 3a-
BepmaT CcbBOo paboTy.

BHemHada HepeMeHHas OOJIXHa OBITh OlIpenejleHa BHe BceX QyHK-
UMy, IOpM DTOM €M BbIesiseTcsa QakTudeckoe MecTo B namaTru. Ta-
Kas IepeMeHHas OOJDXKHAa OBIThH TaKXe OIMCaHa B KaxXOou OyHKINMY,
KOTOpasa cobupaeTcd e€e MCIOJb30BaThb, 3TO MOXHO CHeJjlaTb JMOO
asueiM onmcaHueM EXTERN, nm6o HeaBHEM O KOHTEKCTy. YTOOH
cmesyaTh OOCyXIeHMe OoJjiee KOHKPETHEM, IaBalTe NepenmiueM NpoT-
paMmy MomMckKa camoM mimHHOM crTpoky, cmenas LI NE, SAVE u MAX
BHENHVMM IIE€PEMEHHEIMM. ITO NOoTpedyeT M3MeHEHMS OIMCAHUM U Tejl
BCcex Tpex QYyHKUMM, a TakKxe oOpalleHUM K HMM.

#DEFI NE MAXLI NE 1000 /* MAX. I NPUT LI NE SI ZE*/

CHAR LI NE[ MAXLINE]; /* INPUT LINE */
CHAR  SAVE[ MAXLI NE] ; /* LONGEST LI NE SAVED HERE*/
I NT  MAX;/*LENGTH OF LONGEST LI NE SEEN SO FAR*/
MAI N() /*FI ND LONGEST LI NE; SPECI ALI ZED VERSI ON*/
{
| NT LEN
EXTERN | NT MAX;
EXTERN CHAR  SAVE|];
MAX = O;
WHI LE ( (LEN = GETLINE()) > 0)
IF ( LEN > MAX ) {
MAX = LEN;
CoPY() ;

}
IF ( MAX > 0 ) /* THERE WAS A LINE */
PRI NTF( «%S», SAVE );

}

GETLI NE() [/ * SPECI ALI ZED VERSI ON */
{
INT C |;
EXTERN CHAR LI NE[];
FOR (I = 0; I < MAXLINE-1
8&& (C=GETCHAR()) !=EOF && Cl='\N; ++l)
LINE[1] = C,
++ ;
}
LINE[I] = "'\O
RETURN( | )



}
COPY() /* SPECI ALI ZED VERSI ON */
{

I NT |;

EXTERN CHAR LI NE[], SAVE[];

I = 0,

VWHI LE ((SAVE[I] = LINE[I]) !'="\0")
++ ;

}

BuemHue nepemenHele nna oyHxumii MAIN, CGETLI NE u COPY on-
pemesieHs B MEePBHX CTPOUKAX MNPUBEIEHHOTO BHIIE IpUMEpPad, KOTO-
PEIMM YKA3LHBAESTCH MX THUI M BHBBBAETCH OTBEIEHME OJIS HUX I1aMs-
TY. CUHTAKCUUECKM BHEIHME ONMCAHMS TOUHO TaKMUe Xe, KaK OINu-
CaHusda, KOTOPHIE MBI MCIIOJIB30BAJIM pPaHee, HO TakK KaK OHM Pacro-
JIOXEHH BHE (QYHKLMUN, COOTBETCTBYWIME NEePEMEHHHE ABJISITCH
BHemHUMM. UTOOB QYyHKUMUS MOIJIA MCIOJb30BATH BHEIHOKO NepeMe-
HYIO, €MV HaIo coobumTh ee mMmsa. OmomH cnoco® cruejlaTb B3TO -
BKJIIOUUTE B QyHkumio onmcaHmue EXTERN, sTo onmcanme ornmuaercsd
OT MpemsOylMrX TOJBKO mobaBjeHueMm kiwpuyeBoro cyosa EXTERN

B onpemenieHHux cuTyaurax onmucanue EXTERN moxer OmTh omy-
MEeHO. €eCJIM BHellHee OIpemeJIeHMe MePEeMEeHHOM HAaXOIOUTCS B TOM Xe
UCXOOHOM (aljie, paHblle €€ MCIOJIb30BaHUSA B HEKOTOPOM KOHKpPET-
HOM QYHKLUMM, TO He obds3aresnbHo BkipuaTh onmucanue EXTERN misa
3TOM mepeMeHHOM B camy ¢yHkuubo. Onmcanusa EXTERN B doyuxumax
MAI' N, GETLINE u COPY gBisawnTcsa, TakuMmM o0pasoM, M3JIMIIHUMUA.
dakTUueCcKM, OOBUHAS MNPAKTMKA BaKJIOUAETCd B IOMENEHUM Oonpere-
JIEHMM BCeX BHEIHMX [EePEMEHHEIX B Haudajle MCXOOHOTO Qania u
nocJjenymomeM onyckaHum scex onmcaHuir EXTERN

Eciu nporpaMMa HaxOIMTCS B HECKOJIBKMX MCXONOHBIX daniax, u
HEKOTOpas MepeMeHHas ompenesieHa, ckaxeMm B dainne 1, a mcnossb-
3yerca B Qaiyie 2, TO UTOOH CBA3aTh 3TV IOBA BXOXICHMSA Iepe-
MEHHOM, HeoB®xoIMMO B Oaljye 2 mcrnosbs3osaTh onmcaHue EXTERN
3TOT BOMNPOC NOIPOOHO ofcyxmaeTcsa B TJyase 4.

Bl IOJIXHO OBITH BaMEeTWJIM, UTO Mbl B DTOM pas3mejie NPW CCHII-

KE& Ha BHEIHME [IePEeMEeHHHE OUEeHb AKKYPATHO MCIOJb3YyeM CJIOBA
onMcaHmue u onpenejeHue. «OnpenejyieHMe» OTHOCUTCS K TOMY MeC-
Ty, TIe INepeMeHHasa (QaKTHMUEeCKM ZaBOIOMUTCHS M €M BHIOSJISeTCsH Ia-
MATH; «ONMCAHME» OTHOCUTCHS K TEeM MeCTaM, TI'Ie YKas3HBaeTCd
npupona MNEepeMeHHOM, HO HMKAaKOM INaMATM HEe OTBOOUTCH.

Mexnoy OpoumMM, CYHECTBYeT TeHIeHIMI OOBLABJIATL BCE, UTO HU
nonameTcs, BHEUNHUMU I€PEMEeHHBIMM, TOCKOJIbBKY KaxXeTcd, UTO BTO
yhopomaeT CBS3M, - CIOMUCKM aprUyMEHTOB CTAHOBATCH KOpOoUe U Ie-
PEMeHHBe BCeTla MNPUCYTCTBYKOT, KOTIa OB BaM OHM HM NOHAHoOwu-
Juch. HO BHemHME [NepeMeHHBEe NPUCYTCTBYIT M TOTOa, KOTIa BH B
HUX He HyXIaeTechb. TakKoM CTUJIb NPOTPaMMUPOBAHUSA YpEeBaT OIac-
HOCTBI, TakK KakK OH INPMBOIMT K IPOrpaMMaM, CBS3M NAHHBIX BHYT-
PY KOTOPHIX HE BIIOJIHE OUEBUIHEL. [I€pEeMEeHHHE IPM 3TOM MOTYT M3-
MEHATHCI HEOXMIAHHLIM M Haxe HeyMBIJIEHHBEIM OoBpasoM, a nporpam-
MBI CTAHOBUTCS TPYOHO MOIMOMUMPOBATHL, KOTIa BO3HMKAET TaKasd
HeOoOXOOMMOCTE. BTOpas BepCHMa NPOTPaMME IIOMCKA CAMOM IJIMHHOM
CTPOKM YCTYIaeT MepBOM OTUACTM [0 DTUM NPUUMHAM, a OTYacTu
IOTOMY, UYTO OHA JIMIIMIIa YHUBEPCAJILHOCTU OBE BeCbMa I[10JIE€3HEE
byHxkuMM, BBeOS B HUX MMEHA [NEePEeMEeHHEX, C KOTOPHMM OHU OyOyT
MaHUIYJINPOBATH.

Ynpaxuenue 1-18

lposepka B onepatope FOR ¢pynxumm GETLI NE moBonbHO Heyk-

Joxa. llepenuumre OporpaMMy Takum oOpas3oM, UYTOOH CIeJlaTbh 3TY
npoBepkKy 06oJjiee SICHOM, HO COXPAaHMTEe IPM DTOM TO X& Ccamoe I10-

BeIeHMe B KOHILe (Qanja M Npu NepenojiHeHumu Oydepa. SfABasgeTrcsa Ju
3TO MOBEIEHME CAMBIM Pa3yMHEM?



1.11. PesnmomMe

Ha IOJaHHOM 5S5Talle MEI O@CyHMﬂM TO, YTO MOXHO OBl HAa3BAThb
TPaOIMUIVIOHHBIM AOPOOM A3BIKA «C». VMmes OTY T'OPCTb CTPOMTEJIbHEIX
6HOKOB, MOXHO IIMCaThb IIOJIE3HBIE IIPOTI'PaMMEI BE€CbMa 3HAUYMTEJIBHOI'O
pasMepa, U ObIO OB BEPOATHO HEIJIOXOM MIeel, ecJu OB BB 3a-
OepXaJMChb 3IeCb Ha KakKoe- TO BpeMs UM NOCTYyNMIM TakuM OoDpa3oM:
crenymnmMe HMXe yINpPpaXHeHUs NpeljlaralnT BaM pal Ipor'paMM Hec-
KOJIBKO OOJIBIIEM CJIOXHOCTM, dYEeM Te, KOTOpPhe OBLIM NPUBEINEHE! B
3TOM IJlaBe.

flocyie TOTO Kak BH OBJlajeeTe 5TOM uvacTbio «C», npucrynanTe

K UTEeHMI CJIeylllMMX HEeCKOJIBKMX IJIaB. YCMHMH, KOTOPEBIE BEHL 1PN
STOM 3aTpaTuTe, IOJIHOCTBI OKYIIATCHA, IOTOMY WUTO B 39TUX IJlaBaX
0BCyXmanTcsa MMEHHO Te CTOpoHE «C», Dme Moub U BHpPa3UTEJb-
HOCTb A3bBIKAa Ha4YMHaAeT CTAaHOBUTLHCHA OquMﬂHOﬁ.

Ynpaxuenue 1-19

Hanummre nporpammy DETAB, xoropasa 3aMenseT Tabyngaumu BO
BBOJIlE Ha HYXHOE UMCJIO NpoOeJjioB Tak, 4YTOOB INIPOMEXYTOK IOCTU-
rajl cljenymouey TabyJISaUMOHHOM OCTAaHOBKMU. [IpedloJioxuTe QUKCUPO-
BaHHBEY HabOOp TabyJISLUMOHHEIX OCTAHOBOK, HAIPUMEP, UYepe3 KaxXIObe
N mosmumii.

Ynpaxuenne 1-20

Hanummre nporpammy ENTAB, xoropasa 3aMeHseT CTpoku npode-

JIOB MUHVMAJIbHBEIM YMUCJIOM TalyJdaumuii U NpoBesioB, HOCTUTAad [IpK
3TOM TeX X& CaMHX MNPOMEXYTKOB. JVICHOJb3yMTe Te Xe TabyJaluMoH-
HEIe OCTaHOBKM, kKak u B DETAB.

Ynpaxuenue 1-21

Hanummre nmporpaMmy nOjid «CcrmubaHma» OJIMHHEBIX BBOOVMMEBEIX CTPOK
[IocJie MOCJIeIHEeTr O OTJMUYHOTO OT mpobeja CUMBOJIE, CTOSWEero IO
cronbua N BeBoma, rme N - nmapamerp. yGemmrechb, UTO Bama NpPOT-
raMMa IOejiaeT 4Y4TO- TO pal3yMHOe C OUE€Hb IJIMHHBEIMM CTPOKAaMM UM B
ciydae, KoOI'Ia Nepel yKasz3aHHBIM CTOJIOLOM HeT HUM Tabynauul, HU
npobeJios.

Ynpaxuenue 1-22

HanummrTe nporpamumy ynajenus mu3 «C»- nporpaMMel BCEeX KOM-
MeHTapMueb. He 3abubpaliTe akKypaTHO ofOpaumaTbCsa C «3aKaBHUYEHHEB-
MIM» CTPOKaMM M CHMMBOJIbBHBEIMM KOHCTAaHTAaMM.

Ynpaxuenue 1-23

HanumyrTe nporpamMmy npoBepku «C»- mporpaMMel Ha DJIeMEHTap-

HbBIe CHMHTaKCHueCKHue OMMGKM, TakKMe KaK HeCOOTBeTCTBME KPYIJIBX,
KBaIpPaTHHEX M QUI'YPHEHIX CKOOOk. He 3abyIbTe O KaBBHUKAX, Kak
OIOVHOUHEX, TaK M OBOMHHX, ¥ O KOMMeHTapuax. (3Ta nmporpamama
BeChbMa CJIOXHA, €CJiM BB OyJeTe OMCaThb €e IOJS CcaMoI'o ofwWero
cryyas) .

. 2. Twunel, omnepaumyu ¥ BHPAXEHUS

[lepeMeHHBEE M KOHCTAHTH SABJSAKTCA OCHOBHBIMM OOBEKTaMMU, C

KOTOPBIMM OIEepUpyeT nporpaMMa. ONMCaHUa NePeuuCcIIgnT IepeMeH-
HBlE, KOTOpBE OYyOyT MCIOJBb30BAaThLCSH, YKASHBAT MX TUIN U, BO3-
MOXHO, MX HadaJibHBle 3HadueHusa. Onepaumm ONpelesigaiT, YTO C HU-
MM OyOoeT CIOeJIaHO. BEpPAaXeHMSd OOBeIMHAT IIepEeMeHHBE M KOHCTaH-



Thl OJIA IIOJIY4YEeHMA HOBBIX 3HAUYeHUM. Bce 2TO - TeMHl HaCTOHLLI,e]Z
T'JIaBHI.

2.1. MMeHa nepeMeHHEIX

XoTsa MH 3TOTO Cpasy NpPsSMO He CKasajM, CYyWeCTBYT HEeKOTO-

pHE OTPAHUUEHMS HA MMEHA [EePEMEHHEIX M CUMBOJIMUECKUX KOHC-
TaHT. JIMeHa COCTaBJAnTCS M3 OYyKB M UMIP; NEPBHEIM CUMBOJ LOJI-
XeH OBITE OYkBOM. [IOOUEpPKMBaAHME «_» TOXe cumMTaeTcsa OyKBOM,
3TO MOJIE3HO Ui yOoOOUMTAaeMOCTM IJIMHHEIX MMEH I[IePEeMEeHHEBIX.
[IPONMCHEIE U CTPOUHEIE OYKBB PA3JIMYATCH; TPAIAUMUMOHHAS MPAaKTU-
Ka B «C» - MCHOJIb30BATH CTPOUHHE OYKBH IJIS VMMEH [NEePEeMEHHHIX,
a MPOMNUCHEIE - IJIS CUMBOJIMUECKUX KOHCTAHT.

VrpaionT pOJIb TOJIBKO IIE€PBHE BOCEMb CHMMBOJIOB BHYTPEHHETO

MMEHU, XOTS MCNOJIb30BATH MOXHO M Bojibue. JJid BHEIWHMX MMEH,
TaKMX KakK MMeHa OQYHKUUM M BHENHUX MNEePEMEHHHBX, 3TO UMCJIO MO-
XEeT OKAa3aTbCHa MEHbIIE BOCBMM, TaK KAK BHENHMVE MMEHA MCIHOJb3Y-
OTCS PAalJIMUHEMMY acceMmbjiepamMu 1 3arpysumkamu. JleTajnmM NpuiBo-
OSTCS B NPWJIOXEHMM a. KpomMe TOTO, Takue KJIOUEeBHEe CJIOBA Kak
IF, ELSE, INT, FLOAT u 7. 1., 3ape3epBUPOBAHE. BH HE MOXETEe
UCTIONB30BATE UX B KAUECTBE MMeH nepeMmedHbix. (OHM numyTcsd
CTPOUYHBEIMU OyKBaMNU) .

KoHeuHO, pas3yMHO BHIOMPATH MMEHA [EPEMEHHEIX TaKuM obpa-

30M, YTOOH OHM O3HAUAJM HEUYTO, OTHOCHmeeCs K HABHAUEHUD I[Ie-
PEMEHHEIX, ¥ UTOOB OBJIO MEHEEe BEPOATHO CIyTaThb MX NPU HANUCa-
HUN.

2.2. Twunsl m pasMeps OaHHEBIX

Aspke «C» mMMeeTcd TOJBKO HECKOJLKO OCHOBHEIX THUIIOB IIaH-

HEIX.

CHAR omvu 6GaiT, B KOTOPOM MOXET HAXOOUTLCH OIMH CUMBOJI U3
BHYTPEHHEero Habopa CHMMBOJIOB.

I NT llesoe, OOBUHO COOTBETCTBYKIEE €CTECTBEHHOMY pPas3Mepy Le-
JILIX B MCIIOJIL3YEeMOM MallMHE.

FLOAT C nmapamoume’ TOUKOM ONMHAPHOM TOUHOCTH.

DOUBLE C nnapammelrr TOUYKOM OBOMHOM TOUHOCTM.

KpoMe TOro mMMeeTcs PAl KBaAJIUPMKATOPOB, KOTOPHE MOXHO MC-
none3oBars ¢ TtunoM | NT: SHORT (xoporxoe), LONG (mmmuuHoe) wu
UNSI GNED ( 6es 3znaka). Kpamubuxaropu SHORT 1 LONG yxaszsmeawoT
Ha Pas3JIMUHEE pPas3MepH LeJux. 4Yucia 0e3 3Haka NOOUMHSAKNTCHS 3a-
KOHaM apudmeTrku no MomyJswo 2 B crenenHr N, rme N - uucmno 6u-
ToB B | NT;, umcna 6e3 3HaAKOB BCeTIa MNOJIOKUTEJLHEL ONMCAHMUSA C
KBaAIMOUKATOPaAMM UMEKT B

SHORT | NT X;

LONG | NT Y;

UNSI GNED | NT Z;

Cioro INT B Takmx cuTyaumax MOXET OHTbL ONYIEHO, UYTO

ODOBIUHO U HOeJjlaeTCH.

KommuecTBO OUTOB, OTBOOMMEIX IO 3TU OOBEKTH BaABUCUT OT
VMEDNIEeNCa MallMHL,, B TabJiMle HUXE NPMBENEHH HEeKOTOPHE xXapakK-
TepHBE 3HAUEHUA.

Tabmuua 1




DEC PDP- 11 HONEYWEL L | BM 370 | NTERDATA !

6000 8/ 32 !
I
ASCI | ASCI | EBCDI C ASCI | !

[
CHAR 8-BI TS 9-BI TS 8-BI TS 8-BITS !
| NT 16 36 32 32 !
SHORT 16 36 16 16 !
LONG 32 36 32 32 !
FLOAT 32 36 32 32 !
DOUBLE 64 72 64 64 !

lener coctouT B TOoM, uTo6m SHORT 1 LONG masanmu BO3MOX-

HOCTBb B 3aBUMCHMOCTM OT HpaKTquCKMX HYXI MCIIOJIB30BATDb paB-
suudbne maubel LesieX; Tun | NT orpakaer Hambosiee «ecTeCTBEHHBI»
pa3Mep KOHKPETHOM MalWMHEL Kak BE BUOMTE, KaXOHM KOMIUJISTOP
ceobonHo murepnperupyer SHORT 1 LONG B coorBeTcTBUM CO CBOU-
MM aHHapaTHbIMM Cpe,HCTBaMM. Bce, Ha UTO BEI MOXeTe TBep,HO I10-
nararscsa, 5To TO, uTo SHORT He mnmuuee, uem LONG

2. 3. KoncTaHTH

Koucrauter Tuna | NT u FLOAT wmm yxe paccmorpesun. OTMeTuMm
elne TOJbKO, UTO Kak oOmuHad

123. 456e-7,

TAaK U KHAydHaa» Banuch

0.12e3

nna FLOAT aBrisercs 3axKoOHHOIM.

Kaxmasa KOHCTAHTAa C IIJIaBaklel TOUKOM CUMTaeTCsdS MMeklel

tun DOUBLE, Tax uto oboszHauenme «BE» cayxur xax gna FLOAT,
rTaxk u ansa DOUBLE

IJIMHHEIE KOHCTAHTH 3anmMchBapnTca B Bume 123L. O6wmunas ue-

Jlag KOHCTaHTa, KoTopasa cimmkoM nimHHa mna tuna | NT, paccmar-
puBaetrca kak LONG

CymecTByeT cucTeMa OOO3HAUEeHUM IJi BOCBbMEPMUHEIX U LeCT-
HaOlaTepUUHEX KOHCTaHT. numupyonmtt O( Hysb) B KOHCTaHTe TuUMAa
| NT yxaswBaeT Ha BOCBMEPMUHYK KOHCTAHTY, a CTOdllMe BIEpenu
0X cooTBeTCTBYWOT MECTHANIATEPUUHOM KOHCTAaHTe. HampuMmep, Ine-
carrnunoe umcio 31 moxuo zanmcars kak 037 B BOCBMepUUHOV GQOpP-
Me n kak OX1F B wmecrHamiarepuuHom. lleCcTHANLATEPUUHBIE U BOCH-
MEPUWUHLEIE KOHCTAHTH MOTYT TaKXe BaKaHuMBaThbca OykBoi L, uro
nejilaeT nx orHocammMuca k Tuny LONG

2.3.1. CuMBOJBHASI KOHCTAHTAa

CMMBOJIbLHASA KOHCTAHTa - 3TO OOVH CUMBOJI, SBaAKJIOUCHHEDN B

OOMHAPHHE KAaBEYKM, KakK, HanpuMmep, ' X . BHaUeHMeM CHMMBOJILHOM
KOHCTAHTH fABJIASCTCH UMCJCHHOE SBHAUEHMEe 3TOTO0 CHMMBOJIA BO BHYT-
PEeHHEM MallMHHOM Habope CUMBOJIOB. HamnpuMmep, B Habope CUMBOJIOB
ASCl | cumBombHENT Hynb, mam ' 0', mmeer 3HauenHue 48, a B xozme
EBCDI C - 240, u o6a 3Tu 3HAUEHUS COBEPUIEHHO OTJIMUHEL OT UMCJa



0. Hanmcaume '0' BMECTO UMCIIEHHOTO 3HaUYeHMS, Takoro kak 48
un 240, mejaeT mporpamMumy He 3aBUCAmEM OT KOHKPETHOTO UMC-
JIEHHOTO NpenCcTaBJIEHMS 3TOTO CMMBOJIA B HAHHOM MaummHe. CuM-
BOJILHEIE KOHCTAHTH TOYHO TaK X€ yYaCTBYOT B UYMCJICHHEX OIepa-
UMAX, KaK ¥ Jobbe OpyTMe uKMcia, XOTa Haubojiee J4acTO OHM MC-
NOJIb3YKNTCHA B CPABHEHUM C OPYTMMM CHMMBOJIaMM. llpaBmia npeobpa-
30BaHMA OYOyT M3JIOKEHH [NO3OHEEC.

HekoTopee HerpadrMueCKUe CUMBOJEL MOTYT OHTEL NPEOCTaBJICHEH

KaK CUMBOJILHEIE KOHCTAHTE C IIOMOIBLK YCJIOBHEX IOCJEIOBATEb-
HocTel, kak, Hanpumep, \N (Homasa crpoka), \T (rTabymnauwms), \0
(aynesot cumsos), \\ (obparHas xocas uepra), \' (omuHapHas
KaBbUKA) ¥ T. 7. XOTS OHM BBIIVISOAT KaK JBa CMMBOJIA, Ha CaMOM
mejie ABJIAKTCH OOHUM. KpoMe TOTO, MOXHO CIEeHEepUPOBATH MIPOU3-
BOJIBHYI IIOCJIENOBATEJIbHOCTE IBOMUHBIX 3HAKOB pPas3MepoM B Oamr,
€CJM HalMCaTh

"\ DDD

rome DDD - oT omHOM mO Tpex BOCBMEPMUHEIX LUIP, KakK B
#DEFI NE FORMFEED '\014' /* FORM FEED */

CuMmBoJibHasa koHctanra ' \0', m3obpaxammas CMMBOJI CO 3Hade-
uuem 0, yacTo BanmMceHBaeTcd BMECTO LeJjio KOoHcTaHTH O , uTo6m
NOOUEPKHYTE CUMBOJIbBHY NPUPOLNY HEKOTOPOTO BEPaXCHMA.

2.3. 2. KOHCTaHTHOE BHpaXeHue

KoHCTaHTHOe BHpaxeHME - D3TO BHPAXEHME, COCTOoAllee U3 Om-

HMX KOHCTAHT. Takue BHpaxeHUs obpabaTeBalTCS BO BpeMs KOMIIM-
JIAUMM, a He IPpM NPOTOHE NPOIPaMME, M COOTBETCTBEHHO MOTYT
OBEITE MCIIOJIB30BAHHE B JIOOOM MeCTe, I'Ie MOXHO MCIOJB30BATb KOH-
CTaHTy, Kak, HalpuMep B

#DEFI NE MAXLI NE 1000

CHAR LI NE[ MAXLI NE+1] ;

VJinm

SECONDS = 60 * 60 * HOURS,;

2.3.3. CrpouHass KOHCTAaHTAa

CTpoUHasa KOHCTAHTa - BTO [NOCJeNOBATEJIbHOCTL, COCTOAWAS

U3 HyJIsa uiau 6oJjiee CUMMBOJIOB, SBaKJIIOUEHHHX B IBOMHEE KAaBBUKMU,
KakK, HalpuMep,

«l AM A STRI NG» [* a - crpoka */

I

«» /* NULL STRI NG / | wynb- crpoka */

KaBeUKM He 4BJILKTCH YaCTb CTPOKM, a CJyXaT TOJbKO OJg

€ee OI'paHMUeHHusd. Te Xe CaMble yCJIOBHHE II0CJIeOOBaTEJIbHOCTHM, KO-
TOPBlE MCIIOJIb30BAJIMChH B CMMBOJIBHEIX KOHCTAHTAX, IPMMEHSKTCH U
B CTPOKAaxX; CMMBOJI OBOMHOM KAaBHUKM M30OpaxaeTcsa Kak \ ».

C TexXHMUEeCKOM TOUKM 3PEeHHuS CTPpOoKa INpelcTaBJjigeT CcoDoM

MacCCMB, DJIEMEHTAaMM KOTOPOIT'O ABJIAKTCHA OTIAEeJIbHBEIE CUMMBOJIEL. UYTO-
OBl IIporpaMMaM OBJIO yOODHO ONpelesiaTb KOHELl, CTPOKM, KOMIMJISA-
TOP aBTOMaATMUECKM IIOMellaeT B KOHel KaXIOM CTPOKM HYJIb- CMMBOJI
\0. Taxoe mnpencrapjieHMe O3HAdaeT, YTO HE HAKJANHBACTCH KOHK-
PETHOTO OTPaHMUEHMUS Ha TO, Kakyln IJIMHY MOXET MMeTb CTpOKa, U



UTOOH ONPEelNesSIUThL 3Ty IJIMHY, NPOTPAaMME JOJIKHE IIPOCMATPUBATH
CTPOKY IMOJIHOCTBLI. IIpM 3TOM IS QUBUUECKOTO XPAHEHUS CTPOKU
TpebyeTCcsa Ha OOHY SA4YeMKy [HaMAaTK OoJiblle, dYeM UYMCJIO 3aKJIoUeH-
HHIX B KABHUYKM CHMMBOJIOB. Cienybomas oyHxumua STRLEN(S) swumcmsa-
eT IJIMHY CMMBOJILHOM CTPOKM S He cumTas koHeuneni cumsoj \ 0.
STRLEN( S) /* RETURN LENGTH OF S */

CHAR 9[];

{

I NT I;

I = 0,

VWH LE (S[1] !'="\0")

++ ;

RETURN( 1) ;

}

Byane BHVIMATEJIBLHELI 1 HEe HyTai[Te CMMBOJIBHYK KOHCTAaHTY CO
CTPOKOM, comepxamer onmH cuMpoJsi: ' X' - 3TO HE TO Xe camoe,
uTo «X». IlepBoe - 3TO OTHEJIbHHIM CUMBOJI, MCIOJb30BAHHHIM C
LEeJIb0 MOJIYUEHUS YUCJIEHHOTO 3HAUEHUS, COOTBETCTBYWOINETO OYyKBE
X B MallMHHOM HaboOpe CMMBOJIOB. BTOpOe - CMMBOJIbHAS CTPOKA,
cocrosaAmas n3 omuoro cmuMeojya (©6yxsa x) u \O0.

2.4. Onmcanust

Bce nepeMeHHBIE IOJIKHHE OBITH ONMCAHB IO MX MCIOJbL30BAaHUA,
XOTS HEKOTOPHE ONMCAHUS OejalTCcsa HedBHO, IO KOHTeKcTy. Onwu-
CaHye COCTOMT M3 cHneumpmxkaTopa TuUla U CIEeOy Iero 3a HUM
CIMCKa MNepeMeHHBX, MMEIMX DTOT TWUI, Kak, HalIpuMmep,

I NT LOVER, UPPER, STEP;

CHAR C, LI NE[ 1000];

[lepeMeHHEIE MOXHO PacIlIpenejiaTh [I0 ONMCAaHMAM JIOOBIM oOpa-

30M; I[PMBEIEHHBE BHIIE CHOMCKM MOXHO C TeM Xe ycrnexoM szanmucars B Bume | NT
LOVER,

I NT UPPER;

| NT STEP

CHAR C;

CHAR LI NE[ 1000] ;

Takasa ¢opmMa zBaHMMaeT OoJblle MecTa, HO OHa ynobHa IJjsg Oo-
BaBJIeHUS KOMMEHTAapusa K KaXIOMy ONMCAHMIO UM IJIS IOCJIeNY X
MOIMPUKALIMIL.

[lepeMeHHBEIM MOTYT OBITH MNPUCBOEHH HAauaJIbHBEIE BHAUEHMUS BHYT-

PV ¥X ONMCaHUg, XOTS 3IeCb VMMEeTCSI HEeKOTOPHE OTPaHUUEHUS.
Ecnay 3a MMeHeM IIepeMeHHOM CJenylnT 3Hak paBeHCTBa M KOHCTAaH-
Ta, TO 3Ta KOHCTAHTA CIYXMT B KadeCTBEe MHMUMAIM3AaTopa, Kak, Hanpumep, B CHAR
BACKSLASH = "\\';

INT | = O;

FLOAT EPS = 1. OE-5;

Ecnu paccMaTpMBaeMas IepeMeHHas SBJISeTCsS BHEUHEW WJu
CTaTUUYECKOM, TO MHMUMAIM3ALUS NPOBOOMTCS TOJLKO OIMH pas,
COTJIACHO KOHIENUMM IO Hauajla BHIIOJIHEHMS NPOTPaMMbL. VHUIIMAJIU-
3UPYEMBEIM SBHO aBTOMATUUYECKVM [EepPEeMEeHHBM HaudaJlbHbEE BHaueHMUS
NPYCBAMBATCS NPU KaxIoM obpameHuu K OYHKIWMK, B KOTOPOW OHM
ONMCAaHH. ABTOMATUUECKME [EepEeMeHHHEe, He MHULIUAIU3UPYEMHE SB-
HO, MMEKNT HeOlpeleJieHHbHEe 3HadeHus, (T.e. Mycop). BHewHue u
cTaTuyeckKue IepeMeHHHE MO0 YMOJUAaHUIO MHULUMATUIUPYITCS HYJIeM,
HO, TEeM He MeHee, UX SBHasd MHULMAIMUBALUS GBJISEeTCId NPU3HAKOM
XOpomero CTUIIS.

MBI NPOHOJIXMM OOCYXIEeHVEe BOINPOCOB MHMLMAJNIMI3ALMUM, KOTIa

OyIeM ONMCHBATE HOBHE TMIIE MaHHBIX.



2.5. ApubMeTHMueckme omnepauum

BUHAPHEIMM apMOMEeTUUYECKMMM ONepaumaMu gejadaprcd +, -, *, [

U omnepaumsa mesieHmda no monysin % MMeercs yHapHas omepauus -,
HO He CylecTByeT yHapHOM onepauum +.

MIpy meJjieHuM LeJibiXx OpobHas Y4acTh OTOpacHBAaEeTCHd. BopaxeHue

X %Y

maeT ocTaTok oT mejieHua X Ha Y U, CJIeOOBaTeJIbHO, PaBHO HYJIO,
Korga X menurcsa Ha Y TouHo. HanpuMmep, I'on SBJISEeTCHS BUCOKOC-
HEIM, ecJM OH jmenurcsa Ha 4, Ho He pmesmrca Ha 100, wuckmouas
70, uTo menaumecs Ha 400 ronmel Toxe SBISIOTCHS BMCOKOCHBIMM. IloO-
3TOMY

| F(YEAR %4 == 0 &% YEAR % 100 !'= 0 \!\! YEAR % 400 == 0)
0l BMCOKOCHBIM

ELSE

TOI HEeBUCOKOCHHM

Onepauuwn % "Henbv3a mcnombz3osars ¢ Tunamr FLOAT wunu

DOUBLE.
Onepauum + U - MMEOT OOMHAKOBOE CTAPUMHCTBO, KOTOPOE
MIague OOMHAKOBOTO YPOBHSA CTapuMHCTBa omnepaumi *, /| n % xo-

TOPEIE B CBOK0 Ouepenhb MJafule YHAPHOTO MMHYCAa. ApudMeTnuecKue
omnepauuM TPYyNOUPYITCS cjeBa Hanpaso. (CBeneHMs O CTAPWMHCTBE
M aCCOLMaTMBHOCTM BCEX OoIepaumuy coOpaHel B Tabjaule B KOHILE
2TOM TJIaBH) . [lOPANOK BEIIOJHEHVS ACCOLUMATMBHEIX UM KOMMYTAaTWB-
HEIX OIepaumyt Tuna + u - He OUKCUPYEeTCs; KOMIMISTOP MOXeT Ile-
PErpPYNNIMPOBHEBATE Haxe BaKJIOUEHHHE B KPYIUIEE CKOOKM BHpaxe-
HYS, CBASAHHBIE TAaKMMM onepauuamu. Takum obpasom, at(B+C) wmo-
xeT OuTb BouucieHo kak (A+B)+C. 3ro penko NprMBOOMT K KaKO-
My- IMOO PAaCXOXIEHMI, HO €CJIM HeOOXOoOMMO ODeCHeurThb CTPOI'O
ONIpPEeneJyIeHHE MOPSNOK, TO HYXHO MCIOJIB30BATL SBHEE [IPOMEXY-
TOUHHE [EepPEeMEeHHHE.

IelicTBMS, NPEINpPUHMMAEMEE [IPU [EPErNOoJIHEHVM M aHTUIepe-
noyuenvu (T.e. IIpuM NONYyYEHMM CJIIMIIKOM MAaJIEHBKOTO MO afCOJHoT-
HOM BeJIMUMHE uYMCJia), BaBUCAT OT MCIOJb3yEeMOM MAall/HEHL

2. 6. Onepaumm OTHOWEHUSI M JIOTMYECKUE
onepaumm

OHepaLLMHMM OTHOIIEHMA ABJIAKTCHA
=> > =< <

BCe OHM MMEKT OIOMHAKOBOE CTapUMHCTBO. HenocpenCTBeHHO 3a HU-
MM IIO YPOBHIO CTAPUIMHCTRBA CJEenylT OoIllepalulM paBeHCTBaA M Hepa-
BEHCTBaA.

KOTOPHE TOXE VMMEKT ONVMHAKOBOE CTAPUMHCTBO. OlNepalyuyu OTHOIE-
HYS Mianme apudMeTudeckmux olnepanmit, TakK UTO BHIPAXESHUS THUIla
| <LI M1 nonmmanTcs xax | <(LI M 1), xax u npexnomaraercs.
Jloruueckue ceasku && m \!\! Gosee uHTepecHn. Brpaxenusd,
ceasannue omnepauvamn & & m \!\!, eroumcnaoTca crmesa "anpaso,



IpMYeM MX PaCCMOTpeHMe IpeKpallaeTcsa cpa3y Xe KaK TOJIbKO CcTa-
HOBUTCsS SCHO, OymeT Jnu pe3yJibTaT MCTUHOM MM JIOXKbIO. ydeT

3TUX CBOMCTB OUEHb CYUEeCTBEeHEeH OJig HalMCaHMsa NpaBMiibHO pabo-
TapLMX NporpaMM. PaccMoOTpuM, HalpMMep, OlIlepaTop LMKJa B CUM-

TeBanmer crpoky oyHkumu GETLI NE, xoTopyn MBI Hanmucanu B IJjiaBe
1

FOR(I=0; I <LIM1 &% (C=CGETCHAR()) !'="\N && C!= ECF, ++I)
S[1]=C

ScHO, UYTO Mepen CUMUTHBAHMEM HOBOTO CUMBOJIA HEOOXOIMMO
NPOBEPUTH, MMEETCH JIM elle MECTO B MAaCCUBE S, Tak 4uTO yCJOBME
| <LI M1 pomxHO NMpOBEpPATHCS MEPBHM. VM €ClM 3TO YyCJIOBME HE BH-
MNOJIHAETCH, MBl HE IOJIXHHE CUMTHBATL CJEIYIIMIA CUMBOJI.

Tak ke HeymaudHuM Opuio Ol cpaBHenume 'C ¢ EOF mo ob6pame-

uua k oyuxumy GETCHAR | npexme uem NpoBepsaTb CUMBOJ, €TI0
HYXHO CUMTATh.

CrapumHcTBo omnepauyvu && Bome, uvem y \!\!, 1 o06e oum

MJIamue ornepanmi OTHOWEHMS M PaBEeHCTBA. [I03TOMYy TakKMe BHpaxe-
HYS, Kak

I<LIM 1 && (C = GETCHAR()) != '\N && C!= ECF

He HYyXIanTCAa B OOIIOJIHMTEJIbHBIX prI‘J’[bIX ckobkax. Ho Tak kak
OHepaL[,MH !: CTapLLIe OHepaL[,MM HpMCBaMBaHMH, TO IOJId IOOCTUXEeHWMHA
HpaBMJ'[bHOI‘O pegyanaTa B Bpra)KeHMM

(C = GETCHAR()) !='\N

KOOKM HEOOXOIVIMHL.

YHapHasa onepauna orTpuuaHusa ! IIpeobpasyeT HEHYJEBOMU UM
ucTuHHE onepaHn B 0, a HyneBol miu JIOXHEM omnepann B 1.
OBLHUHOE UCIOJIb30BaHMe omnepaumm ! 3BakjonyaeTcs B 3alucu

IF( ! 1 NWORD )

BmecTO
IF( INVWORD == 0 )
TpynHo ckaszaTh, kakasa dopma syume. KoHcrpyxumm Tuna ! | NVWORD

UyraoTcsa HOBOJIBLHO ymobHo («ecymu He B ciose»). Ho B Gojee
CJIOXHEIX CJIydaAdX OHM MOT'YT OKa3aTbCA TPYHOHBIMM IIJiAd IIOHMMAaHMA.
Ynpaxuenue 2-1

Hanummre oIrepaTop LMKIla, SKBMBAJIEHTHEMN IIpMBEOEHHOMY BEHIIE
oneparopy FOR, He ucnonbszsys onepauumu &&.

2. [/. INpeo6pas3oBaHMe THUIIOB

Eciy B BHPaAXEHMAX BCTPEUYAKNTCH OMNEepPaHIL PAa3JIMUHBIX THUIIOB,

TO OHM MNPeodbpas’yrnTcsa K ofbueMy TUIY B COOTBETCTBUM C HeOOJb-
myM HabOpOM MpaBuil. B ofmeM, aBTOMATHMUYECKU NPOM3BOOATCH
TOJILKO MPeobpas30BaHmus, MMEKIMe CMBCJ, TaKMe Kak, HalpuMmep,
npeobpasoBaHMe LEeJIOTO B IJaBapilee B BhHpaxeHMaAx Tuna F+l. Bo-
PaxeHusa xe, JIMIEeHHBE CMHCJA, TakKMe KaK MCHIOJb30BaHMue Iepe-
Menno¥ tuna FLOAT B kauecTBe mMHOekca, 3alpeleHH.

Bo- nepBux, Tunsl CHAR u | NT mMoryT cBOGOOHO CMEUMBATHCH B
apubMeTUUeCKMX BHIpAXeHMAX. kaxmasa nepemenHas tuna CHAR asTo-
MaTuuecku npeobpasyercsa B | NT. 210 ofecneumBaeT 3HAUUTENBLHY
IMOKOCTL IIPU NPOBENEHUM ONPEeIeJIEHHHX NPeofpas0oBaHM CUMBO-
JjoB. IllprmMepom MoxeT ciayxuTb OyHxuusa ATO, koropas crTaBuT B
COOTBETCTBME CTPOKe LMPP €e UMCIJIEHHHM 5KBMBAaJIEHT.

ATA (S) /* CONVERT S TO | NTEGER */

CHAR S[];

{

INT I, N

N = 0,

FOR (I =0; S[I]>="0 && F[1]<="9"; ++l)



N=10* N+ S[I] - '0;
RETURN(N) ;
}

KAK Yxe obcyxmanock B ryase 1, BopaxeHune

S[] -0
UMEEeT UMCJIEHHOE 3HaueHue Haxopmameroca B S[ 1] cumsona, noromy
uTo 3Hauenue cumsosioB 0', '1l' u T.x o06pasynT BO3paCTAKIYD

NOCJIEIOBATEJILHOCTE PACIOJNIOKSHHEX HOIAPAIL LIEJEX TOJIOXNTEJIEbHEX
uMCce.

Ipyroi npumep npeobpasosauusa CHAR B | NT maer dyHkuus

LOVER, npeobpasyomas OaHHYK0 NPONMUCHYK OYKBY B CTPOUHYK. ECHU
BLICTYHalIMUM B KadeCTBe apIlyMEeHTa CUMMBOJI He HABJIASTCH NPOMNMC-
o 6ykeoit, To LOWER BO3BpamaeT ero HeM3MEHHBM. I[IPUMBOOMMAS
HMXE NporpaMMma CHpaBeJiMBa TOJIBKO IJisg Hatopa cuMmsosioB ASC |
LOVERO /* CONVERT C TO LONER CASE; ASCI| ONLY */

I NT C,

{

IF( C>"A & C<="'2Z2 )

RETURN( C+ '@ - "A);

ELSE /[*@ 3anucano smecto 'A' crpounoro*/

RETURNG,

}

STa GyHKUMSA NOpaBuiibHO paboraetr npu kome ASCl I, moromy uto
UMCJIEHHBIE 3HAUEHMS, COOTBETCTBYWOIME B 3TOM KOIE MPONMUCHHM U
CTPOUHBEIM OyKBaM, OTJMYAKNTCH Ha MOCTOAHHYK BEJIMUMHY, a KaxXIbi
andaBUT ABJISETCH CIJIOMHBM - MEXIy a ¥ Z HeT HMUEro, KpoMe
OykB. DTO MocCJienHee 3aMeuaHue g Habopa cumeojos EBCDI C
cucrem | BM 360/ 370 oxaszmBaeTca HeClNpaBeIJIMBEM, B CUJIy 4eTO
3Ta nporpaMMma Ha TaKMx CUCTeMax paboTaeT HENpPaBUJIBHO - OHA
npeobpasyeT He TOJbKO OYKBEHL

llpu npeoBpas30BaHVM CUMBOJILHBEIX [NEPEMEHHHX B LEJIHe BOSHU-

KaeT OIMH TOHKMUM MOMEHT. JleJlo B TOM, UTO CaM SA3bK He yKa3b-
BaeT, mnoJikuel Jiu nepemeHusM Tuna CHAR cooTBeTcTBOBATH UMCIIEH-
HBEIE 3HAUYEHMA CO 3HAKOM mim 0e3 3Haka. MoxeT Jjm npm npeobdpa-
sosaHuu CHAR B | NT nosmyumrebca oTpuuaresnbHoe uesnoe? K coxage-
HMIO, OTBET Ha BTOT BOMNPOC MEHASTCHA OT MAallMHB K MallMHe, OTpa-
Xad PACXOXKICHUA B MX APXUTEKType. Ha HEeKOTOPHX MalMHAaXx
(PDP-11, nanpumep) nepemenHas tuna CHAR, kpaliuui jeBbln OUT
KOTOpPOM comepxuT 1, mpeobpas3yeTcsa B OTPUILIATEJILHOE LEJioe
(«3HakoBOe pacumpeHue»). Ha Ipyrux MamMHax Takoe npeobpaso-
BaHME CONPOBOXIAETCH IODAaBJIEHMEM HyJiel C JIEBOTO Kpas, B pe-
3yJIbTATE YeTO BCETIa MNOJIyYaeTCs MNOJIOXUTEJIbHOE UYUCJIO.

OnpenesieHre sas3epika «C» TapaHTuUpyeT, UYTO JIOOOM CUMBOJ U3
CTaHIOapTHOI'O Ha60pa CVMMBOJIOB MallMMHBEI HMKOI'IIa He »nacT oTpulia-
TEJIBHOTO 4YMCJa, TaK YUTO 3TM CHMMBOJEL MOXHO CBOOOIHO MCIIOJIb30-
BaTb B BHPAXEHMAX KakK IIOJIOXMTEJIbHEIE BEJIMYMHEL Ho IIPOM3BOJIb-
HEBIS KOM@MHaLU/H/I OBOMYHEIX 3HAKOB, XpaHAIMECHA KaK CHMMBOJIbHEIE
IIepeMeHHEIE Ha HEKOTOPEIX MallMMHaX, MOT'YT OaThb OTPpMIIATEJIbHEIE
SHAUYEHMA, a Ha IOPpYyI'UX IIOJIOXMTEJIbHEIE.

Hambosiee TUNMUHBEM IIprMepoOoM BOBHMKHOBEHNMA TakKom CUTyaumm

ABJIAETCHA cydall, Korma 3HadeHue 1 ucnomnep3syercs B kauectse EOF.

nporpammy CHAR C;
C = GETCHAR();
IF ( C== ECF)

Ha MammrHe, KOTOpas He OCYIeCTBJISeT 3HAKOBOI'O pPacClMpeHNd,
nepeMeHHas ' ¢' Bcerza NOJIOKMTEJIbHA, [IOCKOJIBKY OHAa OIMcaHa
xkak CHAR, a rax xax EOF orpuuaresnbHOo, TO yCJlIOBME HMKOTIA HE
BHIIOJIHAETCA. UYTOOH M36exaThb TakKoM CUTyaluu, MeH BCerma npe-

nycMmoTpuresnbHo ucnosbszosanyr | NT smecto CHAR mnsa mob6oir nepe-

PaccMmoTpumM



MeHHOM, noJgyudampmeln sHaueHre ot GETCHAR

OcHoBHas xe npuumbHa mucnosbz3osaHusa | NT sumecTto CHAR He
CBA3aHa C KaKuM- MO0 BONPOCOM O BO3MOXHOM 3HAKOBOM pacliupe-
v, npocto byHxuma GETCHAR momxHa mepemaBaTh BCE BO3MOXHEE
cuMBOJIEL (UTOOL €€ MOXHO OBIJIO MCIOJIb30BATH IJIA NPOMU3BOJIBHOTO
BBOJA) U, KpoMme TOoro, oTaudawnmeecsa 3HaueHue EOF. Crnepmoma-
TenpHo 3HauveHue EOF He moxer 6mrhb npexncraeieHo xak CHAR, a
nosxHO xXpaHuTbcsa xak | NT.

OIpyTo¥ nojie3HOoM QOpMOM aBTOMATMUECKOTO NpeobpasoBaHMUS

TUMNOB HABJIAETCH TO, UYTO BHPAXEHUS OTHOmEHMs, nomodHuwe |>J, u
JOTUMUYECKME BEIPAXCHMHA, CBAs3aHHEe onepaumavMu & & m \!\!, no om-

penesieHun mMMelT 3HaueHue 1, ecam oHM ucTHHHE, u 0, ecnm OHM JIOXHEHL

obpasom, npuceauBaHme |SDIA@T =C>="'0" & C<="'9";
nojaraer | SDIGA T paeuem 1, ecnam ¢ - umobpa, u paedemMm 0 B mpo-
TuBHOM ciyuae. (B nposepounoln uwactu oneparopos | F, WH LE
FOR u 7. 1n. «VICTMHHO» NPOCTO O3HAUAEeT KHE HYJb»).

HesapHEEe apudMeTmuyeckme npeobpasoBaHua paboTanT B OCHOB-
HOM, KaK M oxXmmaeTrcda. B ofmmux uepTax, eciam onepaumda Tumna +
unu *, KoTopas CBA3HBAaET nBa onepadna (OuHapHas omnepaums),
VIMEET OIepaHOb Pas3HHEX TUIOB, TO IIepell BHIIOJIHEeHMEM OollepaluM
KHUBWLMM» TUII IpeodpasyeTcs K «BHCULEMYy» U INOJIydaeTCsa pe3yJib-
TaT «BECIIET'O» TUIA. DBoJiee TOYUHO, K KaXIOV apudMeTUdeCKOM
onepaumuM INPMMEHSAEeTCs CJenyolas NOCJIeIOBAaTeJIbHOCTh NPaBUII
npeobpa30BaHKA.

- Tuner CHAR n SHORT npeo6pasyiorcs B | NT, a FLOAT B
DOUBLE

- BareMm, ecau ommH m3 onepaHmos umeer Tmn DOUBLE, To

npyroi npeobpaszyercsa B DOUBLE, u pesymnbrar umeer Tun DOUBLE
- B IIPOTMBHOM CJiydae, €CJIM OIOVIH M3 OII€paHIOB MMeeT TIUIII

LONG, To mpyroi mpeobpasyercsa B LONG u pesynbTar mMeeT TUIl
LONG

- B IIPOTMBHOM CJIydae, €CJIM OIOVIH M3 OII€paHIOB MMeeT TIUIII

UNSI GNED, To mpyron mpeotpasyercsa B UNSI GNED u pesynbratT
mmeeT Tun UNSI GNED

- B NpPOTMBHOM Cllydyae oOnepaHmsl HoJikHuH OuTb Tuna | NT, u
pesyabTar mMmeer Tun | NT.

NomuepkueM, uTo BCe nepeMeHHiele Tuna FLOAT B BrpaxeHusax mnpe-
obpasyworca B DOUBLE;, B «C» BCa myapawnmasa apudMeTrKa BEHITOJIHSM-
eTcsa C IOBOMHOM TOYUHOCTBLI.

[IpecBbpasz0BaHMsa BOSHUKAWLT M IIPM NPUCBAMBAHUAX; 3HAUYEHUE
NpaBoM YacTu nNpeodpasyeTcd K TUIIY JIEBOM, KOTOPEM U SABJISETCHA
TUNOM pes3yJibTaTa. CHMMBOJIBHHE MEPEeMEeHHHE Npeofpas3ylnTcs B Le-
Jiple JIMOO CO BHAKOBBIM pacumMpeHumeM , Jubo 6e3 HeIro, KakK OIMCAaHO
Boe. OOpaTuoe npeobpazosanue | NT B CHAR Benmer ceGa xopomo -
JIMIHYE OMTH BEICOKOI'O IOPAOKA NPOCTO OTOpachHBawnTCcA. TakuMm oOO0- pas3oM

CHAR C;

I = C

C=1;

3HaueHue ' Cc' He M3MEeHAeTCA. DTO BEPHO HE3aBUCKUMO OT TOTO,
BOBJIEKAETCH JIM 3HAKOBOE PACHMPEHME WUJIM HET

Ecom x tuna FLOAT, a | Tuna | NI, To xax

x = 1;

Tak u

| = x;

OpuBOIAT k npeobpaszsoBauuaM, npu sToM FLOAT npeobpaszyercs B

| NT or6pacemBaumem npobuoinr vactu. Tun DOUBLE npeoGpasyerca Bo
FLOAT oxpyrusienuem. [NMHHHE LeJjiEle Npeobpasyionrcd B Oojiee KO-
poTkue uesse u B nepemenHue Tuna CHAR nocpencrBoM oTBpaceBa-
HMSA JIMIIHUX OMTOB BEICOKOTIO Inop4dangka.

Tak KakK apryMeHT OyHKLUUM [ABJISETCS BEPAXEeHMEM, TO IIpu IIe-
penade QyHKUMAM apT'yMEHTOB TaKXe NPOMCXOOUT NpeobpasoBaHue

Tunos. B uvactHOcTH, CHAR 1 SHORT cranossarcsa | NT, a FLOAT

TakuMm



craumoBurca DOUBLE. lmenHO mosToMy MBI ONMCHEBANM aPTyMEHTEH
dyrnxumt xaxk | NT u DOUBLE maxe Torma, xorma ofpamaimMChb K HUM
c nepemennmmy tuna CHAR u FLOAT.

HaxkoHel, B JIOOOM BBHPAXEHUM MOXET OETbH OCYWECTBJIEHO
(«npuHyX%geHO») ABHOE Npeofpa30BaHME TUMA C MOMOUBK KOHCTPYK-
unu, uHaszmeaemon nepesos (CAST). B 3ToM KOHCTPYKLUMM, UMEOMEN
BMI

(muMs TMna) BEPaxeHUe

BrolpaxeHue npeobpasyercsa K yKA3aHHOMY TUIY IO IPaBUIIaM
npeobpas3oBaHMa, W3JIOXEHHLHM BbIIe. PAaKTMUECKM TOUHBIA CMBICI
omepauuyu nepeBola MOXHO ONMCATh CJEeNyllM OOpa3OM. BHpPaXeHue
Kak OB NPUCBAMBAETCH HEKOTOPOM MEePEeMEeHHOM yKas3aHHOT'O TuIla,
KOTOpas 3aTeM MCIOJb3YeTCaS BMECTO BCEM KOHCTPyKUuM. Hanpwu-
Mep, OubnmoreuHas npouenypa SQRT oxmunaer apryMeHTa THIa
DOUBLE u BhomacT GeCCMBICJIEHHEIM OTBET, €CJIM K Hel [0 Hebpex-
HOCTHU oOpaTaTrcsa C dueM- HuMOyIb MHEM. TakuM oOpasoM, eCcin N - wnenoe, TO
Beipaxenme SQRT(( DOUBLE) N)

no nepemnaum aprymenTa oyuxumu SQRT npeobpasyer N x Tuny
DOUBLE. (OrmeTwM, uToO omepauusa NepeBoi NpeobpasyeT 3HaueHUEe
N B Hammexammit Tumn, QakTHUUeckKoe comepxkaHue nepemeHHol N mpu
3TOM He u3MeHseTcd). Onepauusa NepeBolla MMpauuda NepeBoaa uMme-
eT TOT Xe ypPOBEeHb CTAPUWMHCTBA, UYTO M APYyIMe yHApHBE orepa-
UMM, KakK yKas3eBaeTCHd B TabaMle B KOHLE 3TOM IJIaBhL
YnpaxHenue 2- 2

CocraBbTe nporpamvmy njsa oyuxumu HTO (S), xoropas npeo6b-
pasyeT CTPOKY WEeCTHANUATEPUUHHX UMOP B SKBMBAJIEHTHOE el Lie-
Joe 3HaueHue. [IpM ®TOM OONYCTMMEMM UMOPaAMU SBISOTCS LUMOPE OT
1 0o 9 u 6yxser oT a mo F.

2. 8. Onepaumm yBeJMYEHUS U YMEHBLIIEHUS

B asmke «C» npenyCMOTpPEHH IOBE HEOOLUHBIE ONepalny I
YBeJIMUYEeHMS M yMEHbUIeHMS 3BHAUYEeHUM [IepeMeHHHX. Onepaluusa yBeJu-
ueHra ++ mobasnsger 1 k cBoeMy omnepaHmy, a onepaursa yMeHble-
Husa—BHUKTaeT 1. Ml 4acTO MCIOJbL30BaJM onepaumnn ++ nmis
yBeJIMUEeHMs IIepPeMeHHHX, KaK, HalpuMep, B

IF(C == "\N)

++ ;

HeoOBIUHEINM acIekKT 3akKJiouaeTcd B TOM, UTO ++ I—MOXHO
UCTIONB30BATE JIMBO KakK NpedukcHee omnepaunu (nepen nepeMeHHON’,
kak B ++N), smbo xax nocromxcuee (mnocise nepemeHHOi: N++) .
SddbexT B 0BOUX ciyduasax cocTomuT B yBenmueHuu N. Ho BrpaxeHue
++N yBenuuubaer nepemeHHynw N OO UCNOIb30BAHMA €€ 3HAUESHMS, B
To BpeMa kak N++ yBemmuusaer mepemenHHyio N nmocme Toro, kak ee
3HaAUeHMre OHJIO MCIOJIB30BAHO. OTO O3HaAuaeT, 4UTO B KOHTEKCTE,
TIe MCIOJIb3YeTCS 3HadueHMe [IepPeMeHHOV, a He TOJbKO 3ddexT
yBenmuenusa, ucnosbsosaHue ++N u N++ npuBomur x pasHeM pe-
synsTaraM. Ecam N = 5, To

x = N++;
YCTaHABJIUBAET X PAaBHBEIM D, a
x = ++N;

nojaraeT x paBHeM 6. B obBoux cayuaax N craHoBuTca paBHbBM 6.
Onepauun yBEJIMUEHUS M YMEHBIIEHMS MOXHO MPUMEHSATH TOJBKO K

nepeMeHHuN; Bepaxenusa tuna x=(|+J)++ gaBngiorTca He3aKOHHBEMU. B ciyudasx,
HYXeH TOJIbKO 30PekT yBeJIMUeHMs, a CaMO 3HAUeHMe He MCIOJIb3YyeTCcs, Kak,
Hanpuvep, B | F ( = "\N )

NL++;

roe



BEIOOP NPedMKCHOM MM NOCTPMUKCHOM OIepauum gBJISeTCS IeJIOM
BKyCa. HO BCTpedYawnTCsa CUTyaluy, I'Ie HYXHO MCIOJIb30BAaTb MMEH-
HO Ty MAM IPYyTyl ONepaumio. PacCMOTPHUM, HAaNpUMep, OQYHKIMI
SQUEEZE( S, C), xoTopas ymamgeT CuUMBOJ ' C' M3 CTPOKM S, KaxIbi1
pas, kKakK OH BCTpedaeTCH.

SQUEEZE( S, ©) /* DELETE ALL C FROM S */
CHAR S[];

J =0; S[I] '="'"\0"; I++)
I
[

Kaxmeli pas, Kak BCTedyaeTCcsa CMMBOJ, OTJMUYHEIM OoT '¢', OH KOoou-
pPyeTcda B TeKyllyl HO3MLUMD J, ¥ TOJbBKO IIOCJe 3TOT0 J yBeauuu-
BaeTca Ha 1, dYTOOE OHITE TOTOBEIM IJIA [NOCTYIJIEHMS CJeOyoleIro
CHMMBOJIA. OTO B TOUHOCTM SKBMBAJIEHTHO 3alMCU

IF ( S[I] '=C) {

S[J] = S[I];

J++;

}

IpyToi npuMmep NomoBHOM KOHCTpykumy maer dyHxumusa GETLI NE
KOTOPYH MH 3alpOrPaMMMPOBAaNM B IJjaBe 1, I'Ie MOXHO 3aMEHUTh
IF( C="\N ) {

S[I] =G

++ ;

}

DoJjlee KOMIIaKTHOM B3anMCbhi

IF( C=="\N )

S[1++] = G

B KauecTBe TPEeTBErO IpMMEpa PacCMOTPUM OYHKIIMIO

STRCAT(S, T), xoTopad NPUNKCHBAET CTPOKY T B KOHEI CTPOKM S,
0b6pasysa KOHKATEHAUMK CTPOK S m T. IIpy 3TOM NpenmnojiaraeTcs,
UTO B S HOCTATOYHO MECTa IJid XPAHEHMA I[OJIyUdEeHHOM KOMOWHAIIUMN.
STRCAT(S, T) [* CONCATENATE T TO END OF S */

CHAR S[], T[]; [/* S MJST BE BI G ENOUGH */

{

INT |, J;

I =J = 0;

VWH LE (S[I] !'="\0") / *FIND END OF S */

| ++;

WHI LE((S[ 1 ++] = T[J++]) !="'\0") /*COPY T*/

}

Tax xaxk u3s T B S kommpyeTcsa KaxOeli CUMMBOJ], TO IJiS MNOATOTOBKM
K CJenyoleMy NPOXOXIEHMIO LMKJa NOCTPMKCHasa omnepaumsa ++ nopu-
MeHgeTca K ofewuMm nepemenusmM | un J.

YnpaxHenmue 2- 3

Hanummre apyroi BapuaHT oyHxumuy SQUEEZE( S1, S2), xoropwmit
ynanger u3 crTpoku Sl kaxmsli CUMBOJI, COBNAAAKUMIA C KaKUM- JIMBO
CUMBOJIOM CTPOKU S2.

Ynpaxuenue 2-4

Hanummre nporpammy mnia oyHxumy ANY(S1, S2), xoropas Haxo-
IUT MECTO MepBOTO MNoABJieHus B cTpoke Sl xakoro- mmbo cuUMBOJIA
u3 crTpokn S2 u, ecyu cTpoka Sl He CONEPXUT CHMMBOJIOB CTPOKU
S2, BoszBpamaeT 3HaueHue - 1.



2. 9. IloBuToBHE JIOTMYECKME OIlepaluu

B 4as3bke ONpenyCMOTPEH pAn onepaumum njasg paboTel ¢ OMTaMuy,
2TU OMepaluM HEeJIb3d NPUMeHAThL Kk nepeMmenHsiM Tuna FLOAT nmum
DOUBLE.

& No6urosoe AND

\! Noburoroe Bripdapmee OR

A noduroroe uckipuanmee OR

<< CIBUI BJIEBO

>> CIOBUI BIIPaBO

\ A nonojyiHenyve (yHapHas onepauus)

«\ » MMMUTUPYET BEepTHMKAJLHYD U4epTy.

Noburoras onepaura AND uacTo mcnomb3yeTcsa OJjigd MAaCKUPOBAHUSA
HEKOTOPOTO MHOXECTBA OMUTOB; HANPUMEP, ONEpPaTOp

C=N&O0177

nepemnaer B 'c¢' cemb Muamumx 6uroe N, nosaraa ocTasibHEIE paB-
HEMU HyJi0. Onepauus ' 3' nodurosoro OR mcnosbsyeTca njsa BKJIO-
JyeHsa OMTOB.

C = X » MASK

YCTAHABJIUBAET Ha EIMHUIY Te OUTH B X , KOTOPHE PABHBE €OMHMIIE
B MASK.

CinenyeT OBITb BHMMATEJIBHBEIM M OTJIMYATH [IOOMTOBEHE OllepaluMu

& '3 or jmormueckmx ceazok && u \I\! | Koropwie nompaszywme-
BAT BHUMCJIEHME SBHAUEHMUS UCTUHHOCTM CJieBa Hanpaso. Hamnpumep,
ecim x=1, a Y=2, 710 3Hauenue x&Y pPaBHO HYJIKO , B TO BpeMH Kak
suauenue X&&Y pasHo emmuuie. / nouemy?/

Onepaumm cosmura << m >> OCYyWECTBJISANT COOTBETCTBEHHO

COBUT BJIEBO M BIPABO CBOETO JIEBOTO ONEPAaHIa HA YUCIO OUTOBHX
NO3ULMIM, SBamaBaeMbX NPAaBHM OnepaHmoM. TakwMm ofpasoMm , x<<2
COBMTAEeT X BJIEBO HAa IBE MNO3MLUMWM, SalOJIHAS OCBOOOXIAKIMECS
OMTH HYJIAMM, UTO B3KBUBAJIEHTHO yMHOXeHMI Ha 4. CIOBUI BHOPABO
BeJIMUMHEL Oe3 3HaKa 3aloJjIHAeT ocboboxmamimecsa OUMTEL Ha HEeKOTO-
pEIX MammHax, Takux kak PDP-11, szanonHswnTca comepxaHMeMm 3Ha-
KOBOTO O6uTa [ »apuomermueckuii casur»/, a Ha IOPyTuUx - HyJeM

| »mormueckuit couT»/ .

YHapHasa onepauua \N maer OONOJIHEHME K LEJIOMy; 3TO O3Ha-

YyaeT , UTO KaxIell OUT cO 3HaueumeMm 1 nosyuvaer 3HaueHue 0 u
HaobopoT. 3Ta onepaumsa OOHUYHO OKA3HBAETCSH I[IOJIE3HOM B BHpPAaxXe-
HUAX TUra

X & \"077

TOe NOoCJiefHME WECTh OUTOB X MACKUPYITCH HyJieM. I[lomuepKHeM,
uro BHpaxeHue X& N"077 He 3aBMCUT OT HJIMHEL CJIOBA U IIO3TOMY
npennouyTuresibHee, ueM, Hanpumep, X&0177700, rmne nmpennosara-
eTcd, 4uTO X 3aHuMmaeT 16 6uros. Takaa mepeHocmMas dopMma He
TpebyeT HUKAKMX OONOJIHUTEJLHHX 3aTparT, Hockoilbky \*077 aBna-
€TCsa KOHCTAHTHEIM BEPAXeHMEM U, CJIeIOBaTeJIbHO, obpabaTeEBaeTcsd
BO BpeMs KOMIMUJIALMNA.

UTO6H NPOMJIJICTPUPOBATEL MUCIIOJb30BAHME HEKOTOPHX ONepalui

c Buramu, paccmorpum odyHrumio GETBI TS( X, P, N), xoropasa Bo3Bpa-
maeT / CABUHYTEIMM K NpaBoMy kpak/ HauMHAKIMECHS C MO3ULUU P
noJsie nepemMeHHoM x mymHou N OuTOB. MBI mpenmnojilaraeMm , UYTO
kparuui npaswit OuT mMmeeT HoMep O, m uro N m p - pasymHOo 3a-
MaHHBIE TMOJIOXUTEJIbHEE unciia. Hanpumep, GETBI TS( x, 4, 3) Bo3BpPa-
maeT COBMHYTHMM K [IPABOMY Kpaw OMTH, 3aHmMapumme nosuuum 4, 3
n 2.

CETBITS(X,P,N) /* GET NBITS FROM PCSI TION P */

UNSI GNED X, P, N

{
RETURN( (X >> (P+1-N)) & \A(\"0 << N));



Onepauma X >> (P+1-N) casuraer xejaemMoe noJjie B NPAaBBI KOHEL
croBa. Omnwucanue aprymenTa X xak UNSI GNED rapanTupyeT, uTO
Opu COBUI'€ BIOPABO OCBODOXImawmmmecs OMTH OynoyT BalOJIHATBCH HY-
JAMM, & He COIEPXMMBEIM SHAKOBOTO OMUTa, HE3aBMCUMO OT TOTO, HAa
KaKoOM MaluHe MNPONyCKaeTcd NporpaMMma. Bce OUTH KOHCTAHTHOTO
BepaxeHus \ MO pasum 1; cuoeur ero ua N nmosmuumit BieBO C mno-
vompn onepauyy \ "O<<N cospmaer macky c mynamu B N kparnHux
NpaBbeIXx OUTAX U EOVHMUIIAMM B OCTAJIbHBIX, »OMNoJHeHue \N cospmaer
Macky c emuuamuamy B N kpaliHux npaBeiXx OUTaX.

YnpaxHeHue 2-5

Nepenenavite GETBI TS TakuMm oBpasoM, UTOOH OUTHE OTCUMTHIBA-
JIVCBh CJleBa Hanpaso.
Ynpaxuenue 2- 6

Hanvmmre nporpamvy nia dyHxuymu WORDLENGTH(), srumncnawomen
OJIMHY CJIOBA UCIOJIb3YEMOWM MallMHEl, T.e. UYucjgo OUTOB B MNEepEeMeH-
woim Tuna | NT. dyHxums mosmkHa OBTH NEPEeHOCUMON, T.e. OmHa u
Ta Xe MCxXOHOHas NporpaMMa OOJDKHa MNPaBUIIBHO paboTaTb Ha JOOM
MalmHe.

Ynpaxuenue 2- 7

Hanvmmre nporpamvy nia dyHxummu Rl GHTROT(N, B), caosurawomen
uukanuecku uejoe N Bnpaso Ha B 6uroBmx nosmumii.
YnpaxHenmue 2- 8

Hanmmmre nporpamvy nia dyaxkumu | NVERT( X, P, N), xoropas
unseptupyer (T.e. Bamenser 1 nwa 0 u naoGopor) N 6uros X, Ha-
uyMHaRIMXCa C nosuuum P, ocraBias gpyrue OMTH HEUSMEHEHHBIMU.

2.10. Onepaumum m BHpaxeHMUsI NPUCBaMBAHUS

Takme BEHpPaxXeHuda, Kak

I =1 + 2

B KOTOPHIX JIeBas 4YacCTb INOBTOPAETCH B NPaBOM YacCTU MOTYT OBIThb
3anMcaHel B CXaTou dopmMme

I += 2

MCIIOJNIb3Y A OllepalMi NIprMcBaMBaHMA Bumoa +=.

BOJIbIIMHCTBY OMHAPHHEX onepauutt (omnepaunii NomoBHEX +, KO-
TOPBEIE MMEKT JIEBBEM U MNPAaBHM ONEepaHi]) COOTBETCTBYET ONepalus

NpYCBAMBAHUA BMIOA ON=, TAEe ON - ONHA U3 ornepauun
+ - % << > & \M
Eciu el u e2 - BHpaxeHus, TO

el on= e?

SKBUBAJIEHTHO
el = (el) on (e2)

33 UCKJUEHMEM TOTO, UTO BHpaxkeHue el BHUMUCIIETCH TOJBKO
omuH pas. OOpaTuUTe BHMMAHME Ha KPYTJBIE CKOOKM BOKPYT e2:

X*=Y + 1
TO
X=X* (Y +1)
He

X=X*Y+1
B xauecTse npumMmepa npusenem dyuxumo Bl TCOUNT, xorTopas
NOACUMTEHBAET UMCJIO PaBHHIX 1 OUTOB y LEJOTO apryMeHTa.



Bl TCOUNT( N) /* COUNT 1 BITSIN N */
UNSI GNED N,

(

I NT B;

FOR (B =0; N!=0; N>>=1)

IF (N & 01)

B++;

RETURN( B) ;
)

He roBopsa yXe O KPAaTKOCTM, TaKMe ONePaTOPH NPpUBAMBAHUA
VMET TO MNPEeUMYINIECTBO, UTO OHM JIyulle COOTBETCTBYKNT o0pasy
UeJIOBEUECKOT'O MBIJIEHMSA. Mbl TOBOPMM. «npubasuTb 2 K | » wunu
«yBenuuuThb | Ha 2», HO He «B34Tb |, npubaBuTs 2 U IOMECTUTH
pesyabTar onaTh B | ». Urak, | += 2. Kpome TOTO, B TI'POMO3IKMX
BHPAXEHUAX, TOIOOHBIX

YYVAL[ YYPV][ P3+P4] + YYPV[ P1+P2]] += 2

Takas onepaursa NprcCBaMBaHMA OOJIeTUAET MOHMMAaHME [IPOTPaMMEH,
TaK KaK uMTaTejib He IOJIKEH CKPYIYJIE3HO IPOBEPATh, HABJISOTCH
JU OBa OJIVHHBIX BEPAXEHUS OEMCTBUTEJBHO OOMHAKOBEMM, WJIM 3a-
OYMHBATLCH, [IOYEeMy OHM He coBNamawnT. Takad onepaursa IpUcCBau-
BAaHMSA MOXET Iaxe [OMOUb KOMIMJIATOPY IOJYyUYUTh Bojiee 3bOeKTuUsB-
HYIO OpPOTpaMMy.

MBI yX€ MCIIOJIb30BaJ M TOT GaKT, UTO ONepalusd NPUCBAUBAHNUA
VMMEEeT HEeKOTOPOEe 3HAUEHMEe M MOXET BXOIMTL B BHPAXEHUSA, CAMBIM TUIUUHLIM IIpUMEP
WHI LE ((C = GETCHAR()) != EOF)

NpUCBaMBaHUA, WUCIOJb3ylIMe IpyTMe onepauuu npuckavsanusa (+=,
-= U T.O.) TAaKXe MOTYT BXOIUThb B BEPAXEHMS, XOTA 3TO Clyda-
eTca pexe.

THUIIOM BHPAXEHMUS NPUCBAMBAHMSA ABJAETCHS TUII €T0 JIEBOTO
omepaHma.

Ynpaxnenue 2-9

B mBouuHOM cucTeme cuucienusa onepaumsa X& X-1) obuymaer
caMelr npaBuii paBHeM 1 6uT nepemennon X. (nmouemy?) mcnosbsynTe
5TO 3aMedaHMue IOJIg HanmucaHusa 60oJjee OHCTPOM BepcuM QyHKUUM

Bl TCQUNT

2.11. YcrnoBHBEe BHpaxXeHUs

OnepaTopEl

IF (A > B)

Z = A

ELSE

Z = B;

KOHEUHO BBUMCJIAKT B Z MAKCUMyM M3 a M B. YCJOBHOE BHpPaXeHMe,
3anMCcaHHOe C MOMOIBD TEPHAPHOM omepauuyr «?.», OpemocTaBideT
OIPYTYKD BO3MOXHOCTL OJIS 3alMCU 3TOM M AHAJIOTMYHEIX KOHCTPYK-
uui. B BHpaxXeHUU

el ? E2 . e3

cHauaJjla BHUMCIIAeTCHa BhpaxeHre el. EcCaM OHO OTJMUYHO OT HYJd
(ucTUHHO), TO BRUMCISAETCHA BHpaxeHue €2, KOTOPOEe M CTAHOBUTCH
3HAUEHMEM YCJIOBHOT'O BEIPaXeHMA. B NPOTMBHOM CJjlydae BEUMCIIAET-
ca e3, ¥ OHO CTAHOBUTCH BHAUEHMEM YCJIOBHOT'O BHPAXEHMA. Kax-
OB Pas3 BHUUCIIAETCH TOJIbBKO ONHO M3 BuHpaxeHus €2 u e3. Takum
obpasoM, UTOOH MMOJIOXUTL Z PABHBM MAKCUMyMy M3 a M B, MOXHO
HanmMcaThb

Z=(A>B) ? A: B /* Z=NAX(A B) */

ClremyeT NOOUYEPKHYTH, YTO YCJIOBHOE BEIPaXeHMUEe NeMCTBUTEJIb-

HO ABJISETCH BEPAXEHMEM M MOXET MCIOJIb30BATHLCS TOYHO TakK Xe,



Kak Joboe Opyroe BHpaxeHre. Eciu €2 m €3 MMenT pas3HHe TUIIH,
TO TUII pPe3yJibTaTa ONpelesideTCcs IO NpaBuilaM Npeofpas3oBaHMA,
PACCMOTPEHHEM paHee B 2TOM IJlaBe. HanpuMmep, eciau F umeer Tun
FLOAT, a N - tun | NT, 7o BHpaxenue

(N>0) ? F: N

Vmeer Ttun DOUBLE nezaBucuMo oT Toro, nosnoxmurenbHo am N mam
HeT.

Tak Kak ypOBEHb CTAPUWMHCTBA ONepaumu 7. OuUeHb HUSOK,

IIpAMO Hao IpMcCBaMBaHMEM, TO II€pPBOE€ BEIPAXEHME B YCJIOBHOM BEI-
PaxeHrny MOXHO He 3akKJIodaTb B KpPYyIJbBE CKOOKIMU. O,JIHaKO, MBI BCe
Xe PEeKOMeHIyeM 3TO IejlaTh, Tak KaK CKOOKM IeJjlalT YCJIIOBHYI
YacTb BHpPAaxeHMsa DoJjiee 3aMeTHOMN.

JlcnosIb30BaHME YCJIOBHHEX BEIPAXEHMM YAaCTO NPMBOOUT K KOPOT-
KMM OporpaMMaM. HanpuMmep, CJAeIyoWUM HUWXE OIepaTop LMKJa IIe-
uvaraer N sjmemenToB maccusa, no 10 B crTpoke, pasmesias KaxIbii
cTonfel OIHVM MNPOBEJIOM M 3aKaHuMBas Kaxiyl CTpoky (Bkiouas
[MOCJIENHIN) ONHUM CUMBOJIOM II€PEeBONa CTPOKMU.

OR (I =0; I <N [|++)

PRI NTF( «Y6&D%C», Al 1], (1940==9 \ I\l |==N-1) ? "\N : ' ")
CMMBOJI NepeBOIa CTPOKM BalMCEBAETCSHS IIOCJEe KaXIOTO IeCSTOoTO
snemenTa u nocyie N 1o sjmeMeHTa. 3a BCeMM OCTAJIBHEMU BJIEMEH-
TaMmM cJienyeT omuH npobtej. XOoTsd, BO3MOXHO, 3TO BHEIVIAOUT MYHO-
PEHEIM, OBLJIO OBI IIOYUYMTEJIbHBIM IIOIIBITaAThbCA 3allMCaTb 9TO, He UC-
[IOJIE3YS YCJIOBHOT'O BBIPAXEHMA.

Ynpaxuenue 2- 10

NepenvumuTe nporpammvy misa oyuxkuum LONER, xoTopas mepesommuT
NPONMCHEE OYKBH B CTPOUHHE, MCIOJb3YyS BMECTO KOHCTPYKLUM
| F- ELSE ycnoBHOe BHpaxeHme.

2.12. CrapumMHCTBO M MHNOPSIAOK BHYMCIIEHUS

B npmBOommMMOM HMxe Tabjmule CBeIOeHBH NpabBujla CTAPWUMHCTBA M ac-
COLIMaTMBHOCTIUM BCeX OHepaLU/HZ, BKJIOKUAA M Te, KOTOPEIE MEl €lle He
obcyxnmanmu. Onepalumuy, PACIOJIOXEHHEE B OOHOM CTPOKE, MMEKT
OIOVH M TOT Xe YPOBEHDb CTapLLU/IHCTBa; CTPOKM PacCIIOJIOXEHEI B IIO-
pAnkKe yObBaHMA CTAPUMHCTBA. Tak, Hanpumep, onepauuu *, [ u %
VIMEeKT O,JIMHaKOBbHZ YPOBEHL CTApPUMHCTBA, KOTOprZ BRIIE, YeM YypOo-
BeHb olepauum + u -.

OPERATOR ASSOCI ATI VI TY

O [1 ->. LEFT TO RI GAT

'\~ ++ -- - (TYPE) * & SIZEOF RI GHT TO LEFT
* % LEFT TO RI GAT

+ - LEFT TO RI GHT

<< >> LEFT TO RI GHT

< <= > >= LEFT TO RI GHT

= I= LEFT TO RI GHT

& LEFT TO RI GHT

A LEFT TO RI GHT



\! LEFT TO RI GHT

&& LEFT TO RI GHT

RAW. LEFT TO RI GHT

?: RI GHT TO LEFT

= += -= ETC RI GHT TO LEFT
., (CHAPTER 3) LEFT TO RI GHT

Onepauuy -> u . MVCHONB3YITCS IOJS OOCTYNa K BJIEMEHTAaM CTPYK-
Typ; OHu OynyT omnmucaHel B ryiaBe 6 Bmecte c Sl ZEOF (pazsmep
obbexTa). B rmase 5 obcyxmawTcsa onepauum * (kocBeHHas ampe-
cauusa) u & (ampec).

OTMeTMM, UTO YPOBEHB CTapUMHCTBA IIOOMTOBHEIX JIOTMUECKUX oIriepa-

uuit & N ¥ 5 Huxe ypoBHA omepauutt == u ! =. 310 npuMBOIUT K
TOMy, 4YTO OCYIMECTBJAKIME MOBUTOBYI NMPOBEPKY BHpaxeHus, no-gobume | F ((X &
MASK) == 0)

01 HOJIydeHMSI NPaBUIJIBHEIX Pe3yJIbTATOBR IOOJDKHBE 3aKJIOUATbHCH B
KPYIJIEle CKOOKMN.

Kak yxe oTMeuaJiloChb paHee, BHPAXeHMs, B KOTOPHE BXOIUT

OIHa U3 aCCOLMATUBHHX UM KOMMYyTaTuUBHEIX onepauun (*, +, & 7,
3), MOTYT MNEpPerpyNNMPOBHBATHCH, HAXE €CJIM OHU BAKJIOUSHH B
KpyIJible CKOOKM. B OOJBUMHCTRBE CJIydaeB BTO He NPUBOIOUT K Ka-

KM OBl TO HM OBLJIO PaCXOXIEeHMAM, B CUTyalMax, I'Ie Takue pac-

XOXIEHMS BCe Xe BO3MOXHE, IJia O0OecCIlledeHMS HYXHOI'O Nopsalka

BBIUMCJIEHUY MOXHO MCIIOJIE30BATH SBHHE IIPOMEXYTOUHEE II€peMeH-

HEIE.

B aspke «C», kak u B OOJNBUIMHCTBE HA3HKOB, HE QUKCUPYyETCH

NMOPANOK BHUMCIIEHMS ONEPaHOOB B oneparope. Hanpumep B omnepa- Ttope Buma X = F()
+  );

cHauajia MOoXeT ObTb BHUMcIeHo F, a morom G u HaobopoT, nos-

ToMy, ecnu Jubo F, mmbo G M3MEHAKNT BHEUHIO NEePEeMEHHYW, OT

KOTOPOM 3aBMCUT OPYTOM ONEepaHI, TO 3HaueHre X MOXET 3aBUCETh

OT NOpPAOKa BHUMCIEeHUM. IOng obeclnedeHMs HYXHOM [IOCJeIOoBaTeJlb-

HOCTM MIPOMEXYTOUHHE pPe3yJIbTATE MOXHO OISTbH BallOMMHATH BO

BPEMEHHEIX [IepeMeHHBIX.

[IomoOHEIM Xe 00pa30M He OUKCHUPpYEeTCS NOPANOK BHUMCIIEHMS aprlyMeHTOB (QYyHKLUMM, TakK

uro oneparop PRI NTF(«%D %0\ N», ++N, PONER( 2, N) ) ;

MOXeT naBaTh (U OEeMCTBUTENIbHO NaeT) Ha Pas3HHX MallMHaX pPa3HBe
Pe3yJbTaTH B 3aBUCHMMOCTM OT TOTO, yBenuumeaercs Jju N mo wuam
nocJsie obpameHna k oyuxury PONER. IIpaBusbHBIM pemeHreM, KOHEeU- HO, SABJISeTCH
sanmuck ++N;

PRI NTF( «%D %D\ N», N, PONER( 2, N) ) ;

Obpalenmus Kk QyHKLMAM, BJIOXEHHBIE ONepalLuy NPUCBaAVBAHMUSA,
omepauuy yBEeJIMUYEHUS U yMEHBbIIEHUS NPUBONAT K TaK Ha3BIBAaEMbBIM
«rOBGOUHEM 3dPeKTamM» - HEeKOTOPHE IepeMeHHBE M3MEHSATCS Kak
NOBOUHEI PEe3yJibTaT BHUUCIIEHMSA BHPAXEHUMN. B JI0OOM BHPAXESHMM,
B KOTOPOM BO3HUKAKT NOOOUHHE 30OEeKTH, MOTYT CyllECTBOBATH
OUEeHb TOHKME 3aBUCHMMOCTM OT MNOPAOKa, B KOTOPOM OINpPEeNesisginTCH
BXOOAIIME B HEI'O [EepPEeMEeHHBE. IPYMMEPOM TUIIMUHOM HeyOauHOM CKU- TYAlLMuU ABJISETCH
onepatop A[l] = | ++;

BO3HMKAET BONPOC, CTapoe WM HOBOe 3HaueHue | crayxur B Ka-
yecTBe MHIEKCAa. KOMIMJIATOP MOXET MOCTYNaTh PAa3HEMM CIOCOOaMu
Y B 3aBMCUMOCTM OT CBOEM MHTEepNpeTaluuy BHIABAThL Pa3HHE pe-
3yJabTaTe. ToOT ciydal, KoI'Ia HNPOUCXOIAT HNOOOUHBEE BOOEeKTH
(nprcBaBaHue GaKTMUECKMM MEpPEeMEeHHBM), - OCTAaBJIA€TCH Ha yC-
MOTPEHME KOMIMJIATOPAa, TaK KAaK HAWJIyullMi MNOPAOOK CUJIBHO 3aBU-
CUT OT AapXUTEKTYPhl MAalIVHEL

M3 3TUX PACCYXIEHMN BBEITEKAET Takasd MOpalib. HaNUCaHMre



nporpaMM, 3aBUCANMX OT MNOPAAKA BHEUMCIICHUNM, HABJSSTCSH IJIOXUM
METOIOM MNPOTPaAMMUPOBAHUA Ha JIOOOM A3bKe. KOHEUHO, HeOoBOXOIMMO
3HATL, 4Yero cjenyeTrT m3beraThb, HO €CJM BHl HEe B Kypce, KakK He-
KOTOPHE BellM PeajiM30BaHH Ha PA3HBIX MallMHAX, 3TO HeBeIeHUe
MOXET MNPEIOXPAaHUTh BAC OT HemnpuaTHocTel. (OTnamodHas mpor-
pamma LI NT ykaxeT OONbUIMHCTBO MECT, 3aBUCHANMX OT INOPSANKA BH-
YMCJIEHUN.

. 3. IoTok ymnpaByieHuss *

YnpaBJigpmMe ONepaTopsl A3HKa ONpenessanT NOPAOOK BHUMCIIE-

HMM. B NpMBEeIeHHHX paHee INpMMepax Mbl yXe BCTpedaliMCh C Hau-
fosiee ynoTpebUTESIbHEMY yNPaBJISARIVMU KOHCTPYKUUAMU A3bika «C»;
3IecChb MBI ONMIIEM OCTAJIbHEIE OIIEPaTOPH YINPaBJIEHUS M YTOUHUM
IOeMCTBUSA OIEepaTopoOB, OOCYXIaBIMXCS pPaHee.

3.1. OnepaTops M GioxM

Taxkve BupaxeHus, kak X=0, wmwm | ++, wmm PRINTF(...),
CTaQHOBATCSA OIlepaTopaMy, eCHaM 3a HUMMM CJeOyeT TOoduKa C 3alfda- TOM, Kak,
X = 0;

| ++;

PRI NTF(...);

B saswpike «C» ToOuka C 3angaToM ABJSETCS MNPU3HAKOM KOHIA OlNepa-
TOpa, a He pasleyuTeJIeEM ONepaTOpOB, KaK B A3HKax TUIA aJro-
Ja.

durypusie cxobrm [ ( u /) wmcnombzywrcsa njsa oObenMHEHNS
ONMCaHMM M OIepaTopOoB B COCTABHOM OINepaTop MaM OJIOK, Tak 4YTO
OHM OKABBIBANTCH CUMHTAKCUYECKM BSKBMBAJIEHTHE OJHOMY ONEpPaTOpPY.
OOMH 4BHBEIM NPUMMEP TakKoI'o TuNa AT QUIYpPHEE CKOOKM, B KOTO-
PBEIE BaKJIOYATCSH OIepaTOph, COCTaBJdAUMe QYHKLMIO, IPYION -
burypHele CKOBKM BOKPYT TIPYINH ONEpPaTOpPOB B KOoHCTpykumax | F,
ELSE, WHI LE » FOR. (Ha camoMm neJjie nmepeMeHHBE MOTYT OBTH OIU-
CaHEl BHYTpPM JiI0OOTO OJIOKA, MH IOTOBOPMM OO 3TOM B IJlakBe 4).
Touka C 3ansgaToM HMKOTIa HEe CTaBUTCH IOCJEe NepBOM OUITYPHOU
CKOOKM, KOTOpas 3aBepuwaeT OJOK.

3.2. IF - ELSE

Onepatrop | F - ELSE ucnomeszsyercsa npu HeoBXOOMMOCTU CIe-

JaTh BHOOP. POPMAJILHO CHMHTAKCUC MMEET BMI

| F ( Bupaxenune)

omepaTop- 1

ELSE

omeparTop- 2,

T'me yacth ELSE gBngerca HeobazaTenbHOM. CHadajyia BLUMCIIS-
eTCH BHPAXCHME, E€CJM OHO KMCTMHHO» [ T.e. 3HaUeHMEe BEPaXCHUA
OTIMYHO OT HyJa/, TO BHIOJHASTCHA omepaTop-l. ECIM OHO JIOXHO
| 3HaueHnne BHpaxeHusa paBHO Hynw/, u ecnu ecTrp yvacTe ¢ ELSE,

HaIIpUMED,



TO BMECTO omnepaTopa-l BEINOJHAETCH OnepaTop- 2.

Tax kak | F npocro nposepsger umcreHHOe 3HAUEHME BHpaXe-
HMSA, TO BOSBMOXHO HEKOTOPOE COoKpalleHue 3anmucu. CaMol OUueBUI-
HOM BO3MOXHOCTBIO ABJIAETCH BaNMCh
| F ( Bupaxenune)
BMECTO
| F (Bopaxenmue ! =0)
MHOTIA Takasd BanucChb ABJISETCH SCHOM M €CTECTBEHHOM, HO BpeMme-
HaMM OHA CTAHOBUTCH 3aTanOuHOMN.
To, uto uactb ELSE B xoncrpyxuwm | F - ELSE aBnsercsa neo-
0A3aTeIbHOM, NPUBOIMT K OBYCMECJIEHHOCTM B ciydae, korma ELSE
OmyCcKaeTCsa BO BJIOXEHHOM nociemoBaTesibHoCTU onepaTopos | F.
5Ta HEONHO3HAUHOCTL paspemaerca obwuHemM obpasom - ELSE cea-
spBaeTca c OnmxavmmMm npenwayumM | F, He comepxammm ELSE.
Hanpumep, B
IF( N>0)
IF( A>B)
Z = A
ELSE
Z = B;
xkoHcTpykuna ELSE orHocurca x BHyTpenHemy | F, xak Mo u noka-
samnu, caoeuHye ELSE nonm cooreercreymmmi | F. Ecam sTO He TO,
UTO BHE XOTUTE, TO IJiA MOJIYUEHMS HYXHOTO COOTBETCTBMSA HEOOXO-
IVMO MCIOJIE30BATH QUIYPHEIE CKOOKU!
IF (N> 0) {
IF (A > B)

= A

Takasa OBYCMEICJEHHOCTL OCOBEHHO marybHa B CUTyaLMAX TUIa
IF (N> 0)

FOR (I =0; I <N [|++4)

IF (S[I] > 0) {

PRI NTF( «. .. »);

RETURN( | ) ;

}
ELSE /* VRONG */
PRI NTF(«ERROR - N I'S ZERO N») ;

SBanucek ELSE non | F acuo nmoxasmiBaeT, uyero BH XOTHTE, HO KOM-
NUJIATOP HE MOJIYUMT COOTBETCTBYWINEro ykaszaHusa u ceaxeT ELSE c
BHyTpeuHuM | F. Oumbxku Takoro poma oueHb TPYOHO OOHAPYXKMBAKT-
cA.

Mexny npoumM, OOpPaTUTE BHMMAaHME, UTO B

IF (A > B)

Z = A

ELSE

Z = B;

nocjyie Z=A cTOUT TOUYKa C 3andaTol. Jejio B TOM, YTO COIJIACHO
rpaMMaTuueckum npasuiam 3a | F momxen crmemosaTe omepatTop, a
BHpaxeHue Tuna Z=A, gaBjigapomeecsa olepaTopoM, BCerla 3aKaHuMBa-
eTcsa TOUKOM C 3alsSTOon.

3.3. ELSE - |F



KoHCcTpyKLMA

| F ( BrpaxeHue)

omepaTop

ELSE | F ( Bopaxenne)

omepaTop

ELSE | F ( Bopaxenne)

omepaTop

ELSE

omnepaTop

BCTpeUaeTCd HACTOJIBKO YACTO, UYTO BACJYyXUBAET OTOEJIBHOTO
KPaTKOTO paccMoTpeHusd. Takasa MOCJIeNOBATEeJIbHOCTh ONepaTOpOB
| F aBiaercs Haubosiee pacHpOCTPAHEHHEM CIOCOOOM NPOTPaMMUPO-
BaHMSA BBEIOOPA M3 HECKOJIBKMX BO3MOXHHX BAPUAHTOB. BHPAXESHUSA
NPOCMATPUBAKNTCA IMOCJEIOBATEJIbHO, €CJIUM KaKoe- TO BHEpaxXeHUe
OKAa3BIBAETCA MCTMHHBEIM, TO BHIIOJIHAETCSA OTHOCAMUNMCH K HeMy olle-
paTop, ¥ 3TMM BCH lLEeNOoUkKa 3aKaHuMBaeTCcsd. KaxOeli omepaTop Mo-
XxeT OBITb JIMOO OTIEJIbHEIM OIIepaTopoM, JIMOO I'pyIIoN OIepaTOopOoB
B OUI'YPHEIX CKOOKAaX.

Hocnenusasa dacTb ¢ ELSE umeer meso co crmyuaem, korma HU

OIHO M3 MNPOBEpPSAEeMEIX YCJIOBUM HE BHIIOJHAETCHA. MHOTIOA NPY 3TOM
HE HAIO NPelNpPMHMMATL HMKAKUX SBHBIX OEUCTBMM; B DTOM Cllydae
XBOCT

ELSE

omepaTop

MOXEeT OHTbL ONyUIeH, MWJIM €U0 MOXHO MCIOJIb30BaTh IOJIS KOHTPOJIA,
uTOOH 3aCeub KHEeBO3MOXHOE» yCJIOBME.

IOiia mimocTpauum BHOOPA M3 TPpexX BO3MOXHEIX BAPMAHTOB IIPU-
BemeM nporpaMMy GyHKLIMUM, KOTOpas MEeTONOM IIOJIOBMHHOTO IEJIeHUS
ompenessgeT, HAXOIOWUTCS JIM OAHHOE 3HAUEHMEe X B OTCOPTUPOBAHHOM
Maccuse V. DjemeHTH Maccuba V OOJIKHE OBITH PACMIOJIOKEHH B I10-
pAnKe Bo3pacTaHuda. OyHKUMA BO3BpamaeT HoMep nosuuum (umcio
vexny O u N-1), B xoTopoli 3HaueHme x Haxomurca B V, u -1,
eciu x He comepxurcsa B V.

BINARY(X, V, N) /* FIND X INV[O]...V[N-1] */

INT X, V], N

{

INT LOW HIGH MD;
LOW = 0;
HGH=N- 1

WHI LE (LOW <= H GH) {
MD = (LOW+ HGH / 2
IF (X < V[MD])
HGH=MD- 1;

ELSE IF (X > V[MD])
LOW= MD + 1;

ELSE /* FOUND MATCH */

RETURN( M D) ;
}
RETURN( - 1) ;

}

OCHOBHOM YaCTbi KaXIOTO Wara ajilOpUTMa SBJISETCHS IPOBep-

ka, OymeT ;M X MeHblle, OOJIblle MM PAaBEH CpenHeMy BJIEMEHTY
V[M D] ; wncnomnvzoBaume xoucrpykumyu ELSE - |F 3mech Bnosne ec-
TECTBEHHO.

3. 4. Ilepexio4YaTesb



Oneparop SW TCH maetT cneumasnbHbell crnoco6 BHOOPA OOHOTO U3
MHOTUX BapMaHTOB, KOTOPHM BaKJIOUAETCS B NMPOBEPKE COBIAINEHUS
3HAUEHUS NAHHOTO BHPAXEHMUS C ONHOM M3 3alaHHHX KOHCTAHT U
COOTBETCTBYWUEM BeTBJIeHUU. B rmjaBe 1 Mel npuBesu nporpavmy
nomcdeTa 4YMcila BXOXIEHMM KaXOoM LMQPE, CMMBOJIOB IYyCTBEIX NIPO-
MEXYTKOB M BCEX OCTAJIbHEIX CUMBOJIOB, WUCIIOJb3YLIYKD TOCJIEenoBa-
renpuocTs | F...ELSE IF...ELSE. Bor Ta %e camasa nporpaMmma C
epeKJiyaTeseM.

MAIN() /* COUNT DI Gl TS, WHI TE SPACE, OTHERS */
{

INT C, |, NWH TE, NOTHER, NDI G T[10];

NWH TE = NOTHER = O;

FOR (I = 0; | < 10; |+4+)

NDI Gl T[] = O;

WHI LE ((C = GETCHAR()) != EOF)

SWTCH © { CASE '0':

CASE '1':
CASE ' 2':
CASE ' 3':
CASE ' 4':
CASE '5':
CASE ' 6':
CASE ' 7' :
CASE ' 8':
CASE ' 9':
NDIGT[C' 0] ++
BREAK;
CASE ' ':
CASE '\ N :
CASE '\ T':
NWHI TE++;
BREAK;
DEFAULT :
NOTHER++;
BREAK;

}
PRI NTF(«Dl Gl TS =») ;

FOR (I =0; | < 10; |++)

PRI NTF(« %», NDIAT[I]);

PRI NTF( «\ NV\HI TE SPACE = %, OTHER = %D\ N»,

NVH TE, NOTHER) ;

HepeKﬂIOaneﬂb BEIUVICJIIAET ILeJIOE€ BREIPAXEHME B KPYI'JIBIX CcCKOO-

kax (B IaHHOM NMpoTpaMMe - SHAUYEHME CUMBOJIA C) ¥ CPABHUBAET
ero 3Hauenme co Bcemu ciaydaamy ( CASE). Kaxmwni ciyuart nosixex
OBITHL I[oMeueH JIMOO LeJsM, JMOO CUMMBOJILHOM KOHCTAHTOM, JMOO
KOHCTAHTHEIM BBEIPAXEHMEM. Ecnam 3HaueHMe KOHCTAHTHOTIO BEIpAXe-
HUA, CToAmero mocje BapmaHTHoTo npedmrca CASE, coenamaer co
SHaAUYEeHMeEM LeJIOT'O BHEPaXeHMHd, TO BHIIIOJIHEHME HaAUMHaeTCd C 25TOTO
CJIy4dad. Ecam HU OIOIMH M3 CJlydaeB He II0I0XOIuT, TO BEIIIOJIHAETCHA
oneparop nocisie npebmxca DEFAULT. Npeduxc DEFAULT asnaercs
HeoBA3aTeJNbHEM , €CJIM €70 HEeT, M HM OIMH M3 CJiydyaeB He [NOIXO-
OUT, TO BOOOIE HMKAKME OEeMCTBUS HE BHIOJHAKTCHA. CJydyau U BH-
Oop IO YyMOJIUAHMIO MOI'yT pacliojlaraTbCsa B JioOOM Hopsanke. Bce
CJIydal IOOJIXHBL OBIT b Pa3JIMYHBIMUA.

Oneparop BREAK npuBommT k HeMemJIeHHOMY BHXOIY U3 MNEPEK-
Jouaresig. IOCKOJIBKY CJydau CJYyXaT TOJBKO B KAUECTBE METOK,
TO €CJIM BH HE NPENNPUMUTE SBHEIX IEUCTBUM MOCJE BHIIOJHEHUS
OIEepaTopOB, COOTBETCTBYKIMX ONHOMY CJIy4ail, BH NPOBAJIMTECH Ha
crnenyoumii cayuari. Onepatops BREAK u RETURN aenaoTca camem
OOBIUHBIM CIIOCOOOM BEIXOIA M3 Hepekjiduaressa. Kak Mel obCcynum
nosxe B 3TOM rJiaBe, omnepatop BREAx MoxHO ucnonbszoBaTh M 4
HEMENJIEHHOTO BHXoma mu3 omepartopos umkya WHI LE, FOR u DO



[IpoBaJMBaHME CKBO3b CJyuyaM MMEET KaK CBOM HOCTOMHCTBA,

TakKk ¥ HENOCTATKMU. K MNOJOKMTEJIbHEM KAaueCTBaM MOXHO OTHECTM
TO, UTO OHO MO3BOJIAET CBA3aTh HECKOJIBKO CJIydyaeB C OIHUM Iel-
CTBMEM, Kak OBJIO C OpobeJsioM, Tabyaaumel M HOBOM CTPOKOM B
HauweM npmMepe. Ho B TO Xe BpeMA OHO OOBWUHO MNPMBOOUT K HEOO-
XOOUMOCTM 3aKaHUMBATH KaxXIuli ciydai onepartopom BREAK, uTobm
usbexarTs Nepexona K ClelynlleMy Cliydawn. [IpoBalMBaHME C OIHOTO
Cllyyas Ha OPYyTOM OOLUHO OHBAET HEYCTOWUMBEIM, TaK KaK OHO
CKJIOHHO K PACIENJEHUI NPY MOAMOUKALMM NPOTPAMMEL. 3a MCKJInYEe-
HMEM, KOTZa OIJHOMY BHUMCJIEHMI COOTBETCTBYIT HECKOJIBKO METOK,
NpOoBaJIMBAHUE CJIENYyeT MCIOJbB30BATH YMEPEHHO.

3aBenuTe npuBHUKy cTaBuTh onepatop BREAK nocrne mocmenue-

ro cayuas (B manHom npumepe nocsie DEFAULT), naxe ecnu sTo He
ABJISETCA JIOTMYECKM HEOOXOOUMBIM. B ONVH NPEKPACHHM OeHb, KOT-
ma Be HODAaBUTE B KOHEIL| elle ONOMH CJiyuall, STa MaJileHbKas Mepa
NPEenOCTOPOXHOCTY M3BABUT BAC OT HENPUSATHOCTEMN.

Ynpaxuenue 3-1

Hanumure nporpammy misa oyHxumm EXPAND(S, T), xoropas xo-
NnypyeT CTPOKY S B T, BaMeHAad NPU 3TOM CUMBOJIE TabyJauumM u
HOBOM CTPOKM Ha BUIOVMEE yCJIOBHHIE MOCJEmOoBaTesbHOCTM, kKak \ N
u \ 7. ucnosnb3ynTe NEepPeKInYaTellb.

3.5, lmxasr - VWH LE n FOR

Mel yxe cTankmuBanuck c omeparopamu umkiga WHILE n FOR. B
KOHCTPYKLUMN

WHI LE ( BrpaxeHue)

onepaTrop

BEIUMCJISETCH BHpPaxXeHue. ECIM €70 3HAUeHME OTJIMUHO OT HyJid, TO
BBIMOJIHAETCH ONEPaTOpP M BHPAXEHME BHUMCIIAETCH CHOBA. DTOT
LVKJI TPONOJIKAETCH OO Tex IMOop, I[I0KA SHAUYEHUE BHPAXEHMS HE
CTaHeT HyJieM, I[I0CJieé YeT'O BHIIOJIHEHME NPOTPAaMMEl IPOIOJIKXAETCS C
MecTa MOCJe oneparopa.

OnepaTop

FOR ( Beipaxenue 1; BopaxeHue 2; BrpaxeHue 3)

onepaTrop

SKBUBAJIEHTEH [IOCJIENOBATEJILHOCTH
Brpaxeuve 1;

WHI LE ( Berpaxenue 2) {

oneparTop

BHpaxeHre 3;

}

PpaMMaTquCKM BCe TPpM KOMIIOHEHTA B FOR ABJIAKOTCA BEIPAXEHMAMI.
HauboJiee PACHPOCTPAHEHHEM ABJSETCH Clydal, Korma BhHpaxeHme 1
M BEIPAXEHUE 3 ABJIAKOTCA INPUMCBAVMBAHMAMM VJIU O6pameHMHMM K @yH-
KLOVAM, a BBEIPAXEHUEe 2 - YCJIOBHEIM BEBIPAXEHMEM. Jodasa us TPpeX
yacTey MOXeT OBITH onyueHa, XO0OTA TOUKM C 3aIgaToM IIpm STOM
IOOJIXHBL OCTaBaTbC4A. Ecnam OTCYTCTBYET BEIPAXEHUE 1 WMJIVT BBEIpAXe-
Hre 3, TO OHO MPOCTO BHNALAET M3 pPaCUMPEeHusd. ECIM xe OTCyTC-
TByeT NPOBEPKa, BHpPaXeHMre 2, TO CUUTAETCH, KaK OyIOTO OHO
BCeT'oa MCTVMHHO, TaK 4YTO

FOR () {
}

apjsgeTcd OeCKOHEUHEIM LMKJIOM, O KOTOpOM IpeniojyiaraeTcHd, dYTOo



oH BynmeT npepraH npyrumu cpencreamu ( Takumm xax BREAK nmm
RETURN) .

Vcnonezoeare g WHI LE mnm FOR - 570, B OCHOBHOM IeJsio

BKycCca. Hamnpmumep B

WHI LE ((C = GETCHAR())

="' " \I\I C=="\N \I\l C=="\T")

; /* SKIP WH TE SPACE CHARACTERS */

HEeT HMY MHMUMaIM3alUuu, HU perHuumanms3auuyu, Tak uro umuxy WHI Le
BEITJIAOUT CaMBEM €CTECTBEHHEIM.

Iuxa FOR, oueBumHO, NOpennoudTmUTesibHEEe TaMm, I'IAe UMEEeTCHd
NpoCTas MHMLUMANM3ALUMSA U PeVMHMUMAIM3AlUUsa, IOCKOJbKY [IPU 3TOM
YOpPaBJAnIME LWKJIOM ONepPaTOPhl HATJIAOHEIM OBpa30M OKAa3HBAKTCH
BMECTE B Hauajie LUMKJIa. 2TO Hambojiee OUEeBMIHO B KOHCTPYKLMM
FOR (I =0; I <N [|++4)

KOTOopasa ABJjAeTCHa uIMoMol a3mka «C» mna obpaborku nepsuix N
2JIEMEHTOB MAaCCUBAa, AaHaJIOTUUHOU omeparTopy umkia DO B doprpane
u PL/ 1. Amanorusa, omHako, He MNOJIHAA, TaK KaK IPaHMLL LUKJIA
MOTYT OHTbL M3MEHEHH BHYTPM LUKJIA, a yIPaBJgolad NepeMeHHasd
COXpaHseT CBOE 3HAUeHMe [OCJe BHXOIa M3 LMKIa, KakoBa Ob HU
ObJla NPUUMHA 3TOTO BHXOHa. I[oCcKoJbKy koMnoHeHTamu FOR morytT
OLTh NPOM3BOJILHEE BHPAXEHMS, OHM HE OIPAHUUMBAKTCSH TOJBLKO
aprudMeTUUECKUMM MPOTpeccuaMu. TeMm He MeHee ABJIAeTCH MJIOXUM
crusiem BrJyouaTh B FOR BoUMCiieHMS, KOTOPBE HE OTHOCATCH K YyII-
PaBJIEHMIO LUMKJIOM, JIydlle IIOMECTUTh MX B yIpPaBJigeMble LUKJIOM
OIepaTopPHL

B xauecTBe OOJBIIETO IO pa3Mepy IpuMepa IpuBeneM OPpyIToM
BapuauT dyuxkuuu ATO, npeobpaszypumeil CTPOKY B €€ UMUCJIIEHHBIA
SKBMBAJIEHT. JTOT BaAPMAaHT aBjJjigeTcsda Oojiee oOwWMM, OH IOOIYyCKaeT
NPUCYTCTBME B Hadajle CMMBOJIOB IIYyCTHIX NPOMEXYyTKOB M 3HakKa +
umm -. (B rnase 4 npusenena oyHxumsa ATOF, koTopas BHIIOJHAET
TO XE& camMoe MpeoBpa30BaHMe IJiS UMcCeJl C IJIaBanilel TOUKONM) .
Obwasa cxeMma NpOoTpaMMHE OTpaxaeT GOopMy MNOCTYNAalMMX IAHHBIX!

- NPONYCTUTb INYyCTOM NPOMEXYTOK, €CJM OH MMEeeTCHd

- M3BJIeYb 3HaK, €CJM OH MMEEeTCH

- M3BJIeYb LUEJIYy0D YacTb M HpeobpasoBaThk ee

Kaxnen1 mar BBIIOJHAET CBOK YAaCTb PAaOOTEl M OCTABJSAET BCE B
INIOOTOTOBJIEHHOM COCTOSHUM IJif CJeOyllleM 4J4acTu. Beck mnpouecc
3aKaHUMBAEeTCsa Ha NNEePBOM CMMBOJIE, KOTOPHM HE MOXET OBIThb
YacTh 4YMCIA.

ATA (S) /* CONVERT S TO | NTEGER */

CHAR S[];

{
INT I, N, SIGN,

FOR(I=0; §[1]==""" \1\!

S[IT=="\N \I\! S[I]=="\T";1++)

; [* SKIP WH TE SPACE */

SIGN = 1;

IF(S[I] =="+" \I\!l §[I] =="-") [* SIGN */
SIGN = (S[l++]=="+) 2 1: - 1;

FORC N=0; S[1] >='0 & S[I] <= '9': |++)
N=10* N+ S[I] - '0;

RETURN(SI GN * N):

}

[IpeMymecTBa LeHTpaln3alumuy yInpaBJIEeHMA LMKJIOM CTAHOBATCH

eme ©OoJiee OUEeBUIOHEIMM, KOI'IOA MMEETCHA HECKOJIbBKO BJIOXKEHHBIX LMK-
JoB. Crlepymomas QyHKLUA COPTMPYET MACCUB LEJIBIX YMCeJl IO MEeTO-
Oy mejuia. OCHOBHAaA MOed COPTUMPOBKM IO LEJUJIy 3aKJoyaeTcda B
TOM, UYTO CHauajla CPaBHMBAaKRTCHA YyHOAaJICHHEIE 3JIEMEHTH, a He CMexX-
HEIE, KAaK B OOBYHOM METOHNEe COPTUPOBKM. ITO NPUBOIUT K OBICTPO-
My YCTPaHEeHMIO OOJIBLIOM YaCTM HEYHNOPSAOOYEHHOCTM M COKpallaeT
nocyenypuyn padboTy. MHTepBas MeXOy 3JIeMeHTaMM [IOCTENEeHHO



CoKpamaeTcda IO e€OMHMIE, KOI'Ila COPTUPOBKA (baKTquCKM npeBpa-
maeTCd B MeTOI IepeCTaHOBKM COCEIHUMX 3DJIEMEHTOB.

SHELL(V, N) /* SORT V[O0]...V[N1]

| NTO | NCREASI NG ORDER */

INT V[], N

{

INT GAP, |, J, TEMP;

FOR (GAP = N'2; GAP > 0; GAP /= 2)

FOR (I = GAP; | < N; |++)

FOR (J=I-GAP;, J>=0 && V[J]>V[ J+GAP]; J-=GAP) {
TEMP = V[ J];

V[J] = V[J+GAP] ;

V[ J+GAP] = TEMP;

}
}

3mecp MMETCH TPM BJIOXEHHBIX LMKJA. CaMEIM BHEWHUM LMKJII yIpab-
JIAeT MHTEepBaJIOM MeXIOy CpPpaBHMBAEMEIMM 32JIEMEHTAMM, YMEHblaAa €I'0
or N2 Baroe mpu KaxmoM NPOxXOde, I[OKa OH HE CTAaHeT PaBHBIM
HyJo. CpeIHUM LMKIJI CPaBHMBAET KaxXIyl IIapy 3JIEMeHTOB, pas3ne-
JICHHBIX Ha BECJIMYUHY MHTepBaJ'[a; caMbIn BHyTpeHH]/HZ LIMKJI I1epec-
TaBJIAET JIOOYI HEeyNOPSIOOYEeHHYI Hapy. Tak Kak MHTepBajl B KOHIE
KOHLIOB CBOIMTCHA K €MHMIEe, BCEe€ 3JIEMEHTH B pe3yJibTaTe YyIIOopHA-
OJOUMBATCA IIPABMIIBHO. OTMeT]/IM, qTOoO B CUMILY O6LLI,HOCT]/I KOHCTPYK-
uuy FOR BHemHwuit UMUK yKJIAOHBAETCA B Ty Xe camMyln GOopMy, UYTO U
OCTaJIbHBEIE, XOTS OH M He ABJSeTCHd apudMeTHUUeCKOM NpoIrpecCUel.
Nocrnenuen omepaumuen as3pka «C» aBigerTcsa 3amnaras «, », KO-
TOopasa uale BCero ucnojbsyercs B oneparope FOR  IIBa Bmpaxe-
HUA, Pa3OeJIEHHEIE SaHHTO]Z, BEIUVICJIAKTCHA CJl€eBa HaAllpaBO, IIpMYEM
TUIIOM ¥V 3HaAYEHMEM pe3yJibTaTa ABJIAITCA THUII M 3HAUYEHME I1paBOI'o
omepannma. TakuMmM ofpasoM, B pas3jiMuHbHe uacTu omneparopa FOR
MOXHO BKJIOUMTL HECKOJIBKO BEPAXEHMM, HaIpUMep, OJId IapaJljelib-
HOT'O M3MEHEHMS OBYX MHIEKCOB. OJOTO MIJIOCTPpUPpyeTCs QYyHKLUMUEM
REVERSE( S), xoTopasa pacrnojlaraeT CTPOKY S B OBPAaTHOM MOPAAKE
Ha TOM Xe MecTe.

REVERSE( S) /* REVERSE STRING S I N PLACE */

CHAR S[];

{

INT C, |, J;

FOR(lI =0, J = STRLEN(S) - 1; | < J; I++, J--) {
= 9[I];

S[1] = S[J];

S[J] = C

3anaTele, KOTOPHE PAa3LeNIST apT'yMeHTH QYHKLMUM, [IepeMeHHHE B
ONMCaHUAX M T. O., HEe MMEKT OTHOIEHMS K Oolepaluuy 3andaTas U He
obecneumMBalT BHUMCIIEHUM CJIeBa HAIpaBo.

Ynpaxuenue 3- 2

CocraBbTe mporpammy s dynxumum EXPAND( S1, S2), xoropas
pacumpsaeT CcoOKpalleHHHEe oO03HaueHusa Buaa a-Z us crpoku Sl B
SKBMBAJIEHTHL [OJIHEM CIOMCOK aBC...XYZ B S2. JonyckawTCsa COK-
pameHusa IJIA CTPOUHEIX M INPONMCHHX OYKE U UUdpP. ByAbTe IOTOBEH
UMETHb OEeJIO CO Ciydaamu Tumna a-s-c, a-Z0-9 u -a-Z. (TonesHoe
coTJlalleHre COCTOUT B TOM, YTO CUMBOJI -, CTOANMM B Hadajle WU
KOHIlE, BOCHPUMHMMAEeTCHa OYyKBaJIbHO) .

3.6. IImxsx DO - VWHI LE



Kax yxe ormeuanock B rnabe 1, umkiae WHI LE n FOR o6mananT
TeM NPUATHBEIM CBOMCTBOM, UTO B HMX IIPOBEPKA OKOHUAHMSA OCylleC-
TBJSETCH B Hauajle, a He B KOHILE LUKJa. TpeTur oneparop LUUKIa
azeika «C», DO-WHI LE, npoeepser ycijoBue OKOHUAHUS B KOHIE,
Nocjie KaxIoTo MpOoXoda uepes TeJjio LUMKJIA; TeJio UMKIa BCcerma
BEINIOJIHAETCHA MO KpalHeM Mepe OoOMH pas3. CMHTakCHUC 3TOTO OoIepa-
TOopa mMMeeT BUI.

DO oneparop WHI LE ( Berpaxenme)

CHauajla BHIIOJIHAETCH ONepaTop, 3aTeM BHUMCIISAETCH BHPAaXeHME.
ECiM OHO MCTMHHO, TO OIEpPaTOop BHIIOJHAETCH CHOBA M T. . Eciu
BHPAXEHME CTAHOBMTCSH JIOXHBIM, LMKJI 3aKaHUMBAETCH.

Kax m MOXHO 6wuio oxunarTk, umkjg DO WHI LE ucnonssyercsa
sHaunrenbuo pexe, yem WHI LE u FOR, cocrasnas npumepno nars
NPOLEHTOB OT BCEX LMKJOB. TeM He MeHee, MHOTIAa OH OKa3bBaeT-
CcA TOJIe3HHM, Kak, HamnpuMmep, B cueaywomel oyHxuuu | TOA, xoTo-
pada npeobpasyeT UuMCIIO B CUMBOJIBHYK CTPOKy (ofparTHasa GyHKUMMU
ATO ). Bra 3amauva OKa3HBASTCH HECKOJIBKO HOJIee CJIOKHOM, ueM
MOXEeT MOoKaszaTbCd CcHauaja. Jejio B TOM, UYTO NPOCTHE METOIL BH-
OneJjieHrsa Uudp TeHEepUPYIT MX B HENPaBUJILHOM MNOpAnKe. Ml npem-
[IOYJIM [OJIYUYUTh CTPOKY B ODOpaTHOM IOpSAIKe, a 3aTeM obpaTuThb
ee.

| TOA(N, S) / *CONVERT N TO CHARACTERS IN S */

CHAR S[];

INT N;

{

INT I, SIGN:

IF ((SIGN=N) < 0) /* RECORD SIGN */
N = -N; /* MAKE N POSI TI VE */

DO { /* GENERATE DI A TS | N REVERSE ORDER */

S[I1++] = N%10 + "0";/* GET NEXT DIGA T / } VWHI LE ((N /=10) > 0); / DELETE
IT*/ IF (SIGN < 0)

S[I++] ="-"

S[I] ="\0";

REVERSE( S) ;

}

Iuxa DO WHI LE smecr neoBxomumM, uiaM mo kKpalHer Mepe ynoOeH,
IOCKOJIBKY, KaKOBO OEl HM OBJIO 3HaueHme N, Maccue S mosxeH co-
OepXaTb XOTsS OBl OOMH CMMBOJI. MBI 3aKJIOUUIM B QUI'yPHBIE CKOOKMU
omvH omnepatop, coctrasiaaoumit Tejgo DO WHl Le, xora sT0 M He
00sg3aTeJyIbHO, HOJIS TOI'O, UYTOOB TOPOIJIMBEIMY UMTATEJIb HEe NPUHAI
vacte WHI LE 3a nauamo onepaTopa umxyna WHI LE

Ynpaxunenne 3- 3

Ipy NPEenCTaBJIEHUM UUCEJ B IOBOMUHOM MOMOJIHUTEJBHOM KOIE

vam BapmuadT | TOA He cnpaBigeTcs ¢ HAMOOJBINVM OTPMULATEJbHEM
umcsoM, T.e. Co 3HaueHueMm N pABHEM -2 B creneHu M-1, Tme M -
pasMep cJjioBa. OOBACHUTE MOoUeMy. M3MEeHUTEe NporpaMMmy Tak, UTo-
OBl OHa NPaBUJBHO NedaTajla 3TO BHAUYEeHMEe Ha JIOOM MallMHe.
Ynpaxueunune 3-4

Hanvmure adHanormunyw oyHxumwo | TOB(N, S), xoropas npeobpa-
3yer uesioe 6e3 3Haka N B €ro IBOMUHOE CUMBOJIBHOE NpencTablie-
ure B S. Banporpamumpyhre dyuxkuuio | TOH, xoTopas npeobpasyer
LeJjioe B MECTHANIAaTEPUUHOE MpPeACTaBJISHUE.

Ynpaxnenmne 3-5

Hanmmure BapuaHT | Toa, KOTOpPHM MMeeT Tpu, a He OBa apry-
MeHTa. TpeTul apryMeHT - MMHMMaJIbHAad WMPMHA [I0Jid;, Ipeobpas3o-
BaHHOE UMCJIO HOOJIXHO, €CJM BTO HeoOXOoIMMO, IOIOJIHATLCSH CJeBa
npobesiaMy, TakK YTOOEl OHO MMEJIO LOCTAaTOUYHY WMPHUHY.

3. 7. Omneparop BREAK



lHorpma OrBaeT yOOOHBEIM MMETb BO3MOXHOCTB yNPaBJIATE BHEXO-

IOOM M3 LMKJIa MHade, YeM [NPOBEPKOM YyCJIOBMSA B Hadalle UM B
koHie. OnepaTop BReax mossomser Buiitu m3 onepaTopos FOR,

VWH LE u DO mo oxkoHuaHmMsa LMKJA TOYHO TaK Xe&, KaK U M3 IIepeK-
nwouaTend. Oneparop BReax npuBomuT x HeMemjieHHOMY BHXOIY M3
CaMOTO BHYTPEHHETO OXBAaTHBANIETO ero LUukja (wuiy nepexsouare-
JA) .

Crtemympmasa nporpaMma ynajiieT XBOCTOBHE NpOOeJiel u Tadyiida-

UMM M3 KOHLIA KaxIoM CTpoku ¢anya BBozma. OHAa MCIOJIbB3YyeT OIlle-
paTop BReax mma Bmxoma m3 uuWKIa, KOTAOA HAMIEH KpPaMHUM NpaBHI
OTIMYHHM OT Npobesyia M Tabynauum CHMBOJIL.

#DEFI NE MAXLI NE 1000

MAI N() /* REMOVE TRAI LI NG BLANKS AND TABS */

{

I NT N;

CHAR LI NE[ MAXLI NE]

VWHI LE ( (N = GETLI NE(LI NE, MAXLINE)) > 0) {

VWHI LE (--N >= 0)

IF (LINE[N !'=" " & LINE[N '="\T

&% LINE[N] '="\N)

BREAK

LI NE[ N+1] = "\ O

PRI NTF( «%8\ N», LI NE)

}

}

dyuxuma GETLI NE BozBpamaer nmubHy CTpokM. BHYTPEHHUM LUKJII
HaumHaeTcs c nociyenHero cumsosia LI NE (Hanmomumm, uro—N
ymenbmaer N o uMcnosib30BaHMA €T0 3HAUEHMSA) U OBUXKETCS B OO-
PATHOM HANpPaBJIEHUM B MOMCKE EePBOTO CUMBOJIA , KOTOPHIM OTJIU-
4yeH OT npobesa, TabynaauuMy MIM HOBOM CTPOKMU. [MKJII NpEepHEBaeT-
cda, korma Jmbo HaMmeH Takoi cuMmeoji, Jmbo N cranosuTca orpu-
uaresbpHemM (T. €., KOTZa NPOCMOTPEHA BCA CTpoka). CoBeTyeMm BaM
yOemuTeECsa, UYTO TAaKOoe MOBEIEeHMEe MNPABUJIBHO M B TOM Clydae
KOTIa CTPOKA COCTOMUT TOJIBKO M3 CUMBOJIOB MNYCTHX MIPOMEXYTKOB.
B kauecTBe anbTepHaTuBh k BReak MOXHO BBECTU NPOBEPKY B
caM LMKJI:

VWHI LE ( (N = GETLI NE(LI NE, MAXLINE)) > 0) {

WH LE (--N>= 0

&% (LINE[N] ==" " \I\I LINE[N =="'\T

VIV LINE[N] == "\N))

3TO ycCcTylnaeT NpenuHOyleMy BapMaHTy, TaK Kak IIpoBepka CTaHO-
BUTCS TpyHOHee OJisg [NOoHMMAaHMsa. [IpOoBepoK, KOTOphe TpebylT Ie-
pennerenusa &&, \!\!, | U xpyramx ckoBok, N0 BO3MOXHOCTU CJe-
oyeT m3berarshb

3. 8. OmnepaTop CONTI NUE

Onepatrop CONTI NUE pomcreenen oneparopy BReax, no ucnoss-
3yeTcsa pexe; OH MNPUMBOOMT K Haudajly CJenywnllely UTepaluy OXBaTH-

Bawmero uukyia (FOR, WHILE, DO ). B umxnax WHI LE u DO sT0 03-



HAYaeT HEMOCPENCTBEHHEM MepeXOol K BHIIOJHEHUD MPOBEPOUHON
vacTy; B uukie FOR ynpassenue mepemaeTcsa Ha War PEeVHULIMATIN-
zaunu. (OnepaTop CONTI NUE npumenseTcs TOJBKO B LUKJAX, HO HE
B nepekmpouarenax. Oneparop CONTI NUE suyTpmn nepexswouaress
BHYTPM LMKJIA BBISHIBAET BHIIOJHEHME CJEAYUEN UTepauuu LUKIa) .
B kxauecTBe npuMmepa npmsBeneMm QparMeHT, KOTOPHM oOOpabaTel-
BAEeT TOJIBKO MOJIOKUTEJIBHEHE BJIEMEHTH MAaCCUBA &; OTPHUIATEJbHLBE
3HAUEHUS NPONYyCKAKnTCH.
FOR (I =0; I <N [I++) {
IF (A[I] <0) /* SKIP NEGATI VE ELEMENTS */
CONTI NUE

/* DO PQCSI TI VE ELEMENTS */

Onepatrop CONTI NUE uacTo ucnosmesyercs, korma NOCJeNyollad
YACTb LMKJA OKAB3HBAETCH CJMUIIKOM CJIOXHOM, TakK 4ToO paccMoTpe-
HIVe YyCJIOBUA, O6paTHOI‘O npopepdeMoMy, IPpMBOOMT K CJIMIIKOM IJIy-
BOKOMY YPOBHIO BJIOKEHHOCTY MPOTPaMMEL

Ynpaxuenmne 3- 6

Hanummre nporpaMMy KONMPOBaHMS BBOIA Ha BBIBOH, C TEM UC-
KJIDUEHMEM, UYTO M3 KaxXIOoV IPYNNH NOCJIeOOBAaTEJIbHEIX ONMHAaKOBBIX
CTPOK BHBOIMUTCH TOJBKO OAHA. (3TO NPOCTOM BAPUAHT yTUIIUTH

UNI Q cucrem UNI X) .

3.9. Omeparop GOIO u MeTkm

B asmke «C» mpenmycmorpen u onepatop GOTO, koropemM Gecko-
HEUHO 3JIOyNOTpebJsganT, M MeTkM IJd BeTBJeHMud. C QopMaJibHOM
Touku 3peHua oneparop GOTO Hukorma He ABIAETCH HEOOXOIMMBIM,
¥ Ha NpaKTMKEe [NOUTM BCerla MOXHO OOOMUTHCH Oe3 Hero. MH He
ucnonbzoanu GOTO B sTOM KHUTE.

TeM He MeHee, MH yKaxXeM HECKOJBKO CUTYalLMi, TIIe ONepaTop
GOTO moxeT HaMTM CBOe MecCcTO. Haubojiee XapaKTEpPHHM SBJSETCSH
ero MCHOJIb30BaHME TOTAa, KOTIAa HYXHO MPEepPBaTh BHIIOJHEHME B
HEKOTOPOM IJIyOOKO BJIOXEHHOM CTPYKType, HaANpMMEP, BHUTU Cpas3y
U3 IBYX LUUKJIOB. 3NECh HEJIb34 HENOCPENCTBEHHO MCHIOJb30BaThH
onepatrop BReak, Tak xak OH npepHBaeT TOJILKO CAMBEIM BHYTPEHHUMA
umkJ. IlosToMy:

FOR ( ... )
FOR ( ... ) {

| F (DI SASTER)
GOTO ERROR;

}

ERROR:

CLEAN UP THE MESS

Ecam nporpamMa o0OpaboTkM OmLMOOK HETPUBMAJIBHA M OWMOKM MOTYT
BO3HUKATL B HECKOJIbKMX MecTax, TO Takas opraHmu3almusad OKaszblBa-
ercsa ynoOHOM. MeTka MMeeT TaKyl xe QopMy, YTO UM MMS IIepeMeH-
HOM, M 3a Heu BceIrzga cjiegyeT IBpoeToume. MeTka MOXeT OBITh
opunMcaHa k JioOoMy OoIepaTopy ToM xe GyHKIMM, B KOTOPOM HaxXOo-
ouTca oneparop GOTO.

B kxauecTBe IpyI'OoTl'0 IpMMepa PAaCCMOTPUM 3amdady HaXOXIEeHUS
MepBoOTO OTPULIATEJILHOTO BJIEMEHTa B AByMepHoM MmMaccuse. (MHoTO-
MEpHLIE MAaCCUBB PACCMATPMBAKTCA B TJjiaBe 5). BoT omHa U3 BO3-
MOXHOCTEN!



FOR (I =0; I <N [|++4)
FOR(J =0; J <M J++)
IF (V[I][J] <0

GOTO FOUND;

/* DIDN'T FIND */
FOUND:
/* FOUND ONE AT PCSITION I, J */

Iporpamma, wucnoybaywomasa oneparop GOTO, Bcerma moxeT OHITH
HanvcaHa 6e3 Hero, XOTH, BO3MOXHO, 3a CUYeT [NOBTOPEHMS HEeKO-
TOPEIX IIPOBEPOK M BBEeIOEHMA IOOIIOJIHMTEJIbHBEIX I[IE€PEMEHHBIX. HaHpM'
Mep, OporpaMMa IIOMCKa B MacCCHUBe IMPUMMET BUI!

FOUND = 0;

FOR (I =0; I < N && ! FOUND; | ++)

FOR (J = 0; J < M&& ! FOUND; J++)

FOUND = V[I][J] < O;

I F ( FOUND)

[* 1T WAS AT 1-1, J-1 */

ELSE
/* NOT FOUND */

XOTda MBI HE ABJISEMCH B DTOM BOIIpOCe nmorMaTHMKaMy, HaM BCe
XEe KaxeTCs, UTO €CJIM U HYXKHO Muchnojb3oBaThk onepartop GQOTO, To
BeCbMa yMEPEHHO.

. 4. SyHKUIMM M CTPYKTypa OporpaMM

OyHKUMM pa30MBalnT OOJIbUIME BBUMCIMTEJIbHBE 3aXadlM Ha Ma-
JIeHbKME NOoO3aladM M INO3BOJISIT MCIOJIB30BaTh B paboTe TO, dYTO
yXe CHeJIaHO IOPpyI'MMM, a He HauMHATbh KaxXIbplM pa3 C IIyCcTOI'O Mec-
Ta. CooTeBeTcTBylLMe QYHKLMM YaCTO MOI'yT CKpPEBATL B cebe ne-
TaJlM NPOBOIMMEIX B PAas3HEIX YACTAX NPOTpaMMbl OlepaluM, 3HATb
KOTOPEIE HET HeOOXOIOMMOCTM, IIPOSCHSAS TeM CaMbM BCIO IpoTpaMMy,
KakK LeJjoe, u obJjerdasa MydYeHUsS [IPM BHECEHUM MUIMEHEHUM.

Azpik «C» paspabaTeBajiicCa CO CTpeMJIEeHUMEM CHeJaTh QOYHKLMU
30DEKTUBHEMU U yOOOHBIMU IJIS MCHOJIb30BaHusa; «C»- nporpaMMer
OBBIYHO COCTOSAT M3 OOJBUWOTO UMCJla MaJIEHbKUMX OQYHKLMM, a He U3
HEeCKOJIbKMX OoJspmmx. IlIporpaMMa MOXeT pasMellaTbCsa B OOHOM WMIIM
HECKOJIbKMX MCXOOHBEIX (Qanjax JIOOEM yOOOHBIM OOpPasOM; MCXOIHEE
baMyiel MOTYT KOMIMJIMPOBATBLCHA OTHOEJIBHO M 3arpyXaTbCHd BMeCTe
HapaOoy CO CKOMIMJIIMPOBAHHEIMM paHee QYHKUMAMM M3 OubOIMoTek. Mu
3Oecb He OyIeM BOaBaThbCsS B IeTajlM 3TOIO Ipollecca, IIOCKOJbKY
OHM 3aBUCAT OT MCIIOJIL3YEMOM CUCTEMH.

BOJIBLIMHCTBO NPOTPaAMMMCTOB XOPOWO 3HAKOMBI C «KOMUOJIMOTEUHE-

Mm» QyHKUMAMM Ojaa BBoza u sBueonma [ GETCHAR , PUTCHAR/ u mnsa
umcnenunx pacdetros [ SIN, COS, SQRT/. B sToi ryjaBe MH COOOMMM
foJiblle O HalMCAaHUM HOBBIX QYHKLMMNM.

4.1. OcHOBHIE CBeIOeHUS

I Hauasa maBanTe paspaboTaeM M COCTABUM NPOTpaMMmy Ie-
YaTy KaxIOoM CTPOKM BBOIA, KOTOPas COINEPXMUT OIPEeNeJIEHHYK KOM-

*



OrHaUUo CHMMBOJIOB. [ DTO - chneumuanbHBE ciaydal yrunmtel GREP
cucremer «UNI X»/ . Hanpumep, npu nomucke xkombuHaumu «THE» B Ha-
oope CTPOK

NOW IS THE TI ME

FOR ALL GOOD

MEN TO COVE TO THE Al D

OF THElI R PARTY

B KAueCTBE BHIXOMA [OJIYUUM

NOW IS THE TI ME

MEN TO COVE TO THE Al D

OF THElI R PARTY

OCHOBHAsA CxeMa BHIIOJIHEHUS 3aIaHMa UeTKO pasdesideTcsa Ha Tpu
JacTU.

WHI LE (mmeercsa eme cTpoka)

| F (cTpoka cOmepXUT HyXHYO KOMOMHALMI)

BEIBOJ B3TOM CTPOKU

KoHEeuHO, BO3MOXHO 3alporpaMMUPOBATL BCE HOEUCTBMA B BUIES
OIHOM OCHOBHOM MNPOLENypPH, HO JIydlle MCHIOJb30BATh €CTECTBEHHY
CTPYKTYPY 3alauyM M NPeIACTaBUTh KaxXOyld YaCcThb B BUIE OTIEJILHON’
byHkUMM. C TpeMmsa MaJIeHbKMMM KyCKaMy Jierde UMeThb IeJio, 4YeM C
OIHVM OOJIbINMM, [IOTOMY UTO OTIEJIbHEIE HE OTHOCHAIMECS K CyleCcT-
By @OeJjla OeTajiM MOXHO BKJIOUMTL B QYHKLUMM UM YMEHBLUIUTEL BOSMOX-
HOCTBb HeXeJIaTeJIbHEX B3auMMOIEMCTBUM. KpoMe TOoro, 3TH KyCKU
MOTYT OKas3aTbCH IOJIE3HBEIMU camMu o cebe.

«Iloka mMeetTcsa eme crpoka» - srto GETLINE, doyHkumsa, xoro-

Py©o MBl 3a0pOrpPaMMMPOBAaJM B TJylaBe 1, a «BHBOI 3TOM CTPOKU» -
s1o doyuxumsa PRI NTF, xoTopyw yxe KTO- TO NOOTOTOBMII OJIS HAC
5TO 3HAUUT, UYTO HAM OCTAJIOCh TOJIbKO HANMCATh NPOLUEeNypy IJid
ompenesieHrd, COIEPXUT JIM CTPOKAa MAaHHYKH KOMOMHALMIO CUMBOJIOB
UM HeT. M MOXeM pellMThb 3Ty NpobjeMy, I03aMMCTBOBAB paspa-
Gorxy n3 PL/1: oyuxuma | NDEX(S, ) BO3Bpamaer nosuuuo, Win
MHIEKC, CTPOKM S, rme HaumHaeTcsa cTpoka I, u -1, ecam S He
COOEepPXMT T . B KauecTBe HAUYaJIbHOM No3uuumM Mu ucnoibsyem 0, a
He 1, nmoromy uTo B A3bke «C» MaccuBE HAUMHAOTCA C I103ULIUM
HyJib. Korpma HaMm B JajibHeMeM MOHamoOMTCHa NPOBEpPATh Ha COBIa-
neHre 6oJjiee CJIOKHBIE KOHCTPYKLMWM, HaM NPUISTCHS 3aMEHUTL TOJb-
ko obynxumio | NDEX; ocrasmbhHasa yacTb nporpamMuel OCTAHETCHS TOM Xe
CaMO.

llocjie TOro, Kak Me NOTPATUIM CTOJIBKO YCHMJIMNA Ha paspabor-

Ky, HalMCaHre NpoTrpaMMbl B HEeTajiAX He MNPeACTaBJfgeT 3aTpyldHe-
HUM. HMWXe NPUBOIMTCH LEJIMKOM BCH NPOTpaMMa, TaK UTO BH MOXe-
Te BUIETHL, KaK COSOMHAKNTCH BMECTe OTIeJIbHEE uyacTu. KoMmbuHa-
UMA CHMMBOJIOB, I[I0 KOTOPOM NPOMU3BOAUTCSA IOMCK, BECTYyIAeT IOKa
B KaueCTBE CUMBOJIBLHOM CTPOKM B aprymeHTe oyuxumm | NDEX, uro
He ABJISeTCH CaMuM OOmMM MEXaHM3MOM. Mel CKOPO BEepHeMcs K O0-
CYXIEHMIO BOMNPOCa 06 MHULMAIM3ALUUM CHMMBOJILHHX MACCUBOB U B
rjaeBe 5 mokaxeM, Kak CHOeJlaTh KOMOMHALMIO CHMMBOJIOB IIapaMeTpOoM,
KOTOPOMY IPUCBaAMBAETCH 3HAUEHME B XOIE BHIIOJHEHMS IPOTPAMMEHL
[IporpaMmMa TakxXe COOepXuT HOBHM BapmaHT byHxumm GETLI NE; Bawm
MOXET OKas3aTbCH IOJIE3HEIM CPABHUTL €T'0 C BAPMAHTOM M3 IJIABH

1.
#DEFI NE  MAXLI NE 1000
MAIN() /* FIND ALL LI NES MATCHI NG A PATTERN */

{

CHAR LI NE[ MAXLI NE]

VWHI LE ( GETLI NE( LI NE, MAXLI NE) > 0)
I F (1 NDEX(LINE, «THE») >= 0)

PRI NTF( «%5», LI NE)

}
GETLINE(S, LIM /* GET LINE INTO S, RETURN LENGTH *
CHAR S[];
I NT LI M



{
INT C 1;
| =

0;
VWHI LE(--LI M0 && (C=GETCHAR()) !'= EOF & C!="\N)
S[1++] = G
IF (C=="\N)
S[1++] = G
S[I] ='\0';
RETURN( 1) ;

}

I NDEX(S, T) /* RETURN INDEX OF T IN'S,-1 | F NONE */
CHAR S[]. T[],
{

INT I, J, K
FOR (I =0; S[I] !'="\0"; I++) {
FOR(J=I, K=0; T[K] !='\0' && S[J] == T[K]; J++ K++)
IF (T[K =='\0")
RETURN( 1 ) :

}
RETURN( - 1) ;

}

Kaxmasa dyHkUua umeeT BUA uMA ( CIMCOK apryMeHTOB, €CJU OHU
UMETCHA) ONUCAHUSA apTyMEHTOB, €CJU OHY UMETCH

{

OIIMICaHMA ¥V OIlepaTOPEl , €CJIM OHM MMEKTCHA

}

Kax m ykasz3plBaeTCs, HEKOTOPBE YAaCTM MOTYT OTCYTCTBO-

BaTb; MMHMMAJIbHOM QYHKLMEV ABJISETCS

buMw () { }

KOTOpas HEe COBepllaeT HUKAKMUX OEeMCTBUIM.

[ Takasa Hyuero He penawmas QyHKUMS MHOTIA OKA3BIBAETCH
YyOOOHOM HJIA COXPAaHEeHud MeCcTa IOJiA OAaJIbHEMIIeTO Pa3BUTUSA NPOT-
pavmbl . ecnu QYHKLMS BO3BPAMAET UTO- IMOO OTJIUUHOE OT LEJIOTO
3HA4YEeHud, TO Iepel €e MMEHEM MOXET CTOATh yKaszaTeJlb TUIa,
3TOT BONPOC OOCyYyXIaeTCd B CJenyllleM paslele.

[IporpaMMOM SABJISETCS NPOCTO HaAbOOp ONpenejieHUM OTIEeJIbHBIX
byuxumi. CBA3b MeXOy OYHKLUMAMM OCYUWECTBJISETCS depes aplyMeH-
TEI M BO3BpamaeMele QyHKLUMAMM 3HadeHusa [ B sToM ciaydael | ee
MOXHO TaKXe OCYHECTBJISTb Uepe3 BHEUHME IepeMeHHbe. OyHKUUU
MOTYT paclojlaraThbCsa B MCXOIOHOM OQanjie B JIOOOM Hopsalke, a caMma
MCXOOHAs NporpaMMa MOXET pas3MellaTbCs Ha HEeCKOJIBKUMX dalyax,
HO Tak, 4YTOOH HM OnHa O(QYHKIUMS He paclenjisjiach

Onepatrop RETURN crnyxuTr MexaHM3MOM IJid BO3BpAlleHMSA 3SHa-

UeHMd M3 BHI3BAHHOM QYyHKUMM B (QYHKLMIO, KOTOpad K He¥ obpaTu-
mack. 3a RETURN moxer cremoBaTh Jioboe BHpPAaXeHUE!

RETURN ( Beipaxenue)

BrispiBanmas QYHKLMS MOXET MIHOPMPOBATH BO3BpAallaeMoe

3HadYeHMe, eCJM OHa BTOrO HnoxejlaeT. Bojee Toro, noctge RETURN
MOXeT He OHTb BOOOIE HMKAKOI'O BEPAXEHMS; B BDTOM CJIydyae B BEH-
3EIBAKIYI0 NNPOTPaMMy He IepelaeTCs HMKAKOT'O 3HAUeHUd. YIpaBsJe-
HYE TakXe BO3BPAlETCs B BHIBBALIYID IpoTpaMMy 0e3 rnepelnauu
Kakoro- qubOo 3HaAYEeHMS M B TOM CJliyyae, KOoI'Ja IIPY BHIIOJIHEHUM MEI
«TIpOoBaJIMBAEMCS» Ha KOHell OYHKUMM, IOCTUIAas 3aKpPHBAaIEeNCsd
npaBoi QUIYpPHOM CKOOkM. ECnu dyHkUMS BO3BpamaeT 3HAUSHMUE U3
OOHOTO MeCTa M He BO3BpallaeT HMKAKOIT'O 3HaAUYeHUS U3 IPYyTOoTo
MecTa, DTO He SABJISETCS HE3AaKOHHBEIM, HO MOXET OBITH NPM3HAKOM
KaKMxX- TO HENPUSATHOCTEMN. B JobOoM cliydae «3HaueHreM» QyHKIUY,



KOTOpasa He BO3BpallaeT 3HAUEHMS, HECOMHEHHO OymeT Mycop. Or-
nanouHasa nporpamma LI NT nposepger makme ommbkm.

MexaHMKa KOMOMJIAUUM U 3arpys3ku «C»- nporpamM, pacrnosio-

KCHHEIX B HECKOJIbLKUX MCXONHEIX (aljax, MEHAETCH OT CUCTEMH K
cucteme. B cucreme «UNl X», Hanpumep, 2Ty paboTy BHIIOJHAET
xomaHma ' CC , ynomaunyTasa B rsaBe 1. I[penmnojioxmuM, UTO TPU
OYHKUUM HAXOOATCH B Tpex pasiuuHbex odarnax c¢ mmenamm MAIN. c,
GETLINE. C 1 | NDEX. ¢ . Torma xomaHna

CC MAI N. C GETLI NE. C | NDEX. C

KOMIOMJIMPYET B3TU Tpu Qania, IIoMellaeT IIOJIYUEeHHBEV HaCTpaXBaeMBN
obwvexTHut koxm B daruer MAI N, O GETLI NE. O u | NDEX. O u zarpyxa-
€T MX BCEX B BHIIOJHAEMHM Oari, Hasmsaewmsni A. OUT

Ecnmr mMeeTcsd kakad- Tto ommbra, cxaxemM B MAIN. C, 1o sToT

bary MOXHO MEPEeKOMIMJIMPOBATE OTAEJILHO M 3arpy3uTh BMECTEe C
OpenploymMy OOBEeKTHEMM QanjiaMy 10 KOMaHIe

CC MAI N. C GETLI N. O I NDEX. O

Komanpa ' CC wucnonpsyeT coIrJjlalleHMe O HAMMEHOBAHUU C K. C»

M K. O» OJid TOTO, YTOOHE OTJMUMTE MCXOIHHEE OGaljbl OT OOBLEKTHEHX.
Ynpaxnenue 4-1

CocraBbTe mporpammy s oyHxuum RI NDEX(S, T), xoropas
BO3BpallaeT MOSMUMI CAMOTO MNPAaBOTO BXOXIAeHMA T B S u -1, ecnu
S ue conmepxut T.

4. 2. dyHKUMM, BOSBpalaniye HeleJse
BHadYeHUs

IJo cux MHOop HM OIOHA M3 HAlMX IPOTPaAMM HE COIepxXajla KaKo-

ro- IMbo OonNMcCaHUA Tulla QYHKUMM. Hejio B TOM, UYTO IO yMOJIYAHMIO
OYHKLUMA HEABHO ONMCHBAETCH CBOMM IOABJICHMEM B BHPAXSHUM MIIM ONEepaTope,
wanpumep, B WHI LE (GETLI NE( LI NE, MAXLI NE) > 0)

Eciy HEeKOTOpOe MMS, KOTOpOe He OBUIO ONMCAaHO paHee, I04B-
JISeTCA B BHPAXEHUM M 3a HUM CJeIyeT JieBasd KpyrJjiagd CKobka, TO
OHO IO KOHTEKCTY CUMTaeTCHa MMEeHeM HEeKOTOpOoM GyHKUumM. Kpome
TOrO, MO YMOJIYAHMI MpennojlaraeTcs, 4YTo 3Ta QyHKUMS BO3Bpalla-
er 3Hauenue Tuna | NT. Tax xax B Brpaxenusax CHAR npeobpasyem-
ca B INT, 7o HEeT HeOOXOIMMOCTM ONMUCHBATL QYHKLMU, BO3BpAllA-
mue CHAR. 3Ty npemnosioxeHusa MOKPHBAT OOJLUMHCTBO CJIydaes
BKJIOUYASA BCE MNPMBEIEHHHE OO CUX [OP NPUMEPHL.

HO UTO NPOUCXOINT, €CHAM QYHKUMS IOOJIKHA BO3BPATUTL 3HAaUe-

HME KaKOTO- TO APYTOTo Tuna ? MHOTME UMCJIeHHHE QYHKLUUU, TaKue
xaxk SQRT, SIN u COS sBoszsepamawnt DOUBLE, npyrme cneumnasbHbe
OYHKLUUM BO3BPAUAT 3HAUEHUS OPYIMX TUNOB. UTOOH NOKA3ATh

KakK [NOCTYNAaTh B 3TOM CJlydae, JaBalTe HalMIeM UM MCIOJb3yeM
dyuxumpo AToF(S), xoropas npeofpasyer CTpoky S B 3KBUBAJIEHT-
HOE el mJjaBapllee YUCIJIO OBOMHOM TouHocTu. dyHkuma AToF asma-
eTca pacumpeHueMm aTol, BapMaHTH KOTOPOM MBl HANMCAaJM B IJlaBax
2 u 3; ona obpabaTeBaeT HeOOA3ATEJbHO 3HAK U OECATUUHYI TOU-
Ky, a TakxXe LeJyld UM OPODOHYK YacThb, KaxXOasd M3 KOTOPHEX MOXET
KakK INPpUCYTCTBOBATL, TaK M OTCYTCTBOBATL./ 3Ta mpoueadypa ope-
obpaszoBaHMAa BBOIA HE OUEHb BEICOKOTO KadyeCTBa, MHaue OHAa O
3aHAana BoJiblle MecTa, YeM HaM XOTeJoCh Owlf .

Bo- nepBuix, cama AToF momkHa onmmucHBATH TUIN BO3BPANAEMOTO

el 3HaueHus, NOCKoJibKy OH oTjsmuen oT | NT. Tax xak B Bopaxe-
umax tun FLOAT npeobpasyercs 8 DOUBLE, To HeT HMKAKOTO CMEC-
jga B ToM, uTobm ATCOF Boszsepamasa FLOAT;, Ml MOXeM C paBHEM yC-
[IeXOM BOCIOJIE30BATECH HNONOJHUTEJLHOM TOUHOCTBLI, TakK YUTO MEH

Kak,



nojlaraeM, UToO BO3BpamaeMoe 3Hauenue tuna DOUBLE. Vma Tuna
IOOJIXXHO CTOATH Hepen VIMeHeM q)yHKLLMM, KaK I[IOKaREIBaAeTCd HMXe.

DOUBLE ATOR(S) /* CONVERT STRING S TO DOUBLE */
CHAR S[];

{
DOUBLE VAL, POVER;

INT I, SIG\

FOR(1=0; S[I1]==""" \I\!I S[1]=="\N \I\!l S[I]=="\T"; |++)
; /* SKIP WHI TE SPACE */

SIGN = 1;

IF (S[I] =="+" \I\l g[I] =="-") /* SIGN */
SIGN = (S[l++4] =="+") ?2 1 : -1;

FOR (VAL = 0; S[I] >='0" & S[I] <= '9"; |+4)
VAL = 10 * VAL + S[I] - '0';

IF (S[1] ==".")

| ++;

FOR (POAER = 1; S[1] >='0" && S[I] <="'9"; |++) {
VAL = 10 * VAL + S[I] - '0';

POVNER *= 10;

}
RETURN(SI GN * VAL / POWER);
}

BTOpPEIM, HO CTOJIb € BAaXHBEIM, SABJIAETCH TO, UTO BHBHBAKIASN
dyHKUMA moJiKkHA o6BaBuUTE o ToM, uro ATOF BO3Bpamaer 3HaueHwMe,
ormmunoe oT | NT Ttuna. Takoe oOBABJIEHUME INEMOHCTPUPYETCH Ha
npyMepe CJeOyolero NPYMUTUBHOTO HACTOJIBHOTO KaJbKYJIATopa

| empBa mpuromHoro mJjd NomBemeHuUA OajlaHCa B YEKOBOM KHMXKe/ ,
KOTOPEIM CUMTHBAET O ONHOMY UYMCIIy Ha CTPOKY, [PUUEM BTO UYKC-
JIO MOXET MMEeThb 3HaK, UM CKJaIHBaeT BCEe umncia, [edaTasd CyMMYy
nocJjie Kaxmoro BBOIA.

#DEFI NE MAXLI NE 100

MAI N() /* RUDI MENTARY DESK CALKULATOR */

{

DOUBLE SUM ATOR() ;

CHAR LI NE[ MAXLI NE] ;

SUM = 0;

WHI LE ( GETLI NE(LI NE, MAXLINE) > 0)
PRI NTF( «\ T% 2F\ N», SUMF=ATOF( LI NE) ) ;

OmcaHue

DOUBLE SUM ATOF();

rosoputr, uro SUM aengercsa nepemennon tuna DOUBLE , u uto
ATOF aBisercsa dyHKLUMENM, Bo3Bpamawomel 3Hauenme tuna DOUBLE .
9Ta MHEMOHMKAa Os3HauaeT, d4To sHadeHumamu kak SUM Taxk u
ATOF(...) aBagoTCHa IJaBaomMe UYMcjia IBOMHOM TOUHOCTM.

Eciu ¢yuxkuma ATOF »me BymeT onmcaHa SBHO B 0BOMX MECTax,

7o B «C» mpenmoslaraeTcs, 4YTO OHAa BO3BpallaeT LieJjioe 3HaUeHMe,
Y BB MOJIyUMTE OECCMBICJIEHHHM oTBeT. Ecau cama ATOF u obpame-
umve k "Hett B MAI N umenT HecoOBMECTUMEIE TUIE M HAXOOATCS B OI-
HOM M TOM Xe Odaljie, TO 3TO OyIeT OOHAPYXEHO KOMIMISATOPOM. HO
eciau ATOF 6Grta CKOMOMIMPOBAHAa OTIENbHO [ UuTo Bojiee BepoATHO! ,
TO 3TO HECOOTBETCTBME He OymeT 3aduxcupoBaHo, Tak uro ATOF
Oymer Bo3BpamaTh 3HaueHumsa tuna DOUBLE, ¢ xoropemm MAIN 6ymer
obpamarsca, kak ¢ | NT , uro npuBemer k GECCMBICIIEHHEIM PE3YJib-
raram. /Iporpamma LI NT BrmaemmeaeT sty ommbxy/ .

Mvmes ATOF, Mb, B nprHUUNE, MOTJIM OB C €€ INOMOIBLK Halu-

care ATO (npeobpaszosanue crpoku B | NT):

ATA (S) /* CONVERT STRING S TO | NTEGER */

CHAR §[];

{
DOUBLE ATOF();



RETURN( ATOF(S) ) ;
}

OBpaTrTe BHUMAHME HA CTPYKTypy onmcauui u omnepatrop RETURN
SHadueHMe BEPAXEHUA B

RETURN ( Beipaxenue)

BCerza npeobpasyeTcs K TUly OYHKLUMM Nepel BHIIOJIHEHMEM CAaMOTO
BO3BpaumeHusa. IoszrTomy npu nosaejeuvu B onepatope RETURN zunaue-
ume ¢yHxuum atoF, wmMmewnmee Tun DOUBLE, asToMaTuueckm npeobpa-
syerca B | NI, nockonbky odyuxumsa ATO Bosepamaer | NT. (Kax
OoBCyXIaJjioCch B IJlaBe 2, Mpeobpas30oBaHMe 3HAadeHUsd C IJlaBanien
rouxkoit k Tuny | NT ocymecrBiserca nocpencTBoM OTOpPaCHBAHUSA
IPOBHOM YacTu) .

YnpaxHenue 4-2

Pacumpsre ATOF makum oBpasoM, uToOB OHAa MOTJiIa paboTaThb C
UurcJiaMM BUIIA

123. 45e-6

IrOoe 3a 4UMCJIOM C IJlaBapilel TOUYKOM MOoXeT cjemoearTk ' E u noxa-
3aTeJIb 3KCIOHEHTH, BOSMOXHO CO BHAKOM.

4. 3. Eme o6 apryMeHTax GyHKUMMI

B rmaBe 1 MBIl yxe oBCyxIajau TOT GaKT , UTO apryMEeHTH (QyH-
KUMM [NepemnalnTCcsa IO 3HAYEHMIO, T.e. BBEB3BaHHaA QYHKLUMA HOJIydaeT
CBOI BPEMEHHYI KONIMI KaxXIoI'o apl'yMeHTa, a He eI'o aIpec. BTO
O3HauvaeT, UYTO BHB3BAHHASA QYHKIMS HEe MOXET BO3IEMCTBOBATH Ha
VMCXOOHBIM apT'yMEHT B BEHEI3EBaWeM OyHKLUMM. BHYyTpM QYyHKLUM KaxX-
OB apT'yMEHT IO CYWEeCTBY SBJIAETCH JIOKAJIBHOM IIEePEeMEHHOM, KO-
TOpas MHMLUMAJIUBUPYETCHS TeM 3HadeHMeM, C KOTOPBIM K 3TOV QyHK-
uy o0paTUIIMCh.

Eciy B KauecCcTBe apryMeHTa (QYyHKUMM BEICTyNaeT MMI MaCCHUBA,

TO HNepemaeTcsda ampec Hadajla ®TOI'0O MacCMBAa,; CaMM BJIEMEHTEHEL He
KONMPyKnTCd. OYHKLUMS MOXET M3MEHSATH B2JIEMEeHTH MaCCHBa, MCIOJIb-
3ysa MHIOEKCaluo M agpec Hadaja. TaxkuMm obpas30oM, MacCUB IIepena-
eTca o CchUlKe. B muiaBe 5 Mel oBcymuMm, Kak MCIOJIbL30BaHME yKa-
3aTejyier MNO3BOJISeT (QYHKLUMAM BO3OEMCTBOBATL HAa OTJIMUHBEIE OT
MaCCHMBOBR II€pPEMEHHEE B BBEBHEBALIUX QYHKLUAX.

Mexny HOpodmM, HEeCyWeCTBYEeT IIOJIHOCTBK YyIOBJIETBOPUTEJIEHOTO
crnocofa HaIMCaHUS [IEPEHOCHMOM QYyHKUUM C IEePEeMEeHHEM YMCJIOM
apryMeHTOB. Jeyio B TOM, UYTO HET IIePeHOCHMMOTIO clrocoba, C IIo-
MOIBI KOTOPOI'O BHI3BaHHAA (QyHKLMS MOIJla OB ONpeleliUTb, CKOJIb-
KO apryMeHTOB ObBUJIO QakTUUECKM NepelaHO €M B IaHHOM obpale-
HuM. TaxuMm oOpa30M, BE, HaAIPMMepP, HEe MOXeTe HalucaTb LOeMCT-
BUTEJIbHO IIEePEeHOCUMMYK OYyHKLMID, KoTopasa OyIeT BBUMCIATHL MaKCHU-
MyM OT IPOM3BOJIBHOI'O YMCJIa aAPT'yMEHTOB, Kak IeJlaldT BCTPOEHHEE
dyuxuru MAX B dpoprpane u PL/ 1.

OOBIUHO CO CJlydaeM IIepPEeMEeHHOI'O 4MCJla apr'yMeHTOB Oe30IacHO
VMeThb IeJIO, €CJM BH3BaHHAA QYHKUMS HEe UCIOJNIb3yeT apIl'yMEeHTOB,
KOTOPBEIE €¥ Ha CaMOM JeJie He ObBUIM [IepemaHE, M €CJIM TUIE COI-
nacyorca. CamMasa pacnpocTpaHeHHasa B as3bike «C» dyHkumsa c mepe-
MennuM umcioM - PRINTF . Ona nosmyuaer M3 mepBoro apryMeHTa
nHQOPMALIML, IIO03BOJIAKIYI ONPemesIMTh KOJIMUEeCTBO OCTAaJIbHEIX ap-
ryMeHTOB U ux Tune. ®yuxumsa PRI NTF patoraer coBepumenHHo Hem-
PaBUJILHO, €CJIM BBI3BEIBaKIAasg QYyHKLUMSA NepelaeT €Ml HeJOCTaTOdHOe
KOJIMYECTBO APIyMEHTOR, MJIM €CJIM UMX TUIE He COIJlaCylnTcd C THU-
maMy, yKasaHHBEMM B IIepBOM apryMeHTe. 39Ta QyHKLUMSA He ABJIAeTCH



IEPEHOCKUMMOM M HOOJDKHa MOOMPUUMPOBATBCSA NPM MCIOJb30BaHUM B
Pa3IMYHBIX YyCJIOBUAX.

Ecam xe Tunel apryMEHTOB M3BECTHE, TO KOHEL CIOMCKa apry-
MEHTOB MOXHO OTMETMUTBL, MCIOJIb3YySd Kakoe- TO COIJIalleHMe, Halpu-
Mep, cumMTas, YTO HEKOTOpOe CIelMaJIbHOEe B3HAa4YeHMEe apryMeHTa
(uacTo HyJIB) ABJIAETCH NPU3HAKOM KOHIIA APTyMEHTOB.

4.4, BHemHMe HepeMeHHEIe

Iporpamma Ha a3wke «C» cocTouT M3 Habopa BHEMHUX OODBEK-

TOB, KOTOPEE SABJIANTCS JIMOO INepeMeHHBMM, Jmbo oyHkumsaumm. Tep-
MMH «BHEMHUM» MUCIOJIb3YyeTCs TJIABHHM 00pasoM B IIPOTUBOIOCTAB-
JIEHVE TEepMMHY «KBHYTPEHHUI», KOTOPHM OIMCHEBAKTCS API'yMEHTHl U
aBTOMATUUECKME [Ie€PEMEHHHE, OINpPeIeJIeHHEE BHYPTU OYHKIIWMIN.
BHemHME INepeMeHHBe ONpeleJIeHH BHEe KakoMl- Iudo QYHKUMM M, Ta-
KM 00pa30M, IIOTEHUMAaJIbHO IOOCTYIIHEl IJiIS MHOI'MX QyHKUMM. Camu
byHKUIMM BCceTma SBJISIOTCS BHEMHMMM, [IOTOMY UTO IpPpaBuUila S3bKa
«C» He paspemanT ONpenesyiaTh ONHM QYHKUUM BHYTPM OPYyTIuUx. Ilo
YMOJITUAHMI0 BHEMHME IIePEMEeHHHE ABJISITCS TaKXe UM «IJjio0ajibHEIMM,
Tak UTO BCe CCHBUIKM Ha TaKyl [IepPeMeHHYH, MCIOJb3yK lre OIHO U
To xe mMsa (maxe M3 QYHKUMM, CKOMIMJIVMPOBAHHEIX HE3aBUCUMO),
OyIoyT CCBUIKAMM Ha OIOHO UM TO Xe. B B»TOM CMHICJIE BHEUNHUE Iepe-
MeHHEle aHajsioruunel nepemenusM COMMON B doprpane m EXTERNAL B
PL/ 1. HospHee MH NOKaxeM, KakK ONPENEJIMTL BHEIHUE IIepPEeMEHHLS
u OyHKUMM TakKuM oOoOpa30M, UYTOOB OHM OBJIM IOCTYIIHEL He IJIoOajib-
HO, a TOJIbKO B IpelejiaXx OOHOT'O MCXOIOHOTO dania.

B cuny cepoemn rjo0asyibHOM OOCTYINHOCTM BHEIUHME NepPEMEHHHE
OPelOoCTAaBRJANT IPYyI'yl, OTJMUHY OT apl'yMEHTOB M BO3BpallaeMBIX
3HAUYEHUY, BO3MOXHOCTBL IJIS OOMeHa OaHHBIMM MeXOy OQYHKLMVSIMU.
Ecniy mMsa BHeEWHEeM NepPeMeHHOM KaKMM- JIMOO o0pa30M ONMCaHO, TO
gobas QyHKLMS MMeeT IOCTYIl K DTOM IIePeMEeHHOM, CCHJIasCb K Hel
10 2TOMY MMEHU.

B crnyuasx, KoOT'Ja CBS3b MeXIOy OQOYHKLUMIMM OCYUECTBJISETCS C
IOMOUbI OOJIBWOTO UMCJla IePEMEHHEIX, BHEUIHME IIepeMeHHbBle OKa3b-
BamwTCsa OoJiee ynoOHBIMM M BQOEKTUBHBIMM, UYEM MCIIOJIb30BaHUE
OJIMHHEIX CIMCKOB apryMeHTOB. Kak, OIHaKO, OTMeuYaJIOChk B IJlabe
1, 370 cooBpaxeHue cijemyeT MCIOJb30BATH C ONPEIeJIEHHOM OCTO-
POXHOCTBIO, TaK KakK OHO MOXET IIJIOXO OTPAa3UTLCH Ha CTPYKType
OpoTrpaMM M IPUMBOAOUTL K HOpoT'paMMaM C OOJIBUMM UMCJIOM CBSA3EM IO
OaHHBEIM MeXIy OYHKLMSIMU.

BTopas npuuMHa MCIOJIb30BaHMS BHEUHUX I€PEeMEeHHEHX CBA3aHa

C MHMLUMAJIM3alMey. B yacTHOCTM, BHEUHME MaCCUBH MOT'YT OHTH
VHUIMAJIMU3UPOBAHE a aBToMaTuUUeCcKkMe HeT. Mel pacCMOTPMM BONIPOC
00 MHMLUMAJIM3ALMM B KOHIIE 3TOM I'JIaBH.

TpeTbsa OpUMUMHA MCIOJIB30BAHMSA BHEIHMX [NEePEeMEeHHHX O0YCJIOB-
JleHa uMxX 0O0JIaCTh0 IOEeMCTBMUS M BPEMEHEeM CylleCTBOBaHMSA. ABTOMa-
TUUECKME II€epPEeMeHHEE SBJIAITCH BHYTPEHHMMM IO OTHOUEHMI K QyH-
KUMAM; OHM BO3HMKAKLT IPU BXOoIe B QYHKLUMIO M MCUe3aT [IPU BEH-
xomoe M3 Hee. BHellHMe IepeMeHHBe, HaIOpOTMB, CYyUWeCTBYIT IIOCTO-
AHHO. OHM He NOSABJIANTHA M HEe MCcYe3alnT, TaK 4To MOI'yT coXxXpa-
HATH CBOM 3HaUYeHMHI B IepMol OT OIHOTIO obpaleHMsa K QYyHKUMM IO
OIpyToTro. B cujly »TOro, €CciM IOBe OQYyHKUUM MCIOJb3YKT HEKOTOPHE
ofuye HnaHHBE, IPMYEM HM OIOHA M3 HUX He obOpallaeTcd K IpyIon ,
TO YacCTO HamboJjiee yHOOOHEIM OKAa3bIBAETCH XPAaHUTh 2TK OOWMe naH-
HEIE B BMIE BHEUHUX [IEePEeMEeHHHX, a He IIepelakBaTb MX B QYHKLMIO
1 o0paTHO C IOMOWBK APTYyMEHTOB.

OaBaliTe OPOIOJIKMM OOCYXIEeHMe D3TOI'0 BONpoca Ha OOJIbIIOM
npuMepe. 3amada OynoeT COCTOATh B HANMCAHMM OPYTOM NPOTPaMME
OJI9 KaJIbKyJIaTopa, Jydllel, yeM Npelsnylas. 3OeChb OONYyCKaklTCH



onepauuut +, -, *,/ wu 3pax = (OJg BHOAUYM OTBETA). BMECTO MHOUKC-
HOT'O NPEenNCTAaBJIEHMA KAJIbKYJIATOP OyIOeT MCIOJb30BaTh OOPATHYIO
IOJIbCKYI HOTALMI, IOCKOJIbKY €€ HEeCKOJIbKO JIeTdue peajiM30BaTh. B
OOpPaTHOM NOJIbCKOM HOTAlLUMM BHAK CJedyeT 3a OllepaHIaMM; MHOUK-
CHOE BEREIpaAXEeHMEe TuIla

(1-2)*(4+5)=

3allMCEIBaeTCda B BUIOE

12- 45+*=

KpyT1Jele CKODKU IIpM S5TOM HE HYXHEI

Peanmzaumsa Oka3BIBAETCH BEeCbMa NPOCTOM. KaXIBlM ONepaHm IIo-
MemaeTCcs B CTEK; KOT'IOa MNOCTyllaeT 3HaK ollepaluy, HyXHOe UMCJIIO
onepaHnoe (OBa mia OUHAPHBIX ONEpPAaluli) BBHMMAETCH, K HUM [PU-
MEHSEeTCs OolIepalus M pel3yJibTaT HalpaBJigeTcsa OoOpaTHO B

CTEeK. TaK B NPMBEINEHHOM Bhe npumepe 1 u 2 nmomMemanTcs B CTEK
M 3aTeM 3aMEeHHITCA MX pPas3HoCThbo, -1.nocjge storo 4 m 5 BBO-
OATCA B CTEeK UM 3aTEeM BaMEeHAKNTCHA CBoOel cyMMol, 9. manee uucia
-1 u 9 s3aMeHAKNTCH B CTeKe Ha MX pOU3BeIeHue, pasHoe -9. omne-
pauusa = nevaTaeT BEPXHMM BJIEMEHT CTeka, He ypandaa ero (rTak
UTO NPOMEXYyTOUHHE BBUMCIIEHUS MOTYT OLIThb NPOBEPEHH) .

CaMmu omnepaumm NOMEUEeHUS UMCeJI B CTEeK U UMX M3BJIEUEeHUS

OYeHb IIPOCTH, HO, B CBS3M C BKJIOUEHMEM B HACTOAWYK NIPOTPaMMy
OBHapyXeHMsa OouUMOOK M BOCCTAHOBJIEHMHI, OHM OKAaBBIBAKTCH HOCTAa-
TOYHO IJIMHHBEIMM. [loaTOoMy Jiydme OQOPMUTBH MX B BUIE OTIEJIbHEIX
byHKLIMM, UeM NNOBTOPSATE COOTBETCTBYKIMI TEKCT NOBCKOY B IPOI-
pamMme. Kpome TOTO, HyXHa OTHeJIbHas OYHKUMS OJIS BHOOPKM U3
BBOIA CJIenIyKIe) OolepaluMy MM ornepaHma. TakuMm oOpa30M, CTPYK-
Typa IpPOT'PaMMEl MMEeeT BMUI!

VWHI LE( nocrynaer onepauua UM ONEpPaHn, a He KOHEl

| F ( uwmcso )

IIOMECTUTEL €T'0 B CTeK

eLSE | F ( onepauns )

BEIHYTH OIIEPAHIE M3 CTEKA

BREINIOJIHUTE OIIEPALIMIO

IIOMECTUTL PE3YJIbTAT B CTEK

ELSE

ommbka

OCHOBHOM BOMNPOC, KOTOPBIM eme He ObJI OOCyXIeH, 3akKJodaeT-

Cs B TOM, I'Ie INOMECTUTH CTek, T. E. Kakme npouenyps CMOTYT
ofpamaTbCsa K HeMy HenocpencTBeHHO. OIHa M3 TaKMX BO3MOXHOC-
Tein cocrouT B nomemenuu crexa B MAIN u mepemaum camoro creka
¥ TeKylleM NO3MLUUM B CcTeke QyHKUMAM, paboTammMM CO CTeKOM. Ho
dyuxuumu MAI N HeT HEeoBXOOAMMOCTM MMEThH OeJIO C MNePEeMEeHHEMM, YyII-
PaBIAOIYMMY CTEKOM;, €M e€CTEeCTBEHHO PacCyXIDaTb B TEPMMHAX I10-
MEUeHMS UMCeJI B CTEeK M MIBJIEUEHUS MX OTTyHa. B CUIIy 3TOTO MH
pemmnyaM crejiaTbh CTEeK M CBSBaHHYI C HUMM MHOOPMALMID BHEUHYMU
nepeMeHHuMy , nocTynHemu dyHrumam PUSH (nomemenue B crek) u
POP (wuszBneuenue m3s creka), Ho He MAIN.

[lepeBOn >TOM CXEMH B NpOoTrpaMMy IOOCTAaTOWHO NPOCT. Benymasa
oporpaMMa SBJISETCS IO CYyWEeCcTBY OOJNbIIMM IepekKJioyaTesiIeM 10 TU-
oy onepauuu MM OIEepaHIy; B2TO, II10-BUIMMOMY, OOJiee xXapaKTep-
HOE IpMMEHeMre IepeKJInYaTelisd, YeM TO, KOTOopoe OBJIO MNPOIEeMOHC-
TPUPOBAHO B TJlaBe 3.

#DEFI NE MAXOP 20 /* MAX SI ZE OF OPERAND, OPERATOR *
#DEFI NE NUMBER ' 0" /* SI GNAL THAT NUMBER FOUND */

#DEFI NE TOOBI G ' 9' /* SIGNAL THAT STRING IS TOO BI G *

MAI N() /* REVERSE POLI SH DESK CALCULATOR */
/(

| NT TUPE;

CHAR S[ MAXOP] :



DOUBLE OP2, ATOF() , POP(), PUSH() ;
WHI LE (( TUPE=CGETOPR( S, MAXOP) ) ! =ECF) ;
SW TCH( TUPE) /( CASE NUMBER:
PUSH( ATOF(S) ) ;

BREAK;

CASE ' +':

PUSH( PGP() +POP() ) ;

BREAK;

CASE ' *':

PUSH( PGP() * POP() ) ;

BREAK;

CASE '-':

OP2=POP() ;

PUSH( POP() - OP2) ;

BREAK;

CASE ' /"' :

OP2=POP() ;

IF (OP2 = 0.0)

PUSH( POP() / OP2) ;

ELSE

PRI NTF( «ZERO DI VI SOR POPPED\ N») ;
BREAK;

CASE ' =':

PRI NTF( «\ T9%\ N», PUSH( POP()) ) ;
BREAK;

CASE ' C :

CLEAR() ;

BREAK;

CASE TOOBI G

PRI NTF(«% 20S ... |'S TOO LONG N», S)
BREAK;

/)
/)
#DEFI NE MAXVAL 100 /* MAXI MUM DEPTH OF VAL STACK */

INT SP = 0; /* STACK POl NTER */
DOUBLE VAL[ MAXVAL] ; /*VALUE STACK */
DOUBLE PUSH( F) /* PUSH F ONTO VALUE STACK */
DOUBLE F;

I(
I F (SP < MAXVAL)
RETURN( VAL[ SP++] =F);
ELSE  /(
PRI NTF( «<ERROR.  STACK FULL\ N») ;
CLEAR() ;
RETURN( 0) ;

/)

1)

DOUBLE POP() /* POP TOP VALUE FROM STEACK */
/(
IF (SP > 0)
RETURN( VAL[ - - SP] ) ;
ELSE  /(
PRI NTF( «<ERROR.  STACK EMPTY\ Nb) ;
CLEAR();
RETURN( 0) ;
/)
1)

CLEAR() /* CLEAR STACK */
/(

SP=0;
I)



Komauma C oummaer crex ¢ nomombi oyuxumm CLEAR, xoropas
TaKXe UCHOJIb3yeTcHa B caydae ommbky oyHxumamu PUSH 1 POP. «
dyuxumum GETOP MBI OUeHbB CKOPO BEPHEMCH.

Kak yXe IOBOPMJIOCH B IJjiaBe 1, IepeMeHHasa ABJSSTCH BHel-

Hel, eCJM OHa OoIpelejieHa BHe TeJjla KakoM OBl TO HM OBJIO QyHK-
uuyr. Io3TOMYy CTEK M yKas3aTesb CTeKa, KOTOPBE NOJIKHE MCIOJIb-
soBarbca pyHxuuamm PUSH, POP u CLEAR, onpemnesieHsl BHE 3TUX
Tpex byHkumit. Ho cama oyuxuma MAI N me ccrmmaercsa HUM K CTexy,
HM K yKa3aTeJln CTeKa - KX ydacTHre TUATEJbHO 3aMaCKMPOBAHO. B
CHMJIy 3TOTO YacCThb MNPOTPAaMMEl, COOTBETCTByKIAS ONepauum = , MUC- I0JIb3yeT
xoHcTpyxkumio PUSH(POP());

OJIS TOTO, UTOOH MNPOAHANU3UPOBATL BEPXHMUNA 3JIEMEHT CTeKa, He
U3MEHSAd ero.

OTMETMM TakKxXe, UTO TakK Kak onepaumm + un KOMMY TaTUBHE,
IOPAIOOK, B KOTOPOM OBBEIMHSAKNTCH M3BJIEUEHHHE OINEePAaHIL, HEeCy-
WEeCTBEHEeH, HO B CJjydYae omnepaumi - 1 / HEOBXOOMMO pPasJIUYaTh
JIEBBIM M NPaBbM ONEPAaHIH.

*

Ynpaxnenmne 4- 3

[lpBeeHHas OCHOBHAaA CXeMa IHOOIIyCKAaeT HEeINOCPEeICTBEHHOE
pacurpeHre BO3MOXHOCTEM KaJlIbKyJiATopa. BxIIowuUMTe onepaluio ne-
JIeHSA I10 MOIYJIIO % u YVHAPHEM MMHYC. BKJIOUMTE KOMaHIYy «CTe-
peTs», KOTOpas yIalldseT BEPXHUM BJIEMEHT CTeKa. BBeOuTe KOMaH-
OBl 1Jid paboOTH C [IepeMEHHBIMU. / 3To npocTO, €eCHM MMEeHa Iepe-
MEHHBIX OYyIOYyT COCTOSATbL M3 OIOHOM OYKBH M3 MMeRMXCS IBalllaTu
mecTtn 6yks/.

4.5. IpaBuna, onpegenswuye objacThb
DeCTBUS

@yHKLU/H/I M BHEIIHME II€ePEMEHHBIEe, BXOOAIME B COCTaB

«C»- mporpaMMe], He 0O0S3aHH KOMIMJIUPOBATHCS OINHOBPEMEHHO;
InIporpaMMa Ha MCXOIOHOM A3BIKE MOXET pacliojlar'aTbCsAa B HECKOJIBKUX
bannax, ¥ paHee CKOMIMJIMPOBAHHBEIE NPOLEOYPH MOTYT 3arpyXaTbCHd
n3 OubiamoTek. JIBa BONPOCa MNPEeNCTAaBJIAKNT MHTEPEC:

Kak crnenmyeT COCTAaBJATH ONMCAHUSA, UYTOOBl [IEPEMEHHBE IIpa-
BIMJIBHO BOCIIPMHVMMAJIMCE BO BPEMA KOMIIMIIALIUU 7

Kak crienmyeT COCTAaBJATH ONMCAHUSA, UYTOOB oDecrneumThb IIpa-
BUJILHYK CBS3b YacTel NpOTPaMMel MIPU 3arpy3Ke ?

4.5.1. O6nacTer »mencCTBUS

OByacTe0 OEMCTBUSA MMEHM ABJISETCH Ta YAaCThb NPOTPaMME, B
KOTOPOM BTO MMS OIpenejieHO. I aBTOMAaTUUECKOM [IepeMeHHOH,
ONMCAHHOM B HauvaJjie QYyHKLUMM, OOJIaCThbi0 OEeMCTBUSA SBJISETCS Ta
byHkLIMSA, B KOTOPOM OINMCAHO MMS BTOM IIEepPEeMEeHHOM, a IIepeMeHHBe
M3 PAa3HBIX OYyHKLMM, MMenlMe OIMHAKOBOE MM, CUMTAlTCS He OT-
HOCALMMMCS IPYyTD K IPpyry. OTO X& CHPpAaBelJIMBO UM OJIS apTyMEHTOB
OYHKLMN.

OByacTbe HeMCTBUSA BHEUHEN [NEePeMEeHHOM NPpOCTUpaeTcsa OT TOou-

KM, B KOTOPOV OHa OOBABJIEHA B MCXOHOHOM Oalje, IO KOHILA BTOTIO

dbarna. Hanpmmep, ecsm VAL, SP, PUSH, POP un CLEAR onpenesnenn



B OOHOM (Qaljie B HOopsalke, YKAa3aHHOM BHIIE, a MMEHHO.

INT SP = 0;

DOUBLE VAL[ MAXVAL] ;

DOUBLE PUSH(F) {...}

DOUBLE POP() {...}

CLEAR() {...}

To nepemeHHele VAL n SP moxno mucnomeszsosare B PUSH, POP un
CLEAR mpsamo mo ¥MMeHM; HMKAKME MOMNOJIHUTEJIbHHE ONMCAHUS HE
HYXHBL

C Opyroi CTOPOHH, E€CJIM HYXHO COCJIAaTbCS Ha BHEIHIWO Hepe-
MEHHYI0 IO €€ OINpemesIeHMs, WM €CJIM TaKasd [NepeMeHHas onpene-
JeHa B Qanje, OTJIMYHOM OT TOI'O, B KOTOPOM OHAa MCIOJbL3yeTCH,
70 Heobxommmo omnmcaHue EXTERN

BaxHO pas3yiMuaTh ONMCaHME BHENHEN [IePEMEeHHOMW U ee olpelne-
JICHME. ONMCaHMe yKaseBaeT CBOMCTBa IepeMeHHoU [ ee Tum, pas-
Mep M T. O./; onpemeseHMe Xe BESHBACT elle M OTBEeIACHME MNaMATH.
Ecyam BHe KakoM OBl TO HM OBJIO QYHKUMM IOSABJISAITCS CTPOUKU

I NT SP;

DOUBLE VAL[ MAXVAL] ;

TO OHM onpenesdanT BHemHue nepemenuse SP u VAL, BuzmBanT OT-
BeIeHVe MNaMSaTU IJIS HMX M CJIYXaT B KaueCcTBe ONMCAHMS OJIsS OC-
TaJIbHOM YacCTM STOTO MCXOIHOTO Qanjya. B TO xe BpeMsa CTPOUKU
EXTERN | NT SP;

EXTERN DOUBLE VAL[];

ONMCEIBAIT B OCTAJIbHOM YaCTM BTOIO MCXOIHOTO Qanja INepeMeHHY
SP kxax I NT, a VAL kxax maccue tuna DOUBLE / pasmep xoToporo
yKasaH B mpyroM Mecre/, HO He CO3IalnT NEePEeMEHHHX UM HEe OTBO-
O9T ¥M MecTa B MNaMSTHU.

Bo Bcex Qanmnax, COCTABIANIMX MCXOIOHYI NpOoTpaMMy, IOJIXHO
cComepXaTbCsa TOJIBKO OINHO ONpeneJIeHMEe BHEIHEM NePEeMEHHOMN; Ipy-
rve dansel MoTyT comepxaTh omnmcanusa EXTERN mons mocrtynma x Heli.
[ Onncanme EXTERN MoxeT mMeTbCcaS M B ToM (Qalijle, TI'IOe HAXOOUTCH
onpenenenue/ . Jobad MHMUIMAIM3ALUA BHEMHEN I€PEMEeHHOM NPOBO-
O/TCS TOJIbKO B OINpPeleJjyieHMM. B onpenejieHUM INOJIKHHE yKa3HBaTbCSI
pasmepsl MmaccuBoB, a B omnmucanum EXTERN sToro moxHo He menarTsb.
XoTsa nomoBHas OpraHM3alMs NPUBEIEHHOM BHIIE NIPOT'PaAMMEL U
ManioBeposaTHa, HO VAL n SP morsu 6ml GuiTh onpenesieHH M MHMULIMA-
JIU3UPOBAHE B omHoM darse, a oyHxuua PUSH, POP un CLEAR onpe-
IOeJIeHB B IOpyI'oM. B sTOoM cilydae nJid CBA3M OblIM OBl HEOOXOOMVMEL
crlemgymuMe onpernejyieHnd M ONMCAaHMA!

B damne 1:

INT SP = 0; [/* STACK PO NTER */ DOUBLE VAL[ MAXVAL]; /* VALUE STACK */
banne 2:

EXTERN | NT SP;

EXTERN DOUBLE VAL[];

DOUBLE PUSH(F) {...}
DOUBLE POP()  {...}

CLEAR() {...}

Tak kak omnmcaHma EXTERN 's dpaminne 1' HaxomaTcsa BHIIE UM BHE
TpeX YKa3aHHBIX QYHKLUNA, OHM OTHOCATCH KO BCEM HUM, OIHOTO
Hafopa ONMCAaHMM HOCTATOYHO NOJid Bcero ' darna 2' .

IOiia nporpaMM OOJIBILIOTO pa3Mepa obcyxIaeMas [I03Xe B DTOM

rjase BOBMOXHOCTB BkJonueHMa ¢panynos, #| NCLUDE, nossosger
MMETL BO BCEM IporpaMMe TOJIbKO omHy konuio onmcaHut EXTERN u
BCTABJIATE €€ B KaxXIbM MCXOIHHM Qaljl BO BpeMs eI'0 KOMIMJIALUMA.
ObparmMcsa Temnepb k oyuxkumy GETOP, sobupawomeirn n3 odarina

BBOIA CJIENyIyl ONepauun UM onepann. OCHOBHasd 3amada Opoc-
Ta. MOPONYyCTUTL NPOOEJsE, 3HAKM TabyJlaumy M HOBHE CTPOKM. ECiu



CenyolMy CUMMBOJI OTJIMYEH OT LUMOPHE M OeCATUMUHOM TOUKM, TO
BO3BPATUTELE €T'0. B MNPOTMBHOM cilydae cobpaTk cTpoky uudp / oHa
MOXEeT BKJIOUATh gecaTuduHyl Touky/ u BoszBpaTturh NUMBER xax
CUMTHAJI O TOM, UTO BHOPAHO UMCJIIO.

Ipouengypa CYINECTBEHHO YCJIOXHAETCSH, €CJM CTPEeMMTbCH IIpa-
BUJIBHO OOpabaTeHBaTh CUTyalMo, KOI'Ia BBOOMMOE UMCJIO OKAa3BBa-
eTca caumkoM miuHHEM. OyHkumsa GETOP cumrThiBaeT UMOPH HOOPAI
/| BOBMOXHO C ImecsaTuMuYHOM ToukoM mM 3anoMmMHaeT MX, IIoka IIOoCJe-
OOBATEJIbHOCTL HE MNPEpPHBAETCA. ECHU NPU 3TOM HE MNPOUCKOOUT
nepenojyHeHus, To oyHxkuma sos3BpamaerT NUMBER u crpoxy umop.
Ecau ke uMcCJio okasmBaeTcd caumkoM nimubaeM, 1o GETOP or6pach-
BaeT OCTaJIbHYK YacThb CTPOKM M3 Qanja BBOIA, TakK UTO IIOJIb30-
BaTeJIb MOXET IIPOCTO MepeleuaTarTb 3Ty CTPOKY C MecTa OWMOKU,
dyHxumsa sosspamaeT 100BlI G xak curHam o NepenosjHeHUN.
CETOP(S, LIM /* GET NEXT OPRERATOR OR OPERAND */

CHAR S[];

I NT LI M

{
INT I, C
WHI LE( (C=GETCH())==" "\!\!l C=="\T" \I\! C=="\N)

IF(C!="'." & (C<'0" \!\!l C>"'9))
RETURNG,

S[0] =C

FOR(1=1; (C=GETCHAR()) >='0' &% C <= '9Q'; |++)
IF (I <LIM

S[I] =C

IF (C=="'.") { [* COLLECT FRACTI ON */
IF (1 <LIM

S[I] =C

FOR(| ++; (C=GETCHAR()) >='0' && C<='9';|++)
IF (1 <LIM

S[I] =C

IF (1 <LIM { /* NUMBER IS OK */

UNGETCHO,

S[I] ='\0';

RETURN ( NUVBER) ;

} ELSE{ /* IT'S TOO BIG SKIP REST OF LI NE */
WH LE (C!="'\N && C!= EOF)

C = GETCHAR() ;

S[LIM1] ="'\0';

RETURN ( TOOBI G) ;

}
}

Uro xe npencraBisanT u3 cebs oyHxumm ' GETCH ' UNGETCH ?
YacTo Tak OBIBaeT, UTO NpoTrpaMMma, CUMTHBAKIAS BXOIHHE IaHHEE,
He MOXEeT OINpelesIMTh, UYTO OHa Ipoujia yXe IOCTaTOUHO, IIoKa OHa
He IIPOYTET CJMIKOM MHOTO. OIHMM M3 IPUMEPOB SABJISAeTCS BHOOP
CMMBOJIOB, COCTAaBJIAKRIMX YMCJIO. IIOKAa He IMOSABUTCS CHMMBOJ, OT-
JIMYHEM OT LUMOPHE, UYMCJIO HEe 3aKOHUeHO. HO mpm 3TOM HmporpamMma
CUMTEIBAET OOMH JIMIIHUM CHMMBOJI, CMMBOJI, IJIS KOTOPOI'O OHa elle
He IIONT'OTOBJIEHA

Ora npobJjsema Ovula OB pelleHa, ecJy OB ObBJIO OB BO3MOXHO
«IIpodYeCcThb OOPaTHO» HeXeJIaTeJIbHHEM CUMMBOJ. Torga KaxIell pas,
NpouMTaB JIMIIHMM CMMBOJI, NIporpaMMma MoTJjia O IOMECTUTE e€ro O0-
paTHO B Qany BBOHA TakKMM O0Opa30M, YTO OCTAJIbHafA 4acTb OPOTI-
paMMeE MOTJla Ol BeCcTM ce®sa Tak, CJIOBHO DTOT CMMBOJI HMKOIT'IA He
CUMTEIBAJICS. K CUACTBI, TaKOe HEelNOoJIydeHMEe CMMBOJIa JIETKO MMMM-
TMPOBATL, HAaNMCAB [Hapy OEeMCTBYIMX COBMECTHO QyHKUMM. OyHK-
umusa CGETCH mocrasnsger ciemyoummii CMMBOJI BBOOA, NOIJIEXAllUM pPac-
cmorpennn; oyHkuua UNGETCH nomemaeT crMBOMI Hasam BO BBOI,



Tak uTo npu craenywomeMm obpamenun k GETCH ou Bymer BO3BpalmeH.
To, Kak 2Tu QYHKLUMM COBMECTHO paboTanT, BeCbMa MNPOCTO.
dyurura UNGETCH nomemaer BO3BpamaeMele Ha3an CUMBOJIEL B COB-
MECTHO MCIOJIb3yeMuM Oydep, SABJIAOUUNCS CUMBOJIbHBIM MaCCHUBOM.
dyukuma GETCH uuraer m3 sToro Oydepa, e€camu B HeM UTO- JnbO
uMeeTCcd; ecnu xe Oydep mycT, oHa obpamaercsa xk GETCHAR. IIpu
3TOM TaKXe HYyXHA MHIOSKCHMpyIasa IepeMeHHad, KoTopaa ByrerT
buxkCcupoBaThL MNO3MLUID TEKylle'O CHMMBOJIa B Oydepe.

Taxk kxak Oydep M ero MHIEKC COBMECTHO MCIOJIB3YyITCS QyHK-
umamy GETCH 1 UNGETCH 1 mosikHEI COXpaHATh CBOM 3HAUEHMSA B IIe-
pron Mexny ofOpalleHMSaMM, OHM HOOJIKHEL OBITb BHEWHMMM IJI9 O00emux
byHxuuit. TaxkuMm obpasom, Mel MoxeMm Hamnmcars GETCH, UNGETCH u
STM IIEePEeMEeHHEE KakK.

#DEFI NE BUFSI ZE 100

CHAR BUF[ BUFSI ZE] ; /* BUFFER FOR UNGETCH */

INT BUFP = 0; /* NEXT FREE POSI TION | N BUF */

GETCH() /* GET A (PCSSIBLY PUSHED BACK) CHARACTER */

{
RETURN( (BUFP > 0) ? BUF[--BUFP] : GETCHAR()):

}

UNGETCH® [* PUSH CHARACTER BACK ON | NPUT */
I NT C,

{
| F (BUFP > BUFSI ZE)
PRI NTF( «UNGETCH: TOO MANY CHARACTERS\ N») ;
ELSE
BUF [ BUFP++] = C
}

Mel MCHOJIB30BAJIM OJIS XPAaHEHMS BO3BpallaeMBIX CHMMBOJIOB MacCUB, a
He OTIEJIbHBEIM CHMMBOJI], I[IOTOMYy UTO Takas OOWHOCTb MOXEeT IPpUIO-
INTHCSA B IOaJIbHEMIEeM.

YnpaxHenue 4-4

Hammmmre oyuxumo UNGETS(S) , xoropas 6ymer BO3BpamaTs BO
BBOO ULesiyl cTpoky. HosxHa su UNGETS umers memo ¢ BUF u BUFP
WM OHa MoxeT npocTo mcrnoyb3osars UNGETCH ?

YnpaxHenue 4-5

Hpennonoxvme, UTO MOXET BO3BpallaTbCA TOJBKO OOMH CMMBOJI. n=-
Menute GETCH 1 UNGETCH coorBeTcTBy®OIMM OOPa30OM.
YnpaxHenue 4-6

Hamr ¢oyuxumm GETCH 1 UNGETCH ne ofecneumBanT 006paboTKy BO3B-
pameHHoro cumBosia EOF mepenocuMmeM obpaszsoM. PemmrTe, KaKuM
CBOMCTBOM IOJIXHEL 0OJlalaTb 2TU QyHKLMM, €CJIM BO3BpallaeTCsd
EOF, u peanusyiiTe BamyM BHEBOIH.

4. 6. CraTMyeckme NepeMeHHhe

CraTmMueckMe NEepPEeMEHHEEe NPeICTaBJIAalT COOOM TPeTHuM KJacc
naMaTy, B OONOJIHEHUM K aBToMarTudeckuM nepemenuem u EXTERN, ¢
KOTOPBIMM MEl yX€ BCTpPEeYaJiiCh.

CraTuyueckue INepeMeHHBEe MOI'yT ObTh JIMOO BHYTPEHHMMM, JMOO
BHEWHVMM. BHYTpPEHHME CTaTUUeCKMe IIepeMeHHEEe TOYHO TakK Xe,
KaK M aBTOMAaTHUECKME, HABJILTCH JIOKAJbHBIMM OJIS HEKOTOPOM QyH-
KLMM, HO, B OTJMUME OT aBTOMATUUECKMUX, OHM OCTATCS CYylEeCT-
BOBATb, a He [NOABJIAITCSH M MCUe3alT BMeCTe C obpalleHMEeM K
3TOM QYHKLMM. BTO O3HA4YaAeT, UTO BHYTPEHHME CTaTUUeCKMe Iepe-
MEeHHBIe ODeCNeuMBaklnT INIOCTOSHHOE, HEeOOCTYIIHOE M3BHE XpaHeHUe



BHYTPU QyHKUUM. CUMBOJIBHEIE CTPOKMU, MNOABJIANIMECHS BHYTPM QYHK-
ury, kak, HanpuMmep, aprymedTe PRI NTF | aBnaoTca BHyTpeHHUMM
CTaTUYECKUMM.

BHENHME CTaTUMUYeCKMe [epPEeMeHHEEe OIpelejieHH B OCTaJIbHOM’

JacTM TOT'O MCXOOHOTO Galja, B KOTOPOM OHM OIMCAHE, HO HEe B
KakoM- Iubo mpyroM oamnse. TaxuMm oOpa30M, OHM AT CIOCOO
CKpeiIBaTh mMMeHa, nomobuele BUF u BUFP B xomGuuaumnm

GETCH UNGETCH, xoTophe B CuIly MX COBMECTHOTO MCIIOJb30BAHUA
OOJIXKHEl OLITh BHEIHMMM, HO BCE Xe& He NOCTYMNHEIMU OJIS I10JIL30Ba-
rejger GETCH 1 UNGETCH , uTo6B MCKIHOUaANACh BOSMOXHOCTE KOHD-
JuxkTa. EcCaM 3TU OBe QYHKUUU U OBE [epPEeMeHHbBEe OOBLEeIeHUTL B
omHOM Odaljie clelynuuM O0Dpa30oM

STATI C CHAR BUF[ BUFSI ZE] ; /* BUFFER FOR UNGETCH */

STATI C I NT BUFP=0; /*NEXT FREE PCSI TI ON | N BUF */

CGETCH() {...}

UNGETCH() {...}

TO HMKAKasa Opyrad QYHKUMS He OyIOeT B COCTOSHMM OOPaTUThCH K
BUF u BUFP; dpaxTuuecku, oHm He O6ynyT BCTYNATE B KOHQIUKT C
TakMMM Xe MMEHaMM M3 OPpYyTrux GaljoB TOM Xe CaMOM NPpOoTpPaMMEL
CraTuueckad NaMaTh, KAaK BHYTPEHHSsS, Tak M BHEUHAd, Cle-
undprumpyerca ciosom STATIC , crosammMm nepen OBBUHEM ONMCAHU-
eM. [lepeMeHHasa ABJIAETCH BHEMHEM, eCJiM OHa OINMCaHa BHE KaKOU
Ob TO HM OBUIO QYHKLMWM, M BHYTPEHHEM, eCJM OHa ONMCaHa BHYTPU
HEKOTOPOM QYHKLMUM.

HopMasibHO QYHKLUUMU ABJISAKTCH BHEUHMMM OOBEKTAMM, UX MMEeHa
M3BECTHH I'JIODAJIbHO. BOSBMOXHO, OJHaAKO, OOBABUTHL (QYHKLMIO Kak
STATI C ; Torma ee mMMa CTAaHOBMUTCHA HEM3BECTHHM BHe Qalija, B
KOTOPOM OHO OMNMCAHO.

B saswpike «C» «STATI C» orpaxaer He TOJBKO MOCTOSHCTBO, HO

Y CTENEeHb TOrO, UYTO MOXHO HA3BATb KIPUMBATHOCTLIO». BHYTpPEHHME
cTarMuecKkye OOBEKTH ONpemeSIeHH TOJIbKO BHYTPM OIHOM QYHKLINMU,
BHCIIHUE CTATUYECKME OOBLeKTH / MepeMeHHHe uir dyHkumm/ omnpeme-
JIEHHE TOJIbKO BHYTPM TOI'O MCXOIHOTO Qalna, I'IAe OHUM MNOABJANTCH,
U MX VMEHAa He BCTYNAnT B KOHQJIMKT C TaKUMM XE& UMEeHaMM Iepe-
MEHHEIX U QYHKUMM M3 OpyTux OGanjos.

BHENHME CTaTUMUYEeCKMEe [epeMeHHbe UM QYHKUUM NPelIoCTaBJISOT
Crocof OpPTaHM3OBHBATL HaHHBHE M paboTawiMe C HYMMM BHYTPEHHUE
NpoLUenyps TakyM OBpas3oM, UTO APyIMe NPOLUEeNypPhH M OaHHBE He
MOTYT MNPWNTU C HMMM B KOHQJIMKT Haxe IO HeJopasyMeHuw. Hamnpu-
Mep, oyHxumu GETCH 1 UNGETCH o6pasyinr «Momysb» IJid BBOIA U
BosepameHusa cumsosios; BUF mu BUFP mosmkHbr 6bITH cTaTrueckuMu,
4YTOOH OHM He OBIM IOOCTYIHH M3BHe. TouHO Tak xe oyHxumm PUSH
POP n CLEAR dpopmmpynT Momysb obpaborkm creka; VAR u SP Toxe
OOJDKHEl OBITE BHEMHMMU CTaTUUYESCKUMA.

4. /. PerucTpoBHE NepeMeHHhe

YeTBEpPTHIN M MNOCJEIHMNA KJIACC NaMATM HA3BBAETCH PEeTUCTPO-

BuM. Onucanre REGQ STER yxasmBaer xoMnmiaaTopy, 4YTO maHHAadA Ie-
peMeHHasa OymeT YacTO MCIOJb30BaThbCca. Korma 3TO BO3MOXHO, IIe-
pemeHnHele, omnmcansee kak REQ STER, pacnosnarawnrca B MammMHHBX
perucrpax, 4UToO MOXEeT NPMBECTM K MEHLUIMM IO pas3Mepy u bojee
OricTpeiM nporpamMam. Onmcauve REGQ STER Brirmanur kax

REG STER | NT X;

REGQ STER CHAR C,

n 7. 0., dacTe | NT moxer 6rmre onymenHa. Onmucanme REGQ STER mox-
HO MCIIOJIB30BATH TOJIBKO IJIS aBTOMATUUECKMX [IEPEMEHHBIX U QOop-
MaJIbHEIX NNapaMeTpoB QyHKUMM. B 5TOM NOCJEeOHEM Clydae ONMCaHMA



BEIIUIAOAT CJIeOyRluM Oo0pa30oM.
F(C'N
REG STER I NT C, N;

{
REG STER INT I;

Ha NpakTUKEe BO3HUKAKNT HEKOTOPHE OTPAHMUEHMS HA PEeruUcCTpOo-

BLIE [EePEMEeHHEEe, OTpax)xalye pPeasibHEEe BO3MOXHOCTU MMEWIUXCS
anmnapaTHHX CPEeNCTB. B PeruMcTpH MOXHO IIOMECTUTBH TOJIBKO Hec-
KOJIbKO MEPEMEeHHEX B KaXIOoM QyHKLUUM, OIPHUUEeM TOJIbKO ONpelesieH-
HEIX THIIOB. B Cllyyae MPEBHIIEHMS BO3MOXHOTO UYMCIIA WJIM MCIOJIb-
30BaHMUa HepaszpemenHux Tunos cjoso REGQ STER wuruopupyercs.
KpoMe TOro HEBO3MOXHO M3BJIeUb alpec PEerUCTPOBOM IepeMeHHOM
(sToT BOmMpOC OBCyxmaeTcsa B TJiaBe 5). DTy crneumpuueckme orpa-
HMYECHMSA BapPbUPYKOTCHA OT MAallMHEI K MamuHe. Tak, HanpuMmep, Ha
PDP- 11 5b0bexTUBHEIMM ABJIAKRTCH TOJLKO IEPBHE TPM ONMCAHUSA

REG STER B dyuxumm, a B kauvecTtse Ttunos ponyckawnrcsa | NT, CHAR
WM yKas3aTeb.

4. 8. BnouHass CTPyKTypa

SAzpik «C» He gBigeTCHa A3BIKOM C OJIOYHOM CTPYKTYPOM B CMEIC-

ne PL/1 wmnm anrosya; B HeM HeJb3S OINMUCEHBATE OIHM QOYHKILUU
BHYTPU IPYyTHUX.

[lepeMeHHHE Xe&, C IOPYyT'O¥ CTOPOHE, MOT'YT ONPelesyIATbCs IO
METONy BOJIOUHOTO CTPYKTYPUPOBaHMA. ONUCAHUA NepeMeHHHX ( BKJI0-
yasg MHVMOMANIM3alMn) MOTYT CJEeNOBATH 3a JIEBOM QUTYPHOM CKOB-
KOM, OTKpPHEBALIEY JIIOOOM OIepaTop, a He TOJIbKO 3a TOM, C KOTO-
POV HaumHaeTCs TeJio byHKUMM. [lepeMeHHBEIe, OIMCAaHHEE TakuM O0-
pa30M, BETECHST JIIOOBE [IepeMeHHBEe M3 BHEMHMX OJIOKOB, MUMeKlyre
Takye Xe MMeHa, UM OCTAalTCsa OIPelesIEHHEIMM OO COOTBETCTBYIIEN
npaeoM QUIypHOM CKOOKM. Hanpmumep B

IF (N>0) {

INT I; /* DECLARE A NEWI */

FOR (I =0; I <N [|++4)

OBnacThi IelCcTBUA nepeMeHHOM | aBmgerTcs «ucTuMHHAG» BETBL
| F; sro | Hukak He CBA3aHO HU C Kakumy JApyTrmMu | B nporpaw-
Me.

BiiouHasa CTPYKTypa BIAMSAET M Ha OOJIaCTh HOEMCTBMSA BHEUHMX E€PEeMEeHHHX. ECiu
omnmcanusa | NT X;
F()

{
DOUBLE X;

To nosasyiedue X BHyTpM OyHKUMM F oTHOCUTCA k BHyTpeHHEN mepe-
Menno¥ tmna DOUBLE, a BHe F - x BHemHel LeJolf NepeMeHHOI.
3TO Xe& CHPaBEeIJIMBO B OTHOIEHMM MMEH QOPMAaJIbHEIX IapaMeTpOB.

I NT X;

F(X)

DOUBLE X;

{

IaHEb



BuyTpmu oyHkuum F umsa X oTHOCUTCH k QpopMasyibHOMY apamMeTpy, a
He K BHEUHEeM [NepeMeHHOMN.

4. 9. UaMIManmsanms

MBI 0O CMX [IOp yX€ MHOTO pas yNOMMHAJM MHMLUMAJIM3ALMD, HO
BCerga MYMMOXOIOM , CPpeny IPyI¥MX BONPOCOB. Temnepb, [IOCJE TOTO
KakK Mbl OOCYOMJIM Pas3JIMUHBIE KJIACCH [aMATY, Mb B 5TOM pasnelie
NPOCYMMUPYEM HEKOTOPHE NPaBuMila, OTHOCAWMECHS K MHULIMAJIM3ALUA.
Eciu gBHAS MHMLUMANIM3AUMS OTCYTCTBYET, TO BHEWHUM U CTa-
TUYECKUM [I€PEMEHHEIM [PMCBAMBAETCS 3HAUYEHME HYJIb, aBTOMAaTU-
UeCKMEe U PEeTrMUCTPOBHE [E€PEMEHHEBE MMET B DTOM CJlydae Heolpe-
nesieHHule 3Hadenums (Mycop) .

llpocTele nepeMeHHble (He MACCUBH MM CTPYKTYPB) MOXHO MHMU-
UMaJIM3UPOBAaThE NIPM MX ONMCAHMM, »[OO0aBJAA BCJeI 33 MMEHEM 3Hak
PaBEHCTBA M KOHCTAHTHOE BHPAXEHUE!.

INT X = 1;
CHAR SQUOTE = '\ »;
LONG DAY = 60 * 24; /* MNUTES IN A DAY */

019 BHEWHMX UM CTAaTUUECKMX [IEePEeMEeHHBIX MHULMAJIM3AaLMSa BBEIIOJIHS-
eTcsa TOJIbKO OIMH pas, Ha 3Tale KOMIMIALUMM. ABTOMAaTUUECKMUE U
PETUCTPOBEE IIePeMEeHHEE MHUIMAIUIUPYITCS KaxXIblM pas OpU BXoIe
B OyHKLUMIO MM OJIOK.

B ciydYae aBTOMATUUECKUX M PETUCTPOBHX I[I€PEeMeHHEX MHMLIMAJIN3a-
TOp He 00s3aH OBTb KOHCTAHTOM. Ha CaMOM IeJjle OH MOXeT OBTb
JIIOOBIM 3HAYMMBIM BBEIPAXEHMEM, KOTOPOE MOXET BKJIOUYAThL OINpelelieH-
HEIE paHee BEeJIMUMHEL M Haxe obpameHMsa K QyHKUMAM. Hanpumep,
VMHULMAIM3aLUMsa B NporpaMMe OMHAPHOTO MOMCKA M3 TJIaBH 3 MOTJIA
OBl OBITHL B3allicaHa B BUIE

BI NARY(X, V, N)

INT X, V[], N

I NT LOW= 0;
INT HHGH = N - 1;
I NT M D

——

BMeCTO

BI NARY( X, V, N)
INT X, V[], N

{

INT LOW H GH, M D
LOW = 0;

HGH=N- 1;

——

[Io croeMy pes3yJibTaTy, MHMUMAIM3ALUUM aBTOMATUUECKUX IepeMeH-
HEIX SABJISIOTCS COKPAIEHHOM 3alMChI0 OIepaTOopOB NpMCBAaMBaHMUA.
Kakywow dopMy OpennodecTb - B OCHOBHOM HEJIO BKyCa. Mbl OOBUYHO
MCIIOJIb3YEM SABHBE NPUCBaAMBAHUSA, [IOTOMY YTO MHMIMAIM3ALUI B
ONMCAaHUAX MeHee 3aMeTHa.

ABTOMaATMUECKME MACCHUBEH He MOI'yT OBITb MHMLIMAJIM3UPOBAHEL. BHell-
HME UM CTaTMUeCKMe MAaCCHUBE MOXHO MHMUIMAJIM3UPOBATL, IIOMellas
BCJIe 3a ONMCAaHMEM 3BaKJIOUEeHHEM B QUI'YPHBE CKOOKM CIMCOK Ha-



YaJIbHEIX 3HAUYEHUM, pas3ldeJIeHHBX 3aldaThMM. HanpuMmep OporpaMMma
nomcueTa CUMBOJIOB M3 IJlaBuh 1, KOTOpas HAuMHAJACh C

MAI N( ) /* COUNT DIG TS, WH TE SPACE, OTHERS */
(

INT C, I, NWH TE, NOTHER

| NT NDI Gl T[ 10] ;

NWH TE = NOTHER = O;

FOR (1 = 0; | < 10; |+4)
NDI Gl T[] = O;

)

OxeT OHITH [NepenucaHa B BuUIe

I NT NVWH TE = O;

I NT NOTHER = O;

INT NDIGT[10] ={ 0, 0, 0O, O, O, O, O, O, 0, 0 };
MAI N() /* COUNT DI@ TS, WH TE SPACE, OTHERS */

(
INT C, I;

STu VHIIMAJIM3alun @aKTquCKM He HYXHEHI, TakK KakK BCe IIpucBam-
BaeMbl€ 3HaAYEHNVA PabBHBI HYJIIO, HO XOpOMMﬁ CTMJIb - CrneJjilaTb UX
SBHBEIMM. ECJIM KOJIMYECTBO HauaJiIbHBIX 3HAUEHUMN MeHblle, 4YeM YyKa-
3aHHBIM pas3Mep MacCcuba, TO OCTAaJIbHHEE BSJIEMEHTEl BalOJIHAKTCA HY-
JIAMU. HGPGQMCHGHMG CIMIIKOM OOJILIIOTO UMCJIa HauvaJibHBEIX SBHAUEHUMN
aeJsgeTcd oumbkoy. K coxalyleHMio, He NpenyCMOTpeHa BO3MOXHOCTHb
yKasaHMs, dYTO HEKOTOpOe HadajlbHOEe 3HaudeHMe NNOBTOPHAeTCH, U
HeJIb34 MHMLMaIM3MPOBATh BJIEMEHT B CepeIaMHe MaccubBa 0es nepe-
UMCJIEHMA BCeX IpelblOylnx.

IJis CUMMBOJIBHEIX MACCUMBOB CYIECTBYET CIlellMaJibHBINM CIoCoD
MHULIMaJIM3alliy, BMECTO @Mrypme CKODOOK U 3alSaThHX MOXHO MC-
IIOJIb30BATh CTPOKY:

CHAR PATTERN[] = «THE»;

3TO cokpalleHue OoJiee OJMHHOM, HO BKBUMBAJIEHTHOM 3alUCHU!

CHAR PATTERN[] ={ 'T", '"H, "E, "\0" },;

Ecam pasMep Maccupa JOOOTO TUIA ONYIEH, TO KOMIMIJIATOP OIpe-
meJjideT eI'0O IOJIMHY, IIOIOCUMTHEIBasa 4YMCJIO HadaJlbHBIX 3HavyeHu. B
5TOM KOHKPETHOM CJlydae pasMep paBeH ueTwpeMm ( TpM CUMBOJIA
noc koHeunoe \0).

4.10. Pexypcust

B sazswpike «C» QyHKUUM MOTYT MCHNOJIB30BATLCA PEKYPCUBHO; 3TO
o3HaAUaeT, uTO QYHKIUMS MOXET MPSAMO UM KOCBEHHO O0pamaTbCs K
cebe camoil. TpPamMUMOHHBEM IPVMMEPOM SBJISETCH MNedyaTh uucia B
BYIE CTPOKM CUMBOJIOB. KaK MH yXe& paHee oTMeuasu, UuUdpe reHe-
PUPYIOTCHS HE B TOM MOPAAKE. UUPPH MIAOUMX Pa3PANOB MNOABJISAORTCH
paHblie UMOP M3 CTAPUMX Pa3pPalOB, HO NeUATATHCS OHU HOJIKHEL B
OOpaTHOM MOpAIKE.

STy nNpobJjeMy MOXHO PEWMTb AOBYMS clrocoOaMmu. IIepBHM CIIO-

coB, KOTOPHM MbB BOCHOJIb30BaNMCh B TyiaBe 3 B OyHxuum | TOA,
3aKJIVYAETCHa B BaNOMMHAHUM LMOP B HEKOTOPOM MACCHUBE IO Mepe
UX TMOCTYMJIEHUS U MOCJENYyRIEeM MX NeUaTaHuM B OOpPaTHOM MOPAI-
ke. Ilepswin BapuauT oysukuum PRI NTD crenyer sToit cxewme.

PRI NTD( N) /* PRINT N IN DECI MAL */

I NT N;



{
CHAR S[ 10];
I NT I|;
IF (N<O0) {
PUTCHAR(' -');
N = -N;

}
I = 0;
DO {

S[1++] = N %10 + '0; /* GET NEXT CHAR / } WHILE ((N /= 10) > 0);

IT */ WH LE (--1 >= 0)
PUTCHAR(S[ I ]);
}

AJIETEPHATUBOM BTOMY CHOCOOY SABJISETCS PEKYPCHMBHOE pele-

Hue, korma npu kaxmgoM BesoBe GyHkumsa PRI NTD cuauamna chosa
obpamaeTca k cebe, UYTOOH CKOINMPOBATH JMAMpyoUMe LUOPE, a 3a-
TeM IIedaTaeT [IOCJIeNHK LUOpY.

PRI NTD( N) /* PRINT N I N DECI MAL ( RECURSI VE) */
I NT N,

Korma byHkUMS BH3BBaAeT CcebsS PEKYPCUMBHO, IIpPM KaxIoM obpa-
meHMy obpasyeTCsd HOBEIM HAOOP BCeX aBTOMATUYECKUX IE€PEMEHHHX,
COBEPUEHHO He 3aBMUCAIMM OT Nperenymero Habopa. TakuMm obpa-
soM, B PRINTD(123) nepmas doyuxumsa PRI NTD mveer N = 123. Ona
nepenaetr 12 Bropoit PRI NTD, a xorma Ta BO3BpamaeT ymnpaBJjeHUE
e, meuaraeT 3. TouHo Tak xe BTOopas PRI NTD nepemaer 1
TpeThbelt (KOTOpad 3Ty €IMHMIY [edaTaeT), a 3aTeMm rnedaraer 2.
Pexypcus OOBUHO He HaeT HMKAKOM SKOHOMMMM [1aMsaTy, I10C-
KOJIbKY INPUXOIMTCS T'Ie- TO CO3IOaBaThb CTeK s oOpabaTEBaeMHX
3Ha4YeHul. He NpMBOOMT OHAa M K CO3HOAHMI OoJjiee OBICTPBEIX NPOT-
pamMm. Ho pekypCHBHBE HpOT'paMMbl Dojiee KOMIIAKTHBL, M OHM 3adac-
TYI0O CTaHOBATCsA OoJiee JIETKMMM IJis [IOHMMAaHMS M HalucaHus. Pe-
Kypcusa OCODeHHO ynoOHa npm paboTe C PEeKyPCHMBHO OlpeleiiaeMEIMU
CTPYKTypPaMM IaHHBIX, HalpuMep, C IePeBbsiMM, XOPOUMM NpUMep
OymeTr npuBemeH B ruiaee 6.

YnpaxHenue 4-7

/DI SCARD

Npucnocobere unen, umcnosb3osadHele B PRI NTD mma pexypcus-
woro wuanucanua | TOA; 7T.e. IlIpeobpasyiTe Lejl0€ B CTPOKY C IIO-
MOIIBI PEKYPCUBHOM MPOLE Iy PHL.

Ynpaxuenmue 4-8

Hanuumre pekypcubHbl Bapuant dynxkumy REVERSE(S), xotopas
pacnoJsiaraeT B OOpPaTHOM [OPSAKE CTPOKY S.

4.11. IDpenpoueccop sspka «C»

B d3BHKe «C» NpenyCMOTPEHE ONpeIeJIeHHBE PAaCHIMPEHMUI S3BIKa



C IOMOWBK NPOCTOI'O MaKpOIpPeAnpoLeccopa. OIHMM M3 CaMHX pPac-
POCTPAHEHHHX TAaKUX PaCHUPEHMUM, KOTOPOEe MH yXe MUCIOJIb30BaJil,
asnserca xkoHcTpykuma #DEFI NE;, mnpyrwum pacumpenuem saBrisercs
BO3MOXHOCTL BKJIOUATH BO BPEMS KOMIMUJIALUM COIEPKMMOE IOPYTUX
banyos.

4.11.1. BxnoueHue odarnnos

Ina obmyeruenus paborTe ¢ Habopamu koHcTpykumi #DEFI NE un
onucaHutt (Ccpemm MpouMx CPEeNCTB) B SA3BIKE «C» NpPegyCMOTpeHa
BO3MOXHOCTE BKJIOUeHMS Qanson. Jliobasa CcTpoka BUIA

#| NCLUDE «FI LENANVE»

3aMeHseTcs comepxuMuM odaiina c mmeHem FI LENAME. (Kasbuku o6sa-
3aTesibHE) . YacTo OnHA WJM ABE CTPOKM TAKOTO BUIOA MNOABJSOTCH
B HauvajJle KaxXIoI'o MCXOIHOTO (anja, OJig TOI'O UTOOH BKJIOUUTDL
obume xouncTpykuum #DEFI NE 1 onucanma EXTERN mna rmo6asnbHBIX
rnepeMeHHux. JonyckaeTcs BJIOXeHHOCTb koHcTpykumit #|1 NCLUDE
Koucrpyxkumsa #| NCLUDE aeBnseTca mpennouyTuTesibHEM CIOCOOOM
CBSA3M ONMCaHMM B OOJIBIIMX NpOoTrpaMMax. ITOT CIHOCOO IrapaHTUpPY-
eT, UTO BCE UCXOIHBIE Qalsb OyOyT CHaOXEeHH OOMHAKOBEIMU OIpe-
OEeJIeHUAMU U ONUCAHUAMM I[ME€PEeMEeHHHX, U, CJeIO0BaTEeJIbHO, MCKJII0-
yaeT OCOOEHHO HENPUATHEM COpT ouMOOK. EcCTecTBEeHHO, KOoI'ma Ka-
xoM- 10 BriouaeMe1 Qalyl UBMEHAEeTCH, BCE BaBUCANME OT HETO
baniel DOJIKHEl OBEITH NEePEeKOMNIMIIMPOBAaHHL.

4.11. 2. MakponoaCTaHOBKA

OnpenesieHre BUIA

#DEFI NE TES 1

NPUBOIUT K MAKPOMONCTAHOBKE CaAMOTO MPOCTOTO BUIA - 3aMeHe
VMMEHM Ha CTpOoKy cumboJjiob. MMmena B #DEFI NE mvenT Ty %e camyn
bopMy, UTO M MOEHTUPMKATOPEL B «C», 3BaMEHAKIMUNM TEKCT COBep-
WEHHO MPOM3BOJIeH. HOpMajiibHO 3aMEHAKNIMM TEKCTOM SBJISETCS OC-
TajibHAA YACTb CTPOKM, MJIMHHOE ONpeHejieHME MOXHO MNPONOJIXUTH,
noMecTus \ B KOHEIll NPOHOJIXaeMOoM CTPOoku. «OBJacTbh OeMCTBUA»
umenu, onpemnenenuoro B #DEFI NE, npocrTupaerca oT Toukm onpe-
OeJleHMsa OO KOHLIA MCXOIOHOTO (alja. MMeHa MOTyT OBITh IIepeolpe-
IEeJIeHH, U ONpeeJiIeHUs MOTYT MCIOJIb30BAThL ONPEeNesjieHusd, Ccre-
JIaHHBIE paHee. BHYTPM 3aKJIOUEHHHX B KABHUKM CTPOK MNOICTAHOBKU
HEe MNPOM3BOINATCH, TaK 4uTO ecyu, Hanpumep, YES - onpenesnennoe
uMsa, 1o B PRI NTF(«YES») He OymeTr cmeslaHO HMKAKOM MNOICTAHOB-
K.

Tak kak peanusauusa #DEFI NE asnsercsa yacTeio paboT
MaKponpennpoueccopa, a He COOCTBEHHO KOMOMIIATOPA, UMEETCH
OUEeHb Majio T'PaMMAaTHMUECKUX OTPAHUUEHUN HA TO, UTO MOXET OHITH
onpenesieHo. Tak, HaOpuMeEp, JOOMUTENM ajrojia MOI'yT OOBABUTH
#DEFI NE THEN

#DEFI NE BEG N {

#DEFI NE END ;}

VM 3aTeM HalluCaTb
IF (I > 0) THEN
BEG N



A= 1;
B=2

END

IMeeTCcsa TakXe BO3MOXHOCTB OINpeIeJjyieHMs MaKpoca C apryMeH-
TaMM, TaK 4TO 3aMeHAnIMY TeKCT OyIoeT 3aBUCeThb OT BMIa obpa-
meHVsS K Makpocy. OnpemenrM, HanpuMmep, Mmakpoc ¢ mMenem MAX
cllenymomyM o0pasoM.

#DEFI NE MAX(A, B) ((A) > (B) ? (A : (B))

KOT'ma CTpoKa

X = MAX(P+Q R+S);

OymeT 3aMeHeHa CTPOKOMU

X = ((P+tQ > (R+tS) ? (P+Q : (R+9));

Takasg BO3BMOXHOCTE oObecrneuMBaeT «KQYHKLMUIO MaKCUMyMa», KOTopas
pacumpsaeTcsa B NOCJIeNOBATEJIbHBEIM KOI, a He B obpaleHue K QyHK-
uuM. Ilpu ODpaBUIIBHOM OOpalleHMM C aplyMeHTaMM TaKoM Makpoc Oy-
meT paboTaTh C JIOOBIMM TUIIAMM IOAHHBIX, 3IECb HET HeOoOXOOMMOCTU
B pasinunbeix Bumax MAX mjig OaHHHIX PAa3HBIX TUMNOB, KaK 3TO OBIIO
OBl C QYHKLMSIMU.

KoHeuHO, ecymM BB THATEJIBHO PACCMOTPUTE IIPMBEIEHHOE BhHIIe
pacuupennue MAX, BB 3aMeTuTe ONpelesieHHHE HENOCTATKU. BHpaxe-
HMS BBUMCIIAITCS OBAaXIB, D3TO IJIOXO, €CJM OHM BJIEKYyT 3a cobon
nobouHele 20QekTE, BBI3BAHHBEIE, HANpUMep, oOpalleHMAMM K QyHKIIM-
AM MJIM MCIIOJIb30BAHMEM Ollepaluui yBeJiMdeHMsa. HyxHO no3adoTuThb-
Cs O MNPaBMJIBHOM MCIIOJIB30BAHUM KPYIJIEIX CKODOOK, UWTOOBE I'apaHTU-
POBaTh cCoxpaHeHue TpebyeMoro nopsaika seiumcieHunit. ( PaccmoTpu-
Te MakpocC

#DEFI NE SQUARE(X) X * X

npu obpameHur k Heit, kak SQUARE(Z+1)). 3mech BO3HUMKAKWT naxe
HEKOTOPhle YUMCTO JIEKCHMUECKMe INPOoOJIeMbl MeXIy MMeHeM Makpo U
JIEBOM KPYIJIOM CKOOKOM, OTKPEBAIEM CIMCOK €€ apTyMeHTOB, He
IOOJIXKHO OBITH HUKAKUX IPOOEJIOB.

TeM He MeHee allapaT MakpOCOB SABJISeTCsS BeCbMa LIE€HHBIM.

OIVH NPaKkTUUECKUM MpUMEP NaeT ONMCHBAaeMas B TJiaBe [ CTaHmap-
THasg OubaMoTeka BBOmAa- BeBOoma, B koropon GETCHAR u PUTCHAR
onpenesiedn kak makpock (oueBmpmHo PUTCHAR noskHa mMmers apry-
MEHT), UTO IO3BOJAeT M30exaThb 3aTpaT Ha obpameHue K QyHKUMU
npm obpaboTke KaXIOOI'O CUMMBOJA.

IpyTre BOBMOXHOCTM MaKpOIpOolleCcCcopa OIMCAHEL B IIPUIIOXEHUN

A.
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Onpenesure makpoc SWAP(X, Y), xoTopeil OoOMeHMBaAET 3HAUE-
HyaMu nBa ceoumx aprymenta tuna | NT. (B sToMm ciyuae moMoxer
BJoUYHaa CTPYKTypa) .

. 5. Y¥xkazaTenum m MacCCHUBH *

YkaszsaTesyp - 3TO NepeMeHHas, Ccomepxalas anpec ApyTron mne-
PEMEHHOM. YyKa3aTeJM OYeHb WMMPOKO UCIOJNbL3YITCHA B A3bKe «OC».
9TO NPOUCXOOMT OTYUACTM INOTOMY, UYTO MHOTIA OHM IAKT ©OMHCT-
BEHHYKH BO3MOXHOCTL BHPA3MTL HYXHOE NEMCTBME, a OTYacCTM MHOTO-
My, UTO OHM OOHUYHO BeOyT K 6o0Jiee KOMIAKTHEM U 3)PEeKTUBHLEM
nporpaMmaM, dYeM Te, KOTOPHEE MOTYT OHTL MHOJIyUYEeHE OPYTMMU CIIO-
cobamm.

YKaszsaTenau OOLUHO CMEUMBAT B OOHY Kydy C OlepaTopaMm

GOTO, xapakTepmsysa MX KaK UYIOECHHM CIHOCOO HANMCaHUA NIPOTD-



paMM, KOTOPHE HEBO3MOXHO MNOHATL. 2TO 6e3yclioBHO chnpABenimso,
eCJIM yKa3aTeJlM MCIOJNb3YyKTCsa 0e33ab0THO, OUYeHb IIPOCTO BBECTU
yKaszaTeJy, KOTOphBEe YKa3EBalT Ha YTO- TO COBEPULEHHO HEOXUIOAH-
Hoe. OnmHako, NIpPM ONpeNeJIeHHOM AOMUCLMUIIJIMHE, MCIOJb30BaHMEe yKa-
3aTeJieM NoMOoTaeT IOOCTMYL SCHOCTM M NPOCTOTH. VMEHHO 3TOT ac-
IIEKT MBI IIOIIBITaeMCAa 3OeChb IIPOMIIJINCTPMPOBATE.

5.1. Yxasarenu m azmpeca

Tak Kak yKas3aTeJlb CONEPXMUT ampec OoOBeKTa, 3TO0 maeT BO3-
MOXHOCTb KOCBEHHOTO» IOCTyINa K 3TOMy OOBLEKTYy uepes ykasa-
TeJsib. [IpenmnoyioxmMM, UYTO X - I[epeMeHHas, HamnpuMmep, Tuna | NT, a
PX - yKasaTejib, CO3IAaHHHM HEeKUM elle He YyKASZaHHBM CIOCOOOM.
YHapHaa onepaura & BHIOAST ampec OB6BeKTa, TaK 4uToO ONepaTop
px = &x;

NprUcBamMBaeT alpec X IepPeMeHHOM pxX; T[OBOPAT, UTO PX «yKa-
3LBaeT» Ha X. Onepauusa & NpuMeHVMa TOJIbKO K [EePEeMEHHEM U’
sJleMeHTaM MaccuBa, koHCcTpykumu Bupa & x-1) u &3 aBnaorca He-
3AKOHHEMM. HeJjib38 Takxe [NOJIyuMTh alIpecC PerMCcTPOBOM NepeMeH-
HOM.

YHapHasa onepauus paccMaTpMBaEeT CBOM ONEpPaHI Kak ampec
KOHEUHOM Lejyiu M obpallaeTcsda IO 3TOMy aIpecy, UYTOOH M3BJIEUYb
comepxmmMmoe. CremoBarTenbHO, eciu Y Toxe mumeer Tun | NI, To

Y = *px;

npucesaueaeT Y COIepXuMMOe TOT'O, Ha 4YTO yKasuHBaeT px. Tak Ioc-
JIeNOBATEJLHOCTE

px = &x;

Y = *px;

*

npruceameaeT Y TO Xe& CaMOe€ 3HaueHMre, dYTO M OIlIepaTop

Y = X

[lepeMeHHBIEe, YyYaCTBYyKIME BO BCEM 3TOM HeOOXOOMMO OIMCATh
INT X, Y;

I NT *PX;

c onvcauueMm mija X u Y MH yXe HEOIOHOKPATHO BCTPEeYalMCh.
OnmcaHme ykazaTesns

I NT *PX;

ABJIAETCH HOBHM U HOOJIXKHO PACCMATPMBATLCH KakK MHEMOHMUECKOE;
OHO ToBOPUT, uTo koMObuHauma *PX mmeer Tun | NT. 3710 o3Hauaer
uro ecsm PX noasnserca B xoHTekcTe *PX, TO »TO sKBUBAJIEHTHO
nepevenno tuna | NT. daxkTuueckm CUHTAKCUC ONMCAHUA IepPEeMEH-
HOM MMUTUPYET CHMHTAKCHKC BHEPaXEHUM, B KOTOPHEIX 3Ta IepeMeHHAad
MOXEeT IOABJATLCH. DTO BaMedaHMre IIOJIe3HO BO BCEX CJlydadx, CBAS3aHHEX
CJIOXHBIMM OonmcaHusaMmu. Hanpumep, DOUBLE ATOR(), *DP;

rosopur, uro ATOF() u *DP wmMenT B BHpaxeHMIx 3HAYEHMS TUMA
DOUBLE

BEl DOJIKHEL TaKXe BaMeTUThL, YTO M3 3TOTO ONMCAHMA CJeny-

eT, UTO yKas3aTeJlb MOXeT yKas3bBaTh TOJIbKO Ha ONpPeNeJIeHHBI BUI
ODBEKTOB.

YKasaTeau MOTYT BXOIOUTL B BHpaxeHus. Hanpumep, ecnu PX
ykasppeaeT Ha ueyoe X, 1o *PX mMoxer moaBiaaTbca B J0OOM KOH-
TexcTe, TIae MoxeT BcTpeTuThbcsa X. Tak omnepaTop

Y = *PX + 1

nprceameaeT Y 3HaueHue, Ha 1 Gonbmee 3HaueHus X

PRI NTF( «%D\ N», *PX)

nevaraeT TeKyllee 3HadeHue X

D = SQRT((DOUBLE) *PX)

nonyuaerT B D xBampaTHB KOpeHb M3 X, OpUUEM OO INepenaur QyH-
ki SQRT 3nauenue X npeobpasyercs xk tuny DOUBLE. (Cmorpwu

CO



rnaBy 2).

B BHpaxeHMAX BMUIA

Y =*PX + 1

yHapHHE onepauum * um & CBA3aHEI CO CBOMM ONEpaHmoM OoJee
KPEeIKo, 4YeM aqu)MeTquCKMe ollepalmM, TaK 4YTO TaKOE BEHPAaXeHNVE
fepeT TO 3HAaUeHMe, Ha KOTOopoe ykaswmeaeT PX, npmubasnser 1 un

*

NpYCBaAMBAET Pe3yJibTaT nepeMeHHou Y. Mel BCKOpPE BEPHEeMCHS K TO-My, UTO MOXET

o3Hauarh BHpaxeuye Y = *(PX + 1)
CCRUIKM Ha yKasaTeJM MOT'YT IOABJIATLCA M B JIEBOM 4YacTH
npuceauBaHmit. Ecau PX ykasumeaer Ha X, TO

*PX = 0

nojlaraeT X PaBHBEM HYJO, a

*PX += 1

YBEIMUMBAET €T0 Ha eOMHMUIY, KaK M BhpPaxXeHMre

(*PX) ++

KpyrJele CckOBKM B MOCJIEOHEM prMepe HeOOXOOUME, €CJM UX OIyC-
TUTBH, TO MNOCKOJIbBKY YyHApHBE oONepalmu, HOomoOHbEe * un ++, BHIIOJ-
HATCA CIpaBa HaJIeBO, 3TO BHpaxeHue yeemmuuT PX, a He Ty me-
PEMEHHYK, Ha KOTOPYK OH yKa3bHBaeT

/l HakoHEel, TaK KaK yKas3aTeJM ABJAKNTCH NePEeMEHHEMM, TO C
HMMM MOXHO O0pamarTbCsd, KaK M C OCTAJIbHBIMU [IepPEeMEeHHBIMMU. ECju
PY - mpyro# ykasaresnb Ha nepemenHHywn Tuna | NI, To

PY = PX

konupyetT comepxumoe PX B PY, B pesynbcrare uero PY ykasumpBaer
Ha TOo xe, uTo m PX

5. 2. YkasaTenum mM apr'yMeHTH OGYHKUMMI

Tak Kak B «C» Iepenada apryMeHTOB QYHKUMSAM OCYINECTBJIISET-

Cs «IIO 3HAUYEHMI», BEHBBAHHAS NPOlLEelypa He MMeeT HEINOCPenCT-
BEHHOV BO3MOXHOCTM M3MEHUTLH IIE€PEMEHHYK M3 BHS3BBADIEN NPOT-
pamMMmel. UTO Xe IejylaTb, €CJIM BaM IEVWCTBUTEJIbEHO HAIO M3MEHUTH
apryMeHT? HanpuMmep, OPOTpaMMa COPTMPOBKM 3axoTejia O [IOMe-

HATH IOBa HapyllanIMX MOPANOK 3JIEeMEeHTa C NOMOmbK OyHKUMM C mMeHem SWAP.

sToro Hemocrarouuo Hanucatrs SWAP(A, B);

onpenenus byHxkumio SWAP npu sToM crenyoumM oBpasoM:
SWAP( X, Y) /* VARONG */

INT X Y,

{
| NT TEMP;
TEMP = X;
X =Y,;
Y = TEMP;
}

u3-3a BE3OBa no 3Hauenuio SWAP He MoOXeT BO3IEeMCTBOBATHL Ha
arymeHTH A u B B BrsHBawmen ¢QyHKUMNM.

K cuacTelo, BCE X& MMeeTCd BO3MOXHOCTL INOJIYUUTEL KEJIaEME
s3ddbexT. BosHBawuasg OIpOoTpaMMa IepelaeT yKas3aTesMr NONJIeXallMX
U3MEHEHMIO 3HAUEHUMN!

SWAP( &A, &B);

Tak kKak onepaursa & BHIaeT ampec NepeMeHHOor, To &A asjgeTcs
ykaszsaresiem Ha A. B camort SWAP apryMeHTH ONMCHBAKTCHA KakK yKa-
3aTeN M UM OOCTYN K QaKTMUECKMM OIlepaHlaM OCYUEeCTBJISASTCH uepes
HUX.

SWAP( PX, PY) [/ * | NTERCHANGE *PX AND *PY */

I NT *PX, *PY;

Hiia



{
| NT TEMP;

TEMP = *PX;
*PX = *PY;
*PY = TEMP;

}

YkazaTenu B KadecCTBEe apI'yMEHTOB OOBIUHO MCIIOJIE3YKTCSH B
OYHKLUMAX, KOTOPHE OOJIXHH BO3BPAallaTh OOJiee OOHOTO 3HAUESHMA.
(Moxno ckaszsarb, uro SWAP BOsBpamaeT nBa 3HaueHMUS, HOBBIE 3Ha-
UeHMA e€e apr'yMeHTOB). B kauecTBe NprMepa pPacCMOTPUM byHKIIMIO
GETI NT, xoropas ocymecTrBisgeT npeobpas30BaHMe MOCTYNALIMUX B
CBOOOJIHOM QOopMaTe IOaHHEIX, Pa30efigd NOTOK CUMBOJIOB Ha LieJhe
3HAUYEeHMs, [0 OIHOMY LIeJIOMy 3a omHO ofOpamenue. dyuxumsa GETI NT
OOJIKHA BO3BpAallaTh JMOO HAMIEeHHOE 3HaueHue, MO0 NPM3HAK KOH-
ua dana, eciaM BXOIHEIE HOaHHBE IIOJIHOCTBI MCUEPIIaHHBL. ITM 3Ha-
UEHMSA OOJIXKHE BO3BPAlATHCH KAaK OTIeJIbHEE OOBEeKTH, KaKoe OH
3HauyeHue HM ucnojb3oBasiocs nia ECF, maxe ecnm 3T0 3HaueHune
BBOIMMOTO LIEJIOTO.

OmHO M3 pelleHul, OCHOBHBAaKNIEEeCs Ha ONMCHBAEMOM B IJjiaBe /7
dyuxuru seoma SCANF, cocrTouT B TOM, UTOOH NPKM BHXONE Ha KO-
veu darsia GETI NT Bozepamana EOF B xauecTBe 3HaueHna QyHKLNMN,
Jboe Ipyroe BO3BpAlleHHOE 3HAUEHME TOBOPUT O HAXOXISHUM HOP-
MaJIbHOT'O LEeJIOTO. UMCJIEHHOE X& 3HAauyeHMEe HAMIEeHHOTO LEJIOTO
BO3BpAllaeTCHa Uepes apTyMEHT, KOTOPHM NOJIKeH OHTL yKa3aTejeM
LeJIoTOo. 32Ta opraHuzaluua pas3lesigeT CcTaTyC KoHULa Odanjaa M duc-
JICHHEIE 3HAUYCHUHA.

Crlemyommi LMKJ 3aloJjiIHAeT MAaCCUB LEJIEMMY C IIOMOUbD obpalle-

uui k pyHxumm GETI NT:

INT N, V, ARRAY[ SI ZE];

FOR (N =0; N < SIZE && GETINT(&V) != EOF; N++)

ARRAY[ N =V,

B pesynbTaTe Kaxmoro obpameHusa V CTAHOBMTCH PaBHHM CJeOyole-
My LI€JIOMy 3HAUeHM0, HaUIeHHOMY BO BXOIHBEIX INaHHHX. OOparTuTe
BHMMaHue, uro B kauecrTBe apryMenTa CETI NT neobxomumo ykaszarTh
&V a He V. UcnombzoBauue npocTo V Ckopee BCETO NPUBEIET K
ommbke ampecauunu, nockoynbky GETI NT nmomaraer, uro ona pabGora-
€T MMEHHO C yKasaTeJeM.

Cama GCETINT gaepngerca oueBumHOM MOOAMOMKALMEN HANMCAHHOM
Hamy paHee oyHxumm ATO :
CGETI NT( PN) [* GET NEXT | NTEGER FROM | NPUT */

| NT *PN;

{
INT C, SI G\;
WHI LE ((C = GETCH()) == "' ' \I\l C=="\N \I\!l C=="'\T); /* SKIP WHI TE
SPACE */ SIGN = 1;
IF (C=="'+ \I\l C=="'-") { /* RECORDSIGN */ SIGN=(C=="'+) ?2 1 : -1;
C = GETCH();

}
FOR (*PN=0; C>='0" & C<='9"; C = GETCH())
*PN =10 * *PN + C- '0';
*PN *= S| GN;
IF (C!= EOF)
UNGETCHO,
RETURNG,

}

Bupaxeuue *PN ucnonesyerca scioogy B GETI NT xak obnuHasa nepe-
MeHHasa Ttuna | NT. Mel Takxe mcnoaesszosaiu OyHxumm GETCH n
UNGETCH (ommucanuwie B TiyiaBe 4) , Tak 4UTO OAMH JIMIHMWIA CUMBOJI,
KOTOTPEM MNPUXOOUTCS CUUTHBATH, MOXET OBTL [NOMEleH OOPaTHO BO
BBOI.

Ynpaxuenue 5-1




Hanumure ¢oynxumo GETFLOAT, anasmor CGETINT nns uucen c
njaBapimer Toukou. Kako¥ Tun mospkHa Bosepamars GETFLOAT B ka-
yecTBe BHAYCHUA QYHKLUUU?

5.3. YkazaTenm M MaCCHBEH

B asmke «C» cymecTByeT CuiibHAd B3aMMOCBA3b MEXIy yKas3a-
TeJIAMM M MacCcCHrBaMM , HaACTOJIBKO CWMJIbHaAA, YTO yKas3aTeJliM M Mac-
CUBEl OEMCTBUTEJIBHO CJledyeT pacCMaTpPMBATh OIHOBPEMEHHO. JIOyio
OoIlepalmnmo, KOTOPYK MOXHO BEIIOJIHMTBL C IIOMOIBI MHIEKCOB MaCCHU-
Ba, MOXHO CIeJlaTh M C IOMOUbK yKa3aTejiell. BapuaHT C ykasarTe-
JIaMy OOBIUHO OKaszblBaeTcsda OoJiee OBICTPHEM, HO UM HECKOJIbKO BDoJee
TPYOHBEIM IIJIA HEIIOCPeIOCTBEHHOI'O IIOHVMMAHMA, IIO0 Kpaﬁ[Heﬁ[ Mepe JId HadMHapmeIo.
onmcanue | NT A[ 10]

ompenenser waccuB pasmepa 10, 7. e. HaGop ms 10 mocmenoma-
TeJIbHHX 00BekTOB, HaszmsBaemeix A[ 0], A[1], ..., A 9]. 3Banwucs
Al '] coorBercrByeT syeMeHTy mMaccuBa uvepes | nosuumi or Haua-
na. Ecam PA - ykasaresp Lesoro, ONMCAHHEI KakK

I NT *PA 1o npucsausanme PA = &A[ 0]

OpUBOOUT K ToMy, uTo PA ykasmBaeT Ha HyJIEBOM BJIEeMEHT MacCCHUBa
A, »rmo osHauaer, uro PA comepxur anmpec snemenra A[0]. Teneps
npucBavBaHue

X = *PA

Oymer xonupoBars comepxumoe A[0] B X

Ecnu PA ykxaszmiBaeT Ha HEKOTOPHM ONPENEJICHHHI BJIEMEHT Mac-
cuea A, To0 no onpegmenenuno PA+l yxasmeaeT Ha clemyouui sie-
MeHT, u Boobme PA-| yxasmeBaeT Ha sieMeHT, cTOoAmMM Ha | moswm-
UMl 0O »JeMeHTa, ykaswppeaemoro PA, a PA+l na sjaemenT, crosamumi
Ha | nmoswmuwmit mocse. TaxmMm obpasom, eciu PA  yxaswmeBaer ua A[0], To *(PA+l)
ccemaercs Ha comepxumoe Al 1], PA+l - ampec A[l], a *(PA+l) -
comepxumoe A[l].

3TU 3aMeuUaHus CHNPaBEJIMBE HE3AaBMCUMMO OT THUIMA [NEePEeMEHHBIX

B maccuee A, CyTb onpemesienus «nobasjeHus 1 k ykazaTeso», a
TakXe ero PacHpOCTpaHeHMVd Ha BCO apudMeTHKy yKas3aTeJel, coc-
TOMT B TOM, UTO NPUpPAlIEHVE MACHTAOUMPyeTCs pasMepoM MNaMaTH,
3aHMMaeMoOM OOBeKTOM, Ha KOTOPHM yKasbBaeT ykaszsaTeslb. TakuM
obpasom, | B PA+l nepen npmbaBieHueM yMHOXAETCHA HA pPasMep
OOBEKTOB, Ha KOTOPHE ykasmsaeT PA.

OUEeBUIHO CYWNECTBYET OUEHb TECHOE COOTBETCTBMUE MEXIY WH-
ODekcaumel u apudMeTUMKOM yKa3aTeJlell. B OEeVMCTBUTEJbHOCTU KOM-
OUISTOP NpeobpasyeT CCHJIKY Ha MAaCCUB B yKas3aTeJb Ha HAauvalso
MaccuBa. B pesysibTaTe 3TOTO MMS MACCHMBAa ABJISETCH yKaA3aTeJb-
HEIM BHpaxeHueMm. OTCIa BHTEKAET HECKOJIbKO BECbMAa IOJIE3HHIX
crencTemii. Tak KAk UMS MACCUBA SBJISETCHS CHMHOHMMOM MECTOIOJIO-
KEHUSA €T0 HyJIeBOTO 3JjieMeHTa, To npucsaueanue PA=&A[ 0] moxHO
3anmMcaTh Kak

PA = A

Eme OoJyiee yOMBUTEJIBHEM, IO KpaMHEV Mepe Ha IIEepPBHM B3I-

nam, kaxercsa ToT GakT, uTo ccuiiky Ha Al l] mMoxHO 3anmcare B
Bunge *(A+l). Ipu asanusuposaHum sepaxeHus Al l] B azwmke «C»
OHO HeMeIJIeHHO mnpeobpasyercs K Bumy *(A+l); srtu nee dopmu
COBEPUIEHHO JKBMBAJIEHTHH. ECJM NPUMEHUTH onepaunin & K ofeum
YaCTAM TAaKOTO COOTHOIEHUS BSKBUBAJIEHTHOCTM, TO MHl [1OJIYUMM,
uro &A[I] u A+l moxe mpmenTuuner A+l - ampec |-ro smemenTa or
"auvasia A, C mpyroit cropour, eciu PA aBngercs ykasarejseM, TO
B BHPAXEHMUAX €T'0 MOXHO MCIOJib30BaTh ¢ mHmexkcom: PA[l] wunesn-
rruyHo *(PA+l). Kopoue, mnwGoe BepaxeHue, BKJIOUAOULEE MACCUBHEL U
MHIEKCH, MOXET OHTbL BanMCaHO Uepes yKa3aTe U UM CMEUleHUS U
HAOBOPOT, MPUUEM MaXe B ONHOM M TOM XE& YTBEPXIEHMUN.



ViMeeTcsa OOHO pas3jMuue MexIy MMEHEeM MAaCCUBa M yKasaTeJeM,
KOTOpOE HeOBOXOIMMO MMEThH B BMIY. yKas3aTeJlb ABJISEeTCH [NepeMeH-
Hoi, Tak uro omepauuu PA=A u PA++ umewnT cwmeics. Ho uma Maccwu-
Ba ABJISETCH KOHCTAHTOM, a He MNEePEMEHHOM. KOHCTPYKLMU TUIa
A=PA unu A++, unu P=&A 6ynyT HEe3aKOHHEMU.

Korma mMsa MaccuBa nepemaeTrcsa OyHKLMM, TO Ha CaMOM IeJie

el nepemaeTcsa MECTOIOJIOXKEHME Hauajla 3TOTO MacCuBa. BHYyTpH
BHI3BAHHOM OYyHKLMM TaKOM apT'yMEHT SBJIS€TCS TOUHO TAaKOM Xe IIe-
PEeMEeHHOM, KakK ¥ Jjwbas mpyras, TaK 4TO MM MAaCCUBA B KAaueCTBe
apryMeHTa OeMCTBUTEJILHO ABJISeTCHA yKasaTeJeMm, T.e. llepeMeH-
HOM, coOepXallely ampec. Mbl MOXEM MCHOJIB30BAaTh 3TO OOCTOATEJIb-
CTBO IJIA HalMcaHus HoBoro BapuanHTa OyHxumum STRLEN, sBouncrsao-
meM IOJIMHY CTPOKM.

STRLEN( S) /* RETURN LENGTH OF STRING S */

CHAR *S;

{

I NT N;

FOR (N =0; *S!="\0"; St+t)

N++;

RETURN(N) ;

}

Onepauusa yBeJUUEHMS S COBEpPIEHHO 3aKOHHA, [OCKOJIbKY 3Ta
nepeMeHHas ABJAEeTCA ykKasaTejeM, Sttt HMKaKk He BJIMSAET Ha CUM-
BOJIbHYI CTpoky B obpatuBmerica k STRLEN ¢oyuxumm, a romnbxo
yBemmumneaeT JokayibHyin niaa ¢yHxumum STRLEN xonmo ampeca. Onu-
caHusa QOpMalibHEX IapaMeTpOoB B ONpelesIeHUM QYyHKLUM B BUIE
CHAR S[];

CHAR *S;

COBEPIIEHHO 3KBMBAJIEHTHB, KAaKOM BMI ONMCAHUA CJEeIAyeT Npemnrno-
UyecThb, ONpPEeIesyigeTCsa B 3HAUUTEJILHOM CTENeHM TeM, KaKue Bhpa-
XeHMA OyIOyT MUCIOJb30BAHH IIPM HANMCAHUM QYHKUUMU. ECaM QyHKLUMM
nepemaeTcsa ¥MMSA MACCUBaE, TO B 3aBUMCUMOCTM OT TOIO, UYTO yImo6-
Hee, MOXHO IoJlaraTh, YTO QyHKLUMA OolepupyeT JIuOO C MaCCHUBOM,
JImbo C ykKaszsaTeJsieM, M IOeMCTBOBAaThb Jajiee COOTBEeTBYylILMM obOpa-
30M. MOXHO Haxe MCIOJIB30BaTh oOa BUIa ollepauull, ecju 3TO Ka-
XeTCH YMECTHEIM U SCHEIM.

MOXHO MepenaTh (QYHKLMM 4acTh MACCUBAE, €CJIM 3alaTh B Ka-
yecTBe apryMeHTa ykKas3aTejlb Hauajla [ogMaccuea. Hampumep, eciu
A - mMaccuB, TO Kak

F(&A[ 2] )

KakK u

F(A+2)

nepenanr oyHkumu F agpec smemenTta Al 2], noromy uro m &A[ 2],
u A+2 ABJIATCH yKa3aTEJIbHEMM  BHPAXEHMVSAMM, CCBUIAOWVMMCS —Ha
TpeTurt ssemeHT A BHyTpu dyHkuum F onmcaHusa aprymMeHTOB MOTYT
NPUCYTCTBOBATL B BUIE!

F(ARR)

I NT ARR[];

{

nijin
F(ARR)

| NT *ARR;
{



Yro kacaerca ¢oyHkumm F, To TOT dakT, UTO ee apryMeHT B melc-
TBUTEJIbLHOCTM CCHJIAETCS K YacTu OO0OJIbIIETO MacCCHUBa, HE MMEeT IJis
Hee HMKaKMX IIOCJIeICTBUIN.

5.4. AppecHast apubpMeTHKa

Ecam P aBnsercsa ykasaTesieM, TO KAKOB Ob HM OLJI COPT

oOBeKTa, Ha KOTOPHIM OH ykKasbeBaeT, omnepaumsa P++ yesenuumsaer P
Tak, 4YTO OH yKAa3HBAeT Ha CJEeIy UM 3JIEMEHT Hadopa 3TuUx
o0b6BexTOB, a omepauusa P +=| ysemuuusaer P Tak, uToGH OH yKa-
3HBaJl Ha BJIEMEHT, OTCTOAmMM Ha | 3JeMeHTOB OT Tekymero 3Je-
MEHTAa. 3TU M AHAJIOTUUHHE KOHCTPYKLUUM NPEeNCTaBJSlT COBOM CaMbe
IPOCTHE M CaMble pacCHpOCTpaHeHHBEe QOPMH apMOMEeTHKM yKasaTeJleu
MM aOpeCHOM apudMeTUKN.

Azpik «C» mocnemoBaTesieH M NOCTOSHEH B CBOEM IOAXOIE K
ampecHoOM apudMeTmke, OOBEIMHEHME B OHNHO LleJIoe yKasaTeJel,
MaCCHMBOB M aIpPEeCHOM apudMeTMKM ABJIAETCHA ONHOM M3 HamboJee
CUJIBHEIX CTOPOH fA3bKa. JaBalTe NPOMIUIOCTPUPYEM HEKOTOPHE U3
COOTBETCTBYRIMX BO3MOXHOCTEM A3BKAa Ha IPpMMEpEe 3JIEMEeHTAaPHOM’
(HO mosesHOM, HECMOTpPA Ha CBOK MNPOCTOTY) MNPOTPAaMMEl pacrnpere-
JeHusa namaTu. MMmeworca nese oyHxumu: oyHxumsa ALLOC(N) Bosspa-
maeT B KAUECTBE CBOEIO 3HAUEHMA ykKasaTesb P, KOoTOopu ykasb-
BaeT Ha nepBywo 3 N mocnemoBaTesIbHHX CHMMBOJIbHEIX [IO3ULINMMI, KO-
TOpPEE MOT'YT OBTH MCIOJIb30BaHe BR3mBakmelr ¢pyHxumo ALLOC npor-
paMMol mia xpaHeHusa cumbeoJsios; oGyHxumsa FREE(P) oceoBoxmaer
NPpUOBPEeTEeHHYKH TaKkuM O0pasoM MNaMATh, TakK UTO €€ B JajibHeMimeM
MOXHO CHOBA MCIOJIb30BATL. NPOTpaMMa ABJSSTCH K3JIEMEHTAPHOM»,
noroMy uro obpamenus k FREE momxum npomszseommureca B nopsanke,
oBpaTHOM TOMY, B KOTOPOM NpousBommiuchk obpameHus k ALLOC.
TakuM o6pasoM, ynpasiasemasa oyHxumamu ALLOC u FREE namsars as-
JISEeTCH CTEKOM MM CIMCKOM, B KOTOPOM MOCJIeOHUN BBOIOMMEI 3Jie-
MEHT M3BJIeKAeTCsa nepBbiM. CTaHmapTHaa OubnmoTexka as3mka «C»
CONEPXUT aHaJIOTMUHBE (QYHKLUUM, HE MMEDIMe TaKMUX OTPaHUUEHMUNA,
¥, KpoMe TOro, B IJlaBe 8 MBl NpUBEIEeM yJIyUlleHHBE BapPMaHTHL.
Mexny TeM, OOHAKO, IJi8d MHOTMX IPUIIOKEHMNM HyXHA TOJbBKO TPUBM-
ancHasa byuxuma ALLOC mms pacnpenesneHra HeOOJbUIMX YyUACTKOB
NaMaTy HEM3BECTHHX 3apaHee pasMepOoB B HENpeIcKas3yeMbe MOMEH-
THl BPEMEHN.

[lpocTenmasa peanlm3alyusa COCTOMT B TOM, UYTOOH QyHKLUS pas-
maBajia OTPEes3KM OOJIbIOTIO CUMBOJILHOTO MAaCCHUBA, KOTOPOMY MEI
npuceousu umsa ALLOCBUF. 3roT Maccur aeBisgeTcsa COBCTBEHHOCTBLIO
dyuxumii ALLOC u FREE. Tak kxakx oHu paboTaionT C yKasaTejnamu, a
He C MHIOeKCaMM MacCCMBa, HMKAKOM IPyToM QYyHKLUMM HE HYXHO
3HATEL MMSA B3TOTO Maccupa. OH MOXET OLIThL ONMCAH KaK BHEIHUMA
cTaTrudeckmust, T.e. OH OyImeT JIOKAJbLHEM [0 OTHOIWEHMI K MCXOMHO-
My oamniny, comepxamemy ALLOC n FREE, u neBmmamMmemMm 3a ero mnpe-
nejiaMy. IIpM NPaKTUUECKOM peanmM3aluu 3TOT MACCUB MOXET Iaxe
HE UMETb MMEHM, BMECTO 3TOTO OH MOXET OHTb [IOJIyUeH B pPe3yJib-
TaTe 3anpoca K ONEePAalMOHHOM CUCTEME Ha yKas3aTeJlb HEeKOTOPOTO
HEUMMEHOBAHHOTO BJiOKa NaMATMH.

IpyTroy HeoOxonouMMo¥V MHOOpMalLMeN SBJISeTCS TO, KakKasg dacTb
maccuea ALLOCBUF yxe mcnompsoBaHa. Mel NOJIb3yeMCA yKasaTeJeM
IepBOro CBOBOOHOTO 3JjeMeHTa, HaseaudmM ALLOCP. Korma x QyHK-
umum ALLOC obpamawnrca 3a BemeseHueMm N CUMBOJIOB, TO OHa NpOBe-
paeT, IOOCTaTOUHO Ju ocTajiock mnusa storo mecra B ALLOCBUF. Ec-
au pnoctarouno, To ALLOC Bozsepamaer Tekymee 3Hauenme ALLOCP
(T. e. Hauamo ceBoBomHOTO BJiOKa), 3aTeM yBejuuuBaeT ero Ha N
Cc TeM 4UTOOB OH yKa3HBAJI Ha CJAedynlyln CBOOOIHYK oOjlacTb. dOyH-
kuma FREE(P) npocro nomaraer ALLOCP pasuemM P npu yciosuu,
uro P yxaswmeaer Ha nosuuun BHyTpu ALLOCBUF



DEFINE NULL 0 /* PO NTER VALUE FOR ERROR REPORT */
DEFI NE ALLOCSI ZE 1000 /* SI ZE OF AVAI LABLE SPACE */
TATI C CHAR ALLOCBUF[ ALLCCSI ZE] ; / * STORAGE FOR ALLOC */
TATI C CHAR ALLOCP = ALLOCBUF; / NEXT FREE PQOSI TI ON */
HAR ALLOC(N) / RETURN PO NTER TO N CHARACTERS */

I NT N;

(

I F (ALLOCP + N <= ALLOCBUF + ALLQCCSI ZE) {

ALLOCP += N;

RETURN(ALLOCP - N); /* OLD P */ } ELSE /* NOT ENOUGH ROOM */
RETURN( NULL) ;

)

REE( P) /* FREE STORAGE PO NTED BY P */

HAR * P;

(

IF (P >= ALLOCBUF && P < ALLOCBUF + ALLQOCSI ZE)
ALLOCP = P

)

JanyM HEeKOTOPHE IOSACHEeHMA. Boobuwe rosops, yKasaTelb MO-

XeT OBITh MHMLUMAIM3VMPOBAH TOUHO TaK Xe, Kak U Jjmwdasa mpyras
nepeMeHHas, XOTH OOBUHO €OUMHCTBEHHBIMM OCMEBICJIEHHBIMM SHAUEHMS-
vt asnaorca NULL (310 obBcyxmaercsa Hmxe) WM BRPAXSHMUE, BKJIO-
yammee agpeca paHee ONpelelIeHHBX INaHHEIX COOTBETCTBYWOIETO TH- mna. OnrcaHue
STATI C CHAR *ALLOCP = ALLOCBUF

onpenenser ALLOCP kxak ykasaTesb Ha CHMMBOJE UM MHMLMAIUZKPYET
ero Tak, uTOOH OH ykasmeay Ha ALLOCBUF, T.e. Ha nepByn cBo-
OOOHYH MNO3MIUMK NPU Hadvajie paboTH NPOorpaMMb. Tak KakK MMS Mac-
CvBa ABJISETCH agpeCcOoM €T0 HYJIEBOT'O BJIEMEeHTa, TO BTO MOXHO ObUIO OB 3alMCaThb
ume STATI C CHAR *ALLOCP = &ALLOCBUF[ 0] ;

MCIOJIb3YNTEe Ty 3alMCb, KOTOpas BaM KaxeTcsa Oojiee ecTeCTBeH- HOM. C IIOMOULIO
nposepku | F (ALLOCP + N <= ALLOCBUF + ALLCCSI ZE)

BEISCHSAETCSH, OCTAaJIOCh JIM OHOCTATOUHO MECTa, UTOOH yIOOBJIETBO-
pute 3anpoc Ha N cuMmBosoB. ECAM HOCTATOYHO, TO HOBOE 3Haue-
ume ALLOCP ne 6ymer ykaswBaTh majbllie, dYeM Ha [NOCJISNHIKN I103U-
umio ALLOCBUF. Ecnm zanpoc MoxeT OHTh ymoBieTBoped, To ALLOC
BO3BpamaeT OOLUHBEIM ykasaTesb (obparTuTe BHUMAHME Ha ONMCAaHUE
camolt byHkuuu). Ecim xe Her, 1o ALLOC mosmkHa BEPHYTH HEKOTO-
PEM NPMU3HAK, I'OBOPAWMM O TOM, UYTO OOJblle MECTa HEe OCTajloCh

B asmke «C» rapaHTuMpyeTCcs, UTO HU OOUH NPABUJLHEM yKas3aTelb
OAHHBEIX HE MOXET MMETh 3HAaueHMe HyJIb, TaK UTO BO3BpAalleHMEe HYy-
JIS MOXET CJIyXUTh B KAaueCTBE CHUITHAajJla O HEeHOPMAaJIbHOM COOBTUM,
B IAHHOM CJjiyyae 00 OTCYyTCTBMM MecTa. Mu, OOHAKO, BMECTO HYJIL
numeM NULL, ¢ TeM uToBH BOJlee SCHO IDOKasaThb, YTO BTO CIELU-
aJlbHOE 3HAaueHMe yKaszaTeyid. Boobme ToBOpPS, lieJjiEe He MOTYT OC-
MBICJIEHHO MNPMCBAMBATBHLCHA yKalaTeJaM, a HYJb - 3TO OCOOHIM CIIy-
yan.

[lpoBepkM BMUIOA

I F (ALLOCP + N <= ALLOCBUF + ALOQOCSI ZE)

n

IF (P >= ALLOCBUF && P < ALLOCBUF + ALLQOCSI ZE)

OEMOHCTPUPYIT HECKOJIBKO BAXHEIX ACIEKTOB apuUdMEeTUKM yKasaTe-
Jielt. BO- MepBHX , NPU ONPEeNeJIeHHBEIX YCJOBUAX yKasaTeJr MOXHO
cpaBuuBarh. Eciu P u Q ykaswmBaoT Ha 3JIEMEHTHE OOHOTO M TOTO
Xe Maccupa, TO TakMe OTHOWeHud, kak <, >= uy T.10., padorTawT
HanjexamuMm obpasoM. Hanpumep,

P<Q

ucTuHHO, ecym P ykasmBaer Ha GoJiee PaAHHMI DJIIEMEHT MaCCUBA,
ueM Q OtTHomenus == u ! = Toxe paboTanT. JIOON yKaz3aTeJb MOX-
HO OCMEICJIE HHEIM O6paBOM CPaBHMTBE Ha PABEHCTBO MJIM HEPaBEHCTBO



c NULL. Ho HM 3a uTO HeJNb3d PydYaThbCs, €CJM BH MCIOJb3yeTe
CpaBHEHMA IpuU padoTe C yKas3aTeJaMM, yKAa3HBAOIVMMU Ha pPa3HHE
Maccupbl ECJIM BaM IoBes3eT, TO Ha BCEX MallMHAX BH [NOJIyYUTE
OUEeBUIOHYI OECCMEICIMIY. ECaM ke HeT, TO Balla nporpamMdma OymeT
NpPaBUJIbLHO pPaboTaTh Ha ONHOM MallMHE M OaBaTh HENOCTUXUMEE pe-
3yJIbTATE Ha IOPYyTOM.

Bo- BTOPHIX, KaK MH yXe BMIESNM, yKa3aTeJlb M LeJjioe MOXHO
CKJIAOEBATL M BHUMTATL. KOHCTPYKLMA

P+ N

nompasymeBaeT N bl 06BLEeKT 3a TeM, Ha KOTOpeM P ykasmBaer B
HACTOAWMMA MOMEHT. 2TO CHpaBeIJIMBO HE3aBUCKMMO OT TOTO, Ha Ka-
KOM BMIO OOBEeKTOB P momkxeH ykaseBaTb, KOMIMJIIATOP CaM MaclTa-
oupyer N B cooTBeTCTBUM C OonpelesigseMuM M3 onmucaHmsa P pasme-
poM OOBEKTOB, yKasbBaemux C nomombi P. Hanpumep, una PDP-11
MacuTabupyoumii MHOXxuTe b pased 1 mna CHAR, 2 ona INT u
SHORT, 4 nna LONG u FLOAT n 8 nns DOUBLE

BouMTaHMe ykKasaTejiel Toxe BO3MOxHO. eciu P u Q ykasumBawT

Ha BJIEMEHTH ONHOTO M TOTO Xe MmaccuBa, To P-Q - xojmmuecTsO
sjeMeHTOB Mexny P u Q 3ToT dakT MOXHO MCIOJNIBL30BATH OJIS Ha-
nMcaHmusa eme omHoro BapmaHTa dyHxuum STRLEN

STRLEN( S) /* RETURN LENGTH OF STRING S */

CHAR *S;

{
CHAR *P = S;
VWH LE (*P !'="\0")
P++;
RETURN( P- S)

}
py ommMcaHuM ykasaTresb P B 3T0M QYyHKUMM UMHULIUAIUSUPOBAH
NOCPEICTBOM CTPOKM S, B pesysbTaTe uyero OH yKa3HBaeT Ha Iep-
Beii cuMmBoJl cTpoku. B umukige WHI LE no ouepenu nmposepsercs kax-
OB CUMBOJI IO TexX MOp, MNOKa He MOSBUTCH CUMBOJI KOHILIA CTPOKU
\0. Tax xax 3xHauenHme \0 pasuo mymo, a WHI LE ronbxo Busacuaer
UMEeeT JiM BHpaxeHue B Hem 3HaueHue 0, ToO B maHHOM cjyuae AB-

HYK NPOBEPKY MOXHO ONyCTUTh. Takme Hukje uvacTo sanucuBawnT B Bume WHI LE (*P)

P++;

Tak kak P ykaszmBaer Ha cuMmBoOsb, TO omeparTop P++ nepensu-
raer P kxaxmwin pas Tak, UTOOH OH yKAas3bBAJ HAa CJENyolui CUM-
BOJI. B pesynbrare P-S nmaeTr umncio NpOCMOTPEHHHX CUMBOJIOB,

T. €. JIMHY CTPOKMU. ApudmMeTHKa YyKazaTeJylel IIOoCJiedoBaTeJIbHA.
ecnu Ob MH mMMesiu nejio ¢ nepemeHHemmy Tuna FLOAT, xoTopoie 3a-
HUMAKT OoJiblie naMaTy, uem nepemendme tuna CHAR, u ecnu 6er P
oul  ykaszsaresiem Ha FLOAT, To omeparop P++ nepemeunysn 6w P Ha
cnenywomee FLOAT. TakyMm ofpasoM, Mb MOTJIM OB HANMCAThL JPYyTOMU
BapuaHT oyHxumum ALLOC, pacnpenensiomeirt namars nia FLOAT,
BMecTo CHAR, mnpocto samenus Bciony B ALLOC m FREE onucaresns
CHAR una FLOAT. Bce pmelicTBuMA C yKa3aTeJaMU aBTOMATUUECKM yUM-
THBAKT pasMep OBBEeKTOB, HAa KOTOPHEE OHM YyKa3HBAKT, TakK UTO
foJsiblle HUUETO MEHATh He Hamo.

3a VCKJUEHMEM yINOMSAHYTHX Bbe onepauui ( CJIOXeHUE U BH-
uMTaHMEe yKas3aTeJd UM LeJIoT0, BHUMTAHME M CPaBHEeHME IOBYX yKa-
3aTejyieit), BCA OCTajibHAsa apudMeTurka yKasaTeJiel ABJISAEeTCHA Hesa-
KOHHOM. 3alpemeHo CKJANHBATL OBa ykKasaTeJjsd, yMHOXAaTb, Ie-
JUTL, CIOBUIATL MM MACKMPOBATH MX, a TaKke NPpuOaBJIATb K HUM

nepevennrsie Tuna FLOAT uar DOUBLE

5.5. VYkasaTenmum cMMBOJIOE M GYHKIUMN

CTpoUHasa KOHCTAaHTa, KakK, HalIpMuMep,



«l AM A STRI NG»

ABJIAETCHA MACCUBOM CUMMBOJIOB. KOMOMUIIATOP 3aBepllaeT BHYTPEHHee
npencrasjieHMe Takoro Maccuba cumsosiom \ 0, Tak 4TO OpoOTrpPaMMEl
MOTYT HaxOOUTL €0 KoHell. TakumMm obpasoM, IOJMHa MaccuBa B IIa-
MATY OKAa3LHBASTCH Ha €OUHMULY OOJIblle UMCJia CUMBOJIOB MEXIy
OBOMHEIMU KaBEUKAMIM.

[lo- BUOMMOMY Yalle BCETO CTPOUHHE KOHCTAHTH I[OABJISITCA B KAadeCTBe
byuxumii, xak, Hanpumep, B PRI NTF («HELLO, WORLD\ N»);

KOT'Ja CUMBOJIbHAS CTPOKa, NOIOOHAS 3TOM, [NOABJISETCH B NPOT-
pamMMme, TO IOOCTYI K HEM OCYIMEeCTBJIAeTCH C [NOMOIbK yKa3aTeld
cuMmBoJsioB; OyHkuUMa PRI NTF paxTuuecku nosmyuaer ykasaTesb CUM-
BOJILHOT'O MaCCUBA.

KOHEeUHO, CHMMBOJILHHE MACCUBH HEe OOS3aHH OBTbH TOJBKO apry-
MeHTaMy QyHKUMM. Eciu onmcars MESSAGE xax

CHAR * MESSAGE;

TO B pesyJjibTaTe oleparopa

MESSAGE = «NOW 1 S THE TI Me»;

nepevennas MESSAGE craner ykasaresneMm Ha QaKTMUECKUM MaCCUB
CMMBOJIOB. D2TO HE KOINMPOBAHME CTPOKM, 3IeCh YUACTBYT TOJBLKO
ykasarenu. B a3mke «C» He npenycMOTpeHH Kakue- Iubo onepaLmnn
o obpaboTKM BCEY CTPOKM CHMMBOJIOB Kak LIeJIOTO.

MBI NPOMJIIDCTPUPYEM IPpyI'Me acCleKTH yKas3aTejiel M MacCUBOB,
pazbupas OBe HOJIe3HEEe QYHKUMM M3 CTAHIAPTHOM OUOJIMOTEKM BBO-
ma- BEIBOIA, KOTOpas OyIeT pacCMOTpeHa B rJjaBse /.

lepsas dyuxkuua - sto STRCPY(S, T), xorTopas konmpyeT CTpO-
Ky T B CTPOKY S. APIyMEHTH HANMCAHB MMEHHO B 3TOM IOPSAIKE I10
aHaJOTUM C ONepaumuer NPUCBavBaHMA, KOTAA IJid TOTO, UTOOH
OPUCBOUTL | K S OBBUYHO NMUIYT
S=T
CcHauajia NpuUBEIEeM BEPCMI C MAaCCUBAMM:
STRCPY(S, T) /[* COPY T TO S */
CHAR S[], T[1;
{
I NT I;
I = 0;
VWH LE ((S[I] =T[I]) '="'"\0")
| ++;

}

Insa comnocraejieHna Huxe naercsa sapuaHT STRCPY ¢ ykaszare-
JISIMM.

STRCPY(S, T) /* COPY T TO S; PO NTER VERSION 1 */
CHAR *S, *T,

{

VWHILE ((*S =*T) I="'\0") {
S++;

T++;

}

Tak Kak apryMeHTH NepemawnTcsa N0 3HaueHmbo, oyHkumsa STRCPY
MOXET MCIOJIb30BAaTh S M | TakK, Kak OHa IHOXeJiaeT. 3Ieck OHU C
yOOBCTBOM MOJIATANTCA yKa3aTesaMU, KOTOPHE MNepPeIBUralnTCH
BIOJIb MAacCHBOB, I[IO OIOHOMY CMMBOJIYy 3a Mar, [IOKa He BOyIeT CKO-
nupoBaH B S 3asepmabounmit B 1 cumsos \O0.

Ha npaktuxke oyHxuma STRCPY 6wuia 6w 3anmcaHa He Tak, Kak
MBI [TOKA3aJjiM BHIIE. BOT BTOPAS BO3MOXHOCTE.

STRCPY(S, T) [/* COPY T TO S; PO NTER VERSI ON 2 */

CHAR *S, *T,;

{

WHI LE ((*S++ = *T++) = '\0")

APTYMEHTOB



}

3mech yBesiMueHre S M | BHECEHO B NPOBEPOUHYK UYaCTh. 3HA-
ueHreM *T++ gBigeTCcd CUMMBOJI, Ha KOTOPHIM yKa3HBAaJ | OO yBeJM-
UeHMrd, MNOoCTOMKCHasa omnepaumsa ++ He usMeHgeT [, [OKa 3TOT CUM-
BOJI He OyIeT M3BJeueH. TOYHO TaK Xe 3TOT CUMBOJ [OMENAeTCH B
CTapy®w NO3ULMID S, [0 TOTO Kak S OylIeT yBeJMueHO. KOHEUHHI
pPe3ysbTaT 3aKJOYaeTCd B TOM, UYTO BCE CMMBOJIH, BKJIOUad 3aBep-
waommit \ 0, xonupyworca nz T B S.

/l kak nocjiegHee COKpalleHue Mu ONATH OTMETMM, UYTO CpaBHEe-
HVe C \O ABJIAeTCHA MI3JIVMIIHWMM, TakK YTO q)yHKL[,MIO MOXHO 3allMCaTb B
BUIE
STRCPY(S, T) [/* COPY T TO S; PO NTER VERSI ON 3 */
CHAR *S, *T,;
{
VHI LE (*S++ = *T++)

;
}
XOTA C [NepBOTO B3IJIAla 3Ta 3alMCh MOXET IOKAa3aThCHa 3aramody-
HOM, OHAa JaeT S3HauuTeJIbHOe YyIOoOCTRBO. S9TOM MIOMOMOM CJenyeT
OBJIAIETH YyXe XOoTsa Oh IOTOMYy, UTO BE C HeM OyJmeTe yacToO BCT-
peuarbca B «C»- mporpaMmax.
Bropas ¢yuxkuua - STRCMP(S, T), xoropasa CpaBHMBaAET CUM-
BOJIbHEIE CTPOKM S M T, BO3Bpamasd OTPULATEJLHOE, HYyJIeBOe WM
OJIOKUTEJIbHOE 3HAaUeHMEe B COOTBETCTBUM C TeM, MeHble, PaBHO
unM BoJiblle JIeKCHMKOoTpadmuecku S, ueMm . BosBpallaeMoe 3HAUEHME
II1oJIiyuyaeTCcsda B peByanaTe BEIUMTAaHMA CVMBOJIOB U3 HepBO]Z Irosm-
umuyr, B koTopoi S u T He coBnamamor.
STRCMP(S, T) /* RETURN <0 IF S<T, O IF S==T, >0 IF S>T */
{CHAR St1. 11

I NT 1;

I = 0;

VWHI LE (S[I] == T[I])
IF (S[I++] =="\0")
RETURN( 0) ;

RETURN(S[ 1]1-T[1]);
}

Bor Bepcusa STRCMP c ykasarenamu:

STRCMP(S, T) /* RETURN <0 IF S<T, O IF S==T, >0 IF S>T */
CHAR *S, *T,

{

FOR ( ; *S == *T, St++, T++)

IF (*S =="\0")

RETURN( 0) ;

RETURN(*S-*T) ;

}

Tak kKak ++ y—mMoryT OBTH KakK DOCTOMKCHEMMU, Tak u

NpebrUKCHEMU OMepalusaMy, BCTPEUYAnTCA APyTHUe KOMOMHALMU * u

++ u --, XOTd M MEeHee yacTo.
Hanpumep
*+4+P

yBeJimumBaeT P OO0 M3BJIeUeHMda CUVMBOJIA, Ha KOTOprZ YKa3eIBaeT
P, a

*--P

cHauajla yMeHbmaetT P

YnpaxHenue 5- 2

Hanmmmre BapuaHT c ykaszsarTenaur oyHxuum STRCAT usz rmaso

2: STRCAT(S, T) xonmpyer crpoky | B koHel S.



Ynpaxnenmne 5- 3

Hanummre maxpoc nia STRCPY.
Ynpaxunenmne 5-4

epenuuure NOOXOINAMME NPOTPAMME M3 NPEOEOyNMX IJIaB UM yII-
PaXHEHMI, MCHOJb3yd yKasaTeJu BMECTO MHIEKCALUM MAaCCHUBOB.
Xopoumre BO3MOXHOCTM IJd 3TOoro mnpepmoctTasnaoT dyHxumm GETLI NE
[rmaeer 1 wu 4/, ATO, |TOA u ux sapuantu [/ rnaee 2, 3 u 4/,
REVERSE / r;ara 3/, | NDEX u GETOP / rnasa 4/.

5.6. YxkasaTesu - He leJsle

BEl, BO3MOXHO, OO0OpPATUIIM BHMMAHME B IIPEIbOyLUX «C»- IIPOI-
raMMax Ha IOOBOJIBHO HEIIPMHYXIEHHOE OTHOIEHME K KOIMPOBAHMIO
ykaszarejyeMr. B ofueM 3TO BEepPHO, YTO Ha OOJIBUIMHCTBE MAallMH yKa-
3aTeJlb MOXHO IIPMCBOMTH LI&JIOMY M IIepenaThb e€ro OobpaTHO, He U3-
MEHWB ero; IIpM 9TOM HE IIPOMCXOIMT HUMKAKOI'O MaCMTa6MpOBaHMH
i npeo@pagoBaHMH Y HVM OIMNH OmUT He TepdeTcd. K COXaJIeHUMIO,
3TO BeIeT K BOJIbHOMYy OOpalleHMI C QYHKLUMAMM, BO3BpPallaillVMNU
yKaszaTesqM, KOTOPEE 3aTeM IPOCTO IepemalnTcsa IPpyI'MM OYyHKLMAM,
- HeoOXOIMMBIE OINMCAHMS yKasaTeJIeM yacTo OollyckaklTcs. PaccMmoT-
puM, HanpuMmep, oyHrumo STRSAVE(S), koTopas konmpyeT CTpokKy S
B HEKOTOpOEe MECTO IJiS XPaHEeHMsd, BHIeJISeMOe IIOCPpenCTBOM Obpa-
menusa k oyHxumy ALLOC, u BO3BpamaeT ykasaTesb Ha 3TO MECTO.
[IpaBUJIBHO OHAa IOOJIXHA OBITH 3alMcaHa Tak:

CHAR STRSAVE(S) / SAVE STRING S SOVEWHERE */
CHAR *S;

{
CHAR *P, *ALLOC();
I F ((P = ALLOC(STRLEN(S)+1)) != NULL)
STRCPY(P, S);
RETURN( P) ;

}

Ha NpPakKTMUKe CylleCTByeT CUJIBHOE CTpeMJIEHME OIIYyCKAaThb OIMCAaHMA.

STRSAVE(S) / SAVE STRING S SOVEWHERE */
{
CHAR *P;
I F ((P = ALLOC(STRLEN(S)+1)) != NULL)
STRCPY(P, S);
RETURN( P) ;
}

STa nporpamMa OyneT NpaBMIIBHO paboTaThb HAa MHOI'MX Mallu-

Hax, I[IOTOMY UYTO IO yMOJUYaHMIO QYHKUUM UM APIyYMEeHTH MMEKT THUII

I NT, a yxasaTesib U Lejioe OBBUHO MOXHO OEe30MaCHO IepPeCHJsIaThb
Tyna M obpaTHO. OIHAKO TakoM CTUJIb NPOTPaMMMPOBAHMA B CBOEM
CylmecTBe SBJISeTCs PUCKOBAHHEM, IIOCKOJIbBKY 3aBMCUT OT IeTajieM
peanm3auuy M apXUTEKTYPh MallMHBEL M MOXET IIPMBECTM K Helpa-
BUJILHEIM pPe3yJibTaTaM Ha KOHKPETHOM MCIIOJIb3YEeMOM BaMM KOMIMJIIS-
Tope. PasyMHee BCKOOY MCIOJIL30BAaTH IIOJIHEIE ONMCAHUA. (OTnanoq-
vaa nporpamma LI NT npenynpemnuTr o Takux KOHCTPYKLUMAX, €CJIU
OHM TIO HEOCTOPOXHOCTM BCE X& MOABATCH) .

5. /. MHOT'OMepHEle MaCCHEBEEI



B asmke «C» npemycMOTpPEeHB NPAMOYTOJIbHBEIE MHOTOMEPHHE Mac-
CUBE, XOTS Ha MNPAKTUKE CYMEeCTBYyeT TEHIEHLUMS K MX SHAUMTEJLHO
foJjiee pPenKoMy MCIOJIb30BAHUK O CPABHEHMI C MAacCUMBaMM ykKas3a-
Tejielti. B 3TOM pasmejsie MH PAacCMOTPMM HEKOTOPHE MX CBOMCTBA.
PaccMOoTpmMM 3amauy OpeobpasoBaHMa IOHA Mecslla B OeHb Iola

u HaobopotT. Hanpumep, 1l-oe mapra sasngerca 60-M mHeM HeBUCO-
KOCHOTO Trozma M 6l-M mHeM BMCOKOCHOTO Troma. JapallTe BBeIOeM
oBe OGyHKUMM IJI9 BHIIOJIHEHUSA 5TUxX npeodpasosauumi: DAY OF YEAR
npeobpasyer Mecdl U neHb B meHb roma, a MONTH_DAY npeo6pasy-
eT m»eHp Toda B MecHdl ¥ OeHb. Tak Kak 3Ta NocjenHsas QyHKIUS
BO3BpAallaeT IOBa 3HAUYEHMUSd, TO APTYMEHTH Mecdla W OHS IOJIKHEL
OBITE yKa3aTeJISIMU.

MONTH_DAY( 1977, 60, &MV &D)

Nonaraer M pasuem 3 u D pasuem 1 (1-ce mapra).

Obe »TM QYHKUMM HYXIOATCS B OIHOM UM TOM Xe& MHOOPMALMOH-

HOM Tabimile, ykKal3bBaolIeM UMCJIO OHeM B KaxXIoM Mecslue. Tak Kak
UMCJIO OHEeM B MeCHlle B BUCOKOCHOM M B HEBUCOKOCHOM T'ONYy OTJIM-
yaeTcd, TO NPOUEe MNPEeACTaBUTh MX B BMUIE OBYX CTPOK IBYMEPHOIO
MaccuBa, UeM IETATbLCH NPOCIEXMBATE BO BPEeMS BBUMCIIEHUNM, UTO
VMIMEHHO MPOUCXOIUT B (eBpaje. BOT 3TOT MACCHB UM BHIIOJIHAKLINUE
3TU Npeobpa30BaHUAa QYHKLMM!

STATI C I NT DAY _TAB[2][13] = {

(0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31),

(0, 31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31)

b

DAY_OF_YEAR( YEAR, MONTH, DAY) /* SET DAY OF YEAR */
I NT YEAR, MONTH, DAY; /* FROM MONTH & DAY */

{

I NT |, LEAP;

LEAP = YEARY == 0 & & YEARYHOO !'= 0 \!\! YEAR%%OO0 == O;
FOR (I = 1; | < MONTH; |++)

DAY += DAY_TAB[LEAP][I];

RETURN( DAY) ;

{

MONTH_DAY( YEAR, YEARDAY, PMONTH, PDAY) /*SET MONTH, DAY */
| NT YEAR, YEARDAY, *PMONTH, PDAY; / FROM DAY OF YEAR */

{

LEAP = YEARY! == 0 && YEARYA00 != 0 \!\! YEARWO00 == 0;
FOR (1 = 1; YEARDAY > DAY TAB[LEAP|[I]; |++)

YEARDAY - = DAY _TAB[ LEAP][1];

*PMONTH = 1 ;

*PDAY = YEARDAY;

}

Maccus DAY_TAB nomxen OwmTh BHemuuMm kak nia DAY _OF YEAR, Tax
n s MONTH DAY, nockojibky OH MCHOJIb3yeTCHa O0eMMM 3DTUMU QyH-
KUV SMUA.

Maccus DAY_TAB saBniserTcs nepBBM IBYMEPHHM MAaCCUBOM, C KO-
TOPHM MEl UMEEeM nejio. I[lo onpenesienvio B «C» OBYyMEpHE MacCuB
N0 CYHWECTBY SBJIAETCH OIHOMEPHHM MACCUBOM, KaXIE DJIEMEHT KO-
TOPOTO ABJIAETCH MACCUBOM. I[O3TOMY MHIOEKCH SB3aNMCHBAKTCH Kak
DAY _TAB[I][J]

a He

DAY _TAB [1, J]

KaK B OOJIBLIMHCTBE A3BIKOB. B OCTaJIbHOM C IOBYMEPHEIMU MaCCUBaMU
MOXHO B OCHOBHOM OOpalaTbCHa TakuM xe oOpasoM, KaK B IOPpyI'MX
A3EIKaX. OJJIEMEHTH XPaHATCHA IO CTpoKaM, T.e. Ilpm ofOpalleHum K



3JIEMEHTaM B MNOPANKE MX Pas3MelleHMs B NaMATKH ObHCTpee BCero mus3-
MEHSEeTCSa CaMblM NPaBbBM MHIEKC.

MaccuB MHUMUMAIM3UPYETCS C IIOMOIBK CIMCKA HAYaJIbHEIX 3HAa-
UEHMM, BSaKJIOUEHHEX B QUIYPHBE CKOOKM, KaxIas CTPOKa IByMep-
HOT'O MacCHuBa MHMLMAJIUSUPYETCHS COOTBETCTBYOIMM HNOICIMCKOM. Ml
noMecTunu B Hauajo maccuea DAY _TAB cronbeu us uysen miaa To-
To, YTOOH HOMEpa MEeCHALEB M3MEHAJNMCh €CTEeCTBEHHEM O0pasoM OT
1 nmo 12, a He or 0 mo 11. Tak xak Ba DKOHOMMKO INAaMATU Yy HAC
Noka He HarpaxnapoT, TakolM crnoco® mpoue, uUeM NOATOHKA MHIEK-
COB.

Ecay OBYMEPHHIM MAaCCHUB IepenaeTcsa (QYyHKLUUM, TO ONMCaHUE
COOTBETCTBYRIETO apryMeHTa (QYHKLMM OOJIKHO CONEPXAaTh KOJMUEC-
TBO CTOJIBLIOB, KOJUUECTBO CTPOK HECYIEeCTBEHHO, OCKOJbKY, Kak
u npexne, (AaKTUUECKU [NepelaeTcsa ykKas3aTelb. B HalleM KOHKpPeT-
HOM CJlydae 3TO yKa3aTellbk OBOBLEKTOB, SABJAKIMXCS MAaCCUBAMM U3

13 umcen Tuna | NT. Takum obpaszsom, ecnu Ov TpeboOBaAJIOCH Mepe-
nate maccue DAY TAB ¢yuxuum F, 1o onmcanme B F mmeno 6w BUI:
F( DAY_TAB)

I NT DAY_TAB[ 2] [ 13];

{

Taxk KakK KOJIMUYECTBO CTPOK ABJSETCH HEeCYWEeCTBEHHBM, TO OIMCa-
HMEe apryMeHTa B F Morjo Opl OBITH TaKMM:

| NT DAY_TAB[][13];

WUV TaKUM

| NT (*DAY_TAB)[ 13];

B KOTOPM TI'OBOPMTCHA, UYTO aApPI'yYMEHT ABJIAETCH yKa3aTeJIeM MacCcCluBa

nz 13 unenmx. KpyrJgele CkOOkM 3OeChb HEOOXOIOMMEL, [IOTOMY YTO
KBampaTHeEe CKOOkM [] mmeT Gosiee BEICOKMI yPOBEHB CTAPWMHCT-

Ba, uem *; Kak MH yBMIMM B CJlenypueM pasnejsie, 0e3 KpPpYyIJIEX CKODOOK
*DAY_TAB[ 13] ;

ABJIAETCHA ONMCaHMeM Maccuba u3 13 ykasaTesen Ha LeJHe.

5. 8. MaccuBm ykasaTenemn, yKasaTenm
ykasarTenen

Tak Kak yKazaTeJM CaMu SBJISITCS NepeMeHHBMM, TO BH BIIOJI-

He MOTJIKM OB OXMIATH MCIOJbL30BAaHMS MaCCHUBa yKazaTejel. 39TOo
OEeVICTBUTEJBLHO TakK. Mbl NPOUJIJIOCTPUPYEM BTO HANMCAHUEM MIPOT-
PaMMEl COPTUPOBKM B aJIQaBUTHOM HOpsalKe Habopa TEeKCTOBHIX
CTPOK, IMpenesibHO YyNpoleHHOTo BapmaHTa yTunuta SORT onepauu-
oununoi cuctem UNI X

B rynaBe 3 Mu NpMBeU QYHKLMIO COPTUPOBKM [0 WEJITy, KOTO-

pasa ynopAamoumpbalja MacCHuB LeJBlX. OTOT Xe ajJilopuTM OyneT pabo-
TaThb M 3IeCb, XOTd Tenepb Mb OyIOeM MMeThb OeJI0 CO CTPOUYKaMM
TEKCTa Pas’3JIMUHOM IJIMHE, KOTOPEE, B OTJUUYME OT LEJIBX, HEeJb35d
CPaBHMBATL WMJM IepeMemaTbh C MIOMOUbI OIHOM onepaumm. Mbel HYyX-
maeMcs B TakKOM MNPeICTaBJIeHUM HOaHHBEIX, KOTOpoe OB MNO3BOJISAJIO
yOODOHO U 30beKTUBHO OoOpabaTHBATL CTPOKM TEKCTa IepeMeHHOM
IJTVHEL

31echk M BOBHMKAT MAaCCUBE ykasaTeJiey. EcJau nomjexalmme
COPTUPOBKE CPOKM XPaHATCsS OIHA 3a OPYyTOoM B OJMHHOM CUMBOJIb-
HoM Mmaccube (ynpasisgemoM, Hanpumep, oyHxumern ALLOC), To
KaxIoMy CTPOKE MOXHO OOpaTUTbCS C NOMOWBID ykKa3aTensa Ha ee
NepBHM CUMBOJ. CaMuM yKaszaTeJM MOXHO XPaHMTbL B MaCCHUBE. IBE
CTPOKM MOXHO CPaBHMTL, Nepenas ux ykaszsarenu oyHxumum STRCVP.



Ecmm noee PacIiOJIOXEHHBIE B HEIIPaBMIJIIBHOM IIOPAIOKE CTPOKM IOOJIXHEI
OBITE IIE€pPEeCTaBJIEHH, TO (QakTUUECKM IIEePECTAaBJANTCHA yKasaTelM B
MacCCuUbBe yKasaTeJlel, a He CaMM TEeKCTH CTPOK. OTMM UCKJIINYaKTCHA
Cpas3y IBe CBA3aHHBE MNPOOJIEMEL CJIOXKHOI'O yNpPaBJIEHMA [NaMATbI U
OOJIbIIMX OOIIOJIHMTEJIBbHEIX 3aTpaT Ha (baKTquCKyIO IIepeCTaHOBKY
CTPOK.

[IpoLecCc COPTUMPOBKM BKJIOUAET TPM wWara.

YTeHMe BCeX CTPOK BBOIA

X COPTHPOBKA

BEIBOII MX B IPaBUMIJIIBHOM IIOPAIOKE

Kax oOOBUHO, Jydlle pa3ldesiMTh NPpOI'PaMMy Ha HECKOJIBKO QYHKUMUNM B
COOTBETCTBUM C €CTECTBEHHBIM INEJIEHMEM 3alaul ¥ BHIOEJIUTH Beny-
myo QYHKLUMO, YyIPaBJISOILYD paboToM BCEeY NPOT'PaMMEL
OaBaliTe OTJIOXMM Ha HEKOTOpOe BpPeMs pacCMOTPEeHMe mara COpTU-
POBKM M COCPEeIOTOUMMCS Ha CTPYKTypPe IHOaHHHEIX M BBOIE- BEIBOIE
dyHKIMS, OCYUEeCTBJIAKIAS BBOJ, OOJDKHA M3BJIEeUYb CUMBOJIE KaXIoM
CTPOKM, 3alOMHUTL MX UM INOCTPOMUTHL MACCHUB yKa3aTeJleM CTPOK.
OHa Z»OJIKHA TaKXe NOACUMTATh YMCJIO CTPOK BO BBOHE, Tak Kak
5Ta MHOoOpMalumsa HeoOxoIMMa IPM COPTUPOBKE M BEBOIE. Tak Kak
byHKLIMS BBOHA B COCTOSHMM CIHPABUTLCSH TOJBKO C KOHEUHEM YMC-
JIOM BBOIMMEIX CTPOK, B CJlydae CJMIIKOM OOJIbLIOTO MX UMcCJia OHAa
MOXET BO3BpallaTh HEKOTOPOE UMCJIO, OTJMUHOE OT BO3MOXHOIO
uMcJia CTPOkK, HanpmMmep -1. OyHKUMSA OCyWECTBIAOIES BEBOI, IOJ-
XHa IIedaTaTb CTPOKM B TOM MNOpPAOKe, B KAaKOM OHM IOABJISKTCH B
MacCCHUBe yKaszsaTeJlen.
#DEFI NE NULL O
#DEFI NE LI NES 100 /* MAX LI NES TO BE SORTED */
MAI N() /* SORT | NPUT LI NES */

\ (
CHAR *LI NEPTR[ LI NES] ; /*PQO NTERS TO TEXT LI NES */
I NT NLI NES; /* NUMBER OF | NPUT LI NES READ */
| F ((NLINES = READLI NES(LI NEPTR, LINES)) >= 0) \(
SORT( LI NEPTR, NLI NES);
VRl TELI NES( LI NEPTR, NLI NES) ;

\)
ELSE
PRI NTF( «I NPUT TOO BI G TO SORT\ N») ;

\)
#DEFI NE MAXLEN 1000

READLI NES( LI NEPTR, MAXLI NES) /* READ | NPUT LI NES */ CHAR LINEPTR[];
FOR SORTI NG */ | NT MAXLI NES;

\(

| NT LEN, NLINES;

CHAR *P, *ALLOC(), LI NE[MAXLEN];

NLI NES = O0;

WHI LE ((LEN = GETLI NE(LI NE, MAXLEN)) > 0)

I F (NLI NES >= MAXLI NES)

RETURN( - 1) ;

ELSE | F ((P = ALLOC(LEN)) == NULL)
RETURN (-1);

ELSE \ (

LINE[LEN-1] = '\0'; /* ZAP NEWLI NE */
STRCPY(P, LI NE) ;
LI NEPTR[ NLI NES++] = P;
\)
RETURN( NLI NES) ;
\)

CUMMBOJI HOBOW CTPOKM B KOHIIE KaXIOM CTPOKM ymajgeTcs, TaK 4UTo
OH HUKak He OyIOeT BJIMSTL Ha MNOPSIOK, B KOTOPOM COPTUPYIOTCS
CTPOKM.



WRI TELI NES( LI NEPTR, NLI NES) /* WRI TE OUTPUT LI NES */
CHAR *LI NEPTR[ ] ;

| NT NLI NES;

\(

INT 1;

FOR (I = 0; | < NLINES; I++)

PRI NTF( «%6\ N», LI NEPTR[1]);

\)

CymeCTBEHHO HOBHM B 3TOU NPOTpPaMMe SBJISETCHS ONUCAHUE

CHAR * LI NEPTR[ LI NES] ;

xkoropoe coobmaer, urto LI NEPTR aensercsa maccusom m3z LI NES
BJIEMEHTOB, KAaXIHNA M3 KOTOPHX - yKaszaTejib Ha MEepeMEeHHBIE Tura
CHAR. 3210 oszuauaer, uro LINEPTR[I] - yxasarens Ha CUMBOJEH, a
*LI NEPTR[ | ] usBnexaeT cuMBOJI.

Tak kak cam LI NEPTR aBnserca maccuMBOM, KOTOPHIM NepemaeT-

ca oyuxumm WRI TELI NES, ¢ HuM MoxHO ofpamarTbcs Kak C ykKasaTe-
JieM TOYHO TaKMM Xe 00pas30oM, KakK B Haumx 0oJjiee pPaHHUX IIpUMe-

pax. Torma nocjelHn QYHKLUMIO MOXHO IIepenNucaTb B BUIE!
WRI TELI NES( LI NEPTR, NLI NES) /* WRI TE OUTPUT LI NES */
CHAR *LI NEPTR[ ] ;

| NT NLI NES;

\(

INT 1;

WHI LE (--NLI NES >= 0)

PRI NTF( «%8\ N», *LI NEPTR++) ;

\)

smect *LI NEPTR crauana ykasmBaeT Ha NEPBYK CTPOKY, KaxIoe
YBeJIMUYEeHUe IepenBuraeT ykaszaTeJb Ha CJIelyollyl CTPOKY, B TO
Bpemsa kak NLI NES yGmeaer mo uyms.

CnpaBMBWMCE C BBOLOM M BEIBOIOM, MBI MOXEM IIE€PEeNTU K COp-
TUPOBKE. NPOTpaMMa COPTUPOBKM MO WEJUTYy M3 TJIaBh 3 Tpebyer
oueHb HEOOJILUWMX MBMEHEHUM. OOJIKHE OBTbH MOAMGUMUMPOBAHEL ONMCaA-
HUSA, a olepaumus CPaBHEHMUS BHOEeJIeHA B OTIesibHyl byHkumo. Oc-
HOBHOM aJITOPUTM OCTAEeTCs TeM X& CaMuM, ¥ 2TO HaeT HaM olpe-
HOeJIeHHYK yBEePEeHHOCTb, UYTO OH IIO- IpexHeMmy OyneT paboTaTsk.

SORT(V, N) /* SORT STRINGS V[0] ... V[N-1] */
CHAR V[]; / |INTO | NCREASI NG ORDER */

I NT N,

\(

INT GAP, 1, J;

CHAR * TEMP;

FOR (GAP = N'2; GAP > 0; GAP /= 2)
FOR (I = GAP, | < N |+4)

FOR(J =1 - GAP, J >=0; J -= GAP) \(
| F (STRCMP(V[J], V[ J+GAP]) <= 0)
BREAK;

TEMP = V[J];

V[J] = V[J+GAP];
V[ J+GAP] = TEMP;

\)
V)

Tax KaK KaxIblll OTIEeJIbHBI BJIeMeHT MaccuBa V (MMH bopMasibHOTO
napamerpa, coorsercreyomero LI NEPTR) sasnaercs yxasaTenem Ha
cUMBOJIE, TO M [TEMP mosmxeH OHTH yKasaTeJieM Ha CHMMBOJIB, UYTOOH
X OBJIO MOXHO KOIMPOBATH IpyI B Ipyra.

Mel Hanmcanau sTy OpoTpaMMy IO BO3MOXHOCTM Oojiee IIPOCTO C

TeM, YTOOEl NOOBICTPEEe MOJNyuuThb paboTawmuyin OporpaMMy. OHa MOI-
Jla OH paboTaTb OHICTPpee, €CiM, HalpuMep, BBOOUTL CTPOKM He-



NOCPEenNCTBEeHHO B Maccus, ynpabiasemeni dpyuxumert READLI NES, a ue
xonupoBaTk ux B LINE, a saremM B ckpeiToe MecTO C HOMOWbBKD (QyH-

ki ALLOC. HO MBI cumMTaeMm, uTOo OyIeT pasyMHee NepBOHAUAJILHBIA
BapMaHT CcHejlaTbh 0OoJjiee MNPOCTHIM IJiS IOHMMAaHMA, a 00 «3ddexTuUBR-
HOCTU» N03aboTuUThCS NO3OHee. Bce ke, [O- BUOIMMOMY, CIOCO0O,
NO3BOJIARIMY HOOUTHECA 3AMETHOTO YCKOPEHMA PaboTh NPOTPaMMEL
COCTOUT HE B MCKJIOUEHUM JIMIIHETO KONMPOBAHMSA BBOIUMEIX CTPOK.
BoJjiee BEPOSATHO, UYTO CYINECTBEHHOM Pa3HMLL MOXHO IOCTUUL 3a
CUueT 3aMeHb COPTUPOBKM [0 WEJJIy Ha HEeUTO Jydllee, HalpuMmep,
Ha MeTOon OBICTPOM COPTUPOBKIM.

B rmase 1 Mu oTMeuayu, duTO nockojibky B uuxjax WHI LE u

FOR mpoBepka ocymecTBJSeTCH IO TOTO, KaK TEeJIO LMKJAa BEHIIOJ-
HUTCHA XOTHA OB OOMH Pas, 3T LUUKJIE OKASHBAKNTCH YIOOHBIMM IJIS
obecrneueHrsa NPaBMUJILHOM paboTH NPOTPaMMEL IIPU I'PAHMUHEIX 3Hade-
HMSX, B YaAaCTHOCTM, KOI'Ia BBOIA BOOOme HeT. QOUeHb IIOJIE3HO
NPOCMOTPETL BCE QYHKUUMU NPOTPAMMEL COPTHMPOBKM, pPas3dbupasch
UTO MPOUCXOIAUT, E€CJM BBOOVMHI TEKCT OTCYTCTBYET.

Ynpaxnenmne 5-5

Nepenvuute byHxumio READLI NES rtakmm oBpasom, uToOB OHA
noMemarsa CTPOKM B Maccus, npemocraengemurt ¢yuxumern MAIN, a
HEe B NaMATh, yhIpaBigeMyn obpamenuamu k oyHxumm ALLOC. Ha-
CKOJILKO OBICTpee cTajia nporpaMma?

5. 9. MaMumManmusalumss MaCCMBOB yKasBaTelen

PaccMmoTpuMm 3anauy HanucaHus dysxkumm MONTH NAME(N), xoro-
pas BO3BpallaeT yKas3aTeJlb Ha CMMBOJIBHYI CTPOKY, COIEpPXallyio
uma N-ro mMecaua. 3To mmeasbHaa 3ajava g NPUMEHEHMS BHYT-
peHHero cTaruueckoro Maccupa. oyukumsa MONTH _NAME comepxur
JIOKAJILHEIA MACCUB CUMBOJIBHEIX CTPOK M NPY OOPAllEHVMM K HEM BO3-
BpallaeT yKa3aTeJsib HYXHOM CTPOKM. TeMma HAaCTOodWero pasnesa -
KaK MHULUMAJUSUPOBATL 3STOT MACCUB UMEH.

CHAR MONTH_NAME(N) / RETURN NAME OF N- TH MONTH */

I NT N,

\(

STATI C CHAR *NAME[] = \(

«| LLEGAL MONTH»,

«JANUARY»,

«FEBRUARY>»,

«MARCH,

«APRI L»,

«MAY>»,

«JUN»,

«JULY»,

«AUGUST»,

«SEPTEMBERY,

«OCTOBER»,

«NOVEMBER»,

«DECEMBER»

\);

RETURN ((N < 1 \I\I N > 12) ? NAVME[O] : NAME[N]);

\)

OnmcaHue MaccubBa ykasaresel Ha cuMBoJiel NAME TouHO Takoe xe,
kak aHanoruuHoe omnwucanue LI NEPTR B npumepe ¢ copTuposkoii.
MHMIMAIN3aTOPOM ABJISETCSH NPOCTO CHMCOK CUMBOJIBHEIX CTPOK;
Kaxrnasa CTpoKa MNPMCBAMBAETCS COOTBETCTBYIIEH MNO3ULMU B MACCU-
Be. BoJjiee TOYHO, CUMBOJEH | -0 CTpokM moMemawnTcsa B KaKOoe- TO



uHOEe MecTO, a ee ykaszsaresb xpaHurcsa B NAME[|]. Mockosnbry
pasmep maccuBa NAME He ykaszsaH, KOMIOMJIATOP CaM IOACUMUTHBAET
KOJIMYEeCTBO MHMIMAJV3ATOPOB M COOTBETCTBEHHO yCTaHaBJIMBAET
NpPaBuUIIbHOE UMCJIO.

5.10. YkazsaTenum m MHOI'OMEpPHEE MaCCHUBH

HaumHamommue M3ydaTh SA3HK «C» UHODOA CTAHOBATCH B TYIUK

nepen BOMNPOCOM O PA3JIUMUUM MEeXIy IBYMEPHBIM MAaCCUBOM M MacCCU-
BOoM ykaszatresel, TakuMm kak NAVE B NpuBEIEeHHOM BHIIE IPUMEPE.
Ecnm uMmewnTCsa onmcaHmda

I NT Al 10][10];

I NT *B[ 10];

7o A u B MOXHO MCHOJIE30BATH CXOOHEHM OOpPA30M B TOM CMEICJE,
uro kak A[5][5], Tax m B[5][5] saBnaonTcsa 3aKOHHBMM CCBUIKAMM
Ha ormenbpHoe umciyo Ttuna | NT. Ho A - HacTodmmt Maccupe. IHOX
"Hero orBomuTca 100 gueex mamMATM M OJI9 HAXOXIEHMA JIOOOTO yKa-
33HHOTO B3JIEMEHTAa MIPOBONATCHA OOLUHBIE BHUMCJIEHUS C NPAMOYTOJIb-
HEIMU MHOekcamu. JHOna B, ommako, onmucanue sopenger Tojsgbko 10
yKaszaTeJyieM; KaXIbBM yKasaTeJb OOJKeH OBTh YyCTAaHOBJIEH Tak,
uTOOH OH YKA3BBAaJI HAa MACCHB LEJBIX. EeCJU NPEeANOJIOKUTh, UYTO
KaxOell M3 HMX ykaseHBaeT Ha Maccub m3 10 smemenToB, TO TOTZHa
roe- To Oynmetr orBenmeHo 100 sueex mamMaTy NJIOC eme IeCATb Adeek
onsa ykaszsatresel. TaxkuMm oOpasoM, MaCCHUB yKasaTeJley MCIOJIb3yeT
HECKOJIbEKO OOoJbmMil OOBEeM NaMATM UM MOXeT TpeOoBaThb HAJIMUUE AB-
HOTO mara MHMULMAIM3aLuuM. Ho IpM 5TOM BO3HUKAKT IOBaA IPEUMY-
mecTBa. OOCTYIl K 3JIEMEHTY OCYIECTBJAETCA KOCBEHHO uepes yKa-
3aTesyib, a He MOCPEIACTBOM YMHOXEHMS M CJIOKEHUS, UM CTPOKM Mac-
CYMBa MOTYT MMETH Pas3JIMUHBIE IJIMHEL. OTO O3HAUYAEeT, UYTO KaXIbl
snemeHT B He mosmxen ofas3aTesibHO ykaswBaTh Ha BekTop m3 10
3JIEMEHTOB;, HEKOTOPHE MOTYyT YKAa3HBATbL HAa BEKTOP M3 IOBYX 3Je-
MEHTOB, IpyI'Me - U3 OBallaTu, a TPeTbM MOI'YyT BOOOINE HM Ha
UTO HEe yKashBaTh.

XOTH MH BEJUM 3TO OOCYXISHME B TEPMMHAX LEJIEX, HEeCOMHEH-

HO, Yalle BCEI'0 MAaCCUBE yKasaTeJel MCHOJNbL3YITCH TakK, KakK M
npomeMoHcTpupoBany Ha oyHkumy MONTH NAME, - mia xpanenus
CYMMBOJIbHBIX CTPOK Pa3JIMUHOM IJIMHEL

YnpaxHenmue 5- 6

Nepenvuute dyuxumu DAY _OF YEAR n MONTH_DAY, wucnombzys

BMECTO MHIEKCauVM yKas3aTeJlu.

5.11. KomManpHass CcTpoOKa apr'yMeHTOB

CrMCTeMHEHE CpenCcTBa, Ha KOTOPHE ONMPAaeTCs peanm3almusa S3H-

Ka «C», [IO3BOJIAKNT NepegaBaTh KOMAHIHYK CTPOKY ApTyMEHTOB WUJIMU
napaMeTpoOB HAauMHAKIEN BHIOJHATLCA OporpaMMe. Korma QyHKLMS
MAI N BeIBHIBaeTCS K MCIIOJIHEHMIO, OHa BHEIBHIBAETCH C OBYMS apry-
MeHTamy. Ilepsuir apryMmeHT (ycioBHo HaszmBaemenr ARGC) ykaswmBaer
UMCJIO AaPIyMEHTOB B KOMAHOHOM CTPOKE, C KOTOPBIMU MNPOMCXOOUT
obpamenue k nporpammMe; BTopoli aprymenT (ARGV) asmaercsa yka-
3aTejyieM Ha MACCUB CUMBOJIBHEIX CTPOK, COIEepXallMx 3TY aplyMeH-
TH, IIO OOHOMY B CTpOkKe. PaboTa C TakKuMMM CTPOKaMM - D3TO OOBIU-
HOE MCIOJIb30BAaHME MHOTOYPOBHEBHIX yKas3aTeJsel.



CaMyn NPOCTYHD MIUIOCTPALMIO DTOM BO3MOXHOCTM M HEOOXOIMMEIX
npu sToM onmcaumii maer nporpamma ECHO, xoTopas mpocTo meua-
TaeT B ONHY CTPOKY apl'yMEeHTH KOMAHIHOM CTPOKM, pas3mesysas UX
npobesiammu. TaxkuMm oOpas30M, €CJM maHa KOMaHIa

ECHO HELLO, WORLD

TO BBEIXOIOM OymeT

HELLO, WORLD

no corgamenvio ARGV[ 0] saBmaeTcs uMmeHeM, [0 KOTOPOMY BHEISHIBAEST-
ca nporpamMma, Tak uto ARGC mo mMeHbumer mepe pasedH 1. B npuse-
nenuoMm Boue npumepe ARCGC pasen 3, a ARGV[0], ARGV[1] u
ARGV[ 2] paBHel coorBercTBenHo «ECHO», «HELLQO, » u «WORLD».
lMepBuM dpaxrTuueckum arymenroMm ssnsgercsa ARGV[ 1], a nocnenuum -
ARGV[ ARGC- 1] . Ecou ARGC paeen 1, To 3a uMeHeM NPOTPaMME HE
clenyeT HMKakoOM KOMAaHIHOM CTPOKM apr'yMEeHTOB. Bce »TO nokasa-
uvo B ECHO

MAI N( ARGC, ARGV) /* ECHO ARGUMENTS; 1ST VERSI ON */

I NT ARGC;

CHAR *ARGV[ ] ;

\(

INT 1;

FOR (I = 1; | < ARGC, |++)

PRI NTF( «%8%C», ARGV[I], (I<ARGG-1) ? ' ' : '"\N);

\)

Nockonbky ARGV aBiseTcsa ykasaTesieM Ha MAaCCUB yKasaTeJel, TOo
CylleCTBYeT HECKOJIbKO CIOCOOOB HalMCaHMUSI DTOM NPOTPaMMbl, MC-
noJb3ylnMx paboTy C ykKaszaTeJleM, a He C MHIOekcalMuel MacCuBa.
MBI NPOOEeMOHCTPMPYEM IOBa BapmaHTa.

MAI N( ARGC, ARGV) /* ECHO ARGUMENTS; 2ND VERSI ON */

I NT ARGC;

CHAR *ARGV[ ] ;

\ (

VWHI LE (--ARGC > 0)

PRI NTF( «¥%&%C», *++ARGV, (ARGC > 1) ? ' ' : "\N);

\)

Taxk xak ARGV aBnserca ykasarTejieM Ha Hauajlo MaccuBa CTPOK- ap-
TYyMEeHTOB, TO, yBesuuub ero Ha 1 (++ARGV), wMel BRIHyXIaem ero
ykaswBaTh Ha nomnuHHe aprymenT ARGV[ 1], a me na ARGV[O0].
Kaxmoe mocliemypolee yBeJIMUeHUE MepenBMIaeT €U0 Ha CJeOyolmi
apryMmentT; npmu sToM *ARGV craHoBMTCA yKasaTeJyieM Ha 3TOT apry-
MeHT. omHoBpeMmeHHO BesmumHa ARGC yMmenbmaeTcd; korma oHa o06-
paTtuTca B HyJIb, BCE ApTyMEHTH OyOyT yXe HalledaTaHHL

IpyroM BapMaHT.

MAI N( ARGC, ARGV) /* ECHO ARGUMENTS; 3RD VERSI ON */

I NT ARGC;

CHAR *ARGV[ ] ;

\ (

VWHI LE (--ARGC > 0)

PRI NTF((ARGC > 1) ? «%B» : «¥%8B\ N», *++ARGV);

V)

STa Bepcus MOKA3BBAET, 4uTO apryMeHT dopmara oyHxumu PRI NTF
MOXEeT OLTh BHPAXEHMEM, TOUHO Tak Xe, Kak M Jobol mpyroi. Ta-
KOe MCIIOJIb30BaHMEe BCTpEeUaeTCd He OUeHb JYacTo, HO €U0 BCEe Xe
CTOUT 3ANOMHUTE.

Kax BTOpPOM npuMep, OaBalTe BHECEM HEKOTOPHE YCOBEPIEHCT-
BOBAHUA B NPOTPAMMY OTEHICKAHUSA 3aMAaHHOM KOMOMHALMWM CUMBOJIOB
u3 ryaBu 4. ECaM BB IIOMHUTE, Mbl [IOMECTUJIM MCKOMYKD KOMOMHALMIO
TJIy6OKO BHYTPb MNPOTPAMME, UYTO OUEBMIHO ABJISETCH COBEPIIEHHO
HeynoeBieTBOopuTelsbHEM. Cienysa ytunute GREP cucremm UNI X, ma-
BaMTe U3MEHMM NPOTpPaMMy Tak, UTOOB 3Ta KOMOMHALMSA yKas3HBa-
JlaCck B KAUeCTBE MNEepBOTrO apryMEeHTa CTPOKU.



#DEFI NE MAXLI NE 1000

MAI N( ARGC, ARGV) /* FI ND PATTERN FROM FI RST ARGUMENT */
I NT ARGC,

CHAR *ARGV[ ] ;

\ (

CHAR LI NE[ MAXLI NE]

IF (ARGC ! = 2)

PRI NTF ( «USAGE: FI ND PATTERN\ N») ;
ELSE

WHI LE ( GETLI NE(LI NE, MAXLI NE) > 0)
I F (1 NDEX(LI NE, ARGV[ 1] >= 0)

PRI NTF( «%5», LI NE);

\)

Ternepb MOXeT OBITH PaA3BUTa OCHOBHAS MOIEJIb, WMIJIIOCTPUPYIO-

mas OajibHeMllee MCIOJIb30BaHME yKaszaTeJsel. [IpennojoxmumM, dYTo
HaM HaOo NPpenNyCMOTPeThb IBa HeoOda3aTeJsyIbHBIX apryMeHTa. OOuH
YTBEpPXIOAaeT. «HAalledaTaTb BCe CTPOKM 3a MCKIIOUEHMEM TeX, KOTO-
pEle COoIepXaT INAaHHYID KOMOMHALIMIO», BTOPOM IJIACUT. «IIepeld Kax-
OOV BEIBOOMMOM CTPOKOM IOJIXEH IIedaTaTbCsa €€ HOMep».

OBWEeNnpPMHATEIM COTJIAIIEHMEM B «C»-IporpaMMax SBJISETCS TO,

UTO apr'yMeHT, HAauMHALLMMCS CO 3Haka MMHYC, BBOIMT HeoOg3a-
TEeJNbHBEY NPM3HaAK MIM HapaMeTp. Ecam Mbl, IOJIS TOTO, UYTOOH COOO-
uMTh 00 MHBepCcuM, BubOepeM - X, a IOJjg yKas3aHusa O HyMepaluu
HYXHBIX CTPOK BrIOGepeM - N( «HOMep»), ToO komaHma

FIND - X -N THE

IPpY BXOOHEIX IOaHHBIX

NOW IS THE TI ME

FOR ALL GOOD MEN

TO COVE TO THE AI D

OF THEI R PARTY.

JoJixHa BHBIATHb

2: FOR ALL GOOD MEN

Hy%HO, UTOOH HeoBd3aTejibHEE apTyMEHTH MOTJIM PAaCHojlaraTh-

CAa B NPOMS3BOJILHOM MOPANKE, M UTOOH OCTAaJIbHAA YaCThb IPOIPAaMME
HEe 3aBUCeJla OT KOJMUECTBa (QAKTUUECKM NPUCYTCTBYOIMX aplyMeH-
TOoB. B uyacTHocTu, BH30B QOyHkuum | NDEX ne momxen comepxarTsb
ccoiky Ha ARGV[ 2], xorma npucyTcTByeT OAMH HeoBsa3aTelibHEI
aprymenT, u Ha ARGV[ 1], korma ero HeT. BoJjiee TOTO, IJg MOJIb-
30BaTeJyieM ynoOHO, UYTOOH HeoOd3aTeJIbHEIE apl'yMEeHTEl MOXHO OBLIIO
oOBLEeIVMHUTEL B BUIE.

FIND - NX THE

BOT caMa IpoIrpaMMma.

#DEFI NE MAXLI NE 1000

MAI N( ARGC, ARGV) /* FI ND PATTERN FROM FI RST ARGUMENT */
| NT ARGC;

CHAR *ARGV[ ] ;

\ (

CHAR LI NE[ MAXLI NE], *S;

LONG LI NENO = O;

| NT EXCEPT = 0, NUMBER = 0;

WHI LE (--ARGC > 0 && (*++ARGV)[0] == '-')
FOR (S = ARGV 0] +1; *S = '\0'; S++)

SW TCH (*S) \( CASE ' X :

EXCEPT = 1;

BREAK:

CASE ' N :

NUMBER = 1:

BREAK:

DEFAULT:



PRI NTF( «FI ND: | LLEGAL OPTI ON %C\ N», *S);
ARGC = 0;
BREAK;
\)
| F (ARGC ! = 1)
PRI NTF( «<USAGE: FIND - X - N PATTERN\ N») ;

ELSE
WHI LE ( GETLI Ne(LI NE, MAXLINE) > 0) \(

LI NENO#+;

I F ((I NDEX(LINE, *ARGV) >= 0) != EXCEPT) \
| F ( NUVBER)

PRI NTF( «%.D: «, LI NENO) ;
PRI NTF( «%5», LI NE)

\)

\)
\)

AprymenT ARGV yBenuumBaeTcs nepen KaxIbM HeoOS3aTeJibHEM
apryMeHToOM, B TO BpeMsa kak aprymenT ARGC ymenbmaeTcsa. ecnu
"HeT oumbokK, TO B KOHLe umkia eexmurHa ARGC mosxHa paBHATHCA
1, a *ARGV momxHO yKas3BBATh HA 3alaHHyKn KoMOMHALML. OfOparure
BHMMaHue Ha TO, uTo *++ARGV aBigerTca ykasaTesieM apryMEeHTHOM’
crpoky; (*++ARGV)[0] - ee mepsBot cuMmBOJ. Kpyrible CKOOKM
3IeCh HEOOXOOMUMEl, [NOTOMYy UTO 0O€3 HUX BHPAaXeHMe Ob IIPUHAIIO
coBepmeHuo oTamuHet (1 HenpasuinbHewt) Bun *++(ARGV[0]). Ipy-
TOM NpPaBUJIbHOM bopMoM Geuia 6wl ** ++ARGV

YnpaxHenue 5-7

Hanummre nporpammy ADD, Boumcisomyio oBpaTHOE MOJIbCKOE
BEIpaXeHMe M3 KOMAaHIHOM CTPOkKM. Hamnpumep,

ADD 2 3 4 + *

Berunciger 2% (3+4).

Ynpaxnenmne 5-8

Moaubuumpyiite nporpammel ENTAB 11 DETAB ( yxazaHHbe B ka-
UuecTBe yNpaxHeHUM B rjaBe 1) Tak, UYTOOB OHM MOJIydaJM CIUCOK
TabyNSUMOHHEIX OCTAHOBOK B KaueCTBE aplyMEeHTOB. EcCiM apryMeH-
TEL OTCYTCTBYWOT, MCIOJbL3yMATEe CTAHOAPTHY YyCTAHOBKY TaOyJIALMUIA.
Ynpaxnenue 5-9

Pacumprre ENTAB u DETAB Taxkmm ofpasoM, uUTOOH OHU BOCHIPU-
HYMAJIM COKPALEHHY HOTALMI

ENTAB M +N

O3HAUaKIYy®n TabyJIAUMOHHEIE OCTAHOBKM uvepes kaxnoe N cTosnbuos,
HaumHasa co crojbua M Bubepure ynobrHoe (OJa Mojib30BaTEA)
nopemeHre QYHKUUM IO YMOJIYAHMUIO.

Ynpaxuenue 5- 10

Hanmmmre nporpammy mna oyHxkumy TAl L, meuarawomein nociemn-

ure N crpox u3 ceoero ¢arna BBOma. IlycTb no yMmonudaHuio N pas-
Ho 10, HO 3TO UMCJIO MOXET OHTBH M3MEHEHO C IIOMOLILKD HeobAa3a-
TEJLHOTO apryMeHTa, TaK 4To

TAIL -N

neuvaraer nocijenguue N cTpok. nporpamMma IOOJIXHA OEMCTBOBATL pa-
LMOHAJIbHO, KaKMMM OBl HEpPa3yMHEIMM HM ObIM OBl BBOJ MJIM 3HAaUe-
urve N. CocTaBbTe mporpaMMy Tak, UTOOH OHA ONTMMAJIbLHEIM OOpa-
30M MCIIOJIL30BaJla NOCTYINHYK MNaMATh. CTPOKU OOJIKHBI XPaHUTHCH,
xkak B ¢yHxuum SORT, a He B IBYMEPHOM MacCCUBE (QUKCHMPOBAHHOTO
pasmMepa.

5.12. YxazmaTenu Ha OQyHKIUM



B 43bBKe «C» caMy QYHKLMM He ABJAKTCH NePEeMEeHHBEMM, HO

VMMEeeTCSa BO3MOXHOCTBL OINpPeNeNMTh yKa3aTeJlb Ha (QYHKLUMI, KOTOPHI
MOXHO OOpabaThHBaTh, NepelaBaTh APYTIMM QYHKLMAM, [IOMENAThL B
MaCCHUBBL M T. O. Mu NPOUIIIOCTPUPYEM 3TO, NPOBEIA MOIOUDMKALIUIO
HANMCAHHOM paHee MNPOTPaMMBEl COPTUMPOBKM TaK, UTOOH NPU 3alaHUU
HeoBa3arTesibHOTO aprymedTa - N oHa Ov copTupoOBajyia CTPOKM BBOOA
UMCJIEHHO, a He JIEKCUKOTpaduueCKu.

CoOpTHMPOBKA YACTO COCTOMT M3 TpeX 4YacTeM - CpaBHEHUH, KO-
TOpoe ompelnesyideT yNopAIodMBaHME JIOOM Mapel OOBLEKTOB, IIepec-
TAaHOBKM, M3MEHADNIEN UX MNOPAIOOK, U aJilOPUTMa COPTUPOBKM, OCY-
MEeCTBJAKIETO CPABHEHMS M IePEeCTAaHOBKM OO Tex IIOp, [IOoKa
OOBEKTE HE PACIOJIOKATCH B HYXHOM MOPAIKE. AJIOPUTM COPTHPOB-
KM HE 3aBUCUT OT Ollepaluii CpaBHEHUS U [NepPeCTaHOBKM, TaK UTo,
nepemaeas B HETO pPa3JIMUHBIE QYHKLMU CPABHEHUS U NEePEeCTaHOBKIM,
MBI MOXEM OPTaHM30BATL COPTUPOBKY [0 PASJIMUHBIM KPUTEPUAM.
V/IMEHHO TaKOM NOIOXOH MCIOJIb3yeTCs B HalleM HOBOM NpoIpaMMe
COPTUPOBKMA.

Kak u mpexme, JIEKCUKOTpaduueckoe CpaBHEHME IOBYX CTPOK
ocymectTBiasaerca dyHxkumer STRCMP, a nmepecraHoBka QyHKLUUEN
SWAP; nam nHyxna eme oyHxumsa NUMCVP, cpaBHuBawomas OBe CTPOKU
Ha OCHOBE UMCJIEHHOT'O 3HAUEeHUS M BO3Bpallapilas yCJIOBHOE yKasa-
Hmue Toro %e Buma, uro u STRCMP. 31y Tpu QyHKLUMM ONMCHBAOTCH
B MAIN 1 yxasarenn Ha Hux nepemaiorca B SORT. B cBown ouepensb
dynxuma SORT obpamaercs kK 3TuM QYHKUMAM dYepes MX yKa3aTeJu.
MEI ypesain o0paboTkKy ouMOOK B apryMeHTax C TeM, UYTOOB Ccocpe-
OOTOUMTBLCSH Ha IJIABHHX BONPOCAaX.

#DEFI NE LI NES 100 /* MAX NUMBER OF LI NES

TO BE SORTED */

MAI N(ARGC, ARGV) /* SORT | NPUT LI NES */

| NT ARGC;

CHAR *ARGV[ ] ;

\ (

CHAR LINEPTR[ LI NES]; / PO NTERS TO TEXT LI NES */
INT NLINES; /* NUMBER OF | NPUT LI NES READ */

I NT STRCMP(), NUMCMP(); /* COMPARSI ON FUNCTI ONS */
I NT SWAP(); /* EXCHANGE FUNCTI ON */

INT NUMERIC = 0; /* 1 | F NUVERI C SORT */

| F(ARGC>1 && ARGV[1][0] == '-' && ARGV[1][1]=='N)
NUMERI C = 1;

| F(NLI NES = READLI NES(LI NEPTR, LINES)) >= 0) \(

| F (NUMERI O)

SORT(LI NEPTR, NLI NES, NUMCVP, SWAP);

ELSE

SORT(LI NEPTR, NLI NES, STRCVP, SWAP):

WRI TELI NES( LI NEPTR, NLI NES);

\) ELSE

PRI NTF( «I NPUT TOO BI G TO SORT\ N») ;

V)

Smecse STRCMP, NI MCMP u SWAP - ampeca oyHKUMM, Tak Kak MU3BEC-
THO, 4YTO 3TO QYHKLUMU, onepauusa & 3IeCh HE HYXHa COBEPIIEHHO
AHAJIOTMUHO TOMy, KakK OHAa HEe HyXHa ¥ Iepel MMEeHEeM MacCCUBa.
llepenauya agpecoB QYHKLMM OPTaHU3YETCSH KOMIIMJISTOPOM.

Bropoi mar cocrouT B Momubmrauumu SORT:

SORT(V, N, COMP, EXCH) /* SORT STRINGS V[0] ... V[N-1] */ CHAR V[];

/1 NTO | NCREASI NG ORDER */ INT N;
I\N(T(*CO'VP)(), (*EXCH) () ;
INT GAP, 1, J;



FOR(GAP = N'2; GAP > 0; GAP /= 2)
FOR(l = GAP, | < N, |+4+)

FOR(J = 1-GAP, J >=0; J -= GAP) \(
| F((*COVP) (M J], V[J+GAP]) <= 0)
BREAK;

(*EXCH) (&V[J], &V[ J+GAP]);
\)
\)

3mech clenyeT oOpaTUTh ONpelesIeHHOE BHUMAaHMe Ha onmca- Huga. Onmcanme | NT
(*COWP) ()

rosoputr, uro COVP gBisercs ykasaTejieM Ha QYHKLUMIO, KOTOpas

Bo3BpamaeT 3HaueHue Tuna | NT. IlepBrie kpyrJibie CKOOKM 3I0EChb HEOOXONMME], O€3 HUX
onucanue | NT * COVP()

rosopusio 6w, uro COVP aBngeTcsa dGyHKLUMENM, BO3Bpamawiel ykasa-

TeJIb Ha LeJihe, UYTO, KOHEYHO, COBEPIIEeHHO IpyTad Bellb.

Mcnonszoeanme COVP B cTpoke

IF (*COWP) (V[J], V[J+GAP]) <= 0)

[IOJIHOCTBK corjacyerca ¢ onmumcaHmeMm. COMP - ykasarens Ha QyHk-umo, *COWP - cama
dyuxumsa, a (*COVP) (V[J], V[J+GAP])

- obpameHre K Hel. KpyIulkle CKOBKM HEOOXOIOMMEl IJIS MNPAaBUJILHOTO

OOBeNUMHEHVS KOMIIOHEHTOB.

Mer yxe npueomunm OyHkumio STRCVP, cpaBHuUBawIyln OBE CTPOKU

[0 MEepPBOMY UMCJIEHHOMY 3HAUEHM!

NUMCMP(S1, S2) /* COMPARE S1 AND S2 NUMERI CALLY */
CHAR *S1, *S2;

\(

DOUBLE ATOF(), V1, V2;
V1 = ATOF(S1);

V2 = ATOF(S2);

IF(V1 < V2)

RETURN( - 1) ;

ELSE | F(V1 > V2)
RETURN( 1) ;

ELSE

RETURN (0) ;

\)

BaKJIOUUTEJILHEN War COCTOUT B mobabieHnn (yHkumm SWAP,
nepecTaBidRIEel OBa yKas3aTejd. 2TO JIeKO CIeJylaTh, HEeNOoCPeICT-
BEHHO MCIOJIb3yd TO, UYTO MBl M3JIOKMIIM paHee B 3TOM TJase.

SWAP( PX, PY) /* | NTERCHANGE *PX AND *PY */
CHAR *PX[], *PY[];
\(

CHAR * TEMP;
TEMP = *PX;
*PX = *PY;
*PY = TEMP;

\)

ViMeeTCcsa MHOXECTBO OPpYyTImx Heoba34TeJIbHBIX aApryMeHTOB, KO-
TOPBIE MOT'YT OBITE BKJIOUEHH B NPOTPAMMy COPTMPOBKM. HEKOTOPHE
M3 HMX COCTAaBJIAKT MHTEPECHBIE YIIPaXHEHMA.

Ynpaxuenue 5- 11

MomupnumpyiTe SORT TaxmMm obpas3omMm, uUuTOOH OHa paborana C
MeTkoM - R, ykaswmBawmel Ha COpTUPOBKY B obparTHOM ( yOBBAOIEM)
nopanke. Koneuno, -R momxua paGoratrs c - N

Ynpaxuenue 5- 12

IJoBaBbTe HeOOA3aTEJIbHHM aprlyMeHT - F, ofbenuHsgomuii BMecTe
OPONMCHEE UM CTPOUYHEE OYKBE, Tak UTOOB pas3jiMuMe PerUCTPOBR He
YUUTHEBAJOCE BO BPEMSA COPTMPOBKM. IAaHHEE M3 BEPXHETO M HUXHe-



IO PEeIMCTPOB COPTHMPYRTCA BMECTE, TaK 4TO OyKBa ' a' NPONMCHOE
u 'a CcTpouHOEe OKa3HBAKNTCHA COCEIHUMM , a HEe pas3IeJIeHHHMM Le-
JIBIM aJi@aBMTOM.

Ynpaxuenue 5- 13

IoBbaBbTe Heoba3aTeNbHEM apryMmeHT - D («crnoBapHoe ynopsamo-
UMBAHMEY»), [IPY HAJIMUYUM KOTOPOTO CPABHUBAKTCH TOJBKO OYyKBH,
uycyia ¥ npodessl. IlozaboTbTechb O TOM, UYTOOH 3Ta QyHKUMS pabo-
Tasla u BmMecTe c -F

Ynpaxuenue 5- 14

HDoBaBbTe BOBMOXHOCTL OOpabOoOTKM IIOJIeM, Tak YTOOBl MOXHO

OBJIO COPTMPOBATE IIOJIA BHYTPM CTPOK. Kaxrmoe IoJie IOOJIKHO COp-

TUPOBATHCSH B COOTBETCTBMM C HE3ABUCHUMBIM HabopoM HeoOda3aTesb-
HHIX apTyMeHTOB. (IpelMeTHBM yKa3aTellb 3TOM KHUTY COPTUPOBAJI-
ca ¢ noMombln aprymeHToB -DF mna xareropum ykaszsaresna u ¢ - N

SIS HOMEPOB CTPaHull) .

*

. 6. CrpyxTyps

CTpykTypa - 2TO Habop M3 OOHOM MM DoJiee NePEeMEeHHHX,
BO3MOXHO Pa3JIMYHEBEIX TUIIOB, CIPYIIIMMPOBAHHEIX IO OIOHVMM VMMEHEM
nnsa ynobcrea obpaborTku. (B HEKOTOPHIX SA3BKAX, CAMBINA M3BECTHHI
M3 KOTOPEIX IIaCKaJib, CTPYKTYPE Ha3EBEBAKTCHA «BaHMCHMM»).
TpaIMUMOHHEIM [NIPMMEPOM CTPYKTYPE ABJIA€TCA ydeTHasa KapTou-

Ka paboTapmero. «CIayXalui» ONMuchHBaeTCsa HabopoMm aTpmbOyTOoB Ta-
KX, kKak daMuiims, MuMS, OTUECTBO (@.M.o.), ampec, KOI coLu-
anpHOTO oDecHnedeHMs, 3BapHnjaTra X T. O. HekOoTOpeHEe M3 3TUX aTpuU-
OyTOBR CaMM MOTYT OKa3aThbCHa CTpykTypamu: &.u. o. VmMmeeT Hec-
KOJIbKO KOMIIOHEHT, KakK M ajpec, U Jaxe 3apnjarTa.

CprKTypH OKa3EIBAKTCHA IIOJIE3HBEIMM IIPM OPTaHM3alUVM CJIOXHEIX
JAHHBIX OCODOEHHO B OOJBIUX nmporpamMMmax, IIOCKOJIbBKY BO MHOI'MX
CUTyaurdax OHM IIO3BOJIAKT CIPYIIIMPOBATHE CBA3AHHBIE IOAaHHBIE TaKVM
obpas3oM, YTO C HUMMM MOXHO OOpamaTbCsd, KaK C OOHMM LeJBM, a
He KaK C OTIeJIbHBEIMU obwrekTaMMu. B 2TOM IJiaBE MH InmocrapaeMcsd
NPOOEeMOHCTPMPOBATL TO, KakK MCIOJNb3YKRTCH CTPYKTYPH. IlIporpam-
MBI, KOTOPEIE MHEl IJIg 3TOI0 OyIeM MCIOJIb30BaTh, OOJblle, UYeM
MHOTI'MEe OpyIrue B DTOM KHVYITe, HO BCe Xe IOCTaTO4YHO YMEPEHHBIX
PasMepoB.

6. 1. OcHOBHmIe CBemeHMs

IaBanTe CHOBa oOpaTMMCH K OpoluelypaM npeobpas30BaHMSA HOATEH

u3 rijaBu 5. JJlaTa COCTOUT M3 HECKOJBKMX UACTeM TakKux, Kak
OeHb, Mecsdl, ¥ I'oId, U, BO3MOXHO, I€Hb I'OJa M MMSI Mecsdla. JITU
NATb IIE€PEMEHHEIX MOXHO OOBENEHUTH B OINHY CTPYKTYpPY BUIA.

STRUCT DATE \ (

I NT DAY,

I NT  MONTH,

I NT  YEAR

I NT YEARDAY

CHAR MON_NAME] 4] ;
\)s

OnmcaHMe CTPYKTYPH, COCTOMAllee M3 3aKJIOUEHHOTO B QOUI'yPHEE

CKODOKM CIMCKa ONMCAaHWU, HaumHaeTca ¢ kjodesoro ciyosa STRUCT
Ba cnosoM STRUCT mMoxeT cremoBaTh HeoOas3aTeJIbHOE MMA, HasbBa-
eMoe ApsHKoM CTPpykKTyph (3meck sTo DATe). Taxoll ApJiBIK MMEeHyeT



CTPYKTYPEH 3TOI'O BMIA M MOXET MCIOJIB30BATLCS B HaJIbHeMIeM Kak
COKpalleHHad BalMChb NOOPOOHOT'O ONMCAaHMA.

DJIEMEHTH MJIM [IE€PEMEHHEEe, YIOMSAHYTHE B CTPYKType, HAa3HBa-
0OTCSA 4YJIeHaMM. SApPJIBIKM M YJIEHBEl CTPYKTYP MOI'YT MMETBH TaKMe Xe
UMEeHa, UTO ¥ OOhuHbEe nepeMmeHHbe (T.e. He aBigomMecs UdjeHaMM
CTPYKTYP), [OCKOJIbKY MX MMEHa BCEIIa MOXHO Pas3JIMuMTh 10 KOH-
TekCTy. KOHeuHO, OOBYHO OIMHAKOBBE MMEHA IIPMCBaAUMBAKT TOJBKO
TECHO CBSSB3aHHBIM OOBEKTAM.

TOUuHO Tak Xe, Kak B Cjlydae Jiodoro Opyroro 0a3MCHOI'O THU-

na, 3a opaBo¥ QUI'YPHOM CKOOKOM, 3aKpbBAKUEM CIMCOK UJIEHOB,
MOXET CJIEOOBATH CHIMCOK [IEePEMEHHBIX.

OnepaTop

STRUCT V(... \) XY,z

CYHTAKCHUUECKM aHaJIOTUMUEeH

INT XY, Z;

B TOM CMHICJI€, UTO KAaXIHM M3 onepaTopos omucueaeT X , Y u Z B
KaueCTBE [EePEeMEHHEX COOTBECTBYOIMX TUIOB M MNPUBOIMT K BHIOES-
JICHMIO IJIS HUX [IaMSITU.

Onmcanme CTPYKTYPH, 38 KOTOPHM HE CJIeAyeT CIOMCKa epe-
MEHHBIX, HEe MNPUBOIOUT K BHEIOESJIEHUI KAKOMU- IMOO MNaMaTy; OHO TOJIb-
KO omnpenengeT mabJoH MM GopMy CTPYKTYph. OIHAKO, E€CJIM Takoe
onMcaHue CHaBXeHO SPJHKOM, TO 3TOT SPJHK MOXET OBTBH MCIOJb-
30BaH IO3IOHEE MNPU ONpelnelieHUM GaKTUUSCKUX DKIEMIUISPOB CTPYK-
Typ. Hanpumep, ecsau maHo npuBemeHHoe Buue onmucaHue DATE, To
STRUCT DATE D

ompenensaer nepemMeHHylw D B kauecree crpykrype Tuna DATE
BHENHOKN MM CTATUUYECKYID CTPYKTYPY MOXHO MHULMAIM3UPOBATH,
[IOMECTUB BCJIEI 3a €€ ONpeleJieHMEeM CIMCOK MHUIMAIM3ATOPOB IJIig
ee KOMIIOHEHT.

STRUCT DATE D=\ ( 4, 7, 1776, 186, «JUL»\);

UJIeH ONpeIesIeHHOM CTPYKTYPH MOXET OHThb yKAa3aH B BHpPAaXe-

HUM C TOMOIBI KOHCTPYKLUM BUOA

VMMA CTPYKTYPH . UYJjieH

Omepauusa yKas3aHUA uyjieHa CTPYKTYPH «. » CBASBBAET MMA CTPYKTY-

PH ¥ UM ujieHa. B kauectBe npuMepa onpepesum LEAP (npusHax
BUMCOKOCHOCTHU T'OIla) Ha OCHOBE JIaTh, HAXONAUWENCH B CTPYKType

D,

LEAP = D. YEAR %4 == 0 &% D. YEAR % 100 !'= 0

\I\'! D YEAR % 400 == O;

UV TIPOBEPUM UMS MeCdlla

| F (STRCVMP( D. MON_NAME, «AUG») == 0)

Uny npeobpaszsyeMm MepBH CHMMBOJ MMEHM Mecdlla Tak, uYTOOB OHO HAUMHAJIOCH

crpouHon 6yxser D. MON_NAME[ 0] = LOWER( D. MON_NAME[ 0] ) ;

CTPYKTYPEH MOTYT OBTHL BJIOKCHHEIMM, yYETHAA KAPTOUKAa CJIyXa-
mero MOXeT (aKTUUECKM BHIJIAIETH Tak.
STRUCT PERSON \(

CHAR NANE[ NAMESI ZE] ;

CHAR ADDRESS| ADRSI ZE] ;

LONG ZI PCODE; [ * nouroswnt MHOekc */
LONG SS NUMBER;, /* xonm cou. Obecneuenmus */
DOUBLE SALARY; [/* zapnmara */

STRUCT DATE BI RTHDATE; /* para poxmenma */
STRUCT DATE HI REDATE; /* paTa nocTynieHmud
Ha pabory */

\)s

Crpykrypa PERSON comepxutr nee crpyxrypw Tuna DATE . Ecau mw
onpenenuMm EMP xax

STRUCT PERSON EMP;

TO

EMP. Bl RTHDATE. MONTH

CO



OyoeT CCBUIaTBLCS Ha Mecsl poxIeHus. Onepaumsa ykKas3aHUS UJieHa
CTPYKTYPH «.» aCCOLUMPYyEeTCs CJieBa HalpaBo.

6. 2. CrpykTyps M OyHKUMK

B asmke «C» cymecTByeT pAal OUPaHMUEHUM Ha MCIOJb30BaHue
CTpykTyp. OOsa3aTejsibHBE NpaBuila 3aKJIOYalnTCsa B TOM, YTO €IMHC-
TBEHHBEIE OIllepallMlM, KOTOPEIE BE MOXETEe NPOBOIUTH CO CTPYyKTypa-
MU, COCTOAT B ONpelesiIeHUMM ee ampeca C IIOMOUlb onepauuu & u
OOCTYIle K OIOHOMY M3 €€ UJIEHOB. 3TO BJeUueT 3a coboM TO, UTO
CTPYKTYPHE HEJIb35 NPMCBAMBATL MJIM KOIMPOBATH Kak Liejioe, UM UTO
OHM HE MOTYT OBITH NepemaHsl QYyHKUUAM MM BO3BpameHn umu. (B
MoCcJenyniUMx BEPCUAX 3TY OTPaHUUEHMsa OyAyT CHATH) . Ha ykasa-
TeJIM CTPYKTYP BTM OTPaHMUEHMS OINHAKO He HakKJaIbplBaklnTCsd, Tak
UTO CTPYKTYPH M OYHKLUM BCE Xe& MOI'yT C yIoOCTBOM paboTaThb
COBMECTHO. J HaKOHel], aBTOMaTUUECKMEe CTPYKTYPH, KaK M aBTO-
MaTUUeCKMEe MaCCMBE, He MOT'YT OBTb MHULUMAJIM3MPOBAHE, MHMIIMA-
JM3auMsa BO3MOXHA TOJIBKO B CJlydae BHEUWHUX MJIM CTATUYECKUX
CTPYKTYP.-

OaBaliTe pazbepeM HEKOTOPHE M3 3TUX BOINPOCOB, IIepenmcan C
STOM Lenbl QYHKUMM HNepobpasoBaHMsa OAaTH M3 Npenslnyllel TJIaBEH
Tak, 4YTOOBl OHM MCIOJIb30BaJiM CTPYKTYpPH. Tak Kak OpaBuia 3all-
PelWaKnT HENOCPEeINCTBEHHYK Iepelady CTPYKTYpPh OYHKLIMM, TO MEl
IOOJIXHEL JIMOO IIepenaBaThb OTIOEJIbHO KOMIIOHEHTEH, JMOO NepenaTh
yKas3aTeJlb BCeY CTPYKTYpPH. llepBas BO3MOXHOCTbB IEMOHCTPUPYETCS
va npumepe dyuxumu DAY OF YEAR, kak MB €e Hanmcaam B TJlaBe
5:

D. YEARDAY = DAY_OF_YEAR(D. YEAR, D. MONTH, D. DAY);

OPYyTOM Clnoco® cocTouT B nepemaue ykasarensa. eciam Mmel onumem Hl REDATE xax
STRUCT DATE HI REDATE;
u nepenuumem DAY _OF YEAR nyxHeiM oGpasoM, Mu cMoxeM Torma Ha- nucats Hl REDATE
YEARDAY = DAY_OF_YEAR( &Hl REDATE) ;
nepenaeas ykaszsarenb Ha H REDATE oyuxumm DAY OF YEAR . oyuk-
U¥sa OOJIXHA OBTh MOOUGMUMPOBAHA, MNOTOMY UTO €€ apTyMEeHT Te-
nepb ABJSETCH yKas3aTeJieM, a He CHIMCKOM IIepPEMEHHBIX.
DAY _OF _YEAR(PD) /* SET DAY OF YEAR FROM MONTH, DAY */
STRUCT DATE *PD
\ (
I NT |, DAY, LEAP;
DAY = PD->DAY;
LEAP = PD->YEAR %4 == 0 &% PD->YEAR % 100 != 0
\I\! PD >YEAR % 400 == O;

FOR (I =1; | < PD->MONTH; | ++)
DAY += DAY_TAB[ LEAP][I];
RETURN( DAY) ;

V)

OnmcaHue

STRUCT DATE * PD;

rosoputr, uro PD aBnserca ykaszsarenem crpykrypun Tuna DATE
3anmuch, NOKas3aHHAad Ha NprMepe

PD- >YEAR

AaBigeTCcsa HOBOMW. Ecim P - ykaszaresns Ha CTpyKTypy, TO

P-> unen crpyxTypH

obpamaeTcsa K KOHKpeTHOMy ujeHy. (Onepaums -> - 3TO 3HAK Mu-
HYC, 3a KOTOPBIM CJIEAyeT SHakK «>».)
Tak xak PD ykasmBaeT Ha cTpykTypy, To k ujeHy YEAR moxuOo



00paTUTLCSA U CIEAyIMM 00paszsoM

(*PD) . YEAR

HO yKas3aTenu CTPYKTYpP MCHIOJBb3YIOTCS HACTOJIBKO YacTO, YTO 3a-
NUChb -> OKa3HBAETCs yHOOHEIM COKpaumeHreM. KpyIJible CKOOKM B
(*PD). YEAR HeoOxommMel, MOTOMy UYTO ONepalMsa yKa3aHUsS UjeHa

CTYKTYpH CTapue , uem * OBe onepaummu, «->» M «. », aCCOLUMU-

pyroTCAa CcJjleBa HallpaBO, TaK 4YTO KOHCTPYKUMM CJieBa M CllpaBa
SKBMBaAJIEHTHEL

P->Q >MEMB (P->Q ->MEMB

EMP. Bl RTHDATE. MONTH  ( EMP. Bl RTHDATE) . MONTH

I8 MOJIHOTH HMWXe NpuBoIMTca npyrasa oyaxumsa, MONTH DAY, nepe-
NMCaHHAsa C MUCHOJb30BAHMEM CTPYKTYP.

MONTH_DAY(PD) /* SET MONTH AND DAY FROM DAY OF YEAR */
STRUCT DATE *PD

\ (
I NT |, LEAP;
LEAP = PD->YEAR %% 4 == 0 && PD->YEAR % 100 != 0
\I\'! PD->YEAR % 400 == O;
PD- >DAY = PD- >YEARDAY;
FOR (I = 1; PD >DAY > DAY _TAB[LEAP][I]; | ++)
PD- >DAY -= DAY_TAB[LEAP][I];
PD- >MONTH = | ;

\)

Omepauvu paboTH CO CTPYKTypaMu «->» u « » Hapany co ()

IJIS CIOMUCKa apryMEHTOB u [] IOJi9 MHIOEKCOB HAxXONATCH Ha CaMOM
BEpXy MEepapXuM CTPAlIMHCTBA ONEPalWui M, CJIEIOBATEJIbHO, CBSI3H-
BATCHA OUEHb KpPENnkKo. Ecyu, HanpuMmep, mmeercsa onmcanue STRUCT \( | NT X;
I NT *Y;

\) *P;

TO BHIPAXEHUES

++P- >X

yBEIMUMBAET X, & HE P, TaK KAaK OHO B3KBUBAJIEHTHO BHPAXESHUD
++(P—>x). 019 M3MeHeHMd NOopsAOKa BHIIOJIHEHMSI OIepalMy MOXHO
UCNOJIb30BaTh KpyITuitle ckoOku: (++P)->x yBesuumsaer P mo moc-
ryna kK x, a (P++)->X yBesmumeaer P nocse. (xpyrible CkoOOKM B
rnocjefHeM Cllydae Heobd3aTesibHeL. [louemy ?)

CoBepumeHHO aHajormuuo *P->Y ussjexkaeT TO, Ha UTO yKas3H-

Baetr Y; *P->Y++ yBesmnuupaer Y nocsie oBpaboTKM TOTO, Ha UTO
on ykasmBaeT (TouHO Tak xe, kak u *S++); (*P->Y)++ yBesuuu-
BaeT TO, Ha 4TO ykasmBaeT Y, *P++->Y ypenuuumeaer P nocse Bo-
OOpPKM TOTO, Ha UTO ykaszweaeT Y.

6. 3. MaccuB CPYKTYP

CTPYKTYPH OCOOEHHO MNOOXOOAT IJIS yINpPaBJIEHMS MaCCHUBaAMU
CBSASAHHHX [EPEMEeHHEX. PacCMOTPUM, HANPUMEP, OPOTpaMMy IIOAC-
yeTa uMcJla BXOXIEHMM KaXIOTO KJINYeBOTO cJjioBa a3rika «C». Hawm
HYXE€H MAaCCUB CHUMBOJIBHEIX CTPOK IJIS XPaHEeHMA MMEH U MAacCCHUB Le-
JIBIX IJIA [OoAcYeTa. OOHA M3 BO3MOXHOCTEM COCTOMT B MCIOJL30Ba-
Hum nByx napaJsenbHex maccusos KEYWORD 1 KEYCOUNT

CHAR * KEYWORD [ NKEYS] ;

I NT KEYCOUNT [ NKEYS] ;

Ho caMm pakT, UYTO MAaCCHMBH NapalijleJibHE, yKas3bBBaeT Ha BO3MOX-
HOCTBb OPYyTOM OpTraHM3auuyM. Kaxmoe KJnUYeBOe CJIOBO 3HeChb IO Cy-



mMEeCTBY SABJISETCS Napoi:

CHAR * KEYWORD;

I NT KEYCOUNT;

U, CJemoBaTeJIbHO, WMeeTCcsa Maccub nap. Onmcanme crpykrypu STRUCT KEY
* KEYWORD;

I NT KEYCOUNT;

\) KEYTAB [ NKEYS] ;

onepnensetr maccue KEYTAB crpykTyp Takoro Tuna M OTBOOUT OJIA

HUX NaMATb. KaxOeli 3JIEMEHT MaCCHMBa SABJISETCH CTPYKTYPOM. 3TO

MOXHO OBLJIO OB 3aIMCaTb M TakK:

STRUCT KEY \(

CHAR * KEYWORD;

I NT KEYCOUNT;

\);

STRUCT KEY KEYTAB [ NKEYS] ;

Tak kak crpykrypa KEYTAB daxkTruecky COOEPXUT [OCTOSHHEBI
HaboOp MMEeH, TO JiIieTue BCEer0 MHULMAIU3UPOBATL €€ OOUH pPas U
0JIS BCeX UJIEHOB NPU ONpemeieHVM. WHMUMaNIMU3alUusa CTPYKTYP
BIIOJIHE AHAJIOTMUYHA MNPEeNBOylyM MHULIUAIMI3ALUUAM - 3a OlpelesieHu-
eM cllefyeT SBaKJIOUEHHH B QUIYPHBE CKOOKM CIUCOK MHMUIUAIM3A-
TOPOB:

STRUCT KEY \(

CHAR * KEYWORD;

I NT KEYCOUNT;

\) KEYTAB[] =\(

«BREAK», O,

«CASE», 0,

«CHAR», O,

«CONTI NUE», O,

«DEFAULT», O,

[* ... */
«UNSI GNED», O,
«WHI LE», O

\)s

VHNLIMAaNIM3aTOPH [IEPeUNCIIANTCA IapaMM COOTBETCTBEHHO UYJIeHaM
CTPYKTYPEL BEIJIO OB O0OJIe€ TOYHO 3aKJKYaTh B QUI'YPHHE CKOOKMU
VHMLMAAN3aTOPE OJIS KAXIOM «CTPOKM» MM CTPYKTYPB CJeIyIUM
oBpasoM:

\'( «BREAK», 0 \),

\( «CASE», 0 \),

Ho xoT'fa MHMLMAIM3ATOPHE SABJIANTCH NPOCTHEIMM NEePEeMEHHEMMY UJIU
CYMMBOJIBHBIMU CTPOKAMM M BCE OHM NPUCYTCTBYIT, TO BO BHYTPEH-
HUX QUI'YPHBIX CKODOKax HeT HeobxommMMoCTHM. Kakxk OOBHUYHO, KOMIIMJIS-
TOP CaM BBEUMCIMT umcjo sjeMeHToB Maccusa KEYTAB, ecnan muuuu-
aNM3aTOPHE NPUCYTCTBYIOT, a CKOOKM [] ocTaBjieHH OyCTHMN.
[IporpaMMa MNOJACUYETa KJINUEBHX CJIOB HAUMHAETCH C OoIpemee-

uma maccusa KEYTAB. Benymasa nporpamva umTaeT CBOM Gamnsa BBO-
ma, mocjiemoBaTesibHO obpamasck k ¢oyHxumy GETWORD, xorTopas ms-
BJIeKAeT U3 BBOJA [IO OINHOMY CJIOBY 3a obpameHue. Kaxmoe CIIOBO
umerca B maccuse KEYTAB ¢ nomompin BapMaHTa QYHKLMM OMHAPHOTO
nouckKa, HanMcaHHou Hamy B TJiaBe 3. (KoHeuHo, 4TOOH 3Ta QyHK-
uusa paborajna, CIOMCOK KJIOUEBHX CJIOB IOJIXKEH OBTb PACIOJIOKEH B
NopsaIKe BO3PACTAHMUA) .

#DEFI NE MAXWORD 20

MAIN()  /* COUNT «C» KEYWORDS */
\(

INT N, T

CHAR VORD[ MAXWORD) ;

\( CHAR



WHI LE ((T = GETWORD( WORD, MAXWORD) ) ! = EOF)
|F (T == LETTER)

| F((N = Bl NARY( WORD, KEYTAB, NKEYS)) >= 0)
KEYTAB[ N] . KEYCOUNT++;

FOR (N =0; N < NKEYS; N++)

| F (KEYTAB[ N] . KEYCOUNT > 0)

PRI NTF( «9%D %S\ N»,

KEYTAB[ N] . KEYCOUNT, KEYTAB[ N] . KEYWORD) ;

\)

Bl NARY(WORD, TAB, N) /* FIND WORD I N TAB[ O] ... TAB[N-1] */
CHAR *\WORD;

STRUCT KEY TAB[];

I NT N;

\ (

INT LOW H GH M D, COND
LOW = 0;

HGH=N- 1;

WHI LE (LOW<= H GH) \(
MD = (LOMH GH) / 2;
| F(( COND = STRCMP(WORD, TAB[ M D] . KEYWORD) ) < 0)
HGd=MD- 1;
ELSE | F (COND > 0)
LOW= MD + 1
ELSE
RETURN (M D) ;
\)
RETURN( - 1) ;
\)
Mer Bckope npuBemeMm oyuxumio GETWORD, noxa mocTaTouHO CcKasz3aTh
uTo oHa Bo3BpamaeT LETTER xaxmeit pas, kak oHa HAXOOUT CJOBO,
¥ KONMPYET 3TO CJIOBO B CBOM IEPBHM APTyMEHT.

Bemuuuna NKEYS - 570 kKoIMuUecTBO KIIOUEBEIX CJIOB B MaCCUBE
KEYTAB . XoTs MBI MOXEM COCUMTATE 3TO UMCIIO BPYUYHYID, ITOPas3Io
Jlerye U HalexHee MNOPYyUYMTh 3TO MallMHe, OCOOEHHO B TOM Ccllydae,
€CJIM CHOMCOK KJIDUEBHIX CJIOB MOOBEPXEH M3MeHeHuaM. OOHOM U3
BO3MOXHOCTEM OBUJIO OBl 3aKOHUMTL CIMCOK MHMIMAJIM3ATOPOB yKasa-
HMEM Ha HyJlb M 3aTeM OpoiTu B uukje ckeo3b maccus KEYTAB,
II0Ka He HauIeTcsd KOHEell.

Ho, MOCKOJIbKY pasMep 3TOI0 MAaCCHUBa IOJHOCTBI ONpelesieH K
MOMEHTY KOMIMJIALMUM, 3IeChb MMeeTCHa OoJjiee NpoCcTas BO3MOXHOCTH
UMcJio 3JIEMEHTOB IIPOCTO €CTh

S| ZE OF KEYTAB / Sl ZE OF STRUCT KEY

meJsio B ToM, uTO B A3bike «C» mpemycMoTpeHa yHapHas onepaulund
S| ZECF, BumojsiHaeMasa BO BpeMS KOMIOMJIALMM, KOTOPAS MO3BOJISAET BHUUCIUTL pPa3Mep
moboro obbekra. Bupaxenue S| ZEOF( OBJECT)

BEIIAET LIeJI0€, PAaBHOE pa3Mepy yKas3aHHOTo obbekTa. (Pasmep on-
pemesigseTcsa B HECNeUMOUUMPOBAHHEIX €OUHMIIAX, Ha3bBaEMHX «Oari-
TaMmU», KOTOPHIE MMEIT TOT X& pasMep, UTO U [NepeMeHHHE THulla
CHAR). 06BbexT MOXeT GBITH GAKTUUESCKONM NMEepPEeMEeHHOM, MacCHUBOM U
CTPYKTYPOM, UM MMeHeM oCcHOBHoTO Twuna, kak | NT nau DOUBLE
WM MMEHeM MPOM3BOIHOTO THUIA, KAaK CTPYyKTypa. B HameMm ciydae
UMCJIO KJINUEBHX CJIOB PAaBHO pasMepy MacCuBa, LOeJIEHHOMY Ha pas-
MEep ONHOT'O 3JIEMEHTA MacCHMBa. JTO BHUMCJIEHME MCIOJIL3yeTCHa B
yreepxneuun #DEFI NE mna ycranosnenus suauenma NKEYS:
#DEFI NE NKEYS ( SI ZEOF( KEYTAB) / SI ZEOF( STRUCT KEY))

Tenepp nepengeMm k oyuxumy GETWORD. Mo paxkTuuecky Hanuca-

Ju Bojyee obumii BapuaHT oyHxkury GETWORD, uem HeobxommMo miid
3TOM NPOTPAaMMb, HO OH He Ha MHOTO DoJjiee CJIOXeH. OyHKUUS
GETWORD eo3BpamaeT ciemywlee «CJIOBO» U3 BBOHA, I'Ie CJIOBOM
cumTaeTcsa JIuUbOO CTpoka OyKB M LUMOP, HaAUYMHAOLUXCS C OYyKBH, JMU-
60 OTIEeJsIbHEIM CUMBOJI. Tun ofbeKTa BO3BpallaeTCcd B KaueTBe 3Ha-
yenusa o¢yHkumm, 10 - LETTER, ecnmu namineno crnorso, ECOF nnsa
KOHLA Qanja M caM CHMMBOJ, €CJIM OH He OYyKBEHHEI.



GETWORD(W LIM  /* GET NEXT WORD FROM | NPUT */
CHAR *W
INT LI M
\(
INT C, T;
| F ( TYPE( C=* W+=CGETCH()) ! =LETTER) \(
W'\ O ;
RETURNG,
\)

WHI LE (--LIM> 0) \(
T = TYPE(C = *W+ = GETCH());

IF (T! = LETTER& T ! = DIGAT) \(
UNGETCHO,
BREAK;
\)
\)
*(W1) - '\0';
RETURN( LETTER) ;

V)

dyuxuma GETWORD ucnomesyer dyuxumm GETCH 1 UNGETCH, xoTopre
MBI Hanucamau B rJyiaee 4. korma Habop aibdaBUTHEIX CUMBOJIOB Ipe-
peiBaeTcd, oyHxkuma GETWORD nosnyuaeT oOMH JIMIIHMI CHMMBOJI. B pe-
synsTare BeH30OBa UNGETCH sToT cuMBOJ momMemaeTcs Hasanm BO BBOI
OJid cjlegypmero obOpalleHud.
dyuxuma GETWORD o6pamaercsa k dyHxkuum | YPE nnsa onpemene-
HUS TUIIa KaxIor'o OTIeJIbHOI'O CUMMBOJA M3 Qanjga BBOIa. BoT Ba-
PMAHT, CHOpaBenJMBHI TOJbKO nja anbasmra ASCl |
TYPE© /[/* RETURN TYPE OF ASCI| CHARACTER */
I NT G

\(
IF (C="A && C="'Z \I\l &C="A && C="'27")
RETURN( LETTER)
ELSE IF (C="'0" && C<="9")
RETURN(DI A T);
ELSE
RETURNGS,

V)

Cumposmmueckue koHcTauTel LETTER 1 DIA T MoryT mMers Jsobhie
3HAUEHMUH, JMllb O OHUM HE BCTYNAJM B KOHQJIMUKT C CHMMBOJIAMM,
OTJIMUHEIMM OT OyKBeHHO- unopoBux, u c EOF, oueBmmHo BO3MOXEH
crenymnommi BEHOOP

#DEFI NE LETTER 'A

#DEFI NE DAT "0

dyuxuma GETWORD morsa 6wl paGorarh OhicTpee, ecyu Obl ofpameHus
k dyHxuum 1YPE 6Gpuiv 3aMeHeHn ofpalleHMAMU K COOTBETCTBYIEMY
vaccuey TYPE[ ]. B cranmapruon 6ubmmorexe ss3mka «C» npemyc-
MoTpensl Makpock | SALPHA 1 | SDI A T, nemncreyomme HeOOXOOUMEM
oBpas3oM.

Ynpaxuenue 6- 1

Coenanre Takyn Momuomxaumo ¢yHxumm GETWORD u ouenure,
KaK M3MEHMTCH CKOPOCTBH PabOoTH NPOTPaMMEHL
Ynpaxuenue 6- 2

Hanmmmre BapmadT oyHxkumu |YPE, He 3aBucammit oT KOHKpeT-
HOT'O HabopacCuMBOJIOB.



Ynpaxnenmue 6- 3

Hanuummre BapMaHT IIPOI'PaMMEI IIOogCUEeTa KJIIOYWEBHBIX CJIOB, KOTO-
prZ OBl He YUUMTEIBAJI IIOABJIEHUMA S9THMX CJIOB B 3aKJIOUEHHBIX B Ka-
BBEIUKM CTPOKaAX.

6. 4. YxkazsaTenm Ha CTPYKTYPH

UTOOH NPOUJIINCTPUPOBATE HEKOTOPHEIE COOOpPaXeHUsd, CBISaHHLHE
C MCHOJIb30BAaHMEM yKasaTeJiell M MAacCUBOB CTPYKTYpP, JdaBaniTe
CHOBa COCTaBMM MIPOTPaAMMy [ONCUETa KJIOUEBHX CTPOK, MUCIOJb3ySd
Ha 3TOT pa3 yKas3aTejM, a He MHIEKCH MaCCUBOB.
Buemnee onucanme maccupa KEYTAB He HyXHO UBMEHATH, HO
dyuxuum MAI N 1 Bl NARY tpebyior mMomudmxamu.
MAI N() [* COUNT C KEYWORD; PO NTER VERSI ON */
\(
INT T;
CHAR WORD[ MAXWORD ;
STRUCT KEY *BI NARY(), *P;
VWHI LE ((T = GETWORD( WORD, MAXWORD; ) ! =EOF)
| F (T==LETTER)
I F (( P=BI NARY( WORD, KEYTAB, NKEYS)) ! =NULL)
P- SKEYCOUNT ++;
FOR ( P=KEYTAB; P>KEYTAB + NKEYS; P++)
I F (P->KEYCOUNT > 0)
PRI NTF( «%D %8/ N», P->KEYCOUNT, P->KEYWORD);
\)
STRUCT KEY BI NARY(WORD, TAB, N) / FI ND WORD */
CHAR WORD / INTAB[O]...TAB[N-1] */
STRUCT KEY TAB [];
I NT N;
\(
I NT COND;
STRUCT KEY *LOW = &TAB[ 0] ;
STRUCT KEY *HI GH = &TAB[ N-1];
STRUCT KEY *M D;
VWHI LE (LOW <= HI GH) \(
MD=LON+ (HGHLOW [/ 2;
IF ((COND = STRCMP(WORD, M D->KEYWORD) ) < 0)
HGH=MD- 1;
ELSE | F (COND > 0)
LOW= MD + 1
ELSE
RETURN( M D) ;
\)
RETURN( NULL) ;
\)

3mech UMMEeTCHd HECKOJIbKO MOMEHTOB, KOTOPEE CTOMT OTMEe-

TUTE. Bo- nepBux, omnmcaHme oyHxumm Bl NARI mosmxno ykasweBaTh
UTO OHa BO3BpallaeT ykKasaTesbk Ha cTpykrypy Tumna KEY, a He Ha
uejioe; »To obwaArnderca kak B ¢yHxumm MAIN, Tax u B Bl NARY
Ecom doyuxumsa Bl NARI maxommr criioBo, TO OHa BO3BpallaeT yKas3a-
TeJIb Ha Hero, eciu xe HeT, oHa BosBpamaer NULL

Bo- BTOpHX, BCe oOpameHusa k siemenTaMm maccusa KEYTAB ocy-
MEeCTBJIAKNTCSA Yepes yKasaTeJdM. 3TO BJedeT 3a coOOoM OIHO Cylec-
rBennoe m3MeHeHme B OyHxuum Bl NARY: cpemuuit sjmeMmeHT Gosblie
HEJIb38 BHUMCIIATH NPOCTO N0 QopMmyrie

MD = (LOW+ HGH / 2

IOTOMY UTO CJIOXEHME IOBYX yKasaTeJjiell He »maeT KaKoIT'o- HMOyIb



MoJIe3HOTO pesyibrara (Imaxke nocie nejyieHus Ha 2) U B NeUCTBU-
TESJIbHOCTIM 4ABJIA€eTCA HEe3aKOHHBEIM. JOTY @opMyny HagoO 3aMEeHMTb Ha
MD=LON+ (HGHLOW [/ 2

B pesynbTare koTopot M D craHoBuTCa ykaszaTeyieM Ha DJIEMEHT,
pacnoJsioxeHuet nocepenuue Mexay LOWwu H GH

BaMm Takxe cJjenyeT paszobparbca B mHuumammzauvu LOW u

H GH yxaszaresns MOXHO MHMUMAIM3MPOBATL agpeCcoM paHee onpene-
JIEHHOTI'O O@EGKTa; VIMEHHO KaK MBI 3I0eCb UM IIOCTYIIMJIN.

B ¢yuxumm MAI N Mer Hanmcasm

FOR (P=KEYTAB; P < KEYTAB + NKEYS; P++)

Ecan P aBnaercs ykaszsaresneM CTPyKTypH, TO JiOas aprudMeTmka C
P yunrrBaeT dakTuueckuii pasMep NAHHOM CTPYKTYPH, Tak uTo P++
yBemmureaeT P Ha HyXHYO BeIMUMHY, B pesylbTarTe uero P ykaswb-
BaeT Ha CJenyolul 2JIEMEHT MaccuBa CTPYKTyp. HOo He cumuTanre,
YTO pasMep CTPYKTYPH pPaBeH CyMME pasMepoB e€e YJIeHOB, - Wu3-3a
TpeOOBaHMM BHIPABHUBAHMA OJIA PA3JIMUHEIX OOBEKTOB B CTPYKTYypEe
MOT'YT BO3HMKAaATb <IOBIPBD.

/I, HaKOHel], HECKOJIbKO BTOPOCTEIIEHHEY BONPOC O dopmMe 3a-

IIVCcrm INpOoI'PaMMHBL. Ecmnm BO3BpallaeMaAd @yHKuMeﬁ BeJIM4YMHa uMeeT TUII,
B STRUCT KEY *BI NARY(WORD, TAB, N)

TO MOXeT OKa3aTbCHd, YTO MMSA ®YHKHMM TPYOHO BBIOEJIMTH Cpeln
TeKCTa. B CBA3M C 3TUM MHOI'IA MCIOJIb3yeTCs IPpyI'o¥ CTUJbL 3a-
IIMCH.

STRUCT KEY *

Bl NARY(WORD, TAB, N)

S9TO TJaBHEIM 00pasoOM IeJyio BKyca, BebOepuTe Ty QopMy, KOTOpasa
BaM HPaBUTCH, M NPUIOEPXMBaAMTECH €e.

6. 5. CTpPYyKTypPH, CCHUIAKUMECST Ha

[IpennojioxmuM, dYTO HaM HaIOo CHPpaBUTbCHA C DoJjee obumey 3ana-

yey, COCTOsAley B I[IoICUeTe uUMcJjla [NOSBJIEHUM BCeX CJIOB B HEKO-
TopoM Galyie BBOHa. Tak KakK CIMCOK CJIOB 3apaHee He UMBBECTEH,
MEI HE MOXEM MX YIOpAIOOUMTHb yﬂO@HHM o6pa30M I MCIIOJIBE30BAThHh
OMHAPHEM [NOMCK. MH Haxe He MOXEM OCYUEeCTBJIATH [IOCJIeIOBAaTEJIb-
HBIM NPOCMOTP NPM NOCTYIJIEHMM KaXIOTO CJOBa, C TEeM UTOOH yC-
TAHOBUTL, HE BCTPEeYaJIOCh JIM OHO PaHee; Takas nporpaMmuma OymeT
paborare Beuno. (BoJjiee TOUHO, OXMIaeMoe BpeMsd PabOTH pacTeT
KaK KBapaT 4YMcCJla BBOIOVIMBIX CHOB). Kak xe Hawm OpTraHM30BaTh
nporpaMmy, UTOOB CHPABUTHCHS CO CIMCKOM MNPOU3BOJIBHEIX CJIOB?

OOHO M3 pEUmeHMM COCTOMT B TOM, UYTOOB BCE BpEeMS XPaHUTH
MaCCHMB NOCTyNaoIMX OO CUX NOP CJIOB B YyNOPSAIOYEHHOM BUIE, IO-
Meumasa KaxIoe CJOBO B HYXHOE MECTO IO Mepe MX NOCTYIJIEHMA.
Oduako »TO He clemyeT IejaTh, [epeMemas CJOBa B JIMHEMHOM
MacCCMBeE, - BTO TakKxe NOoTpebyeT CIAMIIKOM MHOI'O BpPeMeHU. BmecTo
3TOTO MBI MCIOJIB3YEM CTPYKTYPY HOAaHHHEX, HASHEBAEMyl IOOWYHBM Ie-
peBoM.

KaxgoMy HOBOMY CJIOBY COOTBETCTBYET OIMH «y3eJ» IepeBa,
KaxXxIbll y3eJI COOEPXNUT.

yKas3aTeJjlb TEKCTa CJOBa

Kak, HalpuMep,

cebsz

CUeTUMK UMcCJla [NOSBJIEHUN
YKasz3aTeJlb y3Jia JIEeBOI'O IIOTOMKAa

ykKazsaTeJlb y3Jia IIpaBOoOI'O IIOTOMKAa

HukakoM y3eJI He MOXeT MMeTh 0OoJjiee IOBYX IOeTel; BO3MOXHO OT-
CyTCBUE IeTel MM HajJuuMe TOJIBKO OJHOTO IIOTOMKA.

Y3JB CcOo3IamnTcda Takum oBpas3oM, UTO JIeBOe MNONIepeBO KaXIo-

TO y3Jla COOEePXUT TOJIbLKO Te CJIOBa, KOTOPHE MeHblle CJIOBa B
5TOM y3Jle, a npaBoe MNOIAIepPeBO TOJLKO Te CJIOBa, KOTOpPHE OO0Jb-
me. UToOH ONpemesMTh, HAXOOUTCsS JIM HOBOE CJIOBO yXe B IepesBe,



HAUMHAKT C KOPHS M CPABHMBAKT HOBOE CJIOBO CO CJIOBOM, XpPaHsi-
mYMCS B 3TOM y3Jie. ECaM CJioBa COBIAINAKT, TO BOINPOC pemaeTCcs
YTBEPOMTENbHO. ECJIM HOBOE CJIOBO MEHLIIE CJIOBA B IEepeBe, TO
HepeXO,HHT K paCCMOTpeHMIO JIeBOT'O HOTOMKa; B HpOTMBHOM CJiydae
rccriiengyeTcd HpaBbHZ IIOTOMOK. Fcam B HYXHOM HaHpaBJ’[eHMM I1oTOo-
MOK OTCYTCTBYET, TO SBHAUMT HOBOE CJIOBO HE HAXOIOUTCH B IepeBe
¥ MECTO 3TOTIO0 HEeIOCTAanMeTo MNOTOMKAa KakK pas3 M ABJSEeTCS MecC-
TOM, KyIa CJeOyeT NOMECTUTL HOBOE CJIOBO. I[IOCKOJIBKY IIOUCK U3
JBOTO y3Jia NPUBOOUT K [OMCKY OIHOTO M3 €TI0 MOTOMKOB, TO Cam
NpolleCC MOMCKAa [0 CYIMECTBY SBJISETCH PEeKYPCUBHEIM. B COOTBETC-
TBUM C DTMM HamboJiee eCTeCTBEHHO MCIIOJIbL30BAaThH peKprMBHbIe
npouenypbl BBOIoA M BEIBOIIA.

Bo3Bpamasch Haszam K ONMCAHUK y3Jla, SCHO, UTO 3TO OyImeT
CprKTypa C quprbMH KOMIIOHEHTaMM.

STRUCT TNODE \( /* THE BASI C NODE */

CHAR WORD; / PO NTS TO THE TEXT */

I NT COUNT; /* NUMBER OF OCCURRENCES */

STRUCT TNODE LEFT; / LEFT CHI LD */

STRUCT TNODE RI GHT; / RI GHT CHI LD */

\);

3TO KPEKYPCUBHOE» ONMCAHME y3Jla MOXET NOKAa3aThbCd PUCKOBAH-

HEIM, HO Ha CaMOM JeJle OHO BIIOJIHE KOPPEeKTHO. CTpyKTypa He uMeeT
comepxaTh CCBUIKY Ha camy cebsa, no STRUCT TNODE * LEFT;
omnuceBaeT LEFT xax ykxasarens Ha ys3eJ, a He Kak caM y3eJ.

TexkCcT camoM NPOoTrpaMMbl OKA3HBAETCH YIAMBUTEJLHO MAaJI€HbKUM,
ecinM, KOHEUHO, UMETb B PAaCHOPSXeHUM HaOOp HANMCAHHBIX HaMM
paHee mnpouenyp, obOecHneuMBalMX HYXHEE OelCcTBUS. MH MMeeM B
Buny oyuxuuon CGETWORD nnis useieueHuma KaxImoro cjoea m3 dalsa
Beoma n oyuxumio ALLOC mnsa BomesieHus mecTa nOJia XpPaHeHMS CJOB.
Benmymasa nporpaMMa NPOCTO CUMTHBAET CJIOBA C IIOMOUBIKD (QYHK-
umm GETWORD 1 nomemaeT uMx B OepeBO, MCHONb3ya dyHkuumo |REE
#DEFI NE MAXWORD 20

MAI N() /* WORD FREGUENCY COUNT */

\(

STRUCT TNODE *ROOT, *TREE();

CHAR WORD[ MAXWORD]

INT T,
ROOT = NULL;

WH LE ((T = GETWORD(WORD, MAXWORD)) \! = EOF)
|F (T == LETTER)

ROOT = TREE( ROOT, WORD) :
TREEPRI NT( ROOT) ;
\)

dyuxuma TREE cama no cefe mpocra. CrnoBo mnepemaeTcs QyHK-
urnerr MAIN k BepxHemy ypoBH (KOpHK) mepeBa. Ha kaxioMm sTare
3TO CJIOBO CPABHUBAETCH CO CJIOBOM, YyXE& XPaHAUMMCHS B DTOM y3-
Je, ¥ C NOMOIUbID PEeKYypPCUMBHOTO obpamenusa k |REE npocaumsaercs
BHU3 JiMOO K JIeBOMy, JMOO K NPaBOMy MNOIAEPEeBY. B KOHIE KOHIIOB
3TO CJIOBO JIMOO COBHNAMAET C KAaKMM- TO CJIOBOM, YXE& HAXOISUMUMCS
B nepese (B 3TOM Cllydyae CUSTUMK yBEJIMUMBAETCHS HA EIUHUILY),
IMBO NporpaMMa HAaTOJIKHETCS Ha HYJIEBOM yKasaTesb, CBUIETEJIb-
CTBYOUIMY O HEOOXOAMMOCTM CO3IaHUA ¥ HOOABJIEHUS K IepeBy HO-
BOTO y3Jjla. B ciyyae cosmaHusa HOBOTO yaja (yHkuusa [REE Boss-
pamaeT ykKasaTejsib 3TOTO y3Jida, KOTOPHIM MOMENAeTCsa B POIAUTEJIb-
CKUM y3eJl.

STRUCT TNODE *TREE(P, W

/* 1 NSTALL WAT OR BELOWP */

STRUCT TNCDE * P;

CHAR *W

\ (

STRUCT TNODE * TALLOC() ;

npaea



CHAR * STRSAVE( ) ;

| NT COND;

IF (P == NULL) \( /* A NEW WORD

HAS ARRI VED */

P == TALLOC(); /* MAKE A NEW NODE */

P- >WORD = STRSAVE(W ;

P- >COUNT = 1;

P->LEFT = P->RI GHT = NULL;

\) ELSE IF ((COND = STRCMP(W P->WORD)) == 0)
P- >COUNT++; / * REPEATED WORD */

ELSE | F (COND < 0)/* LOWER GOES | NTO LEFT SUBTREE */
P->LEFT = TREE(P->LEFT, W;

ELSE /| * GREATER | NTO Rl GHT SUBTREE */
P- >Rl GHT = TREE(P->RI GHT, W ;
RETURN( P) ;

V)

IaMAaATE OJig HOBOTO y3Jja bependerca ¢ynkumerr TALLOC, asimsa-
pumerca aganTaumelr njad pna"HHoro chaydasa ¢ynHxumm ALLOC, nanucas-
HOM HaMmM paHee. OHa BO3BpalaeT yKasaTeJb CBOOOOHOTO NIPOCT-
PaHCTBa, MNPUTOIHOTO IJid XPAHEHMSA HOBOTO y3Jja mepena. (Mer
BCKOpe oBCcyauMm 3TO nompobHee). HoBOe CJIOBO KONMpyeTcsa QyHK-
umetr STRSAVE B ckpeITOE MECcToO, CUETUMK MHULMAJIUSUPYETCH eIOu-
HULIENM, ¥ yKa3aTeJu OOOMX MNOTOMKOB I[OJIATAnTCH PaBHEMM HYJIO.
5Ta YacThb NPOTPAMMEL BHIIOJHAETCH TOJIBKO NPU HOOABJIEHUM HOBOTO
y3Jla K pebpy nepeBa. Mel 3HeCb ONYyCTUIM IPOBEPKY Ha OUMOKMU
Bosepamaemux OyHrumii STRSAVE n TALLOC snauenwin (uTo HepasywM-
HO IJIS NpakTUUecky padoTawimel NpoTpPaMME) .

dyuxuma TREEPRI NT neuaraer mepero, HaumHasa c JeBOTO IOO-
mepesBa; B KaxIOM ys3Jie CHauajla ledaTaeTcs JIeBOe MNONIEPeBO
(Bce cioBa, KOTOpHE MIAIUE 3TOTO CJIOBA), B3aTeM CaMO CJOBO, a
3aTeMm mpaBoe noamepeso (Bce ClOBa, KOTOpPHE cTapue). Eciy Bh
HEYBEPEHHO OllepupyeTe C PeKypCcHuel, Hapucymre OepeBo caMu U
HaneuvaranTe ero ¢ noMmombn QyHxumum [TREEPRI NT ; sT0 omua us
HamboJiee ACHEIX PEKYPCUMBHEX NPOLEenyp, KOTOPYK MOXHO HAMTH.

TREEPRI NT (P) /* PRINT TREE P RECURSI VELY */
STRUCT TNCDE *P;

\ (

IF (P != NULL) \ (

TREEPRI NT ( P- >LEFT);

PRI NTF( «%4D %8\ N», P- >COUNT, P->WORD);

TREEPRI NT ( P- >Rl GHT) ;

V)
\)

[IpakTHUUYEeCKOEe 3aMeuaHue. eCJiM IepeBO CTAHOBUTCH «HecOa-
JIAHCUPOBAHHEIM» M3- 3@ TOTO, UTO CJIOBA MNOCTYMNAKnT HE B CJlydali-
HOM MOpANKe, TO BpeMsa paboTH MPOTPAMME MOXET PACTU CJIUIIKOM
OLICTPO. B xymueM cjiyyae, KOTIa NOCTylawoiye CJOBa yXe yIops-
IOYEHH, HACTOAlAaa NpoTpaMMa OCYIECTBISET IOPOTOCTOANYKD UMM-
TALUMO JIMHEVMHOTO HNOoMCKa. CyleCTBYyT pas3JjiMuHbEe o0000umeHus IBO-
UUHOTO mepeBa, ocobenno 2-3 mepeBbs u AVL mepeBbs, koTophe
He BenyT cefd TaK «B XYNUMX CJIydasax», HO MH He OyIeM 3IecCh
Ha HUX OCTAHABJIMBATHCH.

[lpexme 4yeM pacCcTaTbCa C 3TVM NPYMMEPOM, YMECTHO CIeJlaThb
HeBOoJIbIIoEe OTCTYIMJIEHME B CBA3UM C BONPOCOM O paclIpelejieHuM Ma-
MATU. SCHO, UTO B MNPOTpPaMMme XeJIaTeJIbHO MMEThb TOJIBKO OIUH
pacnpenenmresib NaMaTH, Oaxe eCJU eMy NPUXOOUTCS PasMelaThb
pasiuuHEle BUIOE OOBEKTOB. HO €CHM MBI XOTUM MCHIOJIb30BATH ONUH
pacnpenenmTesib NaMaTy Iy oOpaboTKM 3anpOCOB HAa BHIOEJIEHUE
naMaTy IJisa ykasarejield Ha nepemenHele Ttuna CHAR u mma yxasare-
serr Ha STRUCT TNODE, To npwm sTOM BO3HMKAKWT mBa BOMpoca. llep-
BLI. KaK BHIIOJIHUTH TO CYUECTBYyWIee Ha OOJILIUMHCTBE PEeajibHBIX



MallMH OTPAaHUUEHME, UTO OOBEKTH ONPEIeJIEHHHX TUIIOB IOJIKHEL
YIOBJETBOPATE TpeOOBaHUAM BHpPABHUBaAHMA (HanpuMmep, dYacTo Ilie-
JIble ITOJIKHEL Pas3MEmaThCad B YETHHX ajgpecax)? BTopoit: kak opra-
HM30BATbL ONMCAHUHA, UTOOH CHOpaBuUTbCca c TeM, uro dyHxumsa ALLOC
OOJIKHA BO3BpAllaTh pPas3JIMUHBIE BUIL yKasarTejen ?

Boobume rosopd, TpebOoBaHMUSA BHPABHMBAHMUA JIETKO BHIIOJHUTH

34 CUeT BHIEJICHMS HEKOTOPOTO JIMIIHETO NPOCTPAHCTBA, IPOCTO
obecneumB TO, UTOOH paclOpemeiMTelb NaMATM BCerla BO3Bpalall
yKasarTeJb, YIOOBJIETBOPAKIMM BCEM OTPAHMUESHMAM BHPABHUBAHUA.
Hanpumep, ua PDP-11 mocraTouno, utobwm dyuxiumusa ALLOC scerma
BO3Bpallajla YeTHHM yKasaTeJb, [NOCKOJbKY B UETHHIM amgpec MOXHO
IOMECTUTEL JIOOOM TUn OBBbEeKTa. EIOMHCTBEHHHM PAacXOl IIPY 3TOM -
JIUMIIHMY CHMMBOJI NPY 3alpoCe Ha HEeUYEeTHYK IJIMHY. AHAJOTUUHLHE
OeMCTBUA NPEeNNpPUHMMAKTCH Ha OPYITMX MallMHaxX. TakyM ofpasoM,
peamuszsauus ALLOC MoxeT He okasaTbCd NEPEHOCUMOM, HO €€ MC-
nonb30BaHne OymeT nepeHocumeM. Oyukumsa ALLOC ws rmasw 5 He
npenycMaTprMBaeT HMKAKOTO ONPEeIesSIEHHOTO BHPABHMBAHMUA, B IJlaBe
8 MBI MpoOmEeMOHCTPpUMPYEM, KaK NPaBMJLHO BHIIOJHUTE 3Ty 3amady.
Bompoc onucaHma tuna ¢yHxumum ALLOC aBngerTcs MyumTesibHBIM

0Jisa JIo60T0 A3BKaE, KOTOPHM CEepbe3HO OTHOCUTCH K NPOBEPKEe TU-
noB. Jlyummii crnocof B sa3mke «C» - o6wasurs, uro ALLOC BO3Bpa-
maeT ykaszarTesb Ha nepemennyio tuna CHAR, a zarem aBHO mnpeo6-
pasoBaTh 3TOT yKas3aTesb K XeJlaeMOMy THIY C IIOMOUBLI OINepaLmnn
nepesona TuUnos. Takum oBpasoM, eciu omnmcars P B BuOe

CHAR * P;

TO

(STRUCT TNODE *) P

npeobpasyeT ero B BHPAXEeHMAX B yKasaTesb Ha cTpykTypy Twuna [NODE

CnemoBarenbHO, O¢yHruuo [TALLOC mMoxHO 3amnmcare B BUOE!
STRUCT TNODE * TALLOC()

\ (

CHAR * ALLOC() ;

RETURN ( ( STRUCT TNODE *) ALLOC( SI ZEOF( STRUCT TNODE)) ) ;

\)

5T0 DOOJlee UueM IOCTATOUYHO OJjida paboTawmuyx B HACTOAILlEe BpeMd
KOMIMJISTOPOB, HO B3TO M CaMbBM Oe30IMIaCHEM IYyTb C ydeToM Oynylo-
mero.

Ynpaxnenmue 6-4

Hanymmre nporpaMmmy, koTopas umuraer «C»-nporpamdy u neua-
TaeT B aJQaBUTHOM MNOPAIKE KaXAOyKw IPYNNy MMEH IepPEeMeHHEHX, KO-
TOPHIE COBIIANAlT B IIEPBHX CEeMM CUMMBOJIAX, HO OTJIMUYATCHA T'Oe- TO
nansme. (CpoenarrTe Tak, 4TOOH 7 OBIJIO NapaMeTpOM) .

YnpaxHenmue 6-5

Hanummre nporpaMMy BbIOAUM NE€PEKPECTHEIX CCEJIOK, T. €.
HporpaMMy, KOTOpasd IedaTaeT CIMCOK BCeX CJIOB IOOKYMEHTa M IOJIA
KaxIooro M3 STUMX CJIOB IiedaTaeT CIMCOK HOMEPOB CTPOK, B KOTO-
PEIE 2TO CJIOBO BXOIOWMUT.

Ynpaxnenmue 6- 6

HanummTe OporpaMMy, KOTOpas IedaTaeT CJIoOBa M3 CBOETO

bamya BBOOA, PACIOJIOXEHHEE B HOopsalke yObBIBAHMS YAaCTOTH MX IIO-
aBJIeHUsA. Ilepen KaxIOeM CJIOBOM HarnedaTalTe UMCJIO eTo IHOosBJIe-
HIM.

6. 6. Iomck B Tabiamuie

IJ1s miocTpaumuy OajlbHEeNMIMX acCleKTOB MCIIOJIb30BaHUSA CTPYK-
TYyp B BTOM pasIejie MH HalMIeEM NPOTPaMMy, IPENCTaBJIAOIYI CO-



DoV comepXmMMOe IakKeTa NOoMCKa B Tabjauie. OTa nporpaMMa SABJIs-
eTca TUNMUYHBEIM IPeNCTaBUTeJIeM MOANPOTPaMM yIpPaBJIEHUS CUMBOJIb-
HEIMM TabJaMLaMU MAKPONPOLEeCCOopa WMJU KOMIUIIATOPA. PacCMOTPMM,
vanpumep, onepatop #DEFI NE azmka «C». Korma BcTpeuaeTcs
CTpoKa BMIA

#DEFI NE YES 1

7o mMma YES u samensommit texcr 1 nomemawnTcs B Tabmauuy. osn-
Hee, korma mMma YES nosensercs B omeparope BuIa

I N\VORD = YES;

Ouo mosmxHO OHITE 3aMemeHo Ha 1.

VMenTCca OBEe OCHOBHBIE MNPOLENYyPH, KOTOPHE YyNPAaBJAKRT MMEHAa-

MV U 3ameHapmyMy ux Tekcramu. Oyuxuma | NSTALL(S, T) sanwucesa-
eT uMa S ¥ 3aMeHARIMNA TeKCT | B Tabiuuy, 30ecCb S U | IPOCTO
cuMBoJibHEle CcTpoku. Oyuxums LOOKUP(S) wumer mvsa S B Tabmuue u
BO3BpalaeT JgubO ykasaTeJyib TO'O MecTa, I'Je 3TO MMS HaMIeHO,
an6o NULL, ecnm sToro mMMeHM B Tabiauile HE 0OKAas3aJjloCh

[IpM 3TOM MCHOJIL3YETCSH IMOMCK IO aJIOPUTMY XENUPOBAHUSA -
nocrTynapiee mMMa npeobpasyeTcda B MAJeHbKOE IOJIOXUTEJIBHOE UMC-
JIO, KOTOpOEe 3aTeM MCHIOJIb3YyeTCH IJd MHIOSKCALUUM MacCuBa yKasa-
Tesiel. DJIEMEHT MAacCUBa yKashBaeT Ha Hauajlo LEeNOUHHX OJIOKOB,
ONMCHBANINMX MMEHAa, KOTOPHE MMEKT 3TO 3HAUEHMEe XEeNMPOBAaHMA.
Eciy HMKAKME MMEeHa NpPU XEUMPOBAHUM HEe MOJIydalnT 3TOT0 3Haue-
HuAa, TO sJyeMeHTOoM Mmaccuba 6ymer NULL

BJIOKOM LieNM ABJISAETCH CTPYKTypa, Ccolepxallas yKas3aTeau Ha
COOTBETCTBYWICE MMS, Ha SBaAMEHAOIMM TEKCT U Ha CJSOYIUM OJIOK
B Lenu. HyJeBoM ykasaTejb CJeOyllero OJIOKa CIYXUT NPU3HAKOM
KOHIla HOAaHHOM LIeIlN.

STRUCT NLIST \( /* BASIC TABLE ENTRY */

CHAR * NAMVE;

CHAR * DEF;

STRUCT NLI ST NEXT; / NEXT ENTRY I N CHAI N */

\)s

Maccue ykazaTejyiel 3TO NPOCTO

DEFI NE HASHSI ZE 100

TATI C STRUCT NLI ST HASHTAB[ HASHSI ZE] / PO NTER TABLE */
BHaueHre QyHKUUM XEWMPOBAHMS, MCIOJIb3yeMoM obeuMmu QyHK-
umamy LOOKUP u | NSTALL , mosyuaeTca mpocTO Kak OCTATOK OT
OeJIeHMSd CyMMbl CMMBOJIBHEIX B3HAUYEHMM CTPOKM Ha pas3Mep MaccCuBa.
(2T0 He caMell JydlMii BO3MOXHEIM aJITOPUTM, HO €TI0 IJOCTOMHCTBO
COCTOUT B MUCKJIOUMTEJBHOM MNPOCTOTE) .

HASH( S) /* FORM HASH VALUE FOR STRI NG */
CHAR *S;

\(

I NT HASHVAL;

FOR (HASHVAL = 0; *S!="\0"; )

HASHVAL += * S++;

RETURN( HASHVAL % HASHSI ZE) ;

V)

B pesyibTaTe NpolLecca XelMPOBAHMSA BHOAETCH HAdaJlbHBIM MH-
nexc B maccuee HASHTAB ; ecnu manHas cTpoka MOXeT OHTh
IOe- TO HalMIeHa, TO MMEHHO B LellM OJIOKOB, HAadaJlo KOTOPOM ykKa-
3aH0 TaM. Iomck ocymectriaserca ¢yHkumerr LOOKUP. Ecnu doyHxumA
LOOKUP maxomuT, UTO IOAHHBEIM 3JIEMEHT yXe NPUCYTCTBYEeT, TO OHAa
BO3BpAallaeT ykKasaTesJb Ha Hero, eCJiM HeT, TO OHa BO3BpallaeT
NULL.

STRUCT NLI ST LOOKUP(S) / LOOK FOR S I N HASHTAB */

CHAR *S;

\(

STRUCT NLI ST *NP;



FOR (NP = HASHTAB[ HASH(S)]; NP !'= NULL; NP=NP->NEXT)
I F (STRCVP(S, NP->NAME) == 0)
RETURN(NP); /* FOUND IT */
RETURN( NULL) ; /* NOT FOUND */
dyuxuma | NSTALL ucnonssyer dynxumio LOOKUP mia onpemedse-
HUA, He IPUCyTCTBYET JIM yXe BBOIOVMOE B ,HaHHbHZ MOMEHT MMF[;
eCJIM 3TO TakK, TO HOBOE ONpemeJjieHMe IOJIKHO BEITECHUTL CTapoe.
B NPOTMBHOM CJiydae CO3IaeTCHa COBEPIIEHHO HOBHIM B3JIeMEeHT. Eciu
10 KaKOM- JIMOO MNPMUMHE IOJII HOBOTO 3JIeMeHTa OOJIblle HEeT MeCTa,
o ¢yuxumsa | NSTALL soszspamaer NULL.
STRUCT NLI ST | NSTALL( NAME, DEF) / PUT (NAME, DEF) */
CHAR * NAVE, * DEF;
\ (
STRUCT NLI ST *NP, *LOOKUP();
CHAR * STRSAVE(), *ALLOC();
I NT HASHVAL;
I F((NP = LOOKUP( NAME) ) == NULL) \( /* NOT FOUND */
NP = (STRUCT NLI ST *) ALLOC(SI ZEOF(*NP));
I F (NP == NULL)
RETURN( NULL) ;
I F (( NP->NAME = STRSAVE( NAME)) == NULL)
RETURN( NULL) ;
HASHVAL = HASH( NP- >NAME) ;
NP- >NEXT = HASHTAB[ HASHVAL] ;
HASHTAB[ HASHVAL] = NP;
\) ELSE [/ * ALREADY THERE */
FREE( ( NP- >DEF) ; / * FREE PREVI OQUS DEFI NI TI ON */
I F ((NP->DEF = STRSAVE(DEF)) == NULL)
RETURN ( NULL) ;
RETURN( NP) ;
\)

dyuxuma STRSAVE npocTo xonmpyeT CTpoKy, yKa3aHHYK B Ka-
yecTBEe apryMeHTa, B MECTO XPaHEeHMsd, I[OJIydeHHOE B pes3yJibTare
obpamenus k o¢oyuxumy ALLOC. Mer yxe npueenm 3Ty OyHKUUO B IJla-
Be 5. Tak kak obpamenue k oyHxumy ALLOC n FREE moryT npownc-
XOIMTH B JIOOOM MOPAIKE M B CBA3U C NPOOJIEMON BHPAaBHMBAHMUSA,
npoctoit BapuaHT oyukuum ALLOC mz rnaBel 5 wHam Oosibumie He mom-
XOOMT; CMOTpMUTEe TJjiaBu [/ u 8.

Ynpaxuenue 6-7

Hanmmmre OpouUenypy, KoTopas OyIeT ymajlaTh MMA U Onpele-
Jenue m3 Tabnuun, ynpasiasemon oyHxumamu LOOKUP m | NSTALL.
Ynpaxnenmue 6- 8

PaspaboTranTe HNPOCTYKl, OCHOBAHHYID Ha OQOYyHKUIMAX 3TOIO pa3-
meJjia, BepCcuUo Ipoleccopa mia obpaborkm koHcTpykumin #DEFI NE ,
OPUTOIAHYI IJIS MCHONb30BaHua ¢ «C»- nporpamMMamMm. Bam MOTYT
Takxe oxasarkhca nojsesuemMu (yHxumy GETCHAR 1 UNGETCH.

6. 7. Honsi

Korma BOnpoC »KOHOMMUM NaMATM CTAaHOBMUTCH OUEHb CyULIEeCTBEH-

HEIM, TO MOXET OKa3aTbCsa HeOOXOOMMBIM IIOMENAThL B OJHO MallMHHOE
CJIOBO HECKOJIBKO PaB3JIMUHEIX OOBEKTOB; OIOHO M3 OCOOEHHO pacIl-
POCPAaHEHHEX ynoTpebJyieHUM - Habop OOHOOUTOBEIX INPU3HAKOB B
OPUMMEHEHMAX, NONOOHEIX CHMMBOJIBHEIM TabOJjMlaM KOMIMJIATOPA. BHeEl-
He OOYyCJIOBJIEHHEIe QOPMATH IOAaHHEIX, TakMe Kak MHTepdelCH almna-
PaTHEIX CPEeOCTB TakKXe 3adacTyl NpennojaraklnT BO3MOXHOCTL IOJIYy-
YyeHMs CJIOBa IO YaCTSM.



[lpencTaBbTe cebe QparMeHT KOMIMJIATOPA, KOTOPHM paboTaerT
C CHMMBOJIbBHOM Tabjauuemn. C KaXIEM MOSHTUPMKATOPOM MNPOTPaMME
CBfA3aHa oInpenejieHHasa MHOopmMaluMd, HANPMMEpP, ABJISAETCH OH UM
HEeT KJIOUYEBBEIM CJIOBOM, SBJIAETCH JIM OH MJIM HET BHewHuM wl miaun
CTaTUYECKMM M T. O. CaMeli KOMNaKTHHM CHOCOO 3aKOOAMPOBATH Ta-
Ky MHQOPMALMIO - I[IOMECTUTE HaboOp OOHOOMTOBEIX NPU3HAKOB B OT-
nenbuyl nepemennyio Tuna CHAR wmm | NT.
OOBIUHEIM CIIOCOO, KOTOPHM B3TO HejlaeTCsd, COCTOMT B Ollpene-
JleHMM Habopa «MacokK», OTBedUanlMX COOTBETCTBYWMM OMTOBEM I10-
3MLUMAM, KakK B

#DEFI NE KEYWORD 01

#DEFI NE EXTERNAL 02

#DEFI NE STATIC 04

(umcria moskHEL OBITH CTeneHsaMM OBOMkM). Torma ofpaboTka OMUTOB
CBEeIeTCAa K «KOHIVIMPOBAHMK OMTaMmM» C IIOMOULIBK OIepaluMl CIOBUTA
MaCKMPOBAHMUSA U NOINOJIHEHMS, ONMCAHHEIX HaMu B rJjaBe 2.
HexoTophle WacTO BCTpedanlMecs MOVOMEL

FLAGS \! = EXTERNAL \! STATIC;

rymouaeT Ourel EXTERNAL u STATI C 8 FLAGS, B TO BpeMsa kak
FLAGS &= \"(eXTERNAL \! STATIC);

MX BEIKJIOUAET, a

I F ((FLAGS & (EXTERNAL \! STATIC)) == 0)

MCTUMHHO, ecyam oba OMTa BHKJIIOUEHH.

XOoTa 3THMM MAMOMAMM JIETKO OBJameThb, sA3bik «C» B kauecTse
aJIbTEPHATUBEL [IpenjaraeT BO3MOXHOCTBL OIpenejieHrsa M Oo0paboTKU
[IOJIel BHYTPM CJIOBA HENOCPEeNCTBEHHO, a He MOCPenCTBOM [1OBUTO-
BHIX JIOTMUECKUX omepaumm. Ilojie - 5T0 HABOP CMEXHHX OMTOB
BHYyTpu omHoM mepemenHou tuna | NT. CunHTakcuc onpemesieHnsa u
0OpaboTKM IOJIEM OCHOBHIBAETCS Ha CTPYykTypax. Hanpumep, Ccuwm-
BOJIbHY Tabmnuuy xoHcTpykuwmii #DEFI NE, nprBenmenHyno BhIIE, MOXHO
OBl OBIJIO 3aMEHMTBh OIpeneJIeHMEM Tpex [OJIeN.

STRUCT \(

UNSI GNED | S_KEYWORD : 1,

UNSI GNED | S EXTERN : 1;

UNSI GNED | S_STATIC : 1,

\) FLAGS;

3mech onpenesgerca nepemenHas c mMmenem FLAGS, korTopas comep-
xuT Tpu 1- 6uToBHIX moJid. Clemywillee 3a IBOSTOUMEM UMCJIO 3alaeT
WUPpUHY mnoJsa B Omrax. I[osa onmcanu xkak UNSI GNED, uTo6er mon-
YEPKHYTb, YTO OHM HEMCTBUTEJILHO OyInyT BeJuuMHaMy 0e3 3HakKa.
Ha oTmeJsibHEE MOJIS MOXHO ccemarbcs, kak FLAGS. | S _STATI E,
FLAGS. IS EXTERN, FLAGS.IS KEYWORD I 7. 1m., TO €CTh TOUHO Tak
Xe, KaK Ha JpyI'Me 4YJjleHH CTPYKTypH. Ilojyia BenyT ceb®a NnomoOHO
HeOoJbUKM LeJItM 0e3 3HakKa M MOT'YT y4J4acTBOBAThH B apubmMeTmuec-
KMX BHPAXEHMSIX TOYHO TakK Xe, Kak M Opyrue uejysle. TakuMm obpa-
30M, [OpelHOylre NPYMepH BoJiee eCTEeCTBEHHO NepenmMcaTh Tak!
FLAGS. | S EXTERN = FLAGS. | S_STATIC = 1;

OJIS BKJIOUeHMUS OUTOB,

FLAGS. | S_EXTERN = FLAGS. | S_STATI C = 0;

IJIS BBIKJIOUEHUS OUTOB;

I F (FLAGS. | S_EXTERN == 0 &&FLAGS. 1S _STATIC == 0). ..

0JI UX NPOBEPKMU.

lose He MoxeT nepekpwBaTh rpauuiy | NT;, ecnu yxasanuas
WMpMHA TaKOBa, YTO BTO HOJIKHO CJYUMTLCS, TO I[IOJIE BHPABHMUBA-
ercsa no rpauuile crenywomero | NT. Tosmam MOXHO He NpUCBAaMBATH
UMEeHa, HeVMeHOBaHHBEe noJsiga ( TOJIbKO ABOETOUME M WMPWHAE) MUC-
TIOJIB3YITCS OJIS 3alOJIHEHMS CBOOOIHOT'O MeCcTa. UYTOOBl BHHYIUTH
BHpaBHUBAHME Ha TpaHuny cruenybomero | NT, MoxHO mcnosb3oBaTh
cneumasnbHyn mmpuay 0.

[Ipy paboTe C NONAMM MMEETCHd PAHO MOMEHTOB, Ha KOTOPHE



ciremyeT o6paTUTh BHMMAaHME. [Io- BUOMMOMY HaubOJIee CylECTBEHHEM
ABJIAETCA TO, UTO OTpaxad NPUPOLY Pas3JIMUHEX allapaTHEX Cpe-
CTB, pacHpenejieHue IMOoJIe Ha HEKOTOPEX MallMHAX OCYIECTBJIACTCHA
cleBa HampaBO, a Ha HEKOTOPHEX ClpaBa HaJleBOo. O2TO O3HadaeT
UTO XOTHA MOJIA OUEHL MOJIe3HH IJIAd paboTel C BHYTPEHHE OoIpele-
JICHHEIMM CTPYKTypPaMu OAHHHX, IPU Pa3IeJICHMU BHEIIHEe OoINpeleide-
MEIX HAHHEIX CJIefyeT TIAaTeJbLHO PacCMaTPMBATL BONOPOC O TOM, Ka-
KOM KOHEL HNOCTyIaeT IIePBLIM.

Ipyrue orpaHMYeHMsd, KOTOPHE CJSOyeT MMETh B BUIY. IOJA

HEe MMEIT 3HAaKa, OHM MOIYyT XPAaHMTLCH TOJLKO B IIEPEMEHHHX THUIA
I NT (v, uto sxsBuBasieHTHO, Tuna UNSI GNED); onu He asjswoTcsd
MacCuUBaMM, OHU HE MMERT ampecoB, TaK YUTO K HMM HE IPUMMEHUMA
onepauus &

6. 8. OBbremmHeHMUsI

OobenuHenus - 3TO IepeMeHHad, KOTopas B Pas3jIMUHBEE MOMEH-

TEl BPEMEHM MOXET COIepXaTb ODOBEKTH Pas3HBIX TUIOB UM Pa3MEpPOB,
OIpUYEM KOMIMIIATOP OepeT Ha cebsa OTCJeXMBaHMEe pas3Mepa U Tpe-
OOBaHMM BHIPaBHUBaHMA. OOBEeOMHEHUI NPEOCTAaBJIAKNT BO3MOXHOCTH
paboTaThk C pPas3JjIMUHEIMM BMIAMM HOaHHBIX B OIHOM OOJIaCTM NaMATH,
He BBOIA B NPOTPaMMy HMKAKOM MAllMHHO- 3aBUCUMOM MHOQOPMALMU.

B kxauecTBe NpHMMepa, CHOBaA M3 CUMBOJILHOM TaOJIMLE KOMIMJISA-
TOopa, MOPEenoJIOXKMM, UYTO KOHCTAaHTH MoryT OmTh Tuna | NT , FLOAT
uiy OBITH yKaszsaTeJiIMM Ha CHMMBOJIBEL. 3HAUYeHMEe KaXIOM KOHKPEeTHOM
KOHCTAHTHE IOOJIKHO XPaHUTLCHA B IIE€PEMEHHOM COOTBECTBYyKUEIO TU-
ma, HO BCe Xe OJia yhpaBJieHMsa Tabjaumley CaMbM yIOOOHBM OBJIO OH,
€CJIM BTO SBHAUYEHMEe B3aHMMaJio OB OOMH M TOT Xe OOBeM INaMATU U
XPAaHUJIOCh B TOM X& CaMOM MeCTe He3aBMCMMO OT ero Tula. 3TO U
ABJIAETCSH HaBHAUEHMEM OOBbeIMHEHMS - BHIEJIUMTb OTIOEJIbHY [Iepe-
MEHHY, B KOTOPOM MOXHO 3aKOHHO XPAaHUTH JIOOYH OHOHY M3 Iepe-
MEHHBIX HECKOJIbKMX TUIOB. Kak M B cilydae [OJIe¥, CHMHTAKCHUC OC-
HOBEHIBAETCS Ha CTPYKTypax.

UNI ON U _TAG \ (

I NT | VAL;

FLOAT FVAL;

CHAR * PVAL;

\) UVAL;

NepemenHas WAL Oymer uMeTh HOCTATOUHO GOJIBIION pasMep, YTOOH
XPAHUTH HAMOOJBUIMIA M3 TPEeX TUIOB, HE3aBUCKUMO OT MAlMHE, Ha
KOTOPOM OCYWECTBJISAETCH KOMOMIALMA, - OporpaMMma He OyIeT 3a-
BYCUTBH OT XapPaKTEPUCTUK aAlNapaTHHX CpencTs. JioOoM U3 3Tux
Tpex Tunos MoxeT OwThb npruceoedH UVAR u 3arem mcnomb3oBaH B
BHIPAXEHMAX, [0KA TAKOE MCIOJIb30BAHUE COBMECTUMO. W3BJIEKAEMEIA
TUN IOJIKEH COBMNAIATHL C MOCJENHUM MOMENEHHBEM TUIIOM. JeJio
OpoOTpPaMMMCcTa - CJIEOUTh 3a TEM, KAaKOW TUIl XPAaHUTCA B OOBENu-
HEHUM B JAHHBI MOMEHT; €CJIM UTO- IMOO XPAHUTCH KAK ONWH TUII,
a M3BJIEKAETCH KaK IOPpYyToM, TO Pe3ylbTaTH OyOoyT S3aBUCETH OT
MCIIOJIbL3YyEeMOV MAallMHEI.

CMHTaKCUUYECKU IJOCTYII K YJIEHaM O6'T:>e,JII/IHeHI/IH OoCyumecCTBJIAeTCHA
cllenymomuM o0pasoM.
VIMA O6"be,JII/IHeHMF[. dJIeH

nijin
yKasaTesjb OOBEOIMHEHUS - >UJIeH

TO €CTh TOYHO TaK Xe&, KAaK M B Cliydae CTPYKTYyp. €CJMU IJS OTC-
JIeXUBAHUA TUMNa, xpaHuMoro B maHHbl MomeHT B UVAL, ucnomnbsy-
erca nepemenHas UTYPE, To MOXHO BCTpPeTMTL TAaKOM yuyacCTOK
IIPOT'PaMMEL



I F (UTYPE == | NT)

PRI NTF( «%®\ N», UVAL. | VAL);

ELSE | F (UTYPE == FLOAT)

PRI NTF( «%-\ N», UVAL. FVAL);

ELSE | F (UTYPE == STRI NG

PRI NTF( «¥%8\ N», UVAL. PVAL);

ELSE

PRI NTF( «BAD TYPE %O | N UTYPE\ N», UTYPE);

OBBbenMHEHNS MOTYT MOABJIATLCH BHYTPU CTPYKTYP U MACCUBOB

¥ HaobopoT. 3anmchb mJjid obOpalleHUs K UJiIeHy OOBbeIVMHEHUS B
crpykType (miy HaoBOpPOT) COBEPINIEHHO UISHTUUHA TOM, KOTOpas
UCMOJIb3YETCHS BO BJIOXEHHEIX CTPYKTYpPax. HANpUMEpP, B MAaCCUBE
CTPYKTYP, ONpPEeHeJIeHHEM CJEenynirM ofpasoMm

STRUCT \ (

CHAR * NAME;

I NT FLAGS;

I NT UTYPE

UNI ON \ (

I NT | VAL;

FLOAT FVAL;

CHAR * PVAL;

\) UVAL;

\) SYMIAB[ NSYM ;

Ha nepeMmenHybo | VAL MOXHO coclaTbcad Kak

SYMTAB[ I ]. UVAL. | VAL

a Ha nepset cuMBoJl crpoku PVAL kak

* SYMTAB[ | ] . UVAL. PVAL

B CYWHOCTU OOBEIMHEHME ABJIAETCH CTPYKTYPOM, B KOTOPOM BCe
UJIEHH VMMEKT HYJIeBOe CMelmeHre. CamMa CTPYKTypa NOCTATOUHO Be-
JIMKa, UTOOB XPAHUTL «CAMHIM MMPOKMUM» UJIeH, M BHPABHUBAHNE
OPUTOIHO NJid BCEX TUIOB, BXONAUMX B OObemuHeHMe. Kak U B
clyyae CTPYKTYP, E€IMHCTBEHHBIMM ONEepalmraMy, KOTOPHE B HACTOMA-
mee BpEeMS MOXHO MPOBOAUTE C OOBEOMHEHMAMM, HSBJIARTCH OOCTYI K

UJIeHY UM WM3BJIEUEHME alpeca, OOBeIMHEHMS He MOI'yT ObBITh IIPMUCBO-
€HEl, IepelaHb QYHKUMAM MM BO3BPAlUIEHBE MMM. yKa3aTeJau oObenm-
HEHMIM MOXHO MCIIOJIb30BaThb B TOUHO TakKOM Xe MaHepe, Kak U yKa-
3aTeN CTPYKTYP.

[IporpaMMa paclhpenejieHusa NaMaTy, OPUMBOIMMas B IrJjase 8
TIOKAB3KBAET, KAaK MOXHO MCIOJB30BAThE OOBEIMHEHME, UTOOH CcOe-
JlaTb HEKOTOPYI IIePEMEHHYI BHPOBHEHHOM IO ONPeleJIeHHOMY BUOY
TPaHMLEL [1aMATH.

6. 9. Onpegmenenme THuna

B asmke «C» npemycMoTpeHa BO3MOXHOCTHL, Hasz3mBaeMmas | YPEDEF
IJIS BBEIOEHMS HOBHX MMEH IJid TUIOB HAHHHX. HamnpuMmep, ONMUCaHMKE
TYPEDEF | NT LENGTH

nenaetr mMma LENGTH cunonmmom misa | NT. «Tun» LENGIH moxeT 6mTh
MCIHOJIb30BAH B ONMCAHUAX, [NEPEeBONOB TUIOB M T. . TOUHO TaKUM
xe obpasoM, kaxk u Tun | NT:

LENGTH LEN, MAXLEN;
LENGTH  *LENGTHS[] ;

AHAJOTUYHO OIMCAHUIO

TYPEDEF CHAR * STRI NG,

nemnaetr STRI NG cuunonmmom mna CHAR*, To ecTr mns yxasaress Ha
CVIMB OJIHI, UTO 3aTeM MOXHO MCIIOJIB30BaATb B OIIMCAHMAX BUIA

STRI NG P, LI NEPTR[ LI NES], ALLOC();

ObpaTuTe BHMMAHMUE, UTO OOBABJIAeMElM B koHcTpykuum | YPEDEF



TUN TNOABJIAETCH B NO3ULMM MMEHM [EePEMEeHHOM, a He cpasy 3a
crnoeom TYPEDEF. Cumnraxcuuecku xoucrpyxumsa 1YPEDEF nomo6ua
onucanuam kjacca namaru EXTERN, STATIC u 7. . MH Takxe mnc-
OJIb30BAJNIM MPONUCHHE OYKBH, UYTOOH SCHEE BHIOSJUTL MMEHa.

B kauecTeBe 0oJiee CJIOXHOTO IIpUMEPa Mbl MCIOJIbE3YEeM KOHCT-
pykumio 1YPEDEF nna onucanma y350B mepeBa, PACCMOTPEHHBX pa-
Hee B BTOM IJlaBe.
TYPEDEF STRUCT TNODE \ ( [ * THE BASI C NCDE */

CHAR WORD; / PO NTS TO THE TEXT */

I NT COUNT; /* NUMBER OF OCCURRENCES */

STRUCT TNODE LEFT,; [ LEFT CHI LD */

STRUCT TNODE RI GHT; [ RIGHT CHI LD */
\) TREENCDE, *TREEPTR,

B pesynbTaTe MOJiydaeM OBa HOBHX KJouebbx cjoba. | REENODE
(crpyxrypa) m TREEPTR (yxasaresnp Ha cTpykTypy). Torma dQyHK-
umio TALLOC MmoxHO BanmcaTs B BUIE

TREEPTR TALLOC()

\ (

CHAR * ALLOC() ;

RETURN( ( TREEPTR) ALLOC( SI ZEOF( TREENODE) ) ) ;

V)

HeoBxoomuMo MOOUEpPKHYThb, uTo onmucaHme |YPEDEF ne npusomutr

K CO3IaHUI HOBOTO B KAKOM- JMOO CMBICJIE THIA; OHO TOJIBKO IO-
faBJIgeT HOBOE MMSA IJIS HEKOTOPOTO CYUEeCTBYKRUETO THIA. [IPU
3TOM HE BOSHMKAET M HUKAKOM HOBOM CEMaHTUKMU. OMNMCAHHEE TaKKM
CrlocoOOoM IIepeMeHHEEe 00JalalT TOYHO TeMM Xe& CBOMCTBaMM, UYTO U
nepeMeHHHe, ONMCAHHBIE SBHHM 00pasoM. [0 CYylleCTBY KOHCTPYKLUSA
TYPEDEF cxomua c¢ #DEFI NE 3a mckmaoueHuem TOTO, UTO OHA UHTEP-
NPeTUPYEeTCHd KOMOMUJIATOPOM M IIOTOMY MOXET OCYIEeCTBJIATE MNONCTAa-
HOBKM TEKCTa, KOTOPHE BHXONAT 3a Npenejitl BO3MOXHOCTENM Mak- PONpPOLeccopa S3hKa
«C». Hanpmmep, TYPEDEF INT (*PFl) ();

cozmaer tun PFl nns «ykasarensa QyHKUMM, BO3Bpamawiel 3Hade-
ume tumna | NT», KoTOpmiM 3aTeM MOXHO OBUIO OB MCHOJB30BATHL B
nporpaMMe COPTUMPOBKM M3 IJIABE D B KOHTEKCTEe BUIa

PFI STRCMP, NUMCNVP, SWAP;

VMeoTCa OBE OCHOBHHE MPUUMHLE NPUMEHEHMUS ONMCAaHUNA

TYPEDEF. Tleppasa npuumHa cBa3aHa C NapaMeTpuU3alMeis NpOTPaMMb,
4TOOBl OOJIEIUMUTE pPelleHre NPOOJIeMEl IEePeHOCHMMOCTHU. Ecim nOjsa Tu-
OB IAHHBEIX, KOTOPHEE MOTYT OHTbL MAlIMHHO- 3aBMCUMEIMM, MCIIOJIb30-
BarTh onucanue |YPEDEF, To npu nepenoce nporpaMMmel Ha OpyITyo
MallMHy TNPUOETCS M3MEHUTb TOJILKO 3TM ONMcaHusd. OIHa M3 TUINU-
HEIX CHUTyaLUM COCTOUT B MCHIOJIb30BAHUM OINPEeNeJISeMbX C [IOMOIBI
TYPEDEF mMen nyisa pa3siMuHBIX LEJHX BEJIMUMH M B IOCJEeOyoleM
nonxonamem Bubope Tunos SHORT, | NT u LONG mns xaxmoit mMmeno-
mercsa MallMHBL

Bropoe HaszsuaueHue [YPEDEF cocrour B oGecneuenunm syument moky-
MeHTaummu njg nporpamuel - Tun ¢ muMmeHem |REEPTR moxer oxaszarh-
ca OoJjiee yOOOHEIM IJi BOCIPUMATMSA, UYEeM TUI, KOTOPHEINM ONMCAaH
TOJIBKO KAaK yKa3aTeJlb CJIOXHOM CTPYKTYPHL

/I HakoOHel, BCeIla CYWEeCTByeT BEPOATHOCTb, UYTO B OyOyllEM KOM-
OUISTOP MJIM HEeKOTopasd mpyrasa nporpamMma, Takasa kak LI NT, cwmo-
XEeT UCIOJIb30BAThL comepxamywncs B onucauuax | YPEDEF unbopmaumo
OJI NPOBEIEHMS HEKOTOPOM HOMNOJHUTEJILHOM NPOBEPKM IPOIPAaMMEL

. /. BBOom M BHBOHO *

Cpencrea BBOnal BHBOIA HE ABJIANTCA COCTABHOM YaCTLO S3HKA
«C», TaK YTO MbBl He BBOEJIAJM MX B HAlleM NpenbayleM M3JIOXEeHMUM.
OmHakoO peasibHBEIE NPOTPAMMHE B3aMMOLOEMCTBYKT CO CBOEM OKpyXako-



ey cpenoy ropas3no OoJiee CJOXHBIM 00pa30M, UYeM Mbl BUAOEJM IO
CuUx NIOp. B »TOM rjaaBe OyIeT ONMCaHa «CTaHOApTHad OuOIMOTEKa
BBOAal BHBOIA», TO €CThb HAaBOp GyHKUMM, Pa3paboTaHHBIX AJIid
obecredyeHMs CTAHOAPTHOM CUCTEME BBOmal BEIBOIA IJIS «C»- npor-
paMM. OTKM QYHKUMM NpPpelHAa3HAUYeHH IJig ynoOcTBa NPOIPaMMHOIO
nHTepdeyca, M BCE Xe& OTpaxalT TOJBKO Te olepalul, KOTOPHE
MOT'YT OBITH ODecliedueHb Ha OOJIbIIMHCTBE COBPEMEHHEIX OllepalMOH-
HEIX CcuCTeM. [Ipoluelypbl ODOCTATOUHO 2QOEeKTUBHE OJIS TOI'O, UYTOOH
IOJIb30BATEJNIM PedKO UyBCTBOBAJIM HeOOXOIMMOCTL ODOMTU UX «paldu
50bekTUBHOCTK», Kak OB HM OBJIA BaXHa KOHKpeTHas 3azada. U,
HaKOHEeLl, 2TM NPpOoLelyphl 3adyMaHH ObBTb «IEPEHOCHUMEIMHU» B TOM
CMBICJIE, YTO OHM JOJIXHE CYIIECTBOBATH B COBMECTMMOM BMIE Ha
JI0O0M CUCTeMe, I'Ie MMeeTCs S3BK «C», UM 4UTO NPpOoI'paMMbl, KOTO-
PBElE OTPAaHUUMBAIT CBOM B3aMMOIEMCTBMA C CUCTEMOM BO3MOXHOCTS-
MM, NOPEeIOCTAaBJISAEMEIMM CTAHIAPTHOM OMOIMOTEKOM, MOXHO OyIeT
IEPEHOCUTEL C OHOHOM CHUCTEMBl Ha IOPYyIYI IO CylleCTBy 0e3 M3MeHe-
HUIM.

Mel 3mecb He OyIEeM IETATbCS ONMCATb BCKH OMOJIMOTEKY BBO-

nal BuBOma; ME 60Jiee 3aMHTEPECOBAHH B TOM, YTOOH NPOISMOHCT-
PUPOBATL CYIMHOCTBL HANMCAHMA «C»- IpOoT'paMM, KOTOPHE B3aMMOIeM-
CTBYIT CO CBOEM OINEepPalMOHHOM Cpenoil.

/.1. ObpameHnue k CTaHOaApPTHOM OG6ubGIMoTeke

Kaxmemr MCxXOOHBIM Galjl, KOTOPBM obpallaeTcsa K QYHKUUM U3
CTaHIAPTHOM OMOIMOTEKM, IOOJIXEH BONM3M Hadajla COIOepXaThb CTPO-
Ky

#1 NCLUDE <STDI O. H>

B tdarme STDI O H onpenengiorcsa HEKOTOPHE MAKPOCH U IE€PEMEHHEBIE,
UCHOJIb3yEeMEEe OUBIMOTEeKOM BBoZal BEIBOIA. JICHOJB30BaHMUE YIJIOBBIX
CKOOOK BMECTO OOBUHEIX INBOMHHIX KAaBHUEK - YKa3aHME KOMIUIISTOPY
MCKaATh B3TOT Qanjl B CHOPaBOYHMKE, COIHepXalleM 3aTl'OJIOBKM CTaH-
naprHo mupopmaurm (Ha cucreme UNI X oberuno LUSRLI NELUDE)
Kpome TOTO, HpM 3arpy3ke NPOrPaMMBEl MOXET OKal3aThbCsa HeOoO-
XOOMMEIM yKas3aThb OubamoTexky sABHO, Ha cucteme PDP-11 UN X,
HanpuMep, KOMaHIa KOMIMJIALUMM NPOTPaMMbl MMejia OBl BUI!

cC McxomHele paryel m T. n. -LS

roe -LS yxaswBaeT Ha 3arpysKy M3 CTAHOAPTHON OUOIMOTEKMN.

/.2. CrTaHmapTHHNM BBEOJ M BHBOX - OGYHKIMM
GETCHAR n PUTCHAR

CaMHBI HpOCTO]Z MeXaHM3M BBOIA 3aKJIKUaeTCd B UTeHUM IIO0O OnO-
HOMY CHMMBOJIY 3a Pa3 M3 KCTAHIAPTHOTO BBONA», OOHUHO C TEpMU-
Haja noJbs3oBarTesd, ¢ nomomen (yHkumm GETCHAR. dyuxuma
CETCHAR() npu xaxmoMm Kk Hel ofpalleHru BO3BpallaeT CJle Ny Iy

BBOOMUMEIM CMMBOJI. B OOJILIIMHCTBE CpPel, KOTOPHE MNONIEPXUBAT
ABHK «C», TEpPMMHAJI MOXET OLHTh B3aMEHEH HEKOTOPHM (GaljoM C Io-
MolbKn OBo03HaueHusa < ! ecyu HekorTopasa nporpamma PROG mcnoss-
syer oyuxumio GETCHAR To xomaunmHasa crTpoka

PROG<I NFI LE

npusegeT k ToMy, urTo PROG 6ymer umrare uzs odamnma | NFILE, a ne
C TepMMHAaJsa. [lepekjinyeHMe BBOHA IeJlaeTCHa TakyM oOpasoM, UYTo



cama nporpamma PROG He 3aMeuaeT M3MEHEHMSA, B YAaCTHOCTM CTPO-
xa»<| NFI LE» ne Bxiouaercs B KOMAHIHYK CTPOKY apIyMEHTOB B
ARGV. TepexsueHre BBONA OKA3LIBAETCS HE3AMETHBIM M B TOM CJIY-
yae, KOIIa BHBOJ MNOCTYINAeT M3 OPYyTOM NPOTPaMMEl IOCPEICTBOM
norounoro (Pl PE) mexanusma; xomanmHas cTpoka

OTHERPROG \! PROG

nporousger nee nporpammu, OTHERPROG 1 PROG, u opranmsyetr Tak,
uro craHmapTHeM BBomoMm mia PROG canyxmuT crTaHmapTHEM BHBOI
OTHERPROG

dyuxkuma GETCHAR sosspamaer 3Hauenme EOF, xorpma ona mona-
mDaeT Ha KoHel Galja, KakoM OB BBOI OHa IPM B3TOM HEe CUMTHEBAa-
Ja. CraHzmapTHasa OubMoTeka [oJlaraeT CHMMBOJIMUYECKYI KOHCTAHTY
ECF pasuoit -1 (nocpencreom #DEFI NE & daise STDI O H), no npo-
Bepku ciienyeT nmcartb B TepmmHax EOF, a He -1, urobm uzbexarTsh
3aBMCUMOCTM OT KOHKPETHOT'O 3HAUEHMA.

BEIBOI MOXHO OCYIeCTBJATL ¢ nomomeio doyHxuumu PUTCHARC,
noMemamnmen CUMMBOJI ' ¢ B «CTAHIOAPTHHIM BBOI», KOTOPBIA MO yYMOJI-
UYAHMIO ABJISETCSA TEPMMHAJIOM. BHBOI MOXHO HANpPaBUTh B HEKOTOPHIA
bamn ¢ nomombn obosHaueHuma > . ecau PROG ucnomnesyer PUTCHAR,
TO KOMaHIHasa CTPOKa

PROG>QUTFI LE

NpMBEIET K 3anucu CTaHmapTHoTo BmBOma B tdamn OUTFILE, a ne
vHa TepmmuaJs. Ha cucreme UNI X mMoxHO Takke MCHONB30BATHL MOTOY-
HEII MexaHu3M. CrTpoka

PROG \'! ANOTHERPROG

nomemaeTr craHmapTHelt Bueon PROG B cranmapTHell BBOXO
ANOTHERPROG. U onars PROG me 6ymer oceBemomsieHa 00 M3MEHEHUU
HanpaBJIEHUA.

Bueomn, ocymectreadeMelr ¢yHkumern PRI NTF, Taxxe nocrymaer B
cranmapTHet BuBom, u obpamenna k PUTCHAR u PRI NTF moryT ne-
peMexaThCA.

lopasmuTesibHOE KOJIMUECTBO MNPOTPaMM UMTaeT TOJbKO M3 OIOHO-

IO BXOOHOTO INOTOKA U MMIIET TOJIEKO B OOUH BHXONHOM IIOTOK, MJIA
TakMUxX OPOTpPaMM BBOI M BHBOA C nomombio oyHkumii GETCHAR
PUTCHAR 1 PRI NTF mMoxeT oxaszsaTbcda BIOJIHE aIeKBATHHEM M IJIS Ha-
yajla OIpeleJjiIeHHO HOOCTAaTOUYHEM. OJOTO OCOOEHHO CIpaBeljiMBO TOI-

Ioa, KoI'Ia MMeeTCs BO3MOXHOCTL yKaszsaHusa (QanJioB OJid BBOIA U
BEIBONA M IIOTOUHBEIY MEeXaHWM3M OJisS CBS3M BHBOHNA OIHOM INIPOI'PaMMEL
C BBOIOM IpyToM. PaccMoTpum, Hamnpumep, nporpavmmy LOWER, xo-
Topas npeobpal3yeT NPONMCHBE OYKBH M3 CBOEI'O BBOXA B CTPOU-
HEIE.

#| NCLUDE <STDI O. H>

MAI N() /* CONVERT | NPUT TO LOVNER CASE */

\(

I NT C,

WHI LE ((C = GETCHAR()) != EOF)

PUTCHAR( | SUPPER® ? TOLOWERO : C);

\)

«dyuxuum» | SUPPER 1 TOLOWNER na camoMm mesie gaBigioTCA Makpoca-
My, onpenesendnMu B STDI O H . Maxpoc | SUPPER nposepser, as-
JiseTcsa JIM eT0o aprlyMeHT OyKBOM M3 BEPXHEIO perucTpa, U BO3B-
pamaeT HEeHYJIeBOe 3HAYeHMe, €CJU 3TO TakK, U HYJb B NPOTUBHOM
cayuae. Makpoc TOLOWER npeobpasyer OyKBY M3 BEPXHEI'O PEeIrUCT-
pa B Ty Xe OYKBY HMXHEIO perucTpa. He3aBUCKMMO OT TOTO, Kak
5Ty QYHKUMM peayiM30BaHEl Ha KOHKPETHOM MallMHe, WMX BHEIHee I10-
BeIeHVE COBEPIEHHO OIMHAKOBO, TakK UTO MCIHOJb3YyKIMe UX MIPOT-
PaMMEI M30aBJIEHE OT 3HaAHMUS CUMMBOJIBHOI'O HaGOpa.

Ecniu TpebyeTcsa npeobpas0oBaTb HECKOJIBKO QaMjioB, TO MOXHO
coBbpaTh TU QalyE C NOMOUBK NpoTpaMmMel, nomobHou yrummre CAT

cucreMsl UNI X,
CAT FILE1l FILE2 ... \! LONER>QUTPUT



1 m3bexaTb TeM CaMbM BOIpOoCa O TOM, Kak o0paTUTbCA K 3TUM
dbartnam u3 nporpammu. (Iporpamma CAT npuBomuTcsa nosxke B 3TOM
Tyase) .

KpomMe TOTO OTMETMM, YTO B CTAHOAPTHOM OUOIMOTEKE BBO-

nal eeieona «pyuxumm» GETCHAR 11 PUTCHAR Ha camoMm mesye mMoryT
OBITE MakpoCamu. OIOTO INO3BOJIAET M30eXaThb HAKJIAOHBIX PACXOOOB Ha
obpamenre Kk QyHKUUM IJIS OOpaboTKM KaXIOro CUMBOJA. B ryjase 8
MEI [IPONEMOHCTPUPYEM, KAK 3TO OejlaeTCAd.

7.3. dopmarTHmM BHBOX - OyHkumMst PRI NTF

Ise dyuxumm: PRINTF nna sumeoma m SCANF nna Beoma (cnemy-
OIU pasnes) [O3BOJIANT NPeobpasOoBEHBATH UMCJICHHLHE BEJIMUMHBEL B
CMMBOJIbHOE npexncraeiiEHre n obparHo. OHU TakXe MO3BOJAKRT Ie-
HEPMPOBATE M MHTEPIPETUPOBATH QOPMATHHE CTPOKU. MH yXe BCOIY
B INpelBOylMxX IJjlaBax HedopMasyibHO mcrnojyb3osanu dyHkumo PRI NTF
3IecCh NPUBOAMTCH OOJiee MOJIHOE M TOUYHOEe oNMcaHmue. OyHKUMS

PRI NTF( CONTROL, ARGl, ARG2, ...)

npeobpasyeT, onpenenseT dopMaT M NedaTaeT CBOM apryMEHTH B
cTaHmapTHEM BHBON non ynpabiseHueM crpoku CONTROL. Ynpasmswo-
masg CTpOKa COOEPXUT IOBa THUIla ODBEKTOB. OOBUHBIE CUMMBOJIB, KO-
TOPBEIE MNPOCTO KONMPYKTCS B BEXOIHOM IIOTOK, U cleumbdmxaumm
npeobpasoBaHul, Kaxias M3 KOTOPHEX BEBHBAeT Npeobpas30BaHME U
neuarhk ouepenHoro aprymenTa PRI NTF

Kaxpmasa cnenmdpukaumsa NpeoOpas30BaHMSA HAUMHAETCHA C CMMBOJIA

% 1 sakaHuUMBaeTCHd CUMMBOJIOM NpeobpaszoBauuda. Mexny % u cuMso-
JIOM IpeoBbpas30BaHMsa MOTYT HAaXOIMUTBLCH!

- 3HaAK MMHYC, KOTOPEIM yKas3bBaeT O BHPABHMBAHUM IIpeoOpasoBaH-
HOT'O apT'yMEeHTa IO JIEBOMYy Kpakl ero MOJA.

- Crpoka umdpp, =3amjanlasg MMUHMMAJbHYK WMPMHY [IOJA. IIlpeobpaso-
BaHHOEe UmMCJIO OymeT HalledaTaHO B INOJIe IO KpalHeM Mepe 3TOU
WMPKWHEL, a €eCJiM HeoOXommmo, TO M B DOoJiee WMPOKOM. Ecnm npe-
OOpa30BaHHEIN AapPTyMEHT MMeeT MEeHbIle CMMBOJIOB, YeM ykKasaHHas
WVMpUHA MOJifg, TO OH OyAeT nonoJiHeH ciesa (wuim chnpaea, eciu
OBIJIO YyKA3aHO BEIPABHUBAHME 10 JIEBOMY KPAaK) 3alMOJIHSOMIUMA CUM-
BOJIaMM IO BTOM WMPMHEL. 3aloJIHAOIMM CHMMBOJIOM OOBUHO SBJISET-
cda npobes, a ecaM WMpMHAa [O0JII yKas3bBaeTCHd C JINIMPYOIVM Hy-
JIeM, TO 3TUM CUMBOJIOM OyneT HyJib (JUMIVpyoImui HyJib B IJaHHOM
Ccllyyae He O3HauaeT BOCBMEPWUYHOM WUPUHBL MOJIA) .

- Touka, KOTOpas OTOejyideT WMPMHY [OJIA OT CJIeOy e CTPOKU
uuodp.

- Crpoka umbp (TouHOCTB), KOTOpPad yKa3HBAST MAKCUMAJIbHOE
YMCJIO CMMBOJIOB CTPOKM, KOTOPEIE IOJDKHBE OBITH HAaledaTaHH, MWJIM
YMCJIO [IedaTaeMblXx clipaBa OT IeCATMUHOM TOUKM LMdp IOJd nepe-
Mennux Tuna FLOAT unr DOUBLE

- MommbukaTop nymuel L, koTopmii ykaswBaeT, UTO COOTBETCTBYIO-
mmt sisemedT paHHex uMmeeT Tun LONG a ze | NT.

Huxe nDpmBOOATCS CUMBOJIEL IpeofpaszoBaHUS M MX CMBICJI:

D - aprymenT npeobpasyeTcsa K OEeCATUYHOMY BUIY.

O - ApryMeHT mpeobpasyeTcsa B OE33HAKOBYI BOCBMEPUUHYD QOpPMY
(6e3 muoupyomero HyJs) .

X - ApryMmenT npeofpasyeTcs B 0O€33HAKOBYI NECTHANIATEPUUHY
dopmy (6e3 smmmupyrommx 0X) .

U - AprymMeHnT mpeobpasyeTcsa B 6E33HAKOBYKH OECATUUHYIO QOPMY.
C - ApryMeHT pacCMaTpMBaEeTCHa KaK OTIAEJIbHEIN CUMBOJI.

S - ApryMeHT gBJSETCH CTPOKOM. CUMBOJIH CTPOKM MNEUATAnTCH IO
Tex IIOp, [IOKa He OyHeT OOCTUTHYT HYJIEBOM CHMMBOJ UM He Oy-
OeT HalledaTaHO KOJMYECTBO CHMMBOJIOB, yKasaHHOe B clIeuudpuka-



LUV TOYHOCTH.

E - AprymenT, paccMaTpuBaemuii kak nepemenHasa tuna FLOAT wmm
DOUBLE, mnpeo6bpasyeTcsa B meCcATUUHYID QOPMYy B BUIE

[-] M NNNNNNE[ +- ] XX, rme nouHa crpoxu mu3 N onpenensercsa
YKA3aHHOM TOUHOCTBLK. TOYHOCTL MO yMOJIUAHMI paBHa 6.

F - AprymenT, paccmarpuBaemuii kak nepemeHHas tuna FLOAT nmum
DOUBLE, mnpeobpasyeTcsa B mecATUUHYD QOPMYy B BUIE

[-] MW NNNNN, rzne mmuHa crpoxu m3 N onpemessercs ykas3aHHOM
TOUHOCTBI. TOUHOCTL MO YyMOJIUAHMI paBHa 6. oTMeTwM, UTO 3Ta
TOUHOCTB HE ONpeIeJideT KOJUUECTBO NedarTaeMux B dopmare F
3Hadvammx Ludp.

G - Ucnonbsyerca mimu doopmar YE mnm %, xaxkol kopoue;, He3Ha-
Jauyre HYJIM He IIedYaTanTCAd.

Ecnu mnyumin 3a % cuMBOJI He ABJISETCH CUMBOJIOM NpPeofpas3oBaHMd,
TO rneyaTaeTcsd CaM 3TOT CMMBOJ; CJIE€NOBATEJIbHO, CUMBOJ %0 MOXHO
Haneuvarars, ykasae %0

BonpmmMHCTBO M3 QOPMAaTHEIX NPpeobpa30BaHMUM OUEBUMIOHO U OBLJIO
IIPOMIIJINCTPVMPOBAHO B IIPpeOblOyliMX IJlaBaxX. E,HMHCTBeHHbIM VICKRJIOUEe-
HVeM 4dBJIideTCd TO, KaK TOUHOCTb BBaMMO,He]ZCTByeT CO CTPpOKaMM.
Crnenympmasa Tabinila OEMOHCTPUPYET BIMAHME 3aNOaHMA PA3JIMUHBIX
cneundpuxaumii Ha neuvars «HELLO, WORLD» (12 cumsosioB). Mu mno-
MECTWMIIV OBOETOUMA BOKPYI' KaAXOOI'O IIOJIA IOJIA TOTIO, YTOOHl BEI
MOIJUIM BMIOETHB €I'O IIPOTHAXEHHOCTbD.

1 %0S: : HELLO, WORLD:

1 9%0-S: :HELLO, WORLD:

1 20S: : HELLO, WORLD:
1 % 20S: : HELLO, WORLD

1 %20. 10S: : HELLO, WOR:
1 % 20. 10S: : HELLO, WOR :
1% 10S: : HELLO, WOR:

Ipenocrepexenue. PRI NTF ucnombzyer CBOM MEepBH apTyMEeHT

IJi9 ONpemesyIeHVd 4YMcCia NOCHIeNy IMX apTyMEeHTOB M MX TUMIOB. EC-
JM KOJIMYECTBO apTyMEHTOB OKAaXEeTCd HEeNOCTATOUHHM WMJIM OHM Oy-
OyT UMMETbH HECOOTBETCTBEHHHE TUIE, TO BOSHUKHET NYyTAHMUIA M BH
NOJyunTe OECCMBICJIEHHEE PEe3yJbTaTH.

Ynpaxuenue 7-1

Hanummre nporpamMMy, KoTopas OyIeT nedaTaTb pasyMHEM OO0-
pPa3oM NPOMBBOJIBHEIM BBOA. Kak MMHMMYyM OHa OOJDKHA IedaTaTh
HerpadMUueckMe CMUMMBOJIEL B BOCBMEPUUHOM MJIM LECTHAOUATEPUYIHOM
Bune (B COOTBETCTBUM C NPUHATHMM y BacC OBBUAAMM) U CKJIIAIL-
BaThb IJIMHHBIE CTPOKM.

7.4. dopmaTHI BBOX - OyHkumsa SCANF

Ocymectenawomas eeon dyuxumsa SCANF aemisercsa anamorom

PRI NTF u nossosiseT nmpoBOOMTL B OOPATHOM HANPABJIEHUM MHOTME U3 TEX XE& CAaMbIX
npeobpazosanui. dyuxumsa SCANF(CONTROL, ARGL, ARGR2, ...)
uyTaeT CUMBOJIHL M3 CTAHIAPTHOTO BBOIA, MHTEPIPETUPYET MX B
cooTBeTCTBUM C QopMmaToM, ykazsaunHoMm B apryMeHTe CONTROL, un
NOMENaeT Pe3yJIbTATH B OCTAJIbHEIE apTyMEHTH. YNPaBJIAKIMWA apry-
MEHT ONMCHBAETCH HWXE, IPYyTMe apTyMEHTH, KAaXIH M3 KOTOPHIX
IOJIXeH OHThH yKaszaTeJieM, ONpPenelianT, Kyla CJeIyeT NOMECTUTH
COOTBETCTBYIMM 00pa30M Npeobpas0BaHHBIM BBOI.

Ynpasiagapmas CTpOka OOBYHO COOEPXMUT cHeumbpmxaumm npeodpa-
30BaHMSA, KOTOPHE MCIOJb3YIOTCS IJiS HENOCPEICTBEHHOM MHTEpIpe-
TAUMKY BXOIHHX MOCJIENOBATEJBHOCTEN. YIPAaBJAKIAS CTPOKA MOXET
coInepXxaTh.

- npobesitl, TabyJAUMU MM CUMBOJIEL HOBOM CTPOKM ( KCUMBOJIEI IyC-



TEIX [IPOMEXYTKOB»), KOTOPHE MIHOPUPYKTCH.

- O6rrunbie cuMmBoJiel (He %), KOTOpHE MNPENNOJaTalnTCHd COBIAIA0IMN-
MM CO cJliengypomrMy OTJIMYHBIMM OT CHMMBOJIOB IIYCTEIX IIPOMEXYTKOB
CVMBOJIaMM BXOIOHOI'O IIOTOKaA.

- Cneuudpmrauuu npeoBpas3oBaHMa, COCTOANME M3 CuUMBOJa % Heo-
0A3aTeIbHOTO CUMBOJIA MOJAaBJIEHMA NPMCBaAMBaHMA *, Heobasa-
TEJIbHOT'O 4YMCJla, 3alallel'0 MaKCHMMAaJIbHYK HNVMPUMHY II0JI4 M CVM-
BOJIa NpeobpasoBaHUA.

Cneunmpmkaumsa npeobpasopaHUa yHIpaBIsgeT npeobpasoBaHUEM
crenymomero I0JiSd BBOIA. HOPMAaJIbHO pe3yJibTaT IIOoMelaeTcsa B Ie-
PEMEHHY, KOTOpas yKasbBaeTCsa COOTBETCTBYHIMM apl'yMEeHTOM.
Ecayr, OIOHAKO , C IIOMOUILI CUMMBOJIA * yKas3aHO MNOIAaBJIEHME MIPUC-
BaviBaHMA, TO BTO IIOJIE BBOHa IIPOCTO IIPOIIyCKaeTCHd VM HUMKAaKOI'O
OpMCBaMBaHUSA He NPOM3BOOUTCH. Ilojle BBOIA oNpelesigieTCcsa Kak
CTpOKa CHMMBOJIOB, KOTOPBE OTJIMYHBEL OT CMMBOJIOB IIPOCTEIX IIpOMEe-
XYTKOB; OHO INpoIoJixaeTcsa JuMOO OO Cclelyllero CHMMBOJIA IyCTOI'O
NIpoMexyTKa, JuboO IoKa He OyImeT McuUepllaHa WMPpMHA I[I0Jid, €CIU
OHa ykasaHa. OTcoza cjenyeT, YTO IIPM INOMCKEe HYXHOI'O €M BBO-
na, oyuxumsa SCANF 6ymeT mepecekaTb I'PAHUIE CTPOK, IOCKOJbKY
CUMMBOJI HOBOM CTPOKM BXOIOMT B UMCJIO IIYCTBIX IIPOMEXYTKOB.
CuMBOJI npeofpa30BaHMsa ONpelelideT MHTEepNpeTalumnio II0JIS BBO-

oa, COoIJlaCHO TpeOOBaHMSAM OCHOBAHHOM Ha BEIBOBE IO 3HAYEHUI
CEMaAHTUKUM HA3BIKA «KC» COOTBeTCTByDMMﬁ ApTYyMEHT IOOJIXEH OBIT b
ykaszarejyeM. JonyckKaonTcsa cjlemyolire CHMMBOJIE NIpeobpas30oBaHMA!

D - Ha BBOmE OXMOaeTCa OEeCATMUHOE LeJioe, COOTBETCTBYWIUNA ap-
TYMEHT IOJIDXKeH OBITh yKasaTeJieM Ha LeJioe.

O - Ha BBOmE OxumaeTca BOCbMepuuHoe Lejsioe (C IMOMpyomyM Hy-
neM unu 6e3 Hero);, COOTBETCTBYKIMM apTyMEHT IIOJIKEH OHTH
yKaszaTeJleM Ha LeJioe.

X - Ha BBOmE OXMAaeTCHd WeCTHaALaTepudHoe uejoe (C JIMAMpyomm-
vt OX mnmu 6e3 HUX), COOTBETCTBYOUMA APTYMEHT JOJIXEH OBTH
yKaszaTeJleM Ha LeJioe.

H - Ha BBome oxmumaercs uenoe tuna SHORT;, coorBeTcByOUMIA ap-
DYMEHT HOOJIDKeH OHTh ykasaTeseMm Ha uejioe tuna SHORT.

C - OxmmaeTcs OTHEJIBHBIN CUMBOJI, COOTBETCTBYOIMM apTyMEeHT
OOJIXKeH OBITh yKal3aTeJieM Ha CHMMBOJIE, CJeIy UMM BBOIMMEI
CMMBOJI [IOMellaeTCsa B yKa3aHHOe MecCcTO. OOBUHBIM NPONYyCK CMM-
BOJIOB IIYyCTEIX INIPOMEXYyTKOB B BTOM CJllydae [OHaBJIgeTCHd; IJisd
4dTeHMA cJlengypumero CMMBOIIA, KOTOpHﬁ He 4aBJideTcd CUVMBOJIOM
OyCTOT'O NPOMEXYyTKa, I[OJIb3yMTecCh cleluudmurkalumelr npeodpaso-
BaHusa %S.

S - OxumaeTcsa CUMBOJIbHAS CTPOKA; COOTBETCTBYWIUNA apTyMEeHT
OOJIXeH OBITh yKasaTeJieM CMMBOJIOB, KOTOPBIM yKas3bEBaeT Ha
MaCCMB CUVMBOJIOB, KOTOpHﬁ OJOCTAaTOYHO BEJIMK IOJIA IIPVMHATUA
CTPOKU M HODABJIAEeMOTO B KoHUe cuMioJja \O0.

F - OxupmaeTca umcio C maeaplel TOUYKOM, COOTBETCTBYIUNA ap-
TyMEHT OOJDKeH OBTh ykasaTejieM Ha nepemeHHywn Tuna FLOAT.
E - cuMmBoJs npeobpasoBaHua E aengerca cunonmmom mna F. dopmar

BBoma nepemenuon tuna FLOAT Bxiouaer HeoOA3aTeJNIbHHM 3HAK,
CTPOKY LUMOP, BO3MOXHO COHEPXAIyKn OEeCATHMUHYK TOUKY M HEO-
fasaTesibHOE MOJIe BKCIOHEHTH, cocTodumee u3 OykeBu E, 3a ko-
TOPOM CJiefyeT Liejioe, BO3MOXHO MMEKIEe 3HAK.

lepen cuMeBosiamy npeobpaszsosauusa D, O u X moxer croars L,
KOTOpas O3HadaeT , UTO B CIMCKE apryMEHTOB NOJIKEH HaXOIMThLCH
ykaszsaTesib Ha nepemeHHyw Tuna LONG a xe tumna | NT. Ananoruu-
Ho, OykBa L MoxeT cTosaTh nmepen cumBoJiaMu npeobpasosanusa E
unu F, roBOopsa O TOM, UTO B CIOMCKE AapryMEHTOB NOJIKEH HaXo-
IUTbCA ykKasaTesb Ha nepemeHHyn tuna DOUBLE, a ne Tuna FLOAT.
HanpumMmep, obOpalleHue

I NT |;

FLOAT X;

CHAR NAME[ 50] ;



SCANF( «&D % %S», &I, &X, NAME)
CO CTPOKOM Ha BBOIE
25 54.32E-1 THOVPSON
npuBOIUT k npucBamBaHuo | 3Hauenus 25, X - szuauenuma 5.432 u
NAME - crpoxku «THOMPSON», nHammexammum o0paz3oOM 3aKOHUEHHOM
cuvmosiom \ 0. 3Ty Tpu mosia BBOIA MOXHO PA3ASIUTH CTOJIbKUMUA
npoBesiamy, TabyJIAaUMAMU UM CUMBOJIAMM HOBEIX CTPOK, CKOJIBKO BH [OXejlaeTe.
Obpamenue | NT |;
FLOAT X;
CHAR NAME[ 50] ;
SCANF( «9%2D % 9% D 9%2S», &, &X, NAME)
C BBOIOM
56789 0123 45A72
npuceouT | 3Hauenme 56, X - 789.0, nponyctur 0123 u nomecTur
B NAME crpoxky «45». npu craemywomeMm obpalleHuu K JIOOOM Npoleny-
pe BBOIA PAaCCMOTPEeHMEe HauHeTca C OykBel A. B 2TUxX OBYX NpuUMe-
pax NAME aBnsercsa ykaszaTesieM ¥, CJENOBATEJBHO, I[I€PEel HYM He
HYXHO NoMemaTh 3SHak &.
B kxauecTBe OPYyTroro MIpVMepa MepenuileM TeNepb SJIEMEeHTAaPHBIM
KaJbKYyJIATOP U3 TJiaBu 4, uUCHosb3ys mojia npeofpa30BaHMa BBOIA
dyuxumo SCANF:
#1 NCLUDE <STDI O. B>
MAI N() /* RUDI MENTARY DESK CALCULATOR */

\ (
DOUBLE SUM V;
SUM =0;
VWHI LE ( SCANF( «%._F», &V) !=EOF)
PRI NTF(«\ T% 2F\ N», SUM += V);

\)

BunonHeHue ¢yHxumum SCANF sakanumpeaeTca jgmubo Torma, KoIJga OHa
MCUepIhBaeT CBOK YHIPAaBJSOIYID CTPOKY, JMOO0 KOT'Ia HEKOTOPHIM
3JIEMEHT BBOIAa He COBIalaeT C ylpaBjgawouel crneumpmxaumen. B
KaueCTBE CBOETO 3HaUeHMS OHa BO3BpPAllaeT UMCJIO MNPABMUIILHO COB-
najmawnimMx ¥ IPUCBOEHHHX SJIEMEHTOB BBOIA. OTO UMCJIO MOXeT OBITH

MCIHOJIb30BAHO IJIS ONpeNesiIeHMS KOJMUECTBA HAMUIEeHHBIX 3JIEMEHTOB
BBOIA. NPM BHIXOIE Ha KoOHel daiisa Boszspamaercs EOF, nomuepk-
HeM, 4YTO BTO 3HadueHue oTyjmMuHOo oT 0, dYTo clenyoumil BBOIMMEI
CUMBOJI HEe YIOOBJIETBOPSAET NEePBOM CHeuudMrKaumm B yNpaBJIgoLEN
crpoke. Ilpu crnenywomeMm obpamenun k SCANF nmouck BO30OHOBIAETCA
HENOCPEeNCTBEHHO 34 MOCJEeIHUM BBEIEHHEM CUMBOJIOM.
SaKJNUUTENIbHOE IpenocTrepexeHue. aprymeHTs dyHruum SCANF
OOJIKHBL OBITH yKa3aTejlaMmMu. HeCOMHeHHO Hambojiee pacnpOoCTpaHeH-
Hasa ouwmbKa COCTOMT B HAIMCaAHUU

SCANF( «%D», N);

BMECTO

SCANF( «%D», &N);

7.5. dopmaTHOe mpeobpasoBaHME B NaMATH

Oor dyuxumm SCANF 1 PRI NTF npoucxomar oyuxumm SSCANF u

SPRI NTF, xoTopre OCyWEeCTBISOT aHaJOTWUUHBE NPeobpa30BaHMsa, HO
ONEpPUPYIT CO CTPOKOM, a He C danjgom. OOpaumeHus K 3TUM QYyHK-
UMAaM MVMMET BUI.

SPRI NTF( STRI NG, CONTROL, ARGl, ARGR2, ...)

SSCANF( STRI NG, CONTROL, ARGL, ARG2, ...)



Kak u panbme , obyHxuma SPRI NTF npeobpazyer cBom aprymeHTH
ARGl, ARGKR2 u T.1m. B coorBeTcTBMM C GOPMATOM, yKASAHHLHM B
CONTROL, no nomemaer pesynbrarel B SITRI NG a He B craHmapTHHI
BuBon. KOneuno, crpoka STRI NG momxHa OHTE DOCTATOUYHO BEJIMKA,
uTOOH NPUHATE pesyibTar. HanpuMmep, ecau NAME - 370 CUMBOJIb- HEIM
uenioe, 1o SPRI NTF( NAME, «TEMPYD», N);

cosmaer B NAME crpoxy Buma TEMPNNN, rme NNN - szunauenwme N
dyuxumusa SSCANF BumosiHsgeT ofpaTHee Npeofpa30BaHMsa - OHa
npocMmarpusaeT crpoky SIRI NG B coorBercTBUM C dopMaTOM B ap-
rymenTe CONTROL u momemaeT pesysibTupyolMe B3HAUEHMS B apry-
MenTn ARGL, ARG2 u 7. 1. 5T apTyMEeHTH OOJIKHE OBTL yKa3aTeJisa- MU.
obpamenma SSCANF( NAMVE, «TEMPYD», &N)

nepevenrnas N nmosyuyaeT 3HaueHue CTPOKM LUP, CISOYOIMX 3a

TEMP & NAME.

YnpaxHenue 7- 2

MaccusB, a N -

B pesysbTare

HepeHMU.IMTe HACTOJIbHBIM KaJIbKYJIATOP M3 I'JIaBEI 4, VCIIOJIb3Yy A
g BBoma u npeobpasosanma umces SCANF wu/ mim SSCANF

/.6. Jocryn k odarnnam

Bce mo cux Nnop HalMCAaHHBEIE NPOTIPAMMEl UMTAaJIM M3 CTaHIOaApPT-

HOT'O BBOJA M IIMCAJM B CTAaHOAPTHHIM BHBOI, OTHOCUTEJIEHO KOTO-
PBIX MBI Ipennojiarajy, 4YTOo OHM MarmueckuM obpas3oM IpermocTasiie-
HBl IPOTPaMMe MECTHOM ONEPaLMOHHOM CUCTEMOMN.

CremyomyM MAaTOM B BONPOCe BBOZA- BEIBOIA SABJISETCS HaNMca-

HMe npoTrpaMMel, pabdoTapomen C QanjoM, KOTOPBIM He CBA3aH 3apa-
Hee C NpoTrpaMMmOM. OIHOM M3 NporpaMmM, KOTOopasd ABHO IEMOHCTPMU-
pyeT norpeBHOCTb B Takux onepaumuax, asjaserca CAT, koropas
obpenuHseT Hab®oOp M3 HECKOJbKMX MMEeHOBAaHHHIX (aijioB B CcTaHIap-
THet BEBOL. IporpamMa CAT mcnosmbsyercsa nia BeBOma (GaijioB Ha
TEepMMHAJI M B KadeCTBe YHMBEPCAaJIbHOT'O cOoplMKa BBOIA IJId
NporpaMM, KOTOPEE He MMET BO3MOXHOCTM oOpamaTbcsa K danmam
no mMeHu. HanpmMmep, KoMaHIa

CAT X.C. Y.C

neuvaraer comepxumoe damnsoe X. C u Y.C B cTaHOaApTHHIM BHBOI.
Bompoc cocTomMT B TOM, KakK OPI'aHM30BaTh UTEHME M3 MMEeHO-

BaHHEIX (QanJoB, T.e., Kak CBA3aTb BHEUHME MMEHa, KOTOPbBMMU
MEICJIMT IIOJIb30BaTeJlb, C QakTMUEeCKM UMTARUMYMM IaHHEE OllepaTo-
paMu.

3Ty nmpaBuila OPOCTH. lIpexne ueM MOXHO CUMTHBATB U3 HEKO-
TOpOoTO Qanjia MIM BalMCEBATL B HETO, STOT (Qany OOJIXeH OBITb
orkpuT ¢ noMmombln dyHxkumu FOPEN nsz craumaprTHOl GMOIMOTEKMN.
dyuxumsa FOPEN Geper Buembee mmvsa (nomobuoe X. C mnm Y. C), npo-
BOIMUT HEKOTOPHE OOCHyXMBalILME IEVNCTBUSA U IE€PEeTOBOPEl C Olepa-
LUMOHHOM cucTeMol (meTasM KOTOPHX HE MOJIKHBI HAC KacaTbCHa) U
BOBBpAallaeT BHYTPEHHEE UMM, KOTOPOE IOJIXHO MCIIOJIE30BATHCS IIPU
MOCJIEOYIMX UTEHUSX M3 Qalja MM 3alucsax B HETO.

3TO BHYTPEHHee MMfA, HasbBBaeMoe «ykKaszaTejeM Qawnyia», odax-
TUUYECKM SABJISETCS yKa3aTeJIeM CTPYKTYPH, KOTopas CONEPXWUT WMH-
bopMaLuuio O Qanie, TaKyl KakK MeCTO pasMeueHusa Oybepa, Tekymasa
No3mMLUMA CHMMBOJa B Oydepe, NPOMCXOIUT JM UTeHMe M3 Qanna muin
3alMCb B HEI'O M TOMy NOOOOHOe. Ilonb30BaTesiM He OO0S3aHB 3HATH
5TV OeTaju, IOTOMYy UTO CPelM OIpelesIeHUM IJIS CTAHOAPTHOTO
BBOIA- BEIBOIA, noJjydaeMmex u3 odarna STDI O H, comepxurcs omnpe-
neJsieHre cTpykTypel ¢ uMmeHeMm FI LE. Emuncreennoe HeobxommMmoe
04 ykazarensa Qanya ONMCaHUe IEeMOHCTPMPYETCHS NPMMEpPOM:

FI LE *FOPEN(), *FP;

Smeck roeopurcd, uro FP aBmsercsa yxaszsarenem uHa FILE un



FOPEN Bozepamaer ykaszsaresns Ha FlI LE. Ooparture BHMMahnme, uro
FI LE asnsercs ummenem tuna, nomobuem | NT, a He gpseiky CcTpyk-
TypH, 3TO peasmsoBano kak [YPEDEF. (THompo6rocTu Toro, xak
Bce nsTO0 paboraer Ha cucrTeme UNl X, npuBegmenn B riase 8).
daxTrueckoe obpameHre k o¢oyHxkumy FOPEN B nporpamme umeer
BUII

FP=FOPEN( NAVE, MODE) ;

NepsoM aprymeHToM oyHkuuu FOPEN aensercsa «mMma» datina, KoTO-
poe BamaeTca B BUIE CMMBOJIBHOM CTPOKM. Bropoi apryment MODE
(«pexrM») Takxe ABJIAETCH CHMMBOJIBHOM CTPOKOM, KOTOPAas yKas3b-
BaeT, Kak B3TOoT ¢any OyIoeT MCIOJNb30BaTbCH. HONYyCTMMBEIMM PEXU-
Mamy asjsworcsa: ureHre («R»), sanmce («Wh) u mobasienue
(«A»).

Ecau BH OoTKpoeTe Gallj, KOTOPHM elle He CylWeTByeT, IJdg 3a-
nucy miy nobasBJjieHVd, TO Takou darnn 6ymer cosnmad (ecnu 3TO
BO3MOXHO) . OTKpHTME CYyNECTByOIETO Galja Ha 3anuch NPUBOAUT K
OTBPAaCHBAHUID €TI0 CTAPOTr0 COOEPXMMOTO. IIOMBITKA UTEHMS HECy-
mecTByKmero Gania gapjseTcs oumbkon. OmmbKM MOT'YT OHTH ODyC-
JIOBJIEHH U IpyTuMu NpuumHamy ( HAnpuMep, [OMNBTKOM YTEeHMS W3
barna, He MMes Ha TO paspeumeHwud). IIpy HaAJIUUYUM KaKOM- JIubo
ommbku QYyHKLUUA BO3BpallaeT HyJieBoe 3HaueHme ykasaresns NULL
(xoTopoe mna ymobcrTea Takxe omnpemensdercsa B datgie STDI O H).
IpyToy HeOOXOOMMOM BEIbI SBJISE€TCH CHOCOO UTeHMI MIIM 3a-
omucy, ecam Gamya yXe OTKPHT. 3I0ecChb MMeeTCsa HEeCKOJIbKO BO3MOX-
wocreit, us xoropux GETC u PUTC aensawrca npocreimumMu. OyHKLMA
CGETC BozBpamaeT clenyolMii CMMBOJ M3 Qaiia, el HeobXOoOouMm yKa-

3arenb Galyia, UTOOH 3HATH, M3 KAKOTO daljia umrarhs. TakuMm o6- pasom, C=GETC( FP)

nomemaeT B «C» cremymoummii CMMBOJ U3 Odalia, yKa3aHHOTO MNOCPem-
creoM FP, u EOF, ecnmu mocTurHyT KOHel OQaliia.

dyuxkuma PUTC, aenawomasca obpameHueMm k dyHxuum GETC,
PUTC( C, FP)

nomemaeT cumBoj «C» B datn FP u Bozsspamaer «C». IomoBHO dyH-
xuram GETCHAR u PUTCHAR, GETC u PUTC moryT 6BITH Makpocamu, a
He OYHKLMSIMU.

[Ipy 3anycKe NpPOorpaMMuE aBTOMATHMUYECKM OTKPHEBAKNTCHA TpU (ai-

Jla, KOTOpHE CHaOXeHH ONpeneJIeHHEIMM yKaz3aTeJaMy QanjioB. DTUMMU
banyamMm ABIAKTCA CTAHIOAPTHBIM BBOH, CTAaHOAPTHEIM BHBOL M CTAaH-
OAPTHHM BHEBOI OLMOOK; COOTBETCTRBYyKWUME ykazaTenu (aMjioB Ha3H-
Baorca STDIN, STDOUT n STDERR. O6ruHO BCe »THM ykKasaTeJgM CBA-
3aue ¢ TepMmuHanoM, Ho STDIN u STDOUT MoryT OwTh nepeHanpas-
seusl Ha Qarum mim B norok (Pl PE), xax onmuceBasocs B paszmese
7.2.

dyuxumu GETCHAR 1 PUTCHAR moryT GrITE OmpemesieHH B TEpMU-
nasmax GETC, PUTC, STDI N u STDOUT crnenyomyM oBpa3oM:

#DEFI NE GETCHAR() GETC(STDI N) #DEFI NE PUTCHAR® PUTC(C,
STDOUT)

[Ipu pabore c ¢ammamm Oiasg GopMaTHOTO BBOIA M BEIBOHA MOXHO MC-
none3oeare oyHkumy FSCANF 1 FPRI NTF. Ouu mpmeHTuuHB QyHKLMAM
SCANF n PRI NTF, 3za uckioueHmeM TOTO, UTO MNEPBEIM apTyMEHTOM
ABJISeTCH ykKaszaTeJyb danyia, omnpenedouuy ToT Ganj, KOTOPHM Oy-
OeT UMTAaTbCHd MM Kyla OyIeT BeCTMCh 3aNlMcCh; yIpaBJgolas
CTpoka OymeT BTOPHM apryMEeHTOM.

[IOKOHUMB C NpeOBapMUTEJIbHEIMM 3aMedaHMAMM, MbBl Telepb B
cocTosaHMM Hanucarbh nporpammy CAT misa xKoHkaTeHauMy GaliiosB.
Vicnonb3yeMas 3IeCh OCHOBHAaS CxXeMa OKa3bBBaeTCcsa yIoOHOM BO
MHOTMX IpoTpaMMax. ecCJiM MMEKTCS apl'yMeHTHE B KOMaHIHOM CTpPO-
Ke, TO OHM oOpabaTeBanTCHd IOCJemnoBaTeJIbHO. Eciam Takme apry-
MEHTH OTCYTCTBYKT, TO oOpabaTelBaeTCsd CTAHIOAPTHHEIM BBOL. ITO
[IO3BOJISET MCIIOJIB30BATE NpOTpaMMy KaK CaMOCTOATEJIbHO, TakK U
Kak yacTb OOJIblIeV 3amaudl.

#| NCLUDE <STDI O. H>



MAI N(ARGC, ARGV) /*CAT: CONCATENATE FI LES*/
| NT ARGC;
CHAR *ARGV[ ] ;
\(
FI LE *FP, *FOPEN();
| F(ARGC==1) /*NO ARGS; COPY STANDARD | NPUT*/
FI LECOPY( STDI N) ;
ELSE
WHI LE (- - ARGC > 0)
| F (( FP=FOPEN( * ++ARGV, »R») ) ==NULL) \(
PRI NTF( «CAT: CAN' T OPEN % N, * ARGV) ;
BREAK;
\) ELSE \(
FI LECOPY( FP) ;
FCLOSE( FP) ;

V)
\)

FI LECOPY(FP) /*COPY FILE FP TO STANDARD OQUTPUT*/
FI LE *FP;
\ (
I NT C
WHI LE ((C=CGETC(FP)) !=EOF)
PUTC(C, STDQUT);
\)

Yrkazatenu odamnos STDIN u STDOUT sapaHee ompenesieHn B OUOIMO-
Teke BBOIA- BEIBOJA KAK CTAHOAPTHHIY BBOI U CTAHIAPTHEI BHBOI,
OHM MOTYT OBITH MCIOJb30BAHH B JIIOOOM MeCTe, I'I€e MOXHO MCIOJIb-
30BaTh 06BexkT Tuna Fl LE*. oum omHako gBIS0TCA KOHCTAHTaMM, a
HEe [EepPEeMEeHHBMM, TakK UTO He MNETalTech MM 4TOo- 6o NprcBau-
BaTh.

dyuxuma FCLOSE aenserca obpatHoi nmo oruomeHuo xk FOPEN

OHa pa3peBaeT CBA3b MexIy ykaszaTejieM (Qanjia M BHEUWHMM MMEHEM,
ycraHoeyeHuyn ¢ynkumen FOPEN, u BocBoBoxmaeT ykasarTesns daliia
oJj1g gpyroro damnia. OOJBIWMHCTBO OIEPAalMOHHEIX CUCTEM MMEKT He-
KOTOPBEE OTPAHMUEHMS Ha UMCJIO OOHOBPEMEHHO OTKPHITHX OGaliios,
KOTOPBEIMM MOXET PaclopAXaTbCsa IporpamMMa. I[I0o3TOMy, TO KaK MH
nocrynuiamn B CAT, oceoBoIme He HyXHBHE HaM OoJjiee OBBEeKTH, HB-
JgeTcd XopolleM umeen. lMMeeTcda ¥ Apyras OpUUMHAa OJIS OpMMeHe-
uua ¢oyuxumm FCLOSE x Brixomumomy ¢ariy - OHa BH3LHBAET BHIOAUY
unbopmanmy us 6ybdbepa, B xoropom PUTC cobupaer suson. (Ilpu
HOpPMAJIbHOM 3aBepluieury paborw nporpamMel dyukiumsa FCLOSE Brizb-
BaeTCs aBTOMATUUECKM IJId KAXIOTO OTKPHTOTO dana).

/.7. OB6paborka oumbok - STDERR m EXIT

Obpaborka ommbok B CAT HemmeanbHa. HeynmoOCTBO 3akjouaeT-

Cd B TOM, UYTO €CJM OAOMH M3 (QanjioB IO HEKOTOPOM INPpMUMHE OKa-
3BIBAETCHA HEeNOCTYIIHEIM, IOMATHOCTMUECKOEe CcOooOfueHMre 00 3TOM IIe-
YaTaeTCa B KOHLE OOBEeIMHEHHOT'O BHBONA. JITO IIPUMEMIIEMO, €CJIU
BHBOJI [NOCTyIlaeT Ha TEPMMHAJ, HO HE TOIMTCSH, €CJM BEBOJI IIOC-
TynaeT B HekoTOpw dams miu uepes noroudsi (Pl PELI NE) mexa-
HM3M B IPYyTIyl NPOTpaMmy.

UToOBl Jiyulle obOpabaTeBaTh TAaKyKw CUTyalMo, K IpoTpaMMe

TOUYHO TakyM xe obpaszsom, kak STDIN u STDOUT, npucoemunsercs
BTOPOM BHXOIHOM ¢Gams, HazwmBaemuin STDERR Ecau sTo BOOOmE
BO3MOXHO, BHBOIH, 3anmcaHHenl B Qanne STDERR, noasmnsercsa Ha
TepMMHAJIe [OJIb30BAaTEeJsd, Haxe €CJM CTAHIAPTHHEM BHBOI Halpasb-
JgeTcda B Ipyroe MeCTO.



IaBanTe nepemnesiaem nporpammy CAT TakuM o6pasoM, UYTOOH
coobmeHusa 06 ommOkKkax NMUCAJIMCh B CTaHIapTHBEM Qanna ommOOK.
«| NCLUDE <STDI O. H>
MAI N( ARGC, ARGV) [/ *CAT: CONCATENATE FI LES*/
I NT ARGC,
CHAR *ARGV[ ] ;

\(
FI LE *FP, *FOPEN();
| FCARGC==1) /*NO ARGS; COPY STANDARD | NPUT*/
FI LECOPY(STDI N) ;
ELSE
VWH LE (--ARGC > 0)
| F( ( FP=FOPEN( * ++ARGV, »R#) ) ==NULL) \ ( PRI NTF( STDERR, «CAT: CAN T OPEN, %S\ N»,
ARGV) ;
EXI T(1);
\) ELSE \(
FI LECOPY( FP) ;

\)

EXI T(0);

\)

[lporpamMMa coobumaeT o6 ommbKax OByMs crnocobamu. [OuarHoCTHUYeC-
koe coobumenue, pupaeaemoe oyuxuuern FPRI NTF, nocrynaer B
STDERR u, TaxmMm obpasoMm, OKa3BBAETCHA HAa TEepMUHAJIE IOJIb30Ba-
Tesig, a He mcuesaer B noroke (Pl PELINE) wnu B BmxomuoMm daii-
Je.

IporpaMmMa Takxe ucnoabsyer dyHxumio EXI T uzs cranmaprHOM!
OubamoTeky, oOpalleHrMe K KOTOPOM BEIZHIBAET 3aBeplleHMe BHIIOJIHE-
Hua nporpamue. AprymedT oyHrumy EXI T mocrymnen mwoboi nporpam-
Me, obpamawpumericsa K ODaHHOM QyHKUMM, TakK 4YTO YCIeWHOEe MM Hey-
IauHOE B3aBeplleHMe IaHHOM MNPOTPAaMMEl MOXET OBTH NPOBEPEHO IpY-
TOY HNpOTpPaMMOM, MCHOJIB3YyKUEN 5Ty B KadecTBe nonsanadmu. Ilo
cornameHupn BeiuurHa 0 B kxaueTcBe BO3BpAllaeMOT'O 3HAUEHUS CBU-
IeTeJIbCTBYEeT O TOM, UYTO BCE B MOPAOKe, a Pas3JIMUHBIE HEeHYJIEBHE
3HAUEHUS ABJIAOTCSH NPM3HAKAMY HOPMAJbHBEX CUTYAaIMA.

dyukuma EXI T Busmeaer dynxumio FCLOSE mnsa xaxmoro oTKpH-

TOTO BEIXOOHOTO OQailya, C TeM UTOOH BEBECTU BCK IIOMEUNEHHYID B
Oybeps BHXONHY MHOOPMALMLD, a 3aTeM Bu3beaeT QyHkumo _EXIT.
dyuxura _EXI T npuBomuT x HeMenjieHHOMY BaBEpUIEHUI Oe3 OUMCTKU
Kakux- Inbo OydepoB; KOHEUHO, IIPM XeJIaHUM K DTOV QYHKUUM MOX-
HO OBPaTUTLCH HENOCPEIACTBEHHO.

/.8. BBOO M BHBOJ CTPOK

CraHmapTHada Oubnuoreka comepxuT oyukummo FGETS, cosepmen-

o aHasoruuHyn oyuxumy GETLI NE, xoTopyio MB MCHOJNB30BANM Ha BCEM MNPOTAXKEHUU
kMY, B pesynbrare obpamenmsa FGETS(LI NE, MAXLI NE, FP)
crenywmas CTpoka BBoma ( BKJIKUAS CUMBOJ HOBOM CTPOKM) CUMTH-
Baerca us ¢amna FP B cuMmBosmbpuent maccue LI NE, camoe Hospmoe
MAXLI NE_1 cwmMBoOs OymeT mpoumMTaH. Pes3ysbTUpyRllas CTpokKa 3a-
kanumeaerca cumsojyioM \ 0. Hopmanbuo dyuxuma FGETS sosepamaert
LINE; B xonue odaina ona sosepamaer NULL. (Hama oyHxums
GETLI NE BoszBpamaeT mJiMHY CTPOKM, a MIPM BHIXOIE Ha KOHel danmia
- HYJB).

lIpenHasHaueHHasa nisa BeiBoma OyHkumsa FPUTS sanucosaer

crpoky (koTopas He obBg3aHa CONEepPXaTb CHMMBOJI HOBOM CTPOKM) B
dant.

FPUTS( LI NE, FP)

Urobe NOKasaThk, 4To B OyHkumuax tuna FGETS n FPUTS mer

HUUETO TAaMHCTBEHHOTO, MBI NPUBOOUM MX HMXE, CKONUPOBAHHBIMU



HENOCPEeICTBEHHO M3 CTaHIOAPTHOM OMOIMOTEKM BBOIA- BEIBOIA
#1 NCLUDE <STDI O. H>
CHAR *FGETS(S, N, 1 OP) /*GET AT MOST N CHARS FROM | OP*/
CHAR *S;
I NT N;
REA STER FI LE *1 OP;
\ (
REGQ STER | NT C;
REGQ STER CHAR *CS;
Cs = S5
VHI LE( - - N>0&&( C=GETC( 1 OP) ) ! =ECF)
IF ((*CS++ = O =="\N)
BREAK;
*CS = '"\0';
RETURN( ( C==EOF && CS==S) 7 NULL : S)
\)
FPUTS(S, 1 0P) /*PUT STRING S ON FILS | OP*/
REG STER CHAR *S;
REA STER FI LE *1 OP;
\ (
REGQ STER | NT C;
WHI LE (C = *S++)
PUTC(C, | OP) ;
\)

YnpaxHenme 7-3

Hanummre nporpaMMy CpabBHeHMs OByX QanjosB, kKoTopas OyneT
neyaTaTh [NepPBYK CTPOKY M HO3MULUMI CUMBOJA, I'Ie OHM pasjMdaiT-
cH.

Ynpaxuenue 7-4

[lepenesialiTe NporpaMMy IOMCKa 3alaHHOM KOMOMHALUM CHMBO-

JIOB M3 IJIABEL 5 TaKIVM o6pa30M, yTOOR B KauecTBe BBOIOa MCIIOJIb-
30BaJIica HabOp MMEHOBAHHHX QAaMJIOB WM, e€CJM HUKaKue OQalJel He
YKasaHbl KaK apl'yMEHTHI, CTaH,JIapTHbHZ BBOI. CnenyeT JIM I1edYaTaThb
uMsa bansa npy HAXOXISHUM MNOIAXONAmEN CTPOKU?

YnpaxHeHnmue 7-5

Hanummre nporpaMMy nedaTtu Habopa ¢anjios, KOTOpas HadMHa-
eT KaXIBlM HOBEM (GalMji C HOBOM CTPAHMUBE M IedaTaeT IJisg KaXIoI'o
bariia 3aroJIOBOK UM CUETUMK TEeKyNMX CTPaHML.

7.9. HeCkKOJNBKO paBHOOBpaB3HHX GYHKUMI

CraHmapTHaa OMOIMOTEKAa NPemoCTaBJIAeT MHOXECTBO PasHOOO-
Pa3HEX QYHKLMM, HEKOTOPHE M3 KOTOPBX OKa3BBAKNTCSA OCODEHHO
DOJIe3HBEIMM. ME yXe YIOOMMHANIM OyHKUMM IOJid paboOTH CO CTPOKaMMU:

STRLEN, STRCPY, STRCAT u STRCMP. BoT HekOTOpHE ApyTue.

7.9.1. Ipomepka BMAa CHUMBOJIOB U
npeobpasoBaHMns

HekoTOopEEe MaKPOCH BHIIOJHSOT NPOBEPKY CUMBOJIOB U npeobpa-
30BaHMUA.
SALPHA® e 0, eciu «C» andpaBUTHEIM CHMMBOJI,



0 - ecmau uer.
SUPPER® He 0, ecnu «C» ByxkBa BepxXHEIro pPermcrpa,

0 - ecou mer.

SLONERD He 0, ecim «C» OykBa HUXHETO pPermcTpa
0 - ecmau Her.

SDI A TO© He 0, eciu «C» uudpa,

0 - ecmou mer.

SSPACLO® He 0, ecnu «C» mpobesn, Tabynauus

unu HoBas crpoka, 0 - ecnu Her

OUPPER® Mpeotpazyer «C» B OykBYy BEpPXHET'O perucTpa.
OLOVNERD Tpeobpazyer «C» B OYyKBY HUXHETO pPermcTpa

7.9. 2. oyuxums UNGETC

CraHmapTHaa OMOIMOTEKA COHNEPXUT OOBOJIBHO OI'PAHUUEHHYK

Bepcuw oyuxumy UNGETCH, nanucanHoi "Hamu B ryaBe 4; oHa Haswe- BaeTrcsa UNGETC
pesyneTare obpamenus UNGETC( C, FP)

cumBojsi «C» BozBpamaercsa B dain FP. Tossomsercs BozBpamaTh B

KaxIOel daryn Tosbko omuH cuMboJi. dyHkuma UNGETC MmoxeT OHITH

MCIOJIb30BaHa B Ji0OOM M3 QYHKUMM BBOIAa M C MaKpocCaMM THuIla

SCANF, GETC uam GETCHAR

7.9.3. Obpamenme Kk cmucrTeMme

oyuxkuua SYSTEM' S) BumosiHgeT KOMaHIy, COIEPXAallyloCs B CUM-

BOJILHOU CTpoke S, M 3aTeM BO30OOHOBJIAEST BHIIOJHEHUE TEKYIen

nporpaMmul. COIEepXrMMOE S CUJIBHO 3aBMCUT OT MCIOJIb3YyEMOM Orle-

PALMOHHOM CHCTEMEL. B KaueCTBE TPUBMAJILHOTO NpMMEpa, YyKaxeMm, UTO Ha CUCTEeMEe
UNI X cTtpoxa SYSTEM «DATE») ;

NPUBOOUT K BHNOJiHeHmio nporpammvel DATE, koTopas meuaraer maTy

U BpeMs IIHA.

7.9.4. YnpaBneHue mnamMsiTbio

dyuxuma CALLOC secbma cxozmeHa c dyuxumen ALLOC, ucnomnebso-
BaHHOM HaMM B NpelpOyllMx IJjiaBaxXx. B pesynbTaTe oOpalleHUd
CALLOC( N, SI ZEOF(OBJCCT))

BOBBpamaeTcs Jubo ykKazaTeJib NPOCTPaHCTBa, OOCTATOUHOTO IJisA
pasmemenus N oBbexkToB ykasaHHoTo pasMepa, Jmbo NULL, ecnu
3anpoc He MOXeT OHTh yOBOJIETBOPeH. OTBOIMMAas IaMsaAThb MHUILMA-
IU3UPYETCS HYJIEBEIMM SHAUESHUSIMMU.

YxaszaTesb obJjlalaeT HYXHBIM IOJisS paCCMaTPUBAEMEIX OOBLEKTOB
BHPABHMBAHMEM, HO €My CJledyeT NPUIMCHEBATL cooTBeTcTBylmmi Tun, kak B CHAR
*CALLOX() ;

I NT *I P;

I P=(1 NT*) CALLOC( N, SI ZEOF( I NT));

oyuxuua CFREE(P) oceoboxmaeT mNpocTpaHCTBO, Ha KOTOPOE
ykasuBaeT «P», mnpuuem yxaszsarenb «P» meBoHauasbHO ImoJixeH OHITH
nojyuen B pesyibrare obpameHra k CALLOC. 3mech HeT HMKAKUX
OTPaHMUEHMM Ha NOPSAIOK OCBOOOXIEHMS NPOCTPaHCTBa, HO OynerT
HeNpusaTHe e omMOKOM OCBOOOIMTL YUTO- HMOYyIb, YTO He OHBJIO IIO-

B



nyueHo obpamenneMm k CALLOC

Peanmmzaumsa nNporpaMMbl pachnpenejieHusa NaMsaTH, NOOODHOM’
CALLOC, B xoTopoit pasMmemeHHBEe OJIOKM MOTYT OCBOOOXIATHLCH B
NPOU3BOJILHOM MOPANKE, MNPONEMOHCTPUPOBAHAa B Tjase 8.

. 8. Uurepderic cucremsr UNl X *

MaTepuall 3TOM ITJIaBH OTHOCUTCH K MHTepdelcy MexIdy C- Ipor-
pammamy u onepaunonnon crcremorr UNI X, Tax xak GOJNBUMHCTEO
nosb30oBaTesen a3mka «C» patorawnt nHa cucrteme UNI X, sTa rnasa
OKaXeTCs I[OJIE3HOM IJid OOJIBIIMHCTRBA dYMTaTeJiel. IaxXe eCJIM BH
MCIOJIb3YyeTe C- KOMIMJIATOP Ha IOPpYyI'OM MallMHe, M3y4dYeHMe NPUBOIAU-
MEIX 3IEeChb [IPUMMEPOB IOOJIKHO IIOMOYbL BaM IUIyOXe NPOHMKHYTHL B Me-
TOOE NPOTPaMMUPOBAHMUA Ha A3bike «KC».

9Ta TJiaBa OEJMTCA Ha TPM OCHOBHEE 4YacTu. BBOI/ BHBOII,

cucTteMa QanJIOB M pacHnpelnejieHMe HaMaTU. [lepBbe OBe 4YacCTU
npennojlarainT HeOoJiblloe 3HAKOMCTBO C BHEIHMMM XapaKTepUCTHKa-
Mu cucTtemel UNI X

B rjaBe 7 MBI MMEJM NEJIO C CHUCTEMHHM MHTEpPOEerCcoM, KOTOPHIM
OOMHAKOBR IJIS BCETI'O MHOIOOOpa3Msa OIepPallMOHHBIX CMHMCTeM. Ha kax-
OOV KOHKPETHOM cucTeMe QYyHKUMM CTAHIAPTHOM OUOIMOTEKM IOJIKHEL
OBITE HANMCAHEL B TepMMHaAxX BBOIA- BEIBONA, HOOCTYIIHEIX Ha HOaHHOM
MamMHe. B clenyommMx HECKOJIBKUMX pasnejlaxX ME ONMIIEM OCHOBHYI
CUCTEMY CBS3aHHEIX C BBOIOM M BEBOIOM TOUEK BXOIA OIepalMOH-
voim cucremu UNI X u nmpommmmocTprpyeMm, Kak C MX [NOMOWBI MOTYT
OBITE pPeaJiM30BaHEl PA3JIMUHEIE UACTM CTAHIAPTHOM OUOJIMOTEKMU.

8. 1. IHeckpunTops bdaniore

B onepaunonnoi cucreme UNI X Becr BBOO M BEIBOI OCyUIECTB-
JIAeTCHa NOCPEOCTBOM UTeHMSA QanjoB MM MX 3alMCH, IOTOMY YTO
BCce nepupepmyHele yCTPOMCTBA, BKJOUYAsa HaXe TEPMMHAJ NOJIB30Ba-
TeJid, ABJATCA QanjiaMM OonpeleJieHHOM (QaMjioBOM CUCTEMEL JTO
O3HaudaeT, YTO OIOMH OIHOPONHEIM MHTepdelC ynpabJigeT BCEMM CBs-
3AMM MEeXIy NPpOoTrpaMMOM U NepUOEepPUMHEIMM yCTPOMCTBAMU.

B naumboJjee obumweM clydae Nepel 4YTeHueM M3 danjia uiam 3a-

oucen B Qany HeoOXOOMMO COODIMTE CHUCTeMe O BalleM HaMepeHU N,
53TOT MNPOLIECC HABEBAETCHA KOTKPHITHMEeM» OQamnyna. CucTeMa BBISACHS-
eT, MeeTe JIYM BH NPAaBO MNOCTYNaThb TakuMm ofpasoMm ( CymecTByeT Ju
sToT Qann? mMMeeTcs JiM y Bac paspelleHre Ha ofpaleHue K He-
My?), ¥ ecyiy BCe B MOPAIKE, BO3BpPAall@eT B INPOTPaMMy HeBOJbloe
IIOJIOXMUTEJIbHOE lLieJioe YMCJIO, HasHBaeMoe INeCKPUITOpOM odamia.
BCAKMUM pas3, korma 3TOT Qaly MCHOJb3yeTCsda IOJId BBOINA MJIM BHEBO-
na, nona npeHTudmxaumm Qanjya ynorpebisgeTcsa mDecKpunrtop odamnna,
a He ero mma. (3mech CymecTByeT NPUMEPHAas aHajioTusa C MCIOJb-
sosanmem READ (5,...) uw WRITE (6,...) B doprpane). Bcsa un-
bopmauma 0O OTKPEITOM Qanjie COHEPXUTCS B CHUCTEMe; IporpaMMa
IOJIb30BaTEeNa obpamaeTcd K Qanjly TOJBKO Uepes OeCKpuITop ¢an-
Ja.

Ina yno6cTBa BHIIOJHEeHMs OOBYHEIX OllepalMl BBOIa M BHEBOIA

C IOMOIBI TEPMMHAJIa NOJIb30BaTesNd CYyWEeCTBYWOT CHelMajlbHEIE COT-
nameHus. Korpma uHTepnperarop xkomaHn («SHELL») nporouser
nporpaMMy, OH OTKPEIBaeT Tpu Qalya, Has3bBaeMble CTaHIaPTHBEM
BBOIIOM, CTAaHIAPTHEM BBBOIOM M CTaHOAPTHBM BEBOIOM OmMOOK,
KOTOpee uMenT coorBeTcTBeHHo umciga 0, 1 u 2 B xauecTBe meck-
PUNTOPOB 5TUX (QaMyaoB. B HOpMaJbHOM COCTOSHMM BCE OHU CBSASaHH



C TepMMHAJIOM, TaK UTO eCJM NPOorpaMMa UMTAaeT C OeCKPUIITOPOM
darna 0 u numer ¢ meckpunrTopaMu o¢arnnos 1 m 2, TO OHA MOXET
OCYIIECTBJIATE BBOI M BHBOJ C [IOMOUILI TepMMHAala, He 3aboTACh
00 OTKPBITUM COOTBETCTBYIMX (QaNIJIOB.

oNb30BaTENb MPOTPAMMEL MOXET [EPEHANPAaBJIATE BBOI U BHBOII

Ha GaliE, MCHOJIB3YySa Olepaluy KOMaHOHOTO mMHTepnperaTopa SHELL
LK» U K>»

PROG <I NFI LE>QUTFI LE

B sToM ciyuae umHTepnperarop komaun SHELL wusmenur npuceanea-
HME [0 yMOJiuaHuio meckpunrtopoB ¢anyoe 0 m 1 ¢ Tepmmuana Ha
yKas3aHHBe OGalsu. HopMasibHO HOEeCKPUIITOP daljia 2 ocTaeTca CBH-
33aHHEIM C TEPpMMHAJIOM, TaK 4YTO CcoobmeHmsa o060 ommbkax MOIT'YT IIOC-
Tynate Tyna. [IomoOHHE 3aMeuaHusa CIOPaBelJIMBHL M TOTHa, KOTIAa
BBOI M BHIBOJ CBS3aH C KaHajioM. CJjenyeT OTMETUTH, UTO BO BCEX
Cllyuasax NPUKPENnJieHus GalijioB MBMEHAKNTCS MHTEPIPEeTaTOpPOM
SHELL, a une mporpammoii. Cama mporpaMMa, [OKa OHAa MCIOJb3yeT
bavin O mna BBOma wm damser 1 m 2 mig BHIBONA, HE 3HAET HU OTKY-
Ia NpUXOOUT €€ BBOJ, HM Kyla NOCTylaeT €€ Bhgaua.

8. 2. HuBKOYypOBHEEB:HNi BEOH/ BHBOX
oneparopst READ 1 WRI TE

Cambii HM3KUM ypoBeHb BBomnal BeBoma B cucreme UNI X ne npe-
OyCcMaTpMBaeT HUM Kakou- qubo Oybepmsalumuy, HUM KaAKOTO-JMubO IOpy-
TOT'O CEPBMCA; OH IO CYWECTBY SBJIS€TCH HEINOCPEeNCTBEHHEM BXO-
IOOM B OIEPAalMOHHYK CHUCTeMy. BecCb BBOI M BHBOJ OCYWECTBJIAETCH
nymsa oyuxumavu. READ u WRI TE. TepBmmM aprymenToM ofeux OyHK-
UMM ABJISETCA HEeCKPUITOp (Qanjya. BTOPEIM apryMEHTOM SBJISETCSHA
Oybep B Ballel nporpaMMe, OTKyIa MM KyHOa HOOJIXHE [IOCTYIATh
OaHHbple. TpeTulM apTyMEHT - 5STO UMCJIO NOAJIeXallMxX IIepeCHJIKe
BarrToB. OOpalleHMsa K 2TUM QYHKUMAM MMET BUI.

N_READ=READ( FD, BUF, N) ;

N_WRI TTEN=WRI TE( FD, BUF, N)

[Ipy xaxIioM oOpalleHUM BO3BpallaeTCdad CUeTuMk O0aMTOB, YyKa3HBAalo-
mu QakTUUeCKOEe UMCJIO NepelaHHBIX OaMToB. I[IpM YTeHMM BO3BPa-
IeHHOE YMCJIO DaMTOB MOXEeT OKasaTbCda MeHblle, dYeM 3allpolleHHOe
UyCcJIO. BoO3BpalleHHOE HYJIEBOEe YMCJIO OaMTOBR O3HAadaeT KoHel Qan-
Ja, a «- 1» ykaseBaeT Ha HaIMuUMe KaKOM- JIMOO OMMOKM. Ipm 3anm-
Cl/ BO3BpPAlleHHOE 3HadYeHMe PaBHO UYuCy (QakTUMUEeCKM 3alMCaHHBIX
0aMToOB; HECOBIaIeHMEe DTOI'0 uMcjla C 4YUCJIOM DaMTOB, KOTOpPOe
Npennojlarajjock 3alucaTb, OOBUHO CBUIETEJNbCTBYyeT 00 ommbOKe.
KonmmnuecTrO 0amMTOB, IMIOOJIEXAUMX UTEHU MJIM BalMCH, MOXET

OBITHL COBEPUEHHO INPOMSBBOJIBHEM. JIBYyMsS CaMBIMM PaCHIPOCTPaHEeHHBMU
BeJIMUMHAMM ABJAOTCA «1», KoTOopas Oo3HauaeT Iepenady ONHOTO
cuMmBoJia 3a obpamenmve (T.e. Bes mucnosp3oBaHua Oybepa), u
«512», xoTOpasa CoOOTBETCTBYyEeT (MU3UUESCKOMY pasMepy OJoka Ha
MHOTUX NePUPEPUMHEIX YyCTPOMCTBaX. ITOT NOCJIEeIHMM pas3Mep OyIeT
Hambosiee 20PeKTUMBHEIM, HO JaxXxe BBOJ WMJIM BLEBOI II0 OIHOMY CUM-
BOJIy 3a obpalleHre He OyneT HeOOBIKHOBEHHO HOOPOI'MM.

ObBpenuHuBe BCe 2TM QakTh, MH HalMCaJM IPOCTY NpOoIpaMMy

OJIS KONMPOBAHMSA BBOZA HA BEBOXH, 32KBMBAJIEHTHYK IpoIpaMMe KO-
nMpoBKM ®aisioB, HanucauHoi B ryase 1. Ha cucreme UN X sra
nporpaMMa OynoeT KOIMPOBATH UTO YyI'OOHO Kyla YyI'OOHO, IIOTOMY
YTO BBOJI M BEIBOI MOTYT OHTb IepPeHalpaBJIeHB Ha JIOOOM Qani uim
YCTPOMCTBO.

#DEFI NE BUFSI ZE 512 /*BEST SI ZE FOR PDP-11 UNI X*/
MAI N() /*COPY | NPUT TO OUTPUT*/

\ (
CHAR BUF[ BUFSI ZE] ;



I NT N,
WH LE( ( N=READ( 0, BUF, BUFSI ZE) ) >0)
WRI TE( 1, BUF, N) ;

\)

Ecir pasMmep damia He 6ymer xpaTtedH BUFSI ZE, To npu HexoTopom
obpamenur k READ 6ynmer BO3BpameHO MeHbllee UMCJIO 6aMTOB, KO-
Topele 3aTeM zanucmBanTca ¢ nomombi WRI TE;, npm crenymomem noc-
Jje sToro obpamenur k READ 6yner BO3BpaumleH HYJb.
[loyuMTesIbHO pasobpaThbCs, KakK MOXHO MCIOJbE30BAaTb QYyHKLUMU
READ v WRI TE nnia nocTpoenus npolenyp 0ojiee BHCOKOTO YPOBHM,
rakux xkak GETCHAR, PUTCHAR u 7. n. BoT, Hanpumep, BapuaHT
dyuxumm GETCHAR, ocymecTBasommi BBOI 03 UCHOJL30BaHUA Oyde-
pa.
#DEFI NE CMASK 0377 /*FOR MAKI NG CHAR' S > 0*/
GETCHAR() /*UNBUFFERED SI NGLE CHARACTER | NPUT*/

\ (
CHAR C;
RETURN( ( READ( O, &C, 1) >0 7 & CMASK : EOF);

\)

Nepevmennas «C» mosxna OwpiTh ommcana kak CHAR, moromy uto dyH-
xura READ nprHuMaeT ykasaTesib Ha CUMBOJIE. BO3BpallaeMBll CHM-
BOJI HOJIXeH OwrTh Mackuposan umcyom 0377 mms rapaHTum ero mno-
JIOXKUTEJLHOCTY, B MNPOTMBHOM CJlydae 3HAKOBHI pPas3pal MOXET Ccle-
JaTe ero 3HaueHme orpuuaresnbHeM. (Koncranra 0377 noaxommm
mis oM PDP-11, Ho He o0g3aTesibHO IJisS OPYTMUX MAlMH) .
Bropoit eapuaHT doyuxumy GETCHAR ocymectTeigseTr BBOO OOJBIU-
MU TOPLMAMM, a BHIOAET CUMMBOJIE IO OOHOMYy 3a obpalleHue.
#DEFI NE CMASK 0377 /*FOR MAKI NG CHAR S>0*/
#DEFI NE BUFSI ZE 512
CGETCHAR() /*BUFFERED VERSI ON*/

\ (
STATI C CHAR BUF[ BUFSI ZE] ;
STATI C CHAR *BUFP = BUF
STATI C I NT N = 0;
IF (N==0) \( /*BUFFER | S EMPTY*/
N=READ( 0, BUF, BUFSI ZE) ;
BUFP = BUF

\)
RETURN( (--N>=0) ? *BUFP++ & CMASK : EOF);

\)

8. 3. OTkprTMEe, COBnaHMe, BaKpHTHUE
pacuennenne ( UNLI NK)

Kpome ciaydas, Korzma IO yMOJIUYAaHMIO ONpPeleJieHBl CTaHIapTHBE
bamnel BROIA, BHIBOIA M OWMOOK, BH IJOJDKHEL SBHO OTKpPHEBATL Gam-
JIEI, YTOOB 3aTeM UMTaTb M3 HUX MM NMCATb B HUX. [JI9 2TOM lie-
an cymecTtByioT nee Toukm bxoma. OPEN u CREAT.

dyuxuma OPEN Becbma cxomua ¢ dynkumernt FOPEN, paccmorpen-

HOM B TJiaBe [, 3a MCKJIOUEHMEM TOTO, UTO BMECTO BO3BpAalleHUS
ykaszaresnsa Qanja OHa BO3BpallaeT meckpunTtop ¢anina, KOTOPHM SAB-
nsgercsa npocTo ueseM Tuna | NT.

I NT FD

FD=0OPEN( NAVE, RWMODE)

Kak u B canyuae FOPEN, apryment NAVE aBiseTcsa CUMBOJILHOM
CTPOKOM, COOTBETCTByWIEN BHelHeMy MMeHM O¢anya. OmHaAKO apry-



MEHT, ONpeleyapuui pexrMm nocrtyna, oriuued:. RWMODE pasuo: 0 -
nna ureHus, 1 - nma sanwcu, 2 - OJi9 UTEHMS U BaOUCKU. ECiau
NPOMCXOOUT Kakafd- To ommbka, oyHkuma OPEN Bozsepamaer «-1»; B
INIPOTMBHOM CJlydae OHa BO3BpallaeT OEMCTBMUTEJIBHEMN NEeCKPUITOP
bana.
[IonelTKa OTKPEITE (Qalj, KOTOPHM HE CyWEeCTBYeT, SABJSETCSHA
oumbkoit. Touka Bxoma CREAT mpenmocTarBisgseT BO3MOXHOCTHL CO3Ia-
HMA HOBHIX QanJIoB MM INepes3anucCyu CTapelx. B pesynbTaTe obpalle- HUA
FD=CREAT( NAME, PMODE)
BO3BpallaeT IeCKpUITOop ¢aria, e€cCiyM 0KaszaJioCb BO3MOXHEM CO3-
nate Qparn ¢ umeHeM NAVE, u «-1» B OpoTUBHOM cCiyudae. Eciu
bamn ¢ rTakmMm uMeHeMm yxe cyumectryeT, CREAT yceuer ero mo Hy-
JIEBOV IJIMHEL, CO3IaHue Qanja, KOTOPHM yXe CylleCTByeT, He gB-
JsgeTcsa OMMOKONM.
Ecau Qain aengeTca coBepmeHHo HOBuM, To CREAT cospmaer
€T0 C OIpPEeNeJIEHHEIM PEXMMOM 3allMTH, CHeUUOULVPYEMEM apITyMeH-
Tom PMODE. B cucteme odamnor Ha UNI X ¢ darynom ceaswBawnTca me-
BATH OMTOB 3allMTH MHOOPMALIMM, KOTOPHE YIPAaBJSOT pas3peleHreM
Ha UYTeHMe, 3alMChb U BHIIOJHEeHMEe IJig BJjlalejibla dania, IOJdg
TPYNNE BJIAIEJIBLIER M IJi BCEeX OCTAJIbHEIX IIOJIb30BaTejsiell. TakuM
obpaszoM, TpPpex3HAauHOEe BOCBbMEPUUHOE UMCJIO HauboJjiee ynoOHO IJisd
cneunbmkaumm paspeumenmnii. Hanpumep, umciyo 0755 cBumerenccrry-
€T O paspelleHMM Ha YTeHMe, 3alMChb M BEHIIOJIHEHME IJIsd BJalnejblia
M O pas3pelleHMM Ha YTEeHMEe M BHIIOJIHEHMEe IJiS TPYINNH M BCEeX OC-
TaJIb HEIX.
Iis mjocTpauuy HUMXE NPUMBOOUTCS IpoTpaMMa KOIMPOBAHMUS
omHOTO (Qanya B IpyI'OM, SABJIANILAACSH YHIPOUEHHEM BapMaHTOM yTHU-
qurel CP cucremer UNI X, (OcHOBHOe ymnpouUeHME 3akKJIuaeTCcsa B TOM,
YTO Hall BAPMAHT KONMPYET TOJIBKO OOMH Qanmyl M 4TO BTOPOM apry-
MEHT HE JOJIXEH OBITb CIPaBOUHUKOM) .
#DEFI NE NULL O
#DEFI NE BUFSI ZE 512
#DEFI NE PMODE 0644/ * RW FOR OMWNER, R FOR GROUP, OTHERS*/ MAI N( ARGC, ARGV)
COPY F1 TO F2*/ | NT ARGC,
CHAR *ARGV[ ] ;

\(
INT F1, F2, N
CHAR BUF[ BUFSI ZE] ;

IF (ARGC ! = 3)
ERROR( «USAGE: CP FROM TO», NULL);
| F ((F1=OPEN(ARGV[ 1],0)) == -1)
ERROR( «CP: CAN' T OPEN %5», ARGV 1]);
| F (( F2=CREAT(ARGV[ 2] , PMODE) ) == -1)
ERROR( «CP: CAN T CREATE %%», ARGV 2]);
WHI LE ( ( N=READ( F1, BUF, BUFSI ZE) ) >0)
I F (WRI TE(F2, BUF, N !=N)
ERROR( «CP: WRI TE ERROR», NULL);
EXI T(O);
\)
ERROR( S1, S2) /*PRI NT ERROR MESSAGE AND DI E*/
CHAR *S1, S2;
\(
PRI NTF( S1, S2) ;
PRI NTF( «\ N») ;
EXI T(1);
\)

CymecTByeT orpaHudenue (obwuHo 15 - 25) nHa xomuuecTBO
barioB, KOTOpPEHE IpoTrpaMMa MOXeT MMeTb OTKPHTEMM OIHOBPEMeH-
HO. B coorBeTcTBUM C 3TUM Jobasd nOporpaMMma, cobupawnmascs pa-
foTraTh CO MHOTMMM (QamjiaMy, -HOOJIKHa OHTH NOOI'OTOBJIEHA K IIOB-
TOPHOMY MCIOJIb30BAHUI HOEeCKPUNTOPOB dannos. Ipouenypa CLOSE
npepelBaeT CBA3b MEXOYy IOECKPUITOPOM Qaija M OTKPHTHM (QanjioM u

[ * CP:



ocBoDOXImaeT HeCKpuITOop Galja IOJid MUCIOJIb30BaHMUSA C HEKOTOPHM
IpyTuM GamnsoM. 3aBeplieHMe BHINOJHeHUus nporpamMel uepes EXI T
UV B pes3yJibTaTe BO3BpaTa M3 BeAyllel NPOTPaMMBl NPUBOOUT K
3aKPBITUIO BCEX OTKPHTHX QamjioB.

dyuruusa pacuersenrss UNLI NK (FI LENAVE) ynamser us cucTems
dbamnos darn ¢ umenem FI LENAMVE ( u3 maHHOTO CHpaBoOYHOTO Oaii-
Ja. ®ana MoxeT OHTbH CLENJIEH C OPYTMM CHPaBOUHUKOM, BO3MOXHO,
non IpyrMM VMMEHEM - [pVMed. [IEePeBOAUMKA) .

Ynpaxuenue 8- 1

Hepenuumure nporpammy CAT u3 rmaBw 7, MCHONbL3yA QYHKLMMA

READ, WRI TE, OPEN u CLCSE BMecTO uUxX 3KBMBAJIEHTOB M3 CTaHIap-
THOM OMOIMOTEeKM. [IpoBeIrTe 3KCIEPMMEHTH IJIS ONpPeneJIeHMS OT-
HOCHTEJIbHOM CKOPOCTM pabOoTH 3TUX OBYX BAPUAHTOB.

8. 4. NpomsBonepHM gmocTyn - SEEK m LSEEK

HopMmasneHO npm paboTe Cc damyaMm BBOI M BEBOI OCYWECTBJIIS-

eTCHa MOCJIeNOBATEJIbHO! NpM KaxioM obpamenur k oyHxumam READ u

WRI TE uTeHMe unM 3an0McChb HAUMHAKTCH C [NO3ULUM, HENOCPEeICTBEH-

HO cJenynlleM 3a npenenymey oopaboTaHHOM. HO nNpm HeoOXOoOMMOC-

Ty QanJl MOXET UMTATbhCS MJIM 3alMCHBATHCS B JIOOOM IPOM3BOJILHOM

nopsanke. ObpameHre k cucTeMme c¢ nomompin dyHrumu LSEEK nozso-

JideT nepelBuraTtbcsa no ¢anyy, He Npou3Bond QakTMUEeCKOI'O UuTe- HMSA MJIM 3alucu. B

pesynbpTare obpamenusa LSEEK( FD, OFFSET, ORI G N) ;

Tekymas nosuuusa B danse ¢ meckpunrTopom FD nmepemBuraerca Ha
nosuuuio OFFSET ( cmewenne), xoTopas oTCUMTHIBAETCS OT MECTa,
ykasmBaemoro aprymernTom ORI G N (Hauano orcuera). Tocnemywoumee
UTEeHMEe WJIM Banuch OYyOYyT Tenepb HAUMHATBHCS C 3TOM MO3ULIUMN.
AprymeHT OFFSET mumeer mun LONG FD u ORI G N umenr Tuno | NT.
AprymenT ORI G N moxer npuumMaTs 3HauenHma 0,1 nnm 2, yxasweiBasg
Ha 1O, utrto BeymumHa OFFSET mosmxHa oTcumTHBATBECA COOTBETCT-
BEHHO OT HauaJja ¢anjaa, OT TeKylleM NO3UMLUUM MM OT KOHIa dan-
Jla. Hanpumep, 4YTOOB HONOJIHUTH Qanj, cJenyeT Iepen 3alUcChio
HaMTM €TI0 KOHEell.
LSEEK( FD, OL, 2);
UTOBE BEPHYTBHCHA K Hauajly («rnepeMoTarb OBpPaTHO»), MOXHO HaIu-
CaThb.
LSEEK( FD, OL, 0);
obpatuTe BHMMaHue Ha apryMmeHT OL; ero MoxHo OpJIO OH 3alMCaTh
u B Bune (LONG O.
dyukuma LSEEK noszssomser obpamarbcsa ¢ dQaliamMm OIPUMMEPHO
Tak ke, Kak C OOJbUIMMM MAacCCUBaMM, [paBia LEeHOM Bojiee MeIJieH-
HOTO IOCTyMa. cleayoilas npocras GyHKUMsS, HAIpUMEpP, CUUTHBAET
Jobo0e KOIMUYeCTBO DAaMTOB, HAuUMHAas C IPOMBBOJIBHOI'O MeCTa B
banie.
CET(FD, PGS, BUF, N) /*READ N BYTES FROM POSI TI ON POS*/
I NT FD, N
LONG PGCS;
CHAR * BUF;

\ (
LSEEK( FD, PCS, 0) ; /*CGET TO POS*/
RETURN( READ( FD, BUF, N) ) ;

\)

B GoJjiee paHHUX penmakumax, uem pemakumusa ( cucTtemsl UNI X
OCHOBHAasd TOUKAa BXOJa B CUCTEMy BBOIa- BhHBOma HasbpeaeTca SEEK
dyuxuma SEEK mpmentmuna ¢yuxumm LSEEK, 3a mckawouenmem ToOTO,
uro aprymenT OFFSET mmeer Tun | NT, a we LONG B coorBeTcTBMU
c 3TuM, nockoJgbky Ha PDP-11 ueseie mmenT Tosbko 16 6uros, ap-



rymenr OFFSET, yxasmeaemuit dyuxumy SEEK, orpanmnuen Besmumnomn
65535; no sToit npuumhue aprymenT ORI G N MoxeT uMerh 3HaUeHMNA
3, 4, 5, xoropee z3acraengoT OyHkuuo SEEK ymHoxuTe 3amannoe
suauenue OFFSET na 512 (xommuecTBo 6aliToB B OIHOM QM3MUECKOM
6ioke) m zarem uHTepnperuposars ORI A N, xak ecsu sto 0, 1
U 2 COOTBETCTBEHHO. CJIENOBATEJIBHO, UYTOOB IHOCTUYL MPOU3-
BOJILHOT'O MecTa B OoJibuioM daijie, HyxHO nsBa obpameHmsa k SEEK
cHauajia ONHO, KOTOPOE BHIOEJAeT HYXHHM OJIOK, a 3aTeM BTOpoe,
roe ORI G N mmeer 3Hauenme 1 m koTOpoOe OCymEeCTBISET NepenBU-
XeHMe Ha XeJlaeMel 0alT BHYyTpM OJIOKa.

Ynpax:uenue 8- 2

Ouesuguo, uto SEEK MoxeT OmrTh Hanmcana B TepMuHaax
LSEEK 1 nHaobopoT. HammMumre KaXIyln OYHKIMIO dYepes IpyIyio.

8. 5. IlpuMmep - peanusauust byuxumm FOPEN
u GETC

IaBaniTe Temnepb Ha npuMepe peanusauuyr odoysHxumr FOPEN un
GETC uz craHmapTHOM OUOIMOTEKM MNOANPOTPAMM MPOIEMOHCTPUPYEM,
KaK HEKOTOPHE M3 OMNMCAHHHX BJIEMEHTOB OOBENUHSINTCS BMECTE.
HamoMHMM, YTO B CTAHOAPTHOM OuOIMOTeKe QanJibl ONMCEBATCS
IOCPEOCTBOM ykazaTejel (aljoB, a He HOeCKPUITOPOB. YKa3aTelb
banya gBJasgeTCd yKasaTeJIeM Ha CTPYKTYPY, KOTOpasd COOEPXUT
HECKOJIbKO DJIEMEHTOBR MHPopMauuM o damnje. ykKaszaTesb Oybepa,
yTOOH Garyl MOT UMTATbCS OONBUMMY NOPLUMAMM, CUETUMK YMKCIIa
CMMBOJIOB, OCTaBUMXCHA B Oydepe;, ykKazaTesb CJenylley IO3ULUU
cuMBOJIa B Oydepe; HEKOTOPHE NPM3HAKM, YyKa3bBaALIME PEeXUM UdTe-
HUS WY 3a0UCU M T. O.; OeCcKpunTop odanmia.
OnuceBawumas ¢ami CTPpyKTypa LOaHHEBEIX COIEPXUTCHS B danie
STDI O H, xoTopewt nomxen Briwouarbcsa (nocpencrsom #| NCLUDE) =
JI000Y MCXOOHBIM (alj, B KOTOPOM MCIOJNb3YyITCS QYHKLUMM M3 CTaH-
ODapTHOM OmbamoTexku. OH Takxe BKJoUaeTCd QyHKUMAMM B3TON Oub-
JIMoTekr. B npuBOAMMOM HUXe Buaepxke u3z tdanma STDI O H umena,
npenHa3HadyaeMble TOJIBKO IJIS MCIIOJIb30BaHUA GyHKUMAMM OuOJIMOTE-
KM, HaAUYMHAKTCS C NOOUYEPKMBAHMSA, C TEM UTOOH yMEHBLUIUTHL BEPO-
SATHOCTB COBIIANeHMS C MMeHaMM B IpOTpaMMe I[I0JIb30BaTeJid.
DEFI NE BUFSI ZE 512
DEFI NE _NFI LE 20 /*FI LES THAT CAN BE HANDLED*/
TYPEDEF STRUCT _1 OBUF \ (

CHAR * PTR; [ * NEXT CHARACTER PQCSI TI ON*/

I NT _CNT; / * NUMBER OF CHARACTERS LEFT*/
CHAR * BASE; /*LOCATI ON OF BUFFER*/

INT _FLAG /*MODE OF FI LE ACCESS*/

INT _FD; /*FI LE DESCRI PTOR*/
) FILE
XTERN FI LE _I OB[ _NFI LE];

DEFINE  STDI N (& 108[0])
DEFINE  STDOUT (& 1 0B[1])
DEFI NE  STDERR (& 10B[2])

DEFINE _READ 01 /* FILE OPEN FOR READI NG */
DEFINE _WRITE 02 /* FILE OPEN FOR WRI TI NG */
DEFINE _UNBUF 04 /* FILE IS UNBUFFERED */

DEFINE _BI GBUF 010 /* BI G BUFFER ALLOCATED */

DEFINE _ECF 020 /* EOF HAS OCCURRED ON THI S FI LE */
DEFINE _ERR 040 /* ERROR HAS OCCURRED ON THI' S FI LE */
DEFINE  NULL O

DEFINE EOF (-1)



DEFINE GETC(P) (--(P)->_CNT >= 0 \
? *(P)-> PTR++ & 0377 : _FI LEBUF(P))
DEFI NE GETCHAR() GETC(STDI N)

DEFINE  PUTC(X, P) (--(P)-> CNT >= 0 \
2 *(P)-> PTR++ = (X) : _FLUSHBUF((X), P))
DEFI NE ~ PUTCHAR( X) PUTC( X, STDOUT)

B HopmasibHOM cocTosauur Mmakpoc GETC mpocTo yMeHbmaeT

CUeTurK, MepeABUIaeT yKa3aTesb u Bo3Bpamaer cuMmbos. (Ecim
onpenenenne #DEFI NE ciumxoMm mimMHHOE, TO OHO MNPOHOJIXAETCH C
[OMOIIB0 OBPATHOM KOCOM YepTH) . ECiM OOHAKO CUETUMK CTAHOBUT-
ca orpuuaresbueM, TO GETC BmzmBaer dyuxumo _FI LEBUF, xoropas
CHOBa 3anojiHgeT Oybep, PEeVMHULMATU3UPYET COMAEPXUMOE CTPYKTYPH
Y BO3BpAalAeT CUMBOJ. OYHKUMSA MOXET NPEIOCTABJIATH NEPEHOCUMEI
uHTepdeic 1 B TO ke BpPEeMS COIEPXAThb HENEPEHOCUMHE KOHCTPYK-
umm: CGETC mackumpyer cumsos uucnom 0377, koTopoe nomasBigeT
3HAKOBOE pacumpeHue, ocymecTsisgeMoe Ha PDP-11, u Tem cambmM
TapPaHTUPYET MNOJIOKXUTEJIBHOCTE BCEX CUMBOJIOB.

XoTa MBI He cofbupaeMcsa OOCyXOaThb Kakue- imbo OeTajiy, Mbl

BCe ke BKJINUMIM cioma onpenesenue makpoca PUTC, nms Toro uro-
Obl MOKAaz3aTh, UTO OHA paboTaeT B OCHOBHOM TOUHO TakXe, KakK U
CGETC, o6pamasch npu 3amnojHeHur Oybdepa k dyHxuum _FLUSHBUF.
Tenepb MOxeT OGbITh Hamnmcana oyHkumsa FOPEN. Bombmas uactTb
nporpammu byukuum FOPEN cBsazana ¢ oTkpeBanueM darisa M pacro-
JIOXKEHMEM €T0 B HYXKHOM MECTe, a TakXe C yCTaHOBJIEHMEM OUTOB
IPU3HAKOB TakKuM O00pasoM, dYTOOB OHM yKasbBaJIM HYXHOE COCTOSA-
ume. oyuxuusa FOPEN ne Bomesser xaxoi- mubo 6ybepHOM namMaTu;
sro menaercs oyuxumenn _FlI LEBUF npwn nepsom urenwn wns daiina.
#1 NCLUDE <STDI O. H>
#DEFI NE PMODE 0644 /*R/ WFOR OMNER, R FOR OTHERS*/

FI LE * FOPEN( NAME, MODE) /* OPEN FI LE, RETURN FI LE PTR*/

REGQ STER CHAR * NAME, * MODE;

\ (

REG STER | NT FD;

REG STER FI LE *FP;

IF(*MODE ' =' R &&*MODE ! =' W &&*MODE ! =" A') \ ( FPRI NTF( STDERR, »| LLEGAL MODE %S
OPENI NG %8\ N», MODE, NAME) ;

EXIT(1);

\)

FOR ( FP=_1 OB; FP<_I| OB+_NFI LE; FP++)

| F((FP->_FLAG & (_READ \'! _WRI TE) ) ==0)

BREAK; /*FOUND FREE SLOT*/

| F(FP>=_1 OB+_NFI LE) /*NO FREE SLOTS*/

RETURN( NULL) ;

| F(* MODE=="W) /*ACCESS FI LE*/

FD=CREAT( NAME, PMODE) ;

ELSE | F(*MODE=="A") \(

| F( (FD=OPEN( NAME, 1) ) ==-1)

FD=CREAT( NAME, PMODE) ;

LSEEK( FD, OL, 2);
\) ELSE

FD=OPEN( NAVME, 0) ;

| F(FD==-1) /*COULDN T ACCESS NAME*/

RETURN( NULL) ;

FP- > FD=FD,

FP- > CNT=0;

FP- > BASE=NULL;

FP-> FLAG &=(_READ \! WRI TE);

FP-> FLAG\!=(*MODE=="R') ? _READ : WRI TE;

RETURN( FP) ;

\)



dyuxuma _FlI LEBUF neckonbko Gosee cioxHas. OCHOBHas TPYI-
HOCTh 3akjouaercsa B ToMm, uro _FI LEBUF crpemmnTcsa paspeumts
OoCTynn k daljly M B TOM CJydae, KOI'Ila MOXET He oKasz3aTbCsa JOoC-
TAaTOUHO MeCcTa B NaMATu nJa Oybepusalury BBOIA WIIM BHBONA. €C-
JIM NPOCTPAaHCTBO HOJid HOBOTO Oydepa MoOXeT OETh NIOJIydeHO obpa-
meHueM k ¢yHxumm CALLOC, TO BCE OTIMUYHO, eCiaM Xe& HEeT, TO
_FI LEBUF ocymecrenser HeOybepn30oBaHHLl BBON/ BHEBOI, MCIOJb-
3yd OTHEJIbHBI CUMBOJ, [IOMENEHHEM B JIOKAJIbHOM MacCCHUBE.
#| NCLUDE <STDI O. H>
_FILLBUF(FP) /*ALLOCATE AND FI LL I NPUT BUFFER*/
REG STER FI LE *FP;

(
STATI C CHAR SMALLBUF( NFI LE) ; / * FOR UNBUFFERED 1/ 0*/
CHAR * CALLOC() ;
| F( (FR->_FLAG& READ)==0\!\!(FP-> FLAG&( EOF\! ERR))\!=0
RETURN( EOF) ;
WHI LE( FP->_BASE==NULL) /*FI ND BUFFER SPACE*/ | F(FP->_FLAG & _UNBUF)
/ * UNBUFFERED*/ FP- >_BASE=&SMALLBUF[ FP- >_FD]
ELSE | F( ( FP->_BASE=CALLOC( _BUFSI ZE, 1)) ==NULL)
FP-> FLAG \!= UNBUF; /*CAN T GET BI G BUF*/
ELSE
FP-> FLAG \! = BI GBUF; /*GOT BI G ONE*/
FP- > PTR=FP- > BASE
FP-> CNT=READ( FP-> FD, FP->_PTR
FP-> FLAG & _UNBUF ? 1 : _BUFSI ZE)
FF(--FP->_CNT<0) \(
| F(FP->_CNT== -1)

FP-> FLAG \! = EOF;
ELSE

FP-> FLAG\! = _ ERR
FP-> CNT = 0;

RETURN( EOF) ;

\)
RETURN( * FP- >_PTR++ & 0377); /*MAKE CHAR PCSI TI VE*/
)

Ipu nepsoMm obpamenun k GETC mna xoHKpeTHOTO Odania CueTumk
OKAa3BIBAETCHA PABHHEM HYJO, UYTO NPMBOOUT K OOpPAllEHUI K
_FILEBUF. Econ oyuxuma _FlI LEBUF umavimer, uro sToT daiin He oT-
KPHIT IJIS 4YTEHMS, OHa HeMmemieHHO Bos3epamaer EOF. B npormeHOM
Cllydyae OHa INBETaeTCsd BHIOEJIUTH OoJbwoy Oydbep, a ecyiM €Ml 3TO He
ynaeTrcsa, To Oybep M3 OOHOTO CHMMBOJA. I[IpM 3TOM OHa 3aHOCHUT B
_FLAG cooreercrBypUyd MHOOPMALIMID O Oybepr3aluu.

Pasz 6ybep yxe coszmad, o¢yHxuusa _FI LEBUF npocTo BhHsmBaer
dyuxumio READ mia ero 3anojsiHeHUsdA, yCTAHABJIUBAST CUETUMK U
yKasaTeJu U BO3BpalmaeT CMMBOJI M3 Hauajia dOydepa.

EIMHCTBEHHHM OCTABIMNACH HEBBIACHEHHBEM BOIPOC COCTOUT B

TOM, Kak BCe HaumHaercsa. Maccub _| OB mosken OwThb ompenesieH U

nauunanusuposad mia STDIN, STDOUT n STDERR

FILE _1 OB[ NFILE] = \(

(NULL, 0, READ, 0), /*STDI N/

(NULL, O, NULL, 1), /*STDOUT*/

(NULL, O, NULL, WRI TE \'! _UNBUF, 2) /*STDERR*/
)

N3 unuumranuzauny dactu _FLAG sToro maccuBa CTpyKTYyp BMIOHO,

uro ¢ars STDI N npennasuauen mna urenumda, odann STDOUT - mnsa

sanucu u dana STDERR - mna sanmcu 6e3 ucnosb3oeaHus Oydepa.
Ynpaxuenmne 8- 3

Nepenvuute byHxumm FOPEN u _FI LEBUF, wucnombsysa nosa
BMECTO SBHBEIX MNOOMTOBEIX ONEpPAaLNIA.



Ynpaxunenmne 8- 4

Paszpaboranre u Hanumure oyHxuum _FLUSHBUF 1 FCLOSE
Ynpaxnenmne 8- 5

CraHmapTHasa OubIMOTEeKa COONEPXUT OGOYyHKIIMIO

FSEEK( FP, OFFSET, ORIGA N)

xkoTopasa umeHtuunHa oyHkuuu LSEEK, wuckmwouasa to, uro FP asmsaer-
ca ykasarteneMm Qamnmna, a He meckpunrtopoMm oamnna. Hanwmmmre
FSEEK. VY6emurecwn, uro mama FSEEK npasBunbHo cormacyercsa c 6y-
bepuzaumelt, CcOeJIQAHHOM IJia OPpYyIMX QYHKUMUM OMOJIMOTEKM.

8. 6. IpmMep - pacnevaTrka CHPaAaBOYHMKOB

lHorma TpebOyeTcsa OpyTOoM BUI B3aMMONEMCTBUSA C CUCTEMOMU

bansior - onpenejeHue MHOoOpMaumMu O danjie, a He TOI'O, YTO B
HEeM COIepXuUTCcs. [IpUMEepoM MOXeT CIy%MThb koMaHnma LS («cnmcox
cnpasounuka») cucremsl UNI X, Tlo 3TOMM kOMaHAe pacrnedaTHBalnTCHd
uMeHa (anJIoB M3 CIpaBOYHMKA U, HeobOa3aTeJIbHO, IOpyras uHOQOpP-
Malus, Takas KakK pa3Meph, pa3peleHus U T. I.

lNockoJIbKY, MO kpainHen mepe, Ha cucteMe UNI X cnpasouHmk
ABJAETCA NPOCTO GanjioM, TO B TakKOM koMaHme, kak LS Her Huue-
0O OCOOEeHHOTO;, OHa umMTaeT ¢amyl UM BHIOEJISeT HYXHBE YacTu U3
HaxonmaweMcsa TaM uHpopMauum. OXnHako dopMaT MHOOpMalUuM onpene-
JgderTcda cucTemolr, Tak uro LS mosmkHa 3HaTh, B KakoOM BUIE BCE
OpencrTaBjisgseTCcsS B CUCTEME.

MEI 2TO UACTUYHO MNPOUJIJINCTPUPYEM MNPM HANIMCAHUM MNPOTPaMMEL

FSI ZE. Tiporpamma FSI ZE npencrasnger coboit chneumasbHy®R GopMy
LS, xoTopasa meuaTaeT pasMepH BCceX GaiioB, yKAa3aHHHX B CIUCKE
ee apI'yMeHTOB. Ecam onmH u3 QaljioB ABJISETCS CIPaBOYHMKOM, TO
g oBbpaboTKM 3TOTO chpaBouHmka nporpamma FSIZE obpamaeTcsa
caMa k cefe PeKypCHMBHO. €CJIM Xe apr'yMeHTHE BooOme OTCYyTCTBY-
0T, TO oOpabaTHBaeTCsa TEKyIUM CHPaBOYHUK.

Insa Hadaja DaIuM KPaTKUM 0030p CTPYKTYPBE CHMCTEMEl Qanjios.
CopaBOUYHMK - 5TO Qanj, KOTOPHEM COIOEPXUT CIMCOK MMeH QanjioB U
HEeKOTOpOe yKasaHMe O TOM, I'IOe OHM pasMemanTcsa. dakTuuecku
3TO yKaszsaHMe fABJISeTCS MHIEKCOM IJIS OPYyToM TabJulE, KOTOPYI
HasuBaT «| - y3joBoM Tabmmuen». Ina danina | -ysen - sTOo TO,

TOe COONepXUTCS BCA MHOopMaLuusa O Qanje, 33a MUCKIIUYEeHMEM €TI0
VMEHY. 3amnmchb B CIPaBOUYHMKE COCTOUT TOJIBKO M3 IBYX BDJIEMEH-
ToB. HoMepa |-ys3ma u uMmeHu odarsa. TouHada cHneumudmMralUUsg MOCTY-
naer npu BrJywueHur dansa SYS/ DI R H, xoropent comepxur
#DEFI NE DI RSl Z 14 /*NMAX LENGTH OF FI LE NANE*/
STRUCT DI RECT /* STRUCTURE OF DI RECTORY ENTRY*/

\ (
I NO T& I NO, /*| NODE NUMBER*/
CHAR & NAME[ DI RSI Z] ; /*FI LE NAME*/

\);

«Tun» NO T - »ro onpenmemngewmwi nocpencrteom | YPEDEF Tum,
KOTOPEIM ONMCHBaET MHAekcC |-ys3mosort Tabmmue.. Ha PDP-11 UNI X
strM Tunom okasmeaeTcsa UNSI GNED, Ho z3T0 He ToT copT uHdOpMA-
UMM, KOTOPEIM IOMEWAlT BHYTPL MNPOTPAMMEL Ha PAa3HEX CHCTEeMax
3TOT TUMN MOXET OHTH Pa3JIMUHBEIM. [IO3TOMY M CJIeOyeT MCIOJIb30-
BarTb |YPEDEF. MosnHuit Ha®op «CHMCTEMHEIX» TUIOB HAXOOUTCH B
dpamme SYS/ TUPES. H

dyuxkuma STAT Geper mMa dalina ¥ BO3BpallaeT BCKH COIEpXally-

wca B |-om y3zne mupopmauno o6 stom datse (unm -1, ecnu mme- erca ommbka) .
TakuMm oBpasom, B pesynbrare STRUCT STAT STBUF

CHAR * NAME;



STAT( NAMVE, &STBUF) ;

crpykrypa STBUF nanonuserca undpopmaumesr m3 |- ro ysma o darne
c mmenem NAME. CrpykTypa, ONMCHBAaKIEASA BO3BpallaeMyl (QyHKIUEN
STAT undopmaumpo, HaxomuTca B darye SYS/ STAT. H u Briraaour

cllenymomyM o0pasoM.
STRUCT STAT /*STRUCTURE RETURNED BY STAT*/
\(
DEV_T ST_DEV, /* DEVI CE OF | NODE */
I NO_T ST_I NG /* 1 NODE NUMBER */
SHORT ST_MODE /* MODE BITS */

SHORT ST_NLINK; / *NUMBER OF LI NKS TO FI LE */
SHORT ST_UI D /* ONMNER' S USER I D */
SHORT ST_Ad D /* OMNER S GROUP I D */

DEV_T ST_RDEV; [* FOR SPECI AL FILES */

OFF_T ST_SIZE; [/* FILE SI ZE I N CHARACTERS */

TIME_T ST_ATIME; /* TIME LAST ACCESSED */

TIME_T ST_MTI ME; /* TIME LAST MODI FI ED */

TIME_T ST_CTIME;, /* TIME ORI G NALLY CREATED */

\)

Bojspmasa dacThb 2TOM MHOOpMaALUMM OOBSACHSAETCS B KOMMEHTAPUAX.
Snement ST. MODE comepxur Habop Giaros, ONMCHBAaLWUX OGaMI;, oid
ynobcTBa onpelesieHMsa QJIaroB TakXe HAxXoOATCcsa B danie

SYS/ STAT. H.
#DEFI NE S_| FMT 0160000 /* TYPE COF FILE */
#DEFINE S_|IFDIR 0040000 /* DI RECTORY */
#DEFINE S_| FCHR 0020000 /* CHARACTER SPECI AL */
#DEFI NE S_| FBLK 0060000 /* BLOCK SPECI AL */
#DEFINE S_| FREG 0100000 /* REGULAR */
#DEFINE S ISU D 04000 /* SET USER I D ON EXECUTI ON */
#DEFINE S ISG@ D 02000 /* SET GROUP | D ON EXECUTI ON */
#DEFI NE S_| SVTX 01000 /*SAVE SWAPPED TEXT AFTER USE*/
#DEFI NE S_| READ 0400 / * READ PERM SSI ON */
#DEFINE S_IWRI TE 0200 /* WRI TE PERM SSI ON */
#DEFI NE S_| EXEC 0100 / * EXECUTE PERM SSI ON */

Tenepb MBI B COCTOAHMM HamucaThb nporpammy FSIZE. Ecau no-
JyueHHBM OoT OyHkumy STAT pexum ykaswBaeT, UuTO Qaly He ABJLA-
eTCH CIPaBOUYHMKOM, TO €T0 pas3Mep yXe [OJI PYKOM M MOXET OHTb
HareuvaTaH HEMNOCPENCTBEHHO. ECJM Xe OH OKa3HBAaeTCHd CIPaBOUYHU-
KOM, TO MBI JIOJIKHBEI OBpaBaTHBATL DTOT CIPABOUHMK OTAEJIBHO IJid
Kaxmoro Qania,; TaK Kak CIPaBOYHMK MOXET B CBOK Oodepelb CO-
OepXaThb NOIOCIPaBOYHMKM, 3TOT IpoLecC OOpaboTKM ABJIAETCHA pe-
KYPCUBHEIM.

Kak OOBIUHO, Bemylad NpoTpaMMa TJIaBHEIM OOpPas0OM MMEET NeJio

C KOMaHIHOM CTPOKOM apryMEHTOB; OHAa IepelaeT KaXIHEM apTyMEeHT
dyuxuum FSI ZE B Gosnpmon Bydep.

#| NCLUDE <STDI O. H. >

#1 NCLUDE <SYS/ TYPES. H> / * TYPEDEFS* /

#1 NCLUDE <SYS/ DI R. H> /*DI RECTORY ENTRY STRUCTURE*/

#1 NCLUDE <SYS/ STAT. H> [/ * STRUCTURE RETURNED BY STAT*/

#DEFI NE BUFSI ZE 256

MAI N( ARGC, ARGV) [ *FSI ZE: PRI NT FI LE SI ZES*/

CHAR *ARGV[ ] ;

\ (

CHAR BUF[ BUFSI ZE] ;

| F(ARGC==1) \ ( /*DEFAULT: CURRENT DI RECTORY*/

ATRCPY( BUF, ». ») ;

FSI ZE( BUF) ;

\) ELSE

WHI LE( - - ARGC>0) \ (

STRCPY( BUF, * ++ARGV) ;

FSI ZE( BUF) ;

\)



\)

dyuxuma FSI ZE neuaTaer pasmep daiima. Ecau omHako dann

okasmBaeTca crnpasouduxkoM, To FSIZE crauana BusbBaeT QyHKLUUO
Dl RECTORY nsia o6pab®oTku BCeX yKa3aHHHX B HeM ¢amnsos. O6paTu-
Te BHMMAaHMEe Ha muchnojb3oBanue umeH ¢pjgaros S IFMI n | FDIR us

damna STAT. H.

FSI ZE( NAME) /*PRI NT SI ZE FOR NAME*/
CHAR * NAME;
\ (
STRUCT STAT STBUF;
| F( STAT( NAMVE, &STBUF) == - 1) \(
FPRI NTF( STDERR, »FSI ZE: CAN' T FI ND %8\ N», NAME)
RETURN,;
\)
| F(( STBUF. ST_MODE & S _| FMI) ==S | FDI R)
DI RECTORY( NANME)
PRI NTF( «%8LD %8\ N», STBUF. ST_SI ZE, NAME)
\)
dyuxuma DI RECTORY aenaercsa camoll cJioxHOM. OOHAKO BHAUU-
TeJIbHAs €€ YacThb CBA3aHa C co3maHmeM nJjsa odbpabaTelBaeMoIr'o B
OaHHBY MOMeHT (Qanjia e€ro INOJIHOT'O MMEHM, 10 KOTOPOMY MOXHO
BOCCTAHOBUTL IYyTh B IepeBe.
DI RECTORY( NANE) /[ *FSI ZE FOR ALL FI LES I N NAME*/
CHAR * NAME;

(
STRUCT DI RECT DI RBUF;
CHAR *NBP, *NEP
INT I, FD
NBP=NANME+STRLEN( NAVE) ;
*NBP++='/"'; [/*ADD SLASH TO DI RECTORY NANE*/
| F( NBP+DI RSI Z+2>=NAVE+BUFSI ZE) /* NAME TOO LONG*/
RETURN,;
| F( (FD=OPEN( NAME, 0) ) == - 1)
RETURN,;
VWHI LE( READ( FD, ( CHAR*) &DI RBUF, SI ZEOF( DI RBUF) ) >0) \( | F( DI RBUF. D_I NO==0)
/*SLOT NOT I N USE*/ CONTI NUE;
| F( STRCVP ( DI RBUF. D_NAME, ». ») ==0
\1\'1 STRCVP( DI RBUF. D_NAME, ». . ») ==0
CONTI NUE; /*SKI P SELF AND PARENT*/
FOR (1 =0, NEP=NBP; | <DI RSI Z; | ++)
* NEP++=DlI RBUF. D_NANME[ | ];
*NEP++="\0';
FSI ZE( NAVE)

\)

CLOSE( FD) ;
*--NBP='\0'; /*RESTORE NANME*/

)

Ecnu HexkoTOpasa Ielpa B CIPaBOYHMKE B HACTOAllee BPeMA He
ucnosb3yercsa (noroMy uro Qans ObUl ymajieH), TO B COOTBETCTBY-
omee |- y3510BOE UMCIIO PaBHO HYJIO, M 5Ta NO3ULUMS IPONYyCKAETCH.
KaxIOell COpaBOYHMK TaKXe COIOEPXMT 3alMcCb B caMoM cebe, HasH-
BaeMypn «.», U O CBOeM poimuTesie, <«..>», OHM, OUEeBMIHO, TaKXe
OOJIKHEL OBITH MPOIYLEHE, a TO IporpaMMma OyneT paboTaTe BeCbMa
M BecbMa HOJITO.

Xora nporpamma FSI ZE moBosbHO cneumanusmpoBaHHa, OHA BCE

Xe INEeMOHCTPpMPYeT [apy BaxXHHX MAeM. BO-[I€PBHX, MHOI'ME IIpOoI-
PaMMEl He SBJISITCHS «CUCTEMHEMM IpOoI'paMMaMu»; OHM TOJIBKO MC-
NOJIE3YIT MHPOPpMALMO, QopMa MIM COIEpXaHMe KOTOPOM Onpeneid-
€TCsa ONEPalMOHHOM CUCTEMOM. BO- BTOPBIX, IJIS TaKMUX NPOTPaMM
CYWeCTBEHHO, UYTO NpencTabljiIeHMe 5TOM MHOOPpMaALMM BXOAOMUT TOJIBKO



B CTAHIOAPTHHE «3aTrOJIOBOUHHE OGanye», Takue xak STAT.H u
DR H u uto nporpaMMel BKJIKOUAKT 3TU OGAaMJE, a HE [NOMEUAnT
bakTrUeCKMEe ONMCAHMSA BHYTPH CAMUX IPOTPAMM.

8. 7. IlpuMep - pacHnpemenuTeNb [NaMSTH

B rsaBe 5 Mpl Hanucany GECXUTPOCTHBI BAPUAHT OYHKLMU

ALLOC. BapmuaHT, KOTOPHIA MH HaNMIIEM TENEepb, HE COISPXUT OTpa-
uuueHuit. obpamenusa k oyHxumam ALLOC n FREE moryr nepemexarn-
ca B JOOOM MNOPAIKe, Korga 3T0 Heobxommmo, oyHkumsa ALLOC o6-
pamaeTcsa K ONepalMOHHOM CUCTEeMEe 3a IOONOJIHMTEJBHOM NaMAThIO.
KpomMe TOTrO, dYWTO 3TM NPOLENypPH [IOJIE3HEI CaMM O cebe, OHM TakK-
Xe UIIJIIOCTPUPYIT HEKOTOPBE COODpaXeHMsd, CBSASaHHEIE C HANMCAHU-
€M MallMHHO- 3aBMCHUMBIX NPOTPaMM OTHOCUTEJIBHO MAallMHHO- HE3aBUCHU-
MEIM ODOpasoM, M MNOKas3HBAKT NpakTUUeCKOoe MNPMMEHEHUE CTPYKTYD,
obbenuueHnn u koucTpyxumit | YPEDEF.

BMmecTO TOTrO, UYWTOOH BHIOEJATH NAMATH M3 CKOMIMIMPOBAHHOTO
BHYTPU MacCCUBa QMKCUPOBAHHOTO pasMepa, oOyHxumsa ALLOC 6ymer
IO Mepe HeODXOAMMOCTM Oof0OpallaThbCsda 3a NaMATho K OINepPalMOHHOM
cucreMe. IIOCKOJIBKY pPasJIMUHEIE COOBITMSA B NpOoIpaMMe MOTYT Tpe-
OOBaTh ACHMHXPOHHOTO BBHIOEJEHMS NaMATHM, TO NaMAThb, yIpabJjigeMad
ALLOC, He MoxeT OBITbL HENPEPHBHOM. B CUJIy 3TOTO CBOOOAHASA Ma-
MATb XPAaHUTCHA B BMIOE LENOUYKM CBOOOHHEIX OJIOKOB. Kaxnent OJIOK
BKJIIOUAET pas3Mep, yKaszaTesb Ccllefyllero 0Jjioka M caMy CBOOOIHYI
NaMAaThb. BJIOKM yHOPAOOUMBAKTCA B HNOPAIOKE BO3PAaCTaHMA aIpecoB
namMsaTu, OpUUYeM HOoCJelHui 6Jiok (¢ HaubOoJbWMM anpecoM) YKa3b-
BaeT Ha IEepBBM, Tak 4YTO LeNodka (QaKTUUYECKM OKa3BIBaAeTCH KOJIb-
LI OM.

[Ipy NOCTYIJIEHMM 3alpoca CIMCOK CBOOONHEIX OJIOKOB IPOCMAaT-
puBaeTcsa OO TexX NOop, [oKa He OyIeT HalOeH JOCTaTOYHO OOJIbUON
Onok. Ecam 3TOT OJIOK MMEEeT B TOUHOCTM TpeOyeMblM pas3Mep, TO
OH OTLEeNJfAeTCS OT CIMCKAa M INepelaeTcs NOJIb30BaTeNn. EcCam xe
3TOT OJIOK CJIMIIKOM BEJIMK, TO OH pa3nejigeTCs, HYXHOE KOJIMUYEeCT-
BO IepemaeTcs MNOJIb30BAaTeJ0, a OCTAaTOK BO3BpallaeTcsa B CBOOOI-
HEIMI CIIMCOK. ECJIM mocTaTouHO OoJjbmoro O6Jioka HaAMTM He yImaeTcd,
TO ONEPaLMOHHOM CMCTEMOM BEIOEJIIETCS HOBEIM OJIOK, KOTOPHIM
BKJIIOUAETCS B CIMCOK CBOOOOHEIX OJIOKOB,; BaTeM IIOMCK BO30OHOB-
JsgeTcs.

OcBobOOXIOeHMe NaMATKM TakxXe BJledeT 3a COOOM NPOCMOTP CBO-
OOODHOTO CHMCKa B NOMCKEe NOOXOOANEero MecTa IOJIS BBeIeHUSI OCBO-
DoxOeHHOTO 6OJioka. Ecam sToT ocBOOOIMBHIMMCHA OJIOK C KaKOM- IMOO
CTOPOHH IPUMEIKAET K OJIOKY M3 CIMCKAa CBOOOIHEIX OJIOKOB, TO OHMU
OOBEIMHAKNTCA B OOMH OJIOK OOJbIIETO pasMepa, TaK 4YTO IIaMATb He
CTQHOBMTCS CJMIIKOM pasnpoOJyieHHOMW. OOHAPYyXUTH CMeXHbEe OJIOKU
OPOCTO, MNOTOMYy YUTO CBOOOIHBIM CIMCOK COHOEPXMTCS B NOPAOKE
BO3pacTaHusa alpecos.

OmHa u3 npobJjieM, O KOTOPOM MH YIOMMUHAJM B IJjaBe 5, 3ak-
JodaeTcsa B obecledeHUM TOT'O, 4YTOOB BO3BpallaeMas QyHKLUEM
ALLOC namaTe Orula BEHIPOBHEHA NOAXOIAIMM OOPAa30M IJid TeX
OBBEKTOB, KOTOPHEE OYyOyT B HEM XPaHUTbCA. XOTS MAllMHEL M pas-
JUUAnTCd, OJIS KaxXIOM MallMHB CyUWIECTBYEeT TUIl, TPeOyolmMi Hau-
OONbUIMX OTPAHUUEHMNM [0 pPa3MEeNeHUn MaMaTM, €CJM OaHHEE CaMoTo
OTPAHUUUTEJSIEHOTO TUMNA MOXHO MNOMECTUTL B HEKOTOPHI ONpelesieH-
HEIM ampec, TO 3TO Xe BO3MOXHO M IJid BCEeX OCTAaJIbHHX THUIIOB.
Hanpumep, za | BM 360/ 370, HONEYWELL 6000 u MHOTrMX Opyrux Ma-
mMHAax JIOOOM OOBEKT MOXET XPAaHMUTLCA B I'PaHMlax, COOTBETCTBYIO-
muM nepeMensnM Tuna DOUBLE;, na PDP-11 6ynyT mocTaTouHBl nepe-
MmeHHele Ttuna | NT.

CBOOOOHEIM OJIOK COHEPXUT ykKazaTeJlb Ccljenyomero OJoka B le-
nouke, 3alMChb O pasMepe 6JioKa M caMO CBOBOOHOE MPOCTPAHCTEBO,



ynpasaapmas MHPOpMalMsa B Hadajle Haz3bBaeTCsa 3aTrOJIOBKOM. [Ja
YIPOLEHMA BEPaBHMBAHMA BCe OJIOKM KPATHE pa3Mepy 3arojioBka, a
caM 3aT0JIOBOK BHPOBHEH HaIjiexamyM ofpasoM. OTO IHOCTUITAETCHS C
IOMOIBID OOBEIMHEHMSI, KOTOPOE COHNEPXUT XeJlaeMyl CTPYKTYypy 3a-
TOJIOBKA M obpazel HauboJjiee OTPaHMUMTEJIBHOI'O 10 BEHPABHUBAHMIO
THIIa.

TYPEDEF | NT ALI GN; /*FORCES ALI GNMENT ON PDP- 11*/

UNI ON HEADER \ ( /*FREE BLOCK HEADER*/

STRUCT \ (

UNI ON HEADER *PTR; /*NEXT FREE BLOCK*/

UNSI GNED SI ZE; /*SI ZE OF THI S FREE BLOCK*/

\) S

ALIGN X; /*FORCE ALI GNMENT OF BLOCKS*/

\)s

TYPEDEF UNI ON HEADER HEADER

dyuxuma ALLOC okpyriser TpebyeMell pasMep B CHMMBOJIAX IO
HYXHOT'O 4UMCJla €OMHUI pasMepa 3aroJIoBka; OQakTuUeckuy OJIOK,
KOTOPHEM OyIeT BHIOEJIEH, COHNEPXUT Ha OIOHY eIOMHMIYy OoJble,
npenHal3HavaeMyl IJisg CaMoI'0 3aTroJIOBKa, M BTO M €CThb 3HAUeHUE,
koTOpoe 3anuceBaeTcsa B nojge Sl ZE sarosmoska. Ykasaresb, BO3B-
pamaement dyHkumert ALLOC, ykaswmBaeT Ha CcBOOOOHOE MNPOCTPAHCT-
BO, a HEe Ha caM 3aT0JIOBOK.

STATI C HEADER BASE; /*EMPTY LI ST TO GET STARTED*/
STATI C HEADER * ALLOCP=NULL; /*LAST ALLOCATED BLOCK*/
CHAR * ALLOC( NBYTES) / * GENERAL - PURPOSE STORAGE ALLOCATOR*/
UNSI GNED NBYTES;

\(

HEADER * MORECORE( ) ;

REG STER HEADER *P, *G

REG STER | NT NUNI TS;

NUNI TS=1+( NBYTES+S| ZEOF( HEADER) - 1) / S| ZEOF( HEADER) ;

| F ((G=ALLOCP) ==NULL) \( /*NO FREE LI ST YET*/

BASE. S PTR=ALLOCP=G=&BASE;

BASE. S. Sl ZE=0;

\)

FOR (P=G>S. PTR ; G=P, P=P->S.PTR) \(
| F (P->S. SIZE>=NUNI TS) \ ( /*BI G ENOUGH*/
| F (P->S. Sl ZE==NUNI TS) / * EXACTLY*/
G >S. PTR=P- >S. PTR
ELSE \( /*ALLOCATE TAIL END*/
P- >S. S| ZE- =NUNI TS;
P+=P- >S. S| ZE;
P- >S. Sl ZE=NUNI TS;
\)
ALLOCP=G
RETURN( ( CHAR *) (P+1)) ;
\)
| F(P==ALLOCP) /*\WRAPPED AROUND FREE LI ST*/
| F( ( P=MORECORE( NUNI TS) ) ==NULL)
RETURN( NULL) ; /*NONE LEFT*/
\)
\)

Nepemennasa BASE ucnombsyerca mna sauvama paGorTe. Eciwm

ALLOCP umeet suauenme NULL, xak B criyuae nepBoro ofpameHus K
ALLOC, 710 co3pmaeTcsa BHPOXIEHHBEI CBOOONHEI CIMCOK. OH COCTOUT
n3 CcBODOOOHOTO OJIOKa pasMepa HyJb M yKasaTejyid Ha caMoro cebsd.
B smoboMm ciyiyuae 3aTeM MCCJenyeTcs CBOOOIHEIM CIMCOK. IIoMck
CBOBOMNHOTO BJI0OKA MNOOXONAMETO pas3Mepa HAauMHAeTCa C TOTO MeCcTa
(ALLOCP), rme Obul HalmeH MOCJIEOHMI OJIOK; Takas CTpaTerus Io-
MOTAaeT COXPAaHUTh OJHOPONHOCTBL OMCKA. ECJM HAMIEH CJMIIKOM



foJspwoM OJIOK, TO [NOJIB30BATEJIO IpenjlaraeTcsa €I'0 XBOCTOBRAA
YacTb; STO INPMBOOUT K TOMYy, YTO B 3alOJIOBKE MCXOOHOT'O OJoOKa
HYXHO M3MEHMTHL TOJIBKO €TI0 pasMep. BoO Bcex cClydasax Bos3ppallae-
MBIV TIOJIB3O0BATEJIIO yKasaTeJlb yKa3hBaeT Ha OeMCTBUTEJIBHO CBO-
OomHyn OOJlacThb, JeXallyld Ha eOMHMIY Oajiblle 3arojioBka. ObpaTu-
Te BHMMaHue Ha TO, uTo OyHkuusa ALLOC nepen BosspameHmeMm «P»
npeobpasyeT €0 B yKasaTeJlb Ha CUMMBOJIHL

dyuxkuma MORECORE nosiyyaeT nmaMaTb OT ONEPaLMOHHOM CUCTe-

MBI, IeTasy TOT'O, KakK BTO OCYUECTBJIAETCS, MEeHSITCS, KOHEUHO,
or cuctemel k cucreme. Ha cucreme UNI X rouxa Bxoma SBRK(N)
BO3BpallaeT ykaszsaTesb Ha «N» HDONOJHUTENbHEX OaliToB IaMsa-

mu. (ykasarenb yABOJIETBOPAET BCEM OTPAHUUEHMAM Ha BHPABHUBA-
Hye). Tak Kak 3anpoc K CUCTEME Ha BHIEJIEHUE MNaMATU ABJIAETCH
CPaBHUTEJIBHO OOPOTOM oIepauMel, ME He XOTMM »OejlaTb 3TO INpPpU
kaxgoM obpamenun Kk oyHxumu ALLOC., Tostomy dyuxuma MORECORE
OKPYIJIdeT 3aTpebOBaHHOE UMCJIO €OMHMUI IO OOJIbIEeTrO 3HAUEHMH,
3TOT OoybpmMM OJIOK OyHOeT 3aTeM pas3lelileH TakK, Kak HeOOXOOUMO.
Macuwrabupymnlasa BeJMUMHAa SBJISEeTCH IapaMeTpoM, KOTOPHBM MOXeT
OBEITE IOJOOPaH B COOTBETCTBUM C HeEOOXOOMMOCTHI.

#DEFI NE NALLOC 128 /*#UNI TS TO ALLOCATE AT ONCE*/
STATI C HEADER * MORECORE( NU) / * ASK SYSTEM FOR MEMORY* /
UNSI GNED NU;
\ (
CHAR * SBRK( ) ;
REG STER CHAR * CP;
REG STER HEADER * UP;
REG STER | NT RNU;
RNU=NALLOC* ( ( NU+NALLOC- 1) / NALLOC) ;
CP=SBRK( RNU* S| ZEOF( HEADER) ) ;
I F ((1NT)CP==-1) /*NO SPACE AT ALL*/
RETURN( NULL) ;
UP=( HEADER *) CP;
UP- >S. S| ZE=RNU;
FREE( (CHAR *) (UP+1)) ;
RETURN( ALLOCP) ;

V)

Ecam OoJsiplle He OCTajIoCh CBOOOOHOTO MNPOCTPaHCTBA, TO QyH-
xura SBRK Bosepamaetr «-1», xors NULL OGwut Gl jyummM BEOOPOM.
I8 HAOeXHOCTU CpaBHeHMS «- 1» mosmkHa OBTH Npeobpas3oBaHa K
runy | NT. CHOBa mpuxomMTCa MHOTOKPATHO MCHIOJBL30BATH SBHHEE
npeobpaszosanua (epeBon) TUMOB, UYTOOH OBECIeUMThb ONperesieH-
HYI HEe3aBUCMMOCTL QYyHKLUMM OT IeTaJleM NpenCcTaBJIeHUs yKaszaTe-
JIe¥ Ha Pa3JIMUHBIX MallMHAaX.

U nocrnepnHee - cama oyuxuma FREE. Hauunas ¢ ALLOCP, oua
IPOCTO NpOoCMaTPMBAaeT CBODOOIHEIM CIMCOK B IIOMCKEe MecTa OJsg
BBEeIEeHMS CBOOOIOHOTO OJIOKA. OTO MECTO HaxXOoOMTCH JIMOO MexXIy
IBYyMA CYyleCTBYI VMM GHOKaMVI, Jmbo B OIOHOM M3 KOHIIOB CIIMCKA.
B no6oM clydae, e€CJM OCBOOOOMBLMMCS OJIOK MNPUMEKAET K OIHOMY
U3 COCeIHMX, CMEeXHBEe OJIOKM 0ObenmMHAnTCcsa. CJIeOMTb HYXHO TOJIb-
KO 3aTeM, UTOOH yKa3aTeJIM yKaseBaJM HA TO, YTO HYXHO, M UTO-
OBl pasMepsl OBJIM YCTAaHOBJIEHHl [IPABUIIBHO.

FREE( AP) /*PUT BLOCKE AP I N FREE LI ST*/

CHAR * AP;

\ (

REG STER HEADER *P, *G

P=( HEADER*) AP-1; /*PO NT TO HEADER*/

FOR (G=ALLOCP; ! (P>G && P>G >S. PTR); G=G >S. PTR)

| F (G>=G->S. PTR && (P>G \!\! P<G >S. PTR))

BREAK; /*AT ONE END OR OTHER*/

| F (P+P->S. SI ZE==G >S. PTR)\ (/ *JO N TO UPPER NBR*/

P->S. SI ZE += G >S. PTR->S. SI ZE

P->S. PTR = G >S. PTR->S. PTR,



\) ELSE
P->S. PTR = G >S. PTR

I|F (G+G >S. SIZE==P) \( /*JO N TO LOAER NBR*/
G >S. Sl ZE+=P- >S. S| ZE;

G >S. PTR=P- >S. PTR

\) ELSE
G >S. PTR=P;
ALLCCP = G

\)

XoTa pacnpenejieHye MNaMATY IO CBOeM CYyTM B3aBMCUT OT MUC-
OJIb3yeMOM MallMHE, [IPMBEIEHHAS BHIIE NPOrpaMMa NOKAa3HBaET
KaK 3Ty 3aBMUCHMMOCTbL MOXHO PEeIryJIMPOBAThH M OIPAHUUMTEL BECbMa
HeBOoJbUON UacThl nporpammu. Mcnonb3osauue |YPEDEF 1 UNI ON
MO3BOJIAET CIPABUTHCHA C BHPABHUBaHMEM (NpM yCJOBUM, UYTO QyHK-
unsa SBRK obecneumBaer noaxomaumin ykasaTelb). [lepeBOAB TUIIOB
OPTaHMU3YIT BHIIOJIHEHME SBHOIO NPeoOpa30BaHUA TUIOB U OaXe
CIPaBJIANTCHA C HEYINAUHO pa3paboTaHHEM CUCTEMHEM MHTepheliCcoM.
Ml XOTS PacCMOTPEHHBEE 30eCh NOONPOBHOCTM CBA3AHH C paclIpenee-
HMEeM NaMATH, OOWMM MOAXOI PAaBHBEIM OOpPa30M NPUMMEHMM M K OPYITUM
CUTyalUUAaM.

Ynpaxuenmne 8- 6

dyukuusa msz cranmapraon tubnuorexu CALLOC(N, SI ZE) Bozspa-
maeT ykaszaTesnib Ha «N» obwexToB pasmepa Sl ZE, npuuem coormBeT-
CTByWUAS NaMATh MHUIMAJU3UPYETCS HA HYJb. HANMIUTE OPOTPAMMY
s CALLOC, wucnombsys dysxumo ALLOC mm6o B xauecTsBe obpasua,
IO kKakK QYHKLUMIO, K KOTOPOM MNPOUCXOOUT OOpalleHMKE.

Ynpaxuenue 8- 7

dyukuma ALLOC npubHmMaeT 3aTpebOBaHHHM pasMep, He OpoBe-
pasa ero mpaeponomotuoctTy; oyuxkuma FREE nomaraer, urto Tot
OJIOK, KOTOPBIM OHa IOJIXKHA OCBODOIUTH, COINEPXUT NPaBUIIBHOE
3HaYeHMe B II0JIe pasMepa. YCOBEPUWEHCTBYMTE 3TK NPOLENyPH,
3aTpaTue OOJIblIe YyCUIIMM Ha NPOBEPKY OWMOOK.

Ynpaxunenmne 8- 8

Hammmmre dyuxumio BFREE(P, N), xoropas BkiwouaeT NpoM3BOJIb-
HET 6Ji0k «P» m3 «N» cuMBOJIOB B CHMCOK CBOBOIOHEIX OJIOKOB, YII-
paBnsemei ¢yuxumamu ALLOC n FREE. C nomomen ¢oyuxumm BFREE
IOJIb30BATEJIE MOXEeT B JioOOe BpeMd HOOABJATL B CBOOOIHEIN CIIU-
COK CTaTUMUECKUM MM BHEMHMM MacCCUB.

. 9. IpunoxeHmue A. CIpaBOYHOE
pykoBomcTBO mno sasmky C *

9.1. BeegmeHue

3TO PYKOBOINCTBO ONMCHBaeT 43wk ' ¢ misa xomnbioTepos DEC

PDP- 11, HONEYWELL 6000, |BM cucremal/ 370 u | NTERDATA 8/ 32.
TaMm, TIOe €CTb PAaCxXOXIEHMUS, MH COCPEeNOTauMBaeMCs Ha BEpPCUM
nnsa PDP-11, crpeMsacr B To xe BpeMsa ykKasaThb OeTajid, KOTOPHE
33aBUCAT OT peajM3aluuyr. 3a MajibiM UCKJIOUEHMEM, 3TU PACXOXICHUS



HEIOCPEACTBEHHO OOYCJIOBJIEHEl OCHOBHBIMM CBOMCTBaMM MCIIOJb3ye-
MOI'O alNapaTHOTO OOOPYHOBAHMA;, Pas3JIMUHEE KOMIMIIATOPE OOBIUHO
BIIOJIHE COBMECTHUMEHL

10. JNlexcuueckme coOIJlalleHMUS

JIMeeTCsa WECTb KJIACCOB JIEKCEM. MISHTUOMKATOPB], KJIOUEBEE
CJIOBa, KOHCTAHTH, CTPOKM, OIepauumu 1 OPpyIrMe pa3nejInTeIn.
Mpobess, Tabynauur , HOBHE CTPOKM M KOMMeHTapun ( COBMECTHO,
«IIyCTHE MNPOMEXYyTKMU»), KaK ONUCAHO HUXE, MIHOPUPYKTCH, 38 UC-
KJIOYEeHMEM Tex CJydaeB, KOI'Ia OHM CJyXaT pa3nejIMTeNsaMu JIeK-
ceM. HeoOxommMMm KaKOM- TO INyCTOM NPOMEXYyTOK IOJIS pa3neJIeHUId
NOSHTUQMKATOPOB, KJIOUYEBEIX CJIOB M KOHCTaHT, KOTOPEE B NPOTUB-
HOM CJlydae COJIBOTCH.

Ecam cmesiaH pa300p BXOOHOTO MNOTOKAa HA JIEKCEMBl BIJIOTBE IO
OaHHOT'O CMMBOJI4, TO B KadeCTBe Cllelylllel JIeKCeMel OepeTca ca-
Mad IOJMHHAs CTPpOKa CMMBOJIOB, KOTOpas e€lle MOXEeT NPpelCTaBJATH
cobom JiekceMy.

10.1. KommeHTapum

KoMMeHTapui OTKpeBaeTca cuMmpojiamyu [ * 1 3akaHuMBaeTCH
cumsosiamu [ *. KoMMeHTapuu He BKJIANHBAKTCHA IPYyT B ApPyTa.

10. 2. UpenTudmxaTops (mMMeHa)

UneHTudmukaTop - STO INOCJIEeIOBATEJIbHOCTL OyKB U LUubp, Iep-

BHIM CHMBOJI HOJIXEH ObBITb OykBOM. [loguepKMBaAHME _ CUMTAETCH
OyKBOM. ByKBEl HMXHEI'O UM BEPXHEI'O PEIMCTPOR pa3JIMUYalnTCd. 3Ha-
JamyMM ABJIATCHA He OoJjiee, UYeM IIepBHE BOCEMb CHMBOJIOB, XOTS
MOXHO MCIIOJIb30BaTh U OoJblie. Ha BHewHUEe MIOEHTUOUKATOPH, KO-
TOPBIE MCIOJIb3YITCS PAa3JIMUHBEIMM acceMbjiepaMM M 3alpy34dMKaMy,
HaKJIaOEBaTCAa 0OoJiee XeCTKMEe OTpaHMUeHU!

DEC PDP-11 7 cuMBOJIOB, 2 perucTpa
HONEYWELL 6000 6 cumsosoe, 1 permcrp
| BM 360/ 370 7 cumeosioe, 1 permctTp
| NTERDATA 8/ 32 8 cuMmBosOB, 2 permcrTpa

10. 3. KimoueBrle cloBa

Crepyomue UMOSHTUOMKATOPE 3ape3ePBMPOBAHL IJIs MCIIOJb30Ba-
HUS B KAUEeCTBE KJIOUEBHIX CJIOB M HE MOTYT MCIIOJIL30BATLCS MHEM

oBpaszoM:
I NT EXTERN ELSE
CHAR REGQ STER FOR
FLOAT TYPEDEF DO

DOUBLE STATI C VWHI LE



STRUCT GOrO SW TCH

UNI ON RETURN CASE
LONG SI ZECF DEFAULT
SHORT BREAK ENTRY
UNSI GNED CONTI NUE

*AUTO I F

Knwouesoe crnoso ENTRY B macrTosamee Bpema He mcnosb3yeTcs Ka-
KUM- JIUOO KOMIUIIATOPOM, OHO 3ape3€pPBUPOBAHO IJIS MCHOJb30BAHUSA
B OyAymeM. B HEKOTOPHIX peaim3aluax PEe3epBUPYETCH TakKke CJoBa

FORTRAN 1z ASM

10. 4. KoucrTauTh

IMeeTCsa HECKOJIbKO BUIOB KOHCTAHT, KOTOPHE [NEPEUMCIIEHB HMXE.
B nyukTe 10. 6 pesioMupyioTCca XapaKTEePUCTUKM aNNapaTHHEX Cpem-
CTB, KOTOPHE BJIMSAKNT HA pPa3MEPH.

10. 4. 1. UUesnsle KOHCTAHTHI

[lejlag KOHCTaHTa, COCTOAMAS M3 MOCJEIOBATEJbHOCTU LMD,
cuMTaeTcsa BOCBMEPUUYHOM, ecnu oHa HauuHaerca c¢ 0 (uwudpa
HyJIb), ¥ OECATUUYHOM B NPOTUBHOM ciiyuae. Hubpu 8 u 9 mmewnT
BocbMepuunbie 3Havenra 10 u 11 coorBercrTBenno. locnemoBaTesib-
HOCTBE LMdpP, KOTOPOM mnpemmecTByioT cumboJibl 0x (Hysib, X- MaJe€Hb-
xoe) wmim Ox (Hynb x-6oJsbmoe), pacCMaTpMBaeTCsa KakK MeCTHanla-
TUpUUHOEe LeJjioe. [eCTHAaNaTUpruUHee UMUOPH BKJIOUYAKRT OYKBH OT a
(manenbxoe) wmnm a (Gompmoe) no F (mamenbxoe) wmym F (Bosnbmoe)
co suHauveHuamu or 10 mo 15. JecaTmuHas KOHCTAHTAa, BEJIMYMHA
KOTOPOM MpEeBHIAaeT HauboJibllee MAWMHHOE IIeJI0e CO 3HAKOM, Cuu-
TaeTcd IJIMHHOM, BOCMEPUUYHAA WM WECTHAAaTUPUUHAA KOHCTAaHTA,
KOTOpOE MpEeBHIAaeT HauboJibllee MAlMHHOE Lejioe 6e3 3HaKa, TaKxe
CUMTaeTCHad OJIMHHONM.

10. 4. 2. sBHBEe »OJIMHHIIE KOHCTAaHTEHI

llecaTyuHas, BOCMEPMUHAS WM WLECTHANUATUPMUHAS KOHCTAHTA,

3a KOTOpOM HenocpexncrseHHO cienyeT L (osb- Masnenbkoe) wmm L
( 2716- Bosbmoe) , ABISETCHA AJIMHHOM KOHCTAHTOM. Kak obBcyximaercs
HUXE, HA HEKOTOPHX MAallMHAX LeJiEle M IJIMHHBIE 3HAUEHUS MOTYT
pPacCMaTpPUBATLCA KAaK UIEHTUUHEHE.

10. 4. 3. CuMBOJIBHIIE KOHCTAHTHI

CUMBOJIbHAA KOHCTAHTa - DTO CUMBOJ, BaKJIOUYEHHHM B OIOMHOU-
HEIE KABBIUKM, Kak, HanpmMmep, ' X' . 3BHaueHMEM CHMMBOJIBHOM KOHC-
TAHTE ABJISETCA UYMCJIEHHOE SHAauYeHMe STOTO CMMBOJIA B MAMHHOM
nperncTaBjieHrr Habopa CHMMBOJIOB.



HexoTopee HerpadmMueckyue CHMMBOJIE, OIMHOUHAS KaBBUKA = U
obpaTHasa kKocad uepTa \ MOTYT OHTbL NPEICTAaBJICHH B COOTBETCT-
BUM CO cJjlenyomey Tabjmuel yYCJIOBHBIX [IOCJIeIOBATEJIbLHOCTEN!

HOBas CTpOKa NL/ LF/ \'N
TOpM3OHTAJbHAS TalyIaund HT \T
CMMBOJI BO3BpaTa Ha OINHY I1O3ULIUI BS \B
BO3BPAT KapeTKM CR \R
nepexol Ha HOBYK CTPAHMUILY FF \F
obpaTHas kocasa uepTa \ \\
OIMHOUHAS KaBhUKa ' \'!
KOMOMHALMA BOUTOB DDD \ DDD

Ycnoeraa nocyenosarespHocTs \ DDD cocrouT M3 oBpaTHOM KO-

COM uepTH, 3a koTopol cruemnywT 1,2 wmnmu 3 BOCMEPMUHEIX LUOPEH,
KOTOPHE PAaCCMATMBAKTCH KAK 3alalle SHAUYSHUE KeJIaeMOTO CUM-
BOJIA. CHeL[,MaJ'[beIM CJIydyaeM 3TOM KOHCTPYKLIMNM ABJIA€TCHA IIOCJIEenO-
BaTespHOoCTs \ 0 (3a Hysem He crnemyer uubpa), KoTopas onpeme-
nser cumsos NUL. ecnm crenyommii 3a 0OpaTHOM KOCOM UepTOM
CUMBOJI HE COBNaJaeT C ONHUM M3 yKAa3aHHHX, TO obpaTHas Kocasd
yepTa UMI'HOPUPYeTCH.

10. 4. 4. OnaBamume KOHCTAHTEH

I[I;mapamomasgs KOHCTAaHTa COCTOMT M3 LeJIOM YacTu, IOeCATUYHOM
TOUKM, OPOOHOM uvacTu, OykBu E (manenbxas) wnmu E (©Gosbwas) u
LIeJIOM B3KCIIOHEHTH C HeoBA3aTesIbHBIM 3HAKOM. Kak 1ejas, TakK u
IpoBHasd YacThb ABJAOTCA IOCJESIOBATEJIbHOCThI Ludp. JImbo uesnad,
6o mpobuas uvacTe (HO He 06€) MOXeT OTCYyTCTBOBATH, JMOO 1e-
caTuUHaa Touka, Jmbo e (MasieHbkasg) ¥ skcrnoHeHTa (HO He TO u
IpyTOe OIHOBPEMEHHO) MOXET OTCYTCTBOBATH. Kaxmgasd MJaBaomasd
KOHCTAaHTa CUMTaeTCsd MMEKIE) OBOMHYI TOUHOCTHb

10. 5. Crpoxn

CTrpoka - D3TO INOCJEeNOBaTEeJIbHOCTb CMMBOJIOB, 3aKJIlOUeHHAas B
OBOMHEIE KABHUKM, Kak, HaIpumMmep, »...». CTpoKa ¥MMeeT THUII
«vaccus maccueoB» u kjacc namary STATIC (oM. Tysxr 4 Humke) .
CTpoka MHMLMAJIU3VPOBAHA yKa3aHHBMM B HEW CHMMBOJIaMMu. Bce
CTPOKM, Oaxe MOSHTUUYHO SBANMCAHHBE, CUMTATCS Pa3JIMUHBIMU.
KoMMMJIATOP NOMEHmAaeT B KOHEel KaxIolM CcTpoku HyJsesou bant \0, c
TeM 4UTOOB NpOoCMaTpMBawilas CTPOKY NpoTrpaMMa MOIJla OIpenesiUTh
ee koHel. Illepel CTOAMMM BHYTPM CTPOKM CHMMBOJIOM IOBOMHOM Ka-
BLIUKM « IJOJIKEH OHTL NOCTaBJIEH CHMMBOJI OOPATHOM KOCOM YEepPTH \ |
KpoMe TOI'0, MOI'yT MCIIOJIb30BATLCSA TE Xe YCJIOBMSA I[IOCJenoBa-
TEJBLHOCTHM, YTO M B CUMMBOJIBHEIX KOHCTaHTax. /M mocijienHee, 00-
paTHas kKocasd dyepTa \, 3a KOTOPOM HEINOCPEeNCTBEHHO CJEHayeT
CMMBOJI HOBOWM CTPOKM, MUTHOPUPYETCS.

10. 6. XapakTepMCTHMKM annapaTHEIX

Crnegpymmasa Huxe Tabiauia CyMMMPYyeT HEKOTOPEE CBOMCTBA all-

CpexncTs



IapaTHOTO ODOpPyIOOBaHMs, KOTOPBIE MEHSAKTCS OT MAllMHEL K MallMHE.
XOTHd OHM M BJIMAKT Ha NEPEHOCHMMOCTB NPpOTpaMM, Ha NPaKTMUMKE OHU
NPenCTaBJANT MaJIEHbBKYKH NPOOJIeMy, WeM 3TO MOXEeT KasaTbCHa 3a-

paHee.
Tabmuua 1
DEC PDP- 11 HONEYWEL L | BM 370 | NTERDATA 8/ 32
ASCl | ASCl | EBCDI C ASCl |
CHAR 8 BITS 9 BITS 8 BITS 8 BITS
I NT 16 36 32 32
SHORT 16 36 16 16
LONG 32 36 32 32
FLOAT 32 36 32 32
DOUBLE 64 72 64 64
RANGE - 38/ +38 -38/+38 -76/ +76 -76/ +76

11. CumuTakcmuueckass HOTALIMUS

B MCHOJIbB3YyEMOM B DTOM PYKOBOICTBE CUHTAKCUUECKOM HOTALMU

CUHTaKCHUUECKME KATETOPUM BHIOSJAKNTCA KypCUBOM (NpuMm. MNepes.

B HACTOANlEE BPEMS CUHTEKCUUECKME KATETOpUM BMECTO KYPCUBOM

BBIIEJIANTCA IOIYEPKMBAHMUEM), a JIMTEPHHIE CJIOBA U CUMBOJIE -

XUPHBEIM WPUOTOM. AJIbTEPHATUBHEE KATETOPUM MEPEUYUCIANTCS Ha

OTHEJIbHEX CTpOUKax. HeoBAa3aTesibHHIM CHMMBOJ, TEPMMHAJBHBIM MU

HEeTEepMMHAJIbHEM, YKA3HBAETCH MHIEKCOM «Heob», Tak uro \( BHpaxeHue ---------
Heob \)

yKaseHBaeT Ha HeobOda3aTeJbHOEe BHPAXeHMe, 3aKJUYeHHOe B Quryp-

HEIX CKOOKax. CUMHTAKCUC CyMMuUpyeTcsa B NnyHkTe 18.

12. Yro B mMeHu Tebe MoeM?

SAspk «C» OCHOBHBAET MHTEPNPETALUIO MOSHTUIMKATOPA HA IOBYX
IIpM3HakKax Mﬂ@HTM@MKaTOpa: eIr'o0 KJlaCcCe IIaMATVM M eI"O THUuIle.
Kinacc namsarnm oripenesideT MeCTO M BpeMA XPaHEHWMA I[IaMATH, CB4A-
33aHHOM C MISHTUOMKATOPOM, TMUII ONpelesigseT CMHCJ BeJIMUMH, Ha-
XOoodaummMmxXcsda B IIaMATU, onpeneneHHoﬁ I1on Mﬂ@HTM@MKaTOpOM.
VimewnTCcHa JeThepe Kjlacca IIaMsaTu. aBTOMaTMUeCKad, cCcTaTmuec-

Kasd, BHEIHAA M PermcrpoBad. ABTOMaATHMUECKME IIEepeEMEeHHEIE ABJIA-
ITCHA JIOKAJIBHBEIMM IIJId KaXIOI'O BEIZOBA BJIoKa M MCcUesalnT IIPM BEI-
xXome ”3 3TOoro obJjioka. CTraTuUUecKMe [IepeMeHHBEe ABJIATCS JIOKAJIb-
HEIMM, HO COXPAaHSAKnT CBOM 3HaUYeHMd OJid CJlelyllero Bxola B OJIOK
oaxe IOCJIe TOI'O, KaK ylIpaBJIeHME IepemaeTcsa 3a Npeneju OJIoKa.
BuemHume IIEpEMEHHEIE CYUECTBYIT VM COXPaHAKT CBOM 3HAYEHMA B
TeueHMe BHIIOJIHEHUS BCen IIporpaMMel ¥ MOT'YT MCIIOJIB30OBATHCA IOJiA
CBA3M MeXOy @yHKHMHMM, B TOM UYMCJIe VM MeXIy He3aBUMCHMMO CKOM-
IIMIIMPOBaHHBIMMA @yHKHMHMM. PePMCTpOBHe IIEepEeEMEHHEIE XPaHATCHA
(e 370 BO3BMOXHO) B OBICTPHIX PETUCTPAX MAWMHE] MNONOBHO aBTO-
MaTUMYECKVM II€PEMEHHBIM OHUM HABJIAKTCA JIOKAJIBHBIMM IOJIA KaXIOOI'O
OJIOKa M MCUesaKnT IIPM BEXOIE M3 3TOro OJoKa.

B asmke «C» nNpemycMOTPEHO HECKOJIBKO OCHOBHEBEIX TUIIOB

ODBEKTOB!

ob6bexTr, HanucaHuee kak cumsosin ( CHAR), nocrarouno sesnu-

KM, YTOOBl XPaHUTL JIOOOM UJIeH M3 COOTBETCTRBRYKIEIO IaHHOM pea-
JIM3aluuy BHYTPEeHHeIO Habopa CUMMBOJIOB, U €CJIM HeMCTBUTEJIbHEN
CMMBOJI M3 B3TOI0 Habopa CHMMBOJIOB XPaHUTCS B CHMMBOJIBHOM Lepe-



MEHHOM, TO €€ BHAaYeHMe BKBMBAJIEHTHO LEJIOMY KOOy 3TOTO0 CUMBO-
Jla. B CUMBOJIBHEIX [NE€PEMEHHHX MOXHO XPAaHUTL U OPYTHME BEJIUMUMHE,
HO peanm3auudga OyIeT MallMHHO- 3aBUCUMOMN.

MOXHO MCIOJIb30BATE 0O TPEeX Pa3MEpPOB LEJHX, ONMCHBAEMEX

xak SHORT I NT, INT » LONG | NT. JInmuHHEE LieJEle 3aHMMAKnT He
MEHbIIE MaMATM, UeM KOPOTKME, HO B KOHKPETHOM peanmM3aluyu MOo-
XET OKa3aTbCs, UTO JMOO KOPOTKME LeJhe, JMbo IJIMHHHE LeJbe,
JIubo Te M Opyrue OyIAyT SKBUBAJIEHTHH NPOCTHM LeJibM. «IIpocThe»
leJlele MMEeT €CTEeCTBEHHHM pas3Mep, NpelyCMaTpMBAEMBM apxXUMTEK-
TYPOM MCIIOJb3YEMOM MAllMHE], OPYyTMe pasMeph BBOOATCH IS yIOBO-
JIETBOPEHUSA CHELMAaJIbHHX IOTpebHOCTEN.

llensle 6es3 3Haka, onuceBaemee kak UNSI GNED, nomumusaworcs
3akoHaMm apudpmeruxu no momysiw 2**N, rme N - umcio 6urToB B uX
npencrassgenvu. (Ha PDP-11 nnundbie Benmuuubel 6€3 3HaKa HE Ipe-
Iy CMOTPEHE) .

nasaoume ommuapHoi TouHocTr (FLOAT) u nsasaomme IBOMHON
rounocTu ( DOUBLE) B HexoTOprRix peanmszanmax MOTYT OBTH CHMHOHU-
MaMIN.

[IOCKOJIBKY OOBEKTH YNOMAHYTHEIX BHIIE TUMNOB MOT'YT OBTL pa-

3yMHO UHTEPIPEeTUPOBAHE KAaK UMClila, 3TY TUNE OyIyT HA3HBATLCH
apubmeruueckumu. Tunsl CHAR u | NT Bcex pasmepor coeMecTHO Oy-
OyT HaseBaTbca LejouncieHHsiMu. Tuner FLOAT 1 DOUBLE coemecTHO
ByOyT Ha3SHBATLCHA I[1JIaBALWMMM TUIAMA.

KpoMe OCHOBHEIX apMOMETMUECKMUX TUIMNOB CYyULECTBYET KOHLENTY-
aJIbHO OECKOHEUHHI KJIACC MPOM3BOIHBIX TUIIOB, KOTOPHE 00pas3ylnT-
CA M3 OCHOBHBIX TUIIOB CJIEOYIMM OOPa30M:

MaCCHUBE OOBEKTOBR OOJIBIIMHCTBA TUIIOB,

OYHKLUUM, KOTOPHE BO3BPAMAKT OOBEKTH 3aNaHHOTO THUIA,
yKasaTeJau Ha OOBEeKTH IOAaHHOI'O TUIIAa,

CTPYKTYPH, COHEepXallye MOCJelOBaTEeJIbHOCTE OOBEKTOB

PAa3JIMUHEIX TUIIOB,

ODBEenMHEHMS, CIIOCOOHEE COIepXaThb OIOMH M3 HECKOJIbKUX
OOBEKTOB PAa3JIMUHBIX TUIIOB.

BooOwe roBOpdA, 2TM METOIE IIOCTPOEHUA ODBEKTOB MOTYT IIPU-
MEHATLCH PEKYPCUBHO.

13. O6mexTrl M |L- 3HaueHUsT

OBBEKT ABJIAETCH IOCTYNHHM OBpaboTKe yJdaCTKOM [NaMATHu,

L- sHaueHme - 5TO BEIpAXEHME, Ccbulapmeecd Ha oOwvekT. OueBMIHBIM
npuMepoM BrpaxeHus L- sHaueHusa aBigercsa mpmeHTudukaTop. Cymec-
TBYKOT Ollepaluy, Pe3yJbTaTOM KOTOPHX ABJIATCHA L- 3HaueHusa;, ec-
Ju, HanpmMmep, E - Bopaxenue yxkaszsanHoro Ttuna, 1o *E aBngercs
BupaxeHreM L- 3Hauenus, cceulaomyMcsa Ha obbekT E. Haszeanue

«L- 3HaueHME» NMPOMCXOOUT OT BHpaxeHuda npuceameaHusa E1=E2, B
KOTOPOM JieBad YacTb INOJIKHA OBTh BHpaxeHuem L- snauenus. Ipu
nocJjenyoieM OOCYXKISHUM KaxXIONM olepauuyr OyIeT yKas3bBaThbCH,
OXMIaeT JIM OHa olepaHnoB L- 3HaueHmsa u BomaeT Jjm oHa L- snaue-
HUE.

14. Ipeo6pasoBaHuUs

Pan omepaumy MOXET B B3aBUCUMOCTM OT CBOMX OII€PaHIOB BH-
3EIBATH NpeoOpa30BaHME BHAUEHME OlepaHOa M3 OOHOTO TuUlla B
OpyroMr. B msToM paszmejie OOBACHAKNTCS PEelyJIbTATH, KOTOPHE CJie-



OyeT OXMIAaTh OT TakuxX npeobpasosaHmi. B mn. 14.6 Homsomarcs
UTOTU HpeobpasoBaHUM, TpebyeMele OOJIBIIMHCTBOM OOBIUHEIX Ollepa-
UMM, DBSTU CBEOEHMS HOONOJIHAKNTCS HEeOODXOIOMMEIM OOpa30oM NpM OOCYX-
OEeHUM KaXIO¥ OllepalMu.

14. 1. CumMBOMNE U LeJEHIE

CHMMBOJI UJIM KOPOTKOE LIeJI0O€ MOXHO UCIOJIb30BATL BCHOOY, IIe
MOXHO MCIOJIb30BAThH 1eJioe. BO BCeX CJiydyasx 3HadeHue npeobpa-
3yeTcda K LeJoMy. IllpeobpaszoBaHme 0OoJjiee KOPOTKOIT'O LeJjioTo K 0o-
Jlee IJIMHHOMY BCETIa CONPOBOXIAETCH 3HAKOBEIM PAaCHIMPEHUEM; Lie-
JIBle ABJIANTCSA BEJMUMHAMM CO 3HAKOM. OCYHECTBJISETCS MUJIM HET
3HAKOBOE pacCHMpeHMue OJisS CUMBOJIOB, 3aBUCUT OT UCIOJIb3YEMOM’
MAallMHE, HO TAaPaHTUPYETCHd, UTO UJIEH CTAHIAPTHOTO Hadopa CHUM-
BOJIOB HEOTPMIATEJIEH. M3 BCEX MallMH, PaCCMATPUBAEMHIX B DTOM
pykoBomcTee, ToJjibko PDP-1l ocymecrengeT 3HakKOBOE pacllMpeHMeE.
obJylacTb 3HAUEHUM CUMBOJIbHEIX NepeMmenHeix Ha PDP-11 menserca ot
-128 mo 127; cumsosel 3 Hatopa ASCL1l uMmenT MOJIOXMTEJIbHEE
3HaueHusa. CUMBOJIbHAS KOHCTAHTA, 3alaHHasd C NOMOILI BOCHME-
PUUHOM YCJIOBHOM MNOCJEIOBATEJIbHOCTH, MNOIBEPTAeTCs 3HAKOBOMY
PACIIVMPEHMI0 M MOXET OKa3aThbCd OTPUIATEJIBHOM, Hanpumep, '\ 377
uMeeT 3HaueHue - 1.

Korpma OoJiee mnamMHHOE LeJioe IpeobpasyeTcd B Dojiee KOpOoTKoe
min 8 CHAR, oHO ofBpesaeTca ciieBa; JauiiHME OMTH DPOCTO oTbOpa-
CEHIBAITCH.

14. 2. Tunst FLOAT » DOUBLE

Bcsa niaepawpmas apruoMeTuxka B «C» BRENOJHAETCHS C OBOMHOM
TOYHOCTBI KaXIHM pas, korma ofbwexkrT Ttuna FLOAT noaensgeTca B
BHpaxeHuy, oH ymimHaercsa nmo DOUBLE nmocpenmcrsoM moGamiienus
HyJIe B ero OpoOHy® dYacThk. korma ofwekT Tuna DOUBLE momxen
OuTe npeobpasoBadH k Tuny FLOAT, nanpuMep, npu npucBamvBaHMWu,
nepen yceueumeMm DOUBLE oxpyrmsaerca mo mmmuer FLOAT.

14. 3. NnaBammme M LEJIOYMCIIEHHBIE
BeJIMYMHEI

[IpeobpaszoBaHMe IJjaBallMX BHAUEHUM K LEeJIOUMCIJIEHHOMY TUILY
yMeeT TeHIeHLMIO OBITH page} HeKOTOpO]Z CTEeIIeHV MallMHHO- 3aBUCUMEIM,
B WaCTHOCTM HallpaBJIEHME YyCEeUeHMA OTPMIATEJIbHBEIX YMCeJI MEHAEeT-
Cd OT MallMHe K MalMHe. Pe3yJbTaT He ONpenejieH, eCJM 3HadeHUe
He IOMEelaeTCcsa B NPemoCTabligeMOe NPOCTPaHCTBO.

[IpeoOpasoBaHMe LEJIOUMCIJIEHHBIX 3HAUYeHMY B IIJlaBalye BHIIOJI-
HaeTca 0e3 OCJIOXKHeHUM. MOXeT HNPOM3OMTM HeKOTOopas HNOTeps TOod-
HOCTM, €CHIM OJIS pel3yJibTaTa He CONEPXMTCH OOCTAaTOUYHOIO KOJIM-
JyecTBa OUTOB.

14. 4. YxasaTesu m 1ieJsle



ejyioe MM OJIMHHOE LeJjioe MOXeT OBIThb anGaBneHo K yKaz3arTe-

JII0 MJIM BHUTEHO M3 HEero, B B3TOM CJlyuae IepBasd BeJIMUMHA npeo@-
rasyercda TakK, KaK YyKa3eBaeTCHd B pal3ngesie OIIMCaHMA Oollepalun
CJIOXEHNMA.

IBa ykKasaTeJsda Ha OOBEKTH OOMHAKOBOI'O TUIIA MOT'YT OHTH
BEIUTEHE], B BDTOM CJlydYae pe3yJjibTaT npeobpasyeTcs K LeJjioMy, Kak
YyKasbplBaeTCHa B pas3mesie ONMCaHMA Ollepaluuy BHUYMTAHNA.

14. 5. llenoe 6e3 BHaKa

Bcaxuy pa3, KoI'Ia LeJjioe De3 3Haka O00BbeIMHSAeTCHdS C NPOCTHEM
LeJIEM, IIPOCTOe LieJioe IpeobpasyeTcsa B lLejioe 0e3 3Haka U pe-
3yJIbTAT OKa3EBaeTCs LeJiblM 0e3 3HakKa. 3HadeHMeM ABJIgeTCHd Hau-
MeHbllee Lejioe 0e3 3HaKa, COOTBEeTCTBYyIEe LIeJIOMYy CO 3HaKOM
(o mMomysw 2**pasmep cyioBa). B OBOMYHOM IIONOJIHUTEJIBHOM Mpe-
CTaBJIEHUNM 35TO npeo@paBOBaHme ABJIA€TCA YMCTO YMO3PUTEJIbEHEBEIM M
He M3MeHseT QaKTUUeCKYIn KoMOMHaLMuin OMTOB.

Korma uenoe 6e3 3Haka npeobpasyerca k Tuny LONG sHaue-

HMEe pes3yJibTaTa COBIalaeT CO 3HadeHMeM LeJjioro 6es3 3Haka. Ta-
KM 0Opa30M, »TO INpeobpasoBaHMe CBOIOUTCSA K IDODABJIEHMIO HYJIeM
cJieBa.

14. 6. ApupMeTmueckme npeobpas3oBaHUS

Nomasigniee OOJBIMHCTBO ONEepaluy BHBBBAET NPeoBpas3oBaHue

" orpenejideT TUIIEL pe3yJibTaTa aHaAJIOT'MYHEIM O6pa30M. HpMBO,HMMaH
HMXE CXeMa B HaJjibHenmeM OyOeT Ha3BBaTbLCS KOOBUHBEIMM apubmeTu-
YeCKUMU IPpeoOpas0oBaHUAMMUD.

CHauasa Jjiobeie onepauns tuna CHAR mnm SHORT npeobpazyiorcsa B

I NT, a snwobrie onepanmel Tmna FLOAT npeo6pazyiorcas B DOUBLE
SareM, ecnaM Kakom- mmbo onepanm mMmeer Tun DOUBLE, To mpyroi
npeobpasyerca k tuny DOUBLE, u sTo 6ymer TmnoMm pesyabTara.

B NpPOTMBHOM Cjlyuae, eCiM Kakol- qnbo onepanna mMeeT Tun LONG,
TO OpyTrou omepaun npeobpasyercsa k tuny LONG wu sTo m Bymer
TUIIOM pe3yJibTaTa.

B nmpoTMBHOM Cllyyae, eCJM KakoM- MO OIepaHll MMeeT TUII

UNSI GNED, To mpyroit omepaun npeobpaszyercs k Tuny UNSI GNED

m 9TO GyneT TUIIOM pe3gyJibTaTa.

B mpoTuBHOM Ciiyuae ofa onepanuma OynyT mvmerb Tun | NI, u sTo
OynoeT TUIIOM pe3yJbTaTa.

15. BrpaxeHwus:

CTapuMHCTBO ONEepaLul B BHPAXEHUAX COBMNANAET C HOPALKOM
CJlenOoBaHMA OCHOBHEIX [NOOPA3IOEJIOB HACTOAWETO pasnesia, HauMHas
C CaMoOT'0 BHICOKOTO YPOBHS CTapuMHCTBA. Tak, HANpMMep, BBEPAaXe-
HUAMM, YKa3BBAEMBIMYM B KaueCTBE ONEPAaHNOB onepaumm +

(. 15.4), dABnaowrcsa BHpaxeHnws, onpenesendele B . m. 15.1-15. 3.
BHYTpM KaxIOTO NOOpasnejyia olnepaluy MMeeT ONVMHAKOBOE CTaplMH-
cTBO. B kaxmoMm nompasnesie IJjis ONMCHBAEMBEIX TaM ONepalui yKa-
3SEIBAETCS UX ACCOLUMATMBHOCTL CJieBa MM chnpasa. CTapumMHCTBO U
ACCOLUMAaTUBHOCTL BCEX ONepaluii B BHPAXEHUSAX PE3OMUPYIOTCS B
rpaMMaTHUUeCcKoOM ceBomke B . 18.



B OPOTMBHOM CJlydae NOPSAIOOK BEUMCJIJIEHUY BHEPAXEHUN He Oolpe-
OejieH. B 4acTHOCTHM, KOMIMJIATOP cuMTaeT cebsa B IpaBe BHUUC-
JIATbH INOINBEIPAXEHMS B TOM NOPSAIKe, KOTOPHM OH HAXOIOUT Haubojiee
50beKTUBHEIM, HOaXe eCJIM DTU NOINBEPAXEHMUS NPUBOIOAT K NODOUHEM
s@bexTaM. Ilopgamok, B KOTOPOM IPOMCXOOAT NOOOUHBEE BQPEeKTH, He
crnenudMUUpPpyeTCcsa. BrlpaxeHMs, BKJIOYAKIMEe KOMMYTaTMBHEE UM aCCO-
urnaTusHee omnepauyu ( *,+, & !, ), MODyT OHTbL NEepeynopsaIOUEHb
INIPOM3BOJIBHEIM OOpPasOM Iaxe IIPY HAJUUMM KPYIJIBIX CKOOOK,; UYWTOOBL
BHIHYIWUTb OIPEeneJIEHHBEYM NOPAOOK BHUMCIIEHMM, B B3TOM CJjlydae He-
00XOOVMO MCIIOJIE30BATh HABHHE IPOMEXYTOUHEE [IepPEMEeHHEE.

[IpM BEIUMCIIEHUM BHPaXeHMM o0paboTka NEePEeNOJIHEHMS M IPO-

Bepka NpM IOeJIeHUM ABJISTCS MallMHHO- 3aBUCUMEBIMM. BcCe CylecTBY-
puMe peanusauny As3biKka «C» MIHOPMPYKWT NepernojiHeHMre LeJBx; o6-
paboTka cuTyaumud npyu mesenur Ha 0 ¥ Opr BCexX OCOBBIX Cllydasax
C IJIaBalUVMM UYMCJIaMM MEHSAeTCsS OT MAllMHB K MallMHe M OOBIYHO
BHIIIOJIHSAETCS C IIOMOUBbI OUOIMOTEUYHOM (QYHKLUM.

15. 1. [lepBuuHEIe BHPAXEeHMUS

[lepBMUHEIE BHPAXEHMsA, BKJIKOUAKIME ., ->, MHIOEKCALUMI U OO0-
pameHMsa K QYHKLUMAM, TIPYyNNMPYITCS CJIeBa HAaIpabso.
[lepBMYHOE BHPAaXEHUE!

UOSHTUPUKATOP

KOHCTaHTa

CTPOKa

( BEIPaXEHME)

NepBUYHOES- BHpaXeHue [ BupaxeHwue]

nepBudHOe- BhpaxeHue ( COMCOk- BEIpAXEHMI HeOo
neperuHoe- L- 3Hauenve . UneHTudmuxkaTop

IIePBUUYHOE- BRPAXEHNUE - > MISHTUPUKATOP

CHMCOK- BEIPAXEHMM!

BEIPAXEHME

CHMCOK- BEIDQ)XEHMM, BBPaXEHUE

meHTUOUKATOP ABJISAETCH NEPBUUYHEIM BEPAXEHMEM IPU yCJIOBUM, YTO
OH ONMCAaH NomxXomammM ob6pasoM, KaK 3TO obCyxIaeTCs HMXE. TUI
nmeHTU@MKaTOPa OonpenejyigeTcsa ero onmcaHmem. Ecam, OIOHAKO, TU-
IIOM MIOEHTUPMKATOPpAa SABJISETCS «MacCHUBb ...», TO BHAYEHUEM BHpPAa-
XEeHMA, COCTOAWETO M3 3TOr0 MIAEeHTHOMKaTOopa , ABJIAETCHA yKasa-
TeJlb Ha IEPBBM OOBEKT B BTOM MaCCHMBE, a TMUIOM BEpPaXeHuUd Oy-
OeT «ykas3aTejyb Ha ...». Bojee TOro, MIOEHTUPMKATOP MaCCHUBa HE
ABJAeTCA BHpaxeHuem L- 3HaueHus. nomoBHEM OOpaz3oOM UIEeHTUbUKA-
TOP, KOTOPBIM ONMCAH KaK «OyHKLUMH, BO3BpaWlammas ...>», 3a UCK-
JIOYEeHMEM TOTO CJlydas, KOoTOga OH MCIHOJIb3yeTCs B NO3MLUMM MMEHU
byHKUMM NpM oOpalleHMM, NOpeodbpasyeTcsa B «ykKas3aTeslb Ha QyHK-
Mo, KOTOpas BO3BpamaeT ... ».

KoHCTaHTa ABJIAETCH NEPBUUYHEIM BEPAaXeHMEM. B 3aBUCHMMOCTU

oT ee Qopmel TunoM KoHCTaHTH MoxeT OmTb | NT, LONG mnr DOUBLE
CTpoka fABJISETCS NEPBUUHBIM BHPaXeHMEM. JVICXOOHEIM €€ TUIIOM
ABJIAETCH «MAaCCMB CMMBOJIOB»; HO CJIeOysd TEM Xe& CaMeM NpaBUiaM,
KOTOpPBIE NPUBEIEHH BHIIE O MISHTUOMKATOPOB, OH MOOUPMUMPDYyET-
Cd B «yKasaTeJb Ha CUMBOJIEY, M PEe3yJIbTaTOM fABJISeTCH yka3a-
TEeJIb Ha [EepBHI CUMBOJ CTPOKM. (MMEeTcsa UCKJIINUEHME B HEKOTO-
PHX MHUIMaImMsaTopax; cm. . 16.6.)

BelpaxeHre B KPYTIJIHIX CKOOKax fABJIAETCS NEPBUUYHEIM BBPaXEHM-

eM, THUI M BHAYEeHMEe KOTOPOTO MIEHTUYHH TUIY M BHAUEHMIO 3TOTO
BHIPAXeHMA 0e3 CkOOOk. Hanmume KpPyIJEIX CKOOOK He BJMAET Ha
TO, ABJSETCH JIM BHpaxeHue L-3HaueHuem uiu HeT

HepBMque BEIPAXEHME, 3a KOTOPHEIM CJIegyeT BEIPAXEHME B



KBAIpPaTHHX CKOOKAaX, ABJIAETCH [EPBUUHLEM BHPAXEHMEM. VHTYUTUB-
HO SCHO, UTO 3TO BHpPAXEHME C MHOEKCOM. OOGBUHO MNEPBUUYHOE BH-
paxeHre MMeeT THUI KyKa3aTeJlb Ha ...», MHIEKCHOE BHpaxeHue
mmeer Tun | NT, a Tunom pesynbTara ABISEeTCH K. ..». BupaxeHue
E1[ E2] no onpemesenun mnentmuHo sepaxenmno * ((El) + (E2)).
Bce, 4TO HeOOXOOMMO »OJIA NOHMMAaHMA STOM 3anMCH, CONEPXUTCH B
3TOM pasmejie; BOINPOCH, CBA3AHHLHE C MNOHATMEM UISHTUOUKATOPOB
u omnepaumit * u + paccmarpupanTca B n.mo. 15.1, 15.2 n 15.4
COOTBETCTBEHHO, BHBOIE CYMMUPYIOTCHS Huxe B . 22. 3.

Obpalenmne K QYHKLUUU SBJISETCH [IEPBUUHEIM BHPaAXEHMEM, 3a
KOTOPBEIM CJIEAyeT SaKJIOUEHHHM B KPYIJIEE CKOOKUM BO3MOXHO IIYyCTOM’
CIMCOK BBIPAXEHMM, pPa3IeJIeHHHEX SaldTBMM, KOTOPHE M NpelIcTasb-
JIAIT COOOM QaKTMUeCKME apIryMEeHTH QYyHKUMM. I[IepBUUHOE BEIPAaXe-
HME IOJIXHO OBITh THIAa KOYHKLMS, BO3BpAllAnUAasg ...», a pe3yllb-
TaT obpameHrd K QYHKUUM MMEeeT TUIl «...». Kak yKasbBaeTCs HU-
Xe, paHee He BCTPEeYaBIUMNCA MIOSHTUOMKATOP, 3a KOTOPEIM HENOC-
PEOCTBEHHO CJIeOyeT JieBas KpyIJlas Cckobka, CUMTaeTCs ONMCAaHHBM
IO KOHTEKCTY, KakK IpenCTaBadolMM QyHKLMIO, BO3BpPAllAIYD Le-
Jloe; CJIemOoBaTeJIbHO dalle BCEeTO BCTpedYanmuMcda ciyday QyHKLMUM,
BOS3Bpamamien Iejioe SHAUeHMEe, HEe HYXIaeTCd B ONMCAaHUN.

llepen obpameHreM JoObe dakTuueckue apryMeHTun Tuna FLOAT
npeobpasyworca k tuny DOUBLE, nwbee aprymentm tuna CHAR wunu
SHORT mnpeo6pasyworca k Ttuny | NT, 1, xak oBBUHO, MMEeHa MacCu-
BOB Npeofpas3ywnTca B ykKasaTesu. Hukakme Opyrre npeobpasoBaHud
HE BHIIOJIHAKOTCSA aBTOMATMYECKM, B YAaCTHOCTM, HE CpPaBHUBAET TU-
Nel aKTUUECKMX apryMEeHTOB C THUIaMU QOPMAaJIbHEX aplyMEeHTOB.
Ecau npeofbpas30BaHMe HEeODXOAOMMO, MCIOJIb3YWTE SBHHM [I€PeBOI
muna (CAST); cm. .o 15.2, 16.7.

[Ipy MOATOTOBKE K BHB30BY QYHKLUMU OEJIA€TCH KONMS KaxIoOTO
baxTHueckoTo napamMeTpa; TakuM oOpaszoM, BCe Iepemaur apryMeH-
ToB B A3biKe «C» ocymecTBIANTCA CTPOTO IO 3HAUEHMD. OYHKLNA
MOXET M3MEHATh 3HAUYeHMS CBOUX (QOPMAJIbHHX IapaMeTpoB, HO 3TH
V3MEHEeHMSa HE BJIMSAKT Ha 3HAUYeHMS (QaKTUUECKMX HapaMeTpos. C
OPYTOM CTPOHB MMEETCS BO3MOXHOCTL IeperaBaTh yKas3aTesb [IpuU
TAaKOM YCJIOBMU, UTO QYHKLUMUS MOXET M3MEHATL 3HAUEeHUe OOBLEeKTa,
Ha KOTOPHEIM 3TOT yKas3aTesb yKas3wBaeT. [IOPAIOK BHUMCIIEHUS ap-
TyMEHTOB B fA3HKEe He ONpelesieH;, oOpaTuTe BHUMAHME Ha TO, UYTO
Pas3JIMUHBE KOMIMUJIATOPHE BHUMCIIAT 10 Pa3HOMY.

JonyCcKalonTCsa PEeKyPCUBHEE OOpalleHMSa K JIOOOM QYyHKLMUU.

[lepBMUYHOE BHIPAXEHME, 3a KOTOPHM CJegyeT TOUKa UM UIOSHTU-
brkaTop, ABJAETCHA BHPAXEHMEeM. [lepBOoe BHpPAaXeHUE NOJIKHO OHThb
L- sHaueHnueM, MMEHYOIMM CTPYKTYPY WIM OOBLEeOMHEHME, a MISHTU-
drkaToOp mOJIKeH OBTh MMEHEeM ujieHa CTPYKTYPH UM O6benMHEHM.
PesynbTaroM saBiagercs L- 3Hauenwue, ccrulapmeecs Ha MNOMMEHOBAH-
HEIMI UJIEH CTPYKTYPH UM OB6beOMHEeHM.

[lepBUUHOE BHPAaXEHME, 3a KOTOPHIM clegyeT crpeJska (cocTas-
JIEHHAS M3 BHAKOB - ¥ >) U UASHTUOMKATOP, ABJILAETCH BHPAXEHU-
eM. I[epBOEe BHPAaXeHMEe IOJIXKHO OHTh yKas3aTejieM Ha CTPYKTYPY WU
obbenMHEeHre, a UISHTUOUKATOP OOJIKEH MMEHOBATDL UJIeH 3TOM’
CTPYKTYPH UM OOBEeOUHEHMSA. PesynbTaToM aBigeTcs L- 3HaueHne,
CcchUIapieeCcsa Ha MNOMMEHOBAHHBIN UJIeH CTPYKTYPH MM OOBLEeOMHEHUH,
Ha KOTOPHM yKas3HBAeT yKa3aTeJIbHOE BHpaXeHMe.

CremoBaTesibHO, BHpaxeHre E1->MOS asiserca Tem xe caMeM,

uro u BupaxeHue (*E1l). MOS. CrpykTyph u O6benvHEHUS PacCMar-
puBawnTca B n. 16.5. TpuBenmeHHble 3meCh NpPaBUiia UCIOJbL30BAHUSA
CTPYKTYP ¥ OOBEOMHEHMM HE HAaBA3BBATCA CTPOTO, IJIS TOTO UTO-
Ob MMETH BO3MOXHOCTL OOOMTM MexaHus3M Tunos. Cm. II. 22.1.

15. 2. YHapHhe onepaumumn



BripaxeHne C yHAPHBIMM OIepaluMaMM I'PYNNIMPpYyeTCHS CHOpaBO Ha-
JIEBO.
YHapHOEe- BHPAaXeHME!

. BEIPAXEHUE
& L- 3Hauenue

- BHIPAXESHUE

| BrpaxeHwue

\ N BLpaxeHue

++ L- sHauenwue

-- L- sHauenwne

L- sHauenue ++

L- sHauenue—

(mMs- Tuna) BRIpaxeHue
S| ZECF Bripaxenue
S| ZEOF wmsa- tuna
YHapHasa onepaura * o3HAYaeT KOCBEHHYI ampecalun. Bhpaxe-

HME [OJIXHO OBIThH yKasaTeJieM, a pes3ylibTaToM aejgercsa L- 3uaue-
HME, CCBUIAKIIEECS HAa TOT OOBEKT, HA KOTOPHIM YKA3HBAET BHpPAaXe-
Hue. ECJiM TUNOM BHPAaXEHMUS ABJILETCH «yKasaTejb Ha...», TO THU-
[IOM pesyJibTaTa DymeT «...».

Pe3yJibTaTOM yHApPHOM onepaumu & gaBjsgeTCd yKasaTesb Ha

0BBEKT, K KOTOPOMYy ccrulaerTcsa L-3nauenme. Ecim L- 3Hauenue
UMEET TUIl «...», TO TUIOM pes3ysjbTaTa OymeT «yKasaTesb Ha
s

PesysibTaToM yHApHON omepaumu - (MMHYC) SBISeTCsS ee ole-
PaHI, B3ATHEM C NPOTUBOINOJIOXKHEIM 3HAKOM. [JIS BEJMUYUHE THUIA
UNSI GNED pesynbTaT mojlyyaeTcd BRHUMTAHMEM ee 3HaueHmsa us 2**N
(nBa B crenenr N), rme N-umcyo 6uroe B | NT. VYHapuou onepaunu
+ (nswc) He cymecTByer.

PesyJsibTaToM oONepaluu JIOTMYECKOTo oTpuuaHusa ! dsmaercs 1,
ecnu 3HaueHme ee omnepannma pasHo 0, m 0, ecnau 3HaueHue ee
omepaHma OTJMUYHO OT HyJda. Pesynbrar umeer Tun | NT. 3Ta one-
pauusa npuMeHuMa K JIOOOMy apudMeTHMUeCKOMY TUIYy MUJIM yKaszaTe-
JISM.

Onepaumusa \N maer oOpaTHH KO, WM IOONOJHEHME IO €OUHU-

LB, CBOETO ONepaHma. BHINOJHAKLTCH OOHUHHE aprubOMeTUuecKue npe-
obpazoraHusa. OnepaHn OOJIXeH OBITh LIEJIOUMCJIEHHOT'O THIIA.
OBBbekT, Ha KOTOPHM CcChUylaeTcsa onepaHn L- smauenma npeduxc-

HOM omnepauuu ++, yBEIMUMBAETCH. SHAUEHUEM ABJSETCHS HOBOE
3HAUEeHMe ollepaHIa, HO 3TO He L- sHauenue. BripaxeHue ++x sKBU-
BasienTHO x+=1. MuHdopMauuio O NpPeoBpas30BaAHMUAX CMOTPU B pasbope
onepauuu cyoxenuda (n. 15.4) u onepauun npucesausanus (1.
15.14).

[IpedukcHada onepauMsa—aHAJIOTMUYHA NPe®MKCHOM onepaumun

++, HO NPMBOIOUT K YMEHBIIEHMI CBOETO OllepaHzna L- sHaueHus.

Ipy npUMeHeHUM MNOCTOUKCHOM onepaumm ++ k L- 3HaueHuo pe-
3yJILTATOM GBJIAETCH 3HAUeHUEe OODBEKTAa, Ha KOTOPHM CCHJIAeTCH

L- sHauenme. Iocyie TOTO, Kak Pe3yJbTAT NPUHAT K CBEIEHUD,
OBBEKT YyBEJMUUMBAETCH TOUHO TakMM xe ofpasoM, Kak M B Ciydae
npedmxrcHOM omnepauum ++. PesyjabTaT MMeeT TOT Xe TUI, UYTO U
BhpaxeHnue L- 3HaueHwus.

[Ipy NpUMEHEeHVM MOCTOUKCHOM onepaumu—k L- 3HaueHuo pe-
3yJIbTATOM fABJISETCSA 3HAUeHMEe OOBEKTa, Ha KOTOPHI CCHJIaeTCH
L- sHauenme. Iocsie TOTO, Kak Pe3yJbTaT NPUHAT K CBEIEHUD,
OOBEKT yMEHBUIAETCS TOYHO TakKMM Xe o0pasoM, KaK M B Cciydae
npedmMKCHOM onepauum --. PesyJapTaT MMeeT TOT Xe TUI, UYTO U
Bhpaxeuue L- 3HaueHwus.

3aKJIUYeHHOE B KPyIJIEle CKOOKM MMS TMIa OaHHEIX, CTOAllee Ie-
pen BEPAXEeHMEM , BHI3BIBAET NpeoOpasOBaHMEe BHAUEHUHI STOTO BB
PaxeHUsa K yKa3aHHOMY THMIy. 3Ta KOHCTPYKLMSA HasHBaeTCs epe-
Bon (CAST). Umena tunos onwucesawnrcsa B m. 16.7.



Onepauusa Sl ZEOF BmmaeT pasmep cBoero onepaHma B Oalrax.
(TonaTue GaMT B A3LHIKE HE ONPEASJIEHO, pPas3Be TOJbKO KAaK 3Haue-
ume onepauum Sl ZEOF. OmHako BO BCeX CYHECTBYRIMX Peaim3almrax
BalToOM ABJISETCH NPOCTPAHCTBO, HEOOXOIMMOE IJi XPaHEeHUS
o6bexTa Tuna CHAR). IIpy nNpuMeHEeHUM K MACCUBY PEe3yJIbTaTOM SB-
JISeTCHA MOJIHOE UMCJIO BaliTOB B MAaCCHUBE. PasMep ONperesiieTCs U3
OmMCaHUM OOBLEKTOB B BHPAXEHUM. DTO BHPAXEHME CEMAHTUUECKU
ABJIAETCH LIEJIOM KOHCTAHTOM M MOXET OBTb MCIOJB30BAaHO B JIOOOM
MecTe, TIe TpefyeTcsa KOHCTaHTa. OCHOBHOE MNPUMEHEHME 3Ta Orle-
pauusa HAaXOIUT MPU CBA3AX C NpoLegypaMu, NONOOHHEM paclpeneiim-
TeJIAM NaMATH, M B CUCTEMax BBOIA- BHBOIA

Onepauusa Sl ZECF MoxeT OHTb Takke NPUMEHEHA UM K BAKJIOUESH-
HOMY B KPYTJIHE CKOOKM MMEHM Turla. B DTOM CJIydyae OHAa BHIIAET
pasMep B OamTax obObekTa yKa3aHHOI'O TUIla.

Koucrpyxuua Sl ZEOF ( tun) paccmaTprBaeTcs Kak LeJjioe, Tak

uro BepaxeHue S| ZEOF (Twum) - 2 5KBUBAJEHTHO BHPAXEHMO

(SI ZEOF (7um)9 - 2.

15. 3. MyapTHMOIMKATHUBHEE Olepaumun

MyJib TUTLIMKATUBHEE omnepauvu *, [, u % rpynnupywrcsa ciesa
Hanpaso. BHIIOJHAKTCHA OOHUYHHE apudMeTuueckue npeobpas3oBaHMH.
My Jib TUIIIUKA TUBHOE- BHPaXeHVE!

BEIpDAXEHVE * BHIpaxeHue

BeIpaxeHve | BhHpaxeHUe

Brpaxenve % BrpaxeHue

BuHapHas omnepauusd * o3HauaeT yMHOXeHMe. Omnepaumsa * acco-
LUVMAaTUBHA, U BHPAXEHUS C HECKOJIBKMMMY YyMHOXSHUAMM HA ONHOM U
TOM %€ YyPOBHE MOTYT OHTH MNEPEerpPyNIUMPOBAHE KOMIMIISATOPOM.
BuHaphas onepauusa /| o3Hauvaer mejeHue. llpu OeJI€HMU [IOJIO-
KVUTEJIbHBIX [EJIBX OCYIEeCTBJIAETCH yCeueHMe [0 HANPAaBJEHUD K Hy-
JII0, HO €CJI¥ OAMH M3 ONEepaHAOB OoTpulaTesieH, TO dopMa yCedeHUd
3aBMCHUT OT MCIOJIb3yEeMOM MalMvHe. Ha BCex MamMHax, OXBaTHBae-
MBIX HACTOAMMM PYKOBOICTBOM, OCTATOK MMEET TOT X& SHakK , UTo
u nenvmoe. Bcerma cnpasemmeo, uro (Al B) *B+AYB pasno A (ecnwm
B ne pasuo 0).

BuHapHas onepauusa % BuOaeT OCTATOK OT ASJIEHUS [IE€PBOTO
BEIDAXEHMSA HA BTOPOE. BHIIOJHAKNTCSA OOLUHBIE apuOMeTHMUeCKMe Mpe-
obpasoBaHua. OnepaHms He IoJukHE OnTh Tuna FLOAT.

*

15. 4. AgnuTuBHBE oIepauuu

ADOVMTUMBHEIE onepauum + m - TIPpYyNNMPYITCHA CJieBa Halpabko.
BHIIIOJIHAITCSA OOBUHEIE apudpMeTHUeckHue NpeobpaszoBaHmg. IOIg Kax-
OOM oIepaluuy MMETCS HEeKOTOPEE OOIOJIHMTEJIbHEIE BO3MOXHOCTH,
CBASBAHHEIE C THUIIAMM OIEPaHIOB.

AIDDUTHUBHOE- BEHPAXEHME!
BHIPpaXeHMe + BLIpaXeHUe
BEIPAXEHME - BEPaXeHUe

PesynbrTaToM onepauum + ABJIAETCA CyMMa OIepaHnoB. MOXHO CkJia-
IOBIBATh yKa3aTeJlb Ha OOBEKT B MaCCHMBE M 3HaUeHMe Jioboro LeJio-
UMCJIEHHOT'O TUIla. BO BCEX CJlydadx I[IOoCJiemHee Ipeobpa3yeTcs B
aIpeCcHOe CMEleHMEe IOCPEeNCTBOM YMHOXEHMS €I'0 Ha OJMHY OOBek-
Ta, Ha KOTOPHM yKaspBaeT B3TOT yKa3aTeJlb. Pe3yJbTaToM ABJILET-
Ca yKa3aTeJlb TOT'O X& CcaMOoT'o THula, YTO UM MCXOIOHHM yKasaTellb,



KOTOPBIM yKas3EBAET Ha IOPYyTOoM OOBEKT B TOM X& MaCCHMBE, CMEleH-
HEIMI COOTBETCTBYIMM 00Pas30M OTHOCUTEJIBHO NepPBOHAYAJIbHOTO
obwvexTa. TakumMm obpasoM, eciu P gaBisercs ykasaresnem ofbeKTa B
Maccuse, TO Bupaxenue P+l aBngercsa ykasaTeseM Ha CleIyouui
ODBEKT B BTOM MaCCUBE.

Hukakue OpyIrMe KOMOMHALMM TUIIOB IJIA ykKaszaTeJlell He paspe-
mamnTCH.

Onepaumsa + accouMaTMUBHAE, M BHPAXEHME C HECKOJIBKMMMU CJIO-
XKEHUSAMM Ha TOM X& CaMOM yPOBHE MOTYT OHTH IepeylopsSIOodeHEl
KOMIIMJISTOPOM.

PesyJsbTaToM olepaluuy - [ABJISEeTCS PAa3HOCTL OIepaHOOB. BEH-
IOJIHAKNTCA OOBIUHBEIE apudMeTHUeckue NpeobpaszoBaHua. Kpome TOTO,
U3 yKasaTeJid MOXeT OHTh BHEHUTEHO 3HAa4YeHMe JI0OOTO LeJIOUMCIIEeH-
HOT'O TMIla, OpuUeM, NPOBOOATCHA Te Xe CcaMele npeobpaszoBaHM4,
UTO M NPM OIepaluuM CJIOXEHMU.

Ecay BHUMTAKTCHA IOBa ykKasaTejid Ha OOBEeKTH OIOMHAKOBOI'O TU-

rna, TO pe3yJbTaT npeobpasyercsa (OesieHMEM Ha IJuHY OBbeKTa) K
runy | NT, npemcrasnas coBol UMCIIO OOBEKTOB, PaA3IEIARIMX yKa-
3bBaeMele OOBEKTH. ECIM 3TH ykazaTeJM He Ha OOBEeKTH M3 OIHOIO
¥ TOT'O Xe MaccCHuBa, TO TaKoe Ipeobpa30oBaHMe, BOOOIle T'OBOPH,
OaCT HEOXMIAHHEIE Pes3yJIbTaTH, IOTOMYy YTO IaxXe ykKasaTeJM Ha
OOBEKTE OINMHAKOBOTO THUIIA He 00sS3aHH OTJIMUATBLCS Ha BEeJMUUUHY,
KpaTHYKn OJIMHEe OD0BeKTa.

15. 5. Omepaumm cpeura

Onepauum cpoemura << u >> IPYNOIMPYKTCHA CJieBa Hamnpaso. [sA
obeux onepauum NPOBOOATCHA OOBIUHBEIE apudMeTHUUeCKMe Npeobpaso-
BaHUA UX ONEPAaHOOB, KaxXIblM M3 KOTOPBIX HOOJDKEH OBITH LIEJIOYMC-
JIEHHOTO THUMAa. 3aTeMm Npabbli omepaHn npeobpasyercs k Tumny | NT;
pPes3yJbTaT MMEEeT TUI JIEBOI'O OllepaHza. PesyseTaT He ONpenelieH,
eCJIM MNPAaBEM ONepaHn oTpulaTesieH MiaM OOoJblle UIM pPabBeH, YeM
ojimHa oObekTa B OuTax.

BripaxeHme- coBmura

BHIpaxeHne << BHpaxeHMNe

BEHIPAXEHME >> BHIPaXeHME

3uaueHueM Beipaxenva E1<<E2 asnaerca El (unTepnperupyemoe kak
koMbuHauysa 6UTOB), COBUHYTOe BJjeBO Ha E2 6uros; oceoboxmai-
mMecsa OMTH BaNOJIHAKNTCH HyJIeM. 3HaueHueM BupaxeHus E1>>E2 as-
naerca El, cmoeunyToe Bnpaso Ha E2 6GurosBmix nmosuumi. Ecim E1
mmeeTr Tun UNSI GNE, To caeur BnpaBo rapaHTHMPOBAHHO OymeT JIo-
rudeckuMm ( 3anoJIHEHVE HyJieM); B MNPOTUBHOM CJyuae CIOBUT MOXET
ety (4 Tak u ecrts Ha PDP-11) apubmermueckum (ocBoboxmamomme-
Cs OWTH 3aNOJIHAOTCS KONMEM 3HAKOBOTO 0OMTa).

15. 6. Onepaumm OTHOWEHUSI

Onepaumy OTHOUWEHMA I'PYNNMPYKTCHA CJleBa HANpabBO, HO 3TOT

baxkT He oueHb nojgeseH; Bopaxenue A<B<C ne o3HauvaeT TOrO, UYTO
OHO KAa3aJIoChb OBl HOJIXKHO O3HadaThb

BripaxeHre- OTHOIEHNW A

BHIPpaXeHMe < BLHIpaXeHUEe

BEHIPAXEHME > BLIPaXeHUE

BEHIPaXeHMEe <= BHIpaXeHMe



BEHIPAXEHME >= BLHIPaXeHMEe

Onepauyu < (menbume), > (OGosybme), <= (MeHblle WMIM PABHO) U >=
(Bonpme munu pasuo) Bce mawoT 0, ecnu ykasaHHOE OTHOUWEHUE JIOX-
HOo, m 1, ecnm OHO ucCTMHHO. Pesymnbrar muMmeeT Tun | TN. BremosxHga-
0OTCA OOBIUHEIE apudMeTUUEeCKMe Npeobpas3oBaHmsa. MoTyT CpaBHU-
BAaThbCHA NBa yKasaTeJsd, Ppes3ylbTaT 3aBUCUT OT OTHOCUTEJBHOTO
PACIOJIOXEHUA yKa3BBAEMEIX OOBEKTOB B alpEeCHOM IMPOCTPAHCTBE.
CpaBHEeHME yKasaTeJiell MepeHOCHMMO TOJIBKO B TOM CJjydyae, eCiu
YyKa3aTe M yKasHBalnT Ha OOBEKTH M3 ONHOTO M TOTO X& MacCUBA.

15. 7. Onepauum paBeHCTBa

BripaxeHre- paBeHCTBa

BEIDAXEHME == BHIPaAXSHUE
Bhpaxeuve ! = Bupaxenue
Onepauvu == (paBHo) u ! = (He paBHO) B TOUHOCTM AHAJOTUUHEH

OollepalmAaM OTHOIIEHMA, 3a MCKIIIDUYEeHMEM TOI'O, YTO OHM VMMEKT Bo-
Jlee HU3KUM ypoBeHb cTapumrHcTBa. (IO03TOMy 3HAUEHME BHPAXEHMUS
A<B==C<D paBuo 1 Bcaxwuit pas, xorma supaxeuue A<B u C<D nmenr
ONVHAKOBOE 3HAaueHMe MCTUHHOCTHU) .

YkazarTesyib MOXHO CPaBHMBATBL C LEJIBM, HO pe3yjbTaT OynerT
MallMHHO- HEe3aBUCVMBIM TOJIBKO B TOM CJllydae, e€eCJIM LeJIBIM ABJIAeT-
ca xoucranta 0. TapaHTuUpyeTCd, UTO yKasaTejb, KOTOPOMY IPUC-
BoeHo 3Hauenue 0, He ykaszpBaeT HM HA KAKOM OOBEKT M HA CAMOM
nesie oxkaswBaeTcsa paBHuM 0; 0BWENpUHATO CUMTAThL TAaKOM yKasa-
TeJIb HYJIEM.

15. 8. No6uromrass onepauust  u

BripaxeHne- 1.

Bhpaxenve & BHpaxeHUE

Onepauusa & ABJISETCH ACCOLUMATUBHOM, U BKIOUaKIMe & BHpPAaXEHUI
MOTYT OBITH NEepPeyHOpPANOYeHbl. BHINOJHAKNTCSA OOBIUHBIE apupMeTmdec-
K1e Npeobpa30BaHMi; Pe3yJbTaTOM ABJIAeTCHS NOOUTOBas QyHKIUSA
v

12 OII€EpPaHOOB. STa Oollepalda IPVMMEHNVMAa TOJIBKO K OIllepaHIIaM lLie-
JIOUMCJIEHHOI'O THMIIA.

15. 9. MHo6uromBasi omnepauust MCKIIOYAKLIEIO
" nnn'

BrelpaxeHMe- MCKJIInYanle IO~ UIIN!

BhIpaxeHue " BHpaxeHMUe

Onepaumsa ABJISETCS aCCOLMAaTMBHOM, M BKJIOUAIME BEIPAXEHU I
MOTYT OBITH INEPEYINOPSANOYEHE. BHIIOJIHANTCSA OOBUHHE apubpmeTmuec-
K1e Npeobpa30BaHUsd; Pe3yJbTaTOM ABJIAeTCHa NOOMUTOBas QYyHKLIUSA
UCKJIOUAKIETO ' MM onepaHmos. Onepauusa NPYMMEHVMa TOJIbKO K
onepaHIaM LEeJIOUMCJIEHHOTO THUIa.

N N



15. 10. HNo6urTomrass omepauysi BKJIIOYAKNIEIO
" nnn'

BrlpaxeHMre- BKIIUAKnILEeTO- UIIN.

BeipaxeHue \! Brpaxenme

Onepauua \! desngerca accoumaTubBHOM, U conmepxaume \! Brpaxe-

HMS MOTYT OBITH [IE€PeylOpPSAIOUYeHH. BHIIOJIHSNTCSA OOBYHBE apubMme-

THUYeCKMEe NpeobpasoBaHMUs; pes3yJbTaTOM ABJdAeTCca nodbmroeas QyH-
KIMA BRJOUARMETO ' uiau onepaHnosB. Onepaums IPYMEHVMAa TOJIbKO
K ONepaHIaM LEeJIOUMCJIEHHOTO TMIa.

15.11. JNlormueckass onepauust  u

BripaxeHne- JIOTUYECKOT'O- U.

Brpaxeuve && BHpaxeHUe

Onepauusa && rpynnupyercsa cjeba Hamnpaso. OHa Bo3BpamaetT 1,
ecnu oba ee omepaHma OTJMUYHE OT Hysnda, u 0 B mpoTuBHOM Ciy-
yae. B ormmmume or & onepaumsa && rapaHTHMpyeT BHUMCIIEHME CJleBa
HanpaBo, OoJiee TOTO, eCyM nepBbili onepaHn pased 0, ToO 3Haue-
HME BTOPOTO OlNepaHia BOOOIEe He BHUUCIIASTCH.

OnepaHIn He OOA3aHB OHTh OIMHAKOBOTO TUIMA, HO KAXIEM U3

HUX IOOJIXeH OBTb JIMOO OIOHOT'O M3 OCHOBHEIX TUIIOB, JMOO ykKa3aTe-
JgeMm. pesynbTaT Bcerma umeetr Twun | TN

15. 12. Onepaumsi 1OrMYECKOTO  WMIN

BrIpaxeHre- JIOTMUYE CKOTO- UJIN,

Beipaxenve \!\! Brpaxenue

Onepaumua \!\! TI'pynnupyerca cmera mHanparso. OHa BO3BpamaetT 1,
eCNM OOMH M3 OIepPaHIoB oTjuueH oT Hysnd, u 0 B npoTuBHOM Cily-
yae. B orsmume or omnepauvu \! Onepauma \!\! Tapanrupyer Bw-
uMCJIeHME CJIeBa Hanpaso; 0OoJiee TOTO, E€CJM MNEPBHM ONepaHi OT-
JIMUEH OT HyJid, TO 3HAUEeHMe BTOPOTO ONepaHma BooOle He BHEUMC-
JgeTcHd.

OnepaHmOs He O0A3aHB OBHTL OONMHAKOBOIO TMIMA, HO KAaXILIM U3

HUX IOOJIXeH OBTb JIMOO OIOHOT'O M3 OCHOBHEIX TUIIOB, JMOO ykKa3aTe-
JgeM. PesysabTar Bcerma mMmeer Tumn | NT.

15. 13. YcnoBHast omnepaumusi

Y CJIOBHOE- BEHPaXEHME.!

BHIpAXeHMEe ? BEIPAXEHME . BHpPAaXeHUE

Y CJIOBHEIE BEIPAXEHMA TPYIINMPYITCA CJIEBO HAIlpaBO. Briumcrnigercsa
SHAUYEHME II€pBOI'O BEIPAXEHMA, WM €CJIM OHO OTJIMYHO OT HYyJId, TO
pPes3yJbTaToOM OyHOeT 3HadeHMe BTOPOT'O BHPAXEHMSA, B IIPOTMBHOM
Cllydyae pesyJibTaToM OyIneT 3HAaueHMEe TPeTbeIr'O BHpaxXxeHudA. Eciu
5TO BO3MOXHO, NPOBOIATCHA OOBIYHEIE apudMeTHMUecKMue NnpeodpaszoBa-
HMA, C TeM, YTOOE NPMBECTM BTOPOE M TPEeTbe BEPaXeHMA K oble-
My TMIY, B HNPOTMBHOM Cllydyae, eciJu o0a BHpPaXeHUSA SBJISTCH
ykazsarejnaMy OOMHAKOBOI'O THIla, TO Pel3yJIbTaT MMeeT TOT Xe TUII,



B NPOTMBHOM CJllydae OIHO BEIPAaXeHMEe NOJDKHO OHTb ykas3aTeJyeM, a
npyroe - xoucrtaHtot 0, u pesynbrar OymeT MMETbH TUI yKa3aTe-
JIg. BBUMCISETCHS TOJBKO OIHO M3 BTOPOTO M TPETHETO BHPAXESHUIM.

15. 14. Onepaumsi npMcBaMBaHUS

lMeeTcsa pan onepauuii NpUCBaMBaHMULE, KaxIas U3 KOTOPHIX
TPYNNMPYEeTCs CJieBa HanpasBo. Bce onepauuy TpebyoT B KaueCTBe
CBOETO JIEBOTO onepaHma L-3HaueHue, a TUNOM BHpaXeHUS NPUCBAa-
MBAHUA ABJIAETCSH TUIl €70 JIEBOTO OlNepaHma. 3HAUYeHMEM BHPAaXeHUId
NPYCBAUBAHUSA ABJIAETCH 3HAUEHME, XPaHMMOE B JIEBOM OlNEepaHie
nocjie TOro, Kak NMpucBamMBaHue yxke OyIeT Npou3BeneHo. JlBe uac-
TM COCTABHOM ONEepaluu NMPUCBAUBAHUA ABJIAOTCS OTIEJIbHEIMM JIEK-
ceMamm.

BupaxeHye- NpUCBaUBAHNA!

L- sHauenue = BHIpaxeHue

L- sHauenue += BHpaxeHue

L- sHaueHre - = BHpPaxeHUe

L- sHauenue BHPAXEHUE

L- snauenue / = BEpaxeHME

L- sHauenue % BrHpaxeHue

L- sHauenue >>= BHpaxeHue

L- sHauenue <<= BHpaxeHue

L- sHauenue &= BHpaxeHMe

L- sHauenue "= BHpaxeHue

L- snauenme \! = Bmpaxenue

Korma npomusBomuTcsa mnpocToe npuceamBanHme C =', 3HaueHwue
BHIPAXEHMS 3aMeHaeT 3HaueHue OOBeKTa, Ha KOTOpOoe CCHUIaeTCs

L- sHauenmne. Ecniu ofa omepaHma MMET apubMeTuuecKuit Tur, TO
nepen NpUcBaMBaAHMEM I[IPABHI ONepaHn npeodpasyercd K TUIY Jie-
BOT'O OIlepaHma.

O ceomcreax BHpaxeHusa suma El om = E2, rme On - omHa u3
[IEPEeUMCIICHHEIX BHINE ONepalui, MOXHO CIEJIaTh BHBOI, €CJIU
yUeCcThb, 4YTO OHO 3KBMBaJeHTHO BupaxeHuio El = E1 on (E2); ox-
Hako BupaxeHue El Broumcngerca Tosbko omuH pas. B ciyuae ome-
paumii += 1 -= JIEBHI ONEpPaHI MOXeT OLThL yKa3aTeJieM, IpuuyeM
npu 37oM (LIEJIOUMCIIEHHHI) [NPAaBhLl ONepaHi npeobpasyeTcsa TaKuM
obpasoM, kak of0bacHeHO B 1. 15.4; Bce mpabble ONEepaHOs U BCe
OTJIMUHEIE OT yKaszaTeJIel JIeBhe OIMEepPaHIu NOJIKHE MMEeThb apubMeTu-
YeCKUM TUII.

Vcronb3yeMble B HACTOMIEe BPEeMS KOMIMJISTOPH IONYCKAT
NpMUCBamMBaHMe yKaszaTeld LeJIOMy, LeJIOTO yKaszaTeJlln ¥ yKasaTess
yKaszsaTeJo IPpyToTro Tulla. TaKoe NPUMCBaMBaHUE GBJISETCH UMCTHM
KONMpORBaHMeM 0Oe3 Kakux-Jaubo npeobpaszoBaHUM. Takoe ynorpebiie-
HUE ONepaluil NPUCBAMBAHUSA SBJSETCS HEINEPEHOCHMMBIM M MOXET
NPUBOIOUTE K yKaszaTesyiaM, KOTOPBE IPM MCIOJIL30BAHUM BEISHEBAKT
ommBKM ampecauumu. TeM He MeHee TapaHTUpPyeTCs, UTO IpucCBauBa-
HMe ykaszsareio koHcTaHTh 0 maeT HyJIeBOM ykaszsaTesb, KOTOPHI
MOXHO OTJIMUATh OT yKaszsaTeJs Ha Jiodor oObLekT

15. 15. Omepaumst BansiTast

BelpaxxeHme- C- 3anaTON.
BEIPAXEHME , BEIPAXeHUE



llapa BHPAXEHMN, pPa3IeJICHHLHX 3alaTOoM, BHUMCIAETCH CJieBa Hall-

PaBO U 3HAUEHUE JIEBOTO BHPAXEHMA OTOpachHBaeTcsd. TUIOM M 3Ha-

UeHMeM pes3yJibTaTa SABJISeTCH TUIl M 3HaueHMe NpPaBOTO OlepaHIa.

STa omnepaumsa IPYNNMPYEeTCs CJieBa HanpaBo. B KOHTEKCTe, IIe

3anaras MMeeT ClIelMaJibHOEe 3HAadeHMe, KakK, HalpuMep, B CIMCKEe
baxTuueckux apryMmeHToB oyukuwmi (mn. 15.1) Uinm B cnuckax wuHuU-
unammsaropos (m. 16.6), Onepauws zanaTas, ONUCHIBAEMAs B 3TOM

pasmesie, MOXET MOABJIATHCHA TOJIbKO B KPYIJIEHIX CKOOKAax; HaNpu-Mep, OQyHKLUMS
F(A, (T=3,T+2), O

UMEEeT TPMY apryMeHTa, BTOPONM M3 KOTOPHX MMEEeT 3HadeHue 5.

16. Onmcanus

OnmcaHMsa MCHOJNB3YKTCA OJIA yKasaHMsa MHTeplnpeTaumuu, KOTO-

pyio aszpk «C» OymeT maBaTh KaXIOMy UISHTUOUKATOPY; OHM HE
00sa3aTeJIbHO Pe3epPBUPYIT IaMATh, COOTBETCTBYOIYID MAEeHTUOMKA-
Topy. OnmcaHusa mMelnT dopMy OnmcaHMe:

crneundMKaTOPE- ONMCaHMsa CIMCOK- ONMcaTeNeNn

HeOoO,

OnmcaTenmu B CIOMCKE ONMcCaTeJIeM CcoIepXaT ONMCEBAaeMble MOeHTUOM-
KaTopsl. CHneuMdMKaTOPE ONMCAaHMSA NPEenCcTaBJIAlT COOOM NOoCcjenoBa-
TEJIBbHOCTE CHeUMOMKATOPOB THIA M CHeuM@MKATOPOB KJjacca aMs-
TH.

CneundmrxaTOPE- ONMCAHUSI.

crneundpmukaTop- TUIa CHeunMdMrKaTOPH- ONMCAaHUA

Heob

crneundmukaTop- Kjlacca- NaMaT CcrneumdukaTop- ONMCaHMa

HeoO

CIOMCOK IOJIXE€H OBITbB CaMOCOTJIaCOBAHHBIM B CMEICJIE, ONMCEHBAaeMOM
HIIXE.

16.1. CneumpmxaTops Kjlacca NaMsaTHU

Humxe nepeumcnsaoTcsa crneundmkaTopsl kjlacca IaMsaTul
CrneumbmkaTop- kjlacca- naMsaTu!

AUTO

STATIC

EXTERN

REG STER

TYPEDEF

Cneundpurarop TYPEDEF He peamusyer mamsaTu M HaswBaeTCcd
KCMeurMdOMKaTOPOM KJacCa MNaMATU» TOJIbKO [0 CUHTAKCUUESCKMM CO-
obpaxenusaM; »TO0 obcyxmaerca B m. 16.8. CMbICH pasaMuHBIX KJjlac-
COB naMaATuU OwJl oBCyxmeH B . 12.

Onmcanua AUTO, STATIC u REG STER cnyxaT Takxe B KadeCcTBe
ONpeneJyieHri B TOM CMEHICJI€, UTO OHM BBH3HBADT pPe3epPBMPOBAHUE
HYXHOT'O KoJmMuecTBa namaTtu. B cayuae EXTERN momxuo mpucyrctT-
BOBaTh BHemHee onpenesienue (n. 18) YkaswBaemeix umeHTUOUKATO-
POB TIme- TO BHe QYHKLUMM, B KOTOPOM OHM OIMCAHHL.

Onucanue REQ STER myume BCcero mpencraBiars cefe KaK ONU-
caume AUTO BMecTe C HAMEKOM KOMIMUJIATOPY, UYTO ONMCAHHBIE TAKUM
oOpa30M IIepeMeHHEe OyOyT 4acCTO MCIOJIb30BaTbCHA. OODeKTMBHE
TOJIbKO HECKOJIBKO [EPBHIX TAKUX ONMUCAHUM. KpoMe TOro, B perwuc-
Tpax MOTYT XPAHUTBLCSH TOJIBKO IEePEMEHHBE OINPEIEeJIEHHEX TUMOB;



wa PDP-11 sto | NT, CHAR mnu yxasaresnb. CymecTByeT U OpyToe
OTPaHUUEHMEe Ha MCIOJb30BAHME PETrUCTPOBHEX [IE€PEeMEHHHX. K HUM
HEeJIb34 NPUMEHATH ONepalmrin B3ATud ampeca & I[Ipu pa3yMHOM MUC-
OJIb30BAHUNM PETUCTPOBEIX ONMCAHMM MOXHO OXUIOATH [OJIYUEeHUS
MEHBIIMX [0 pasMepy ¥ foJjiee OBICTPHX NPOTPAaMM, HO yJydlleHMVe B
OyaoylleM TeHEepUPOBAHMSA KOIOB MOXET CHEJIaTbh MX HEHYXHBIMU.
OnmcaHMe MOXET COIepXaThb He 0OoJiee OOHOTO cHeumdpmxaTopa
KJjlacCa MNaMATU. ECaM ONMCaHMe He CONEPXUT crheumdrraTopa Kiac-
ca maMAaTH, TO cumMTaeTcd, 4To OH mMmeetT s3HadeHme AUTO, ecmn
ONMCAaHMe HaXOOUTCH BHYyTpu HekoTopolr dyHkumu, u EXTERN B npo-
TMBHOM CJIydae. MUCKJIOUeHME. QYHKUMM HMKOTDOAa He OHBaeT aBTOMa-
THYESCKUMU.

16. 2. CneummupmxaTops THuna

Hmxe nepedmuciasgonTcd cHneuruM@uKaTophsl TUIIA.
CneumndpmxaTop- TUIA:

CHAR

SHORT

I NT

LONG

UNSI GNED

FLOAT

DOUBLE
crneundpmukaTop- CTPYKTYPH- UJIM- OOBbEe AMHEHMA
onpenenapuee- TUII- MMS

Crmosa LONG SHORT u USI GNED moxno paccMaTpuBaTh KakK [IPU-
JaraTesibHbE, IONYyCTUMBEL CJIENYRIMe KOMOUHALIMU!

SHORT | NT

LONG | NT

USI GNED | NT

LONG FLOAT

Nocnenuasa xoMOMHaLMA O3HadaeT TO xe, uto m DOUBLE. B ocranb-
HOM OIMCAaHME MOXET COIEepPXaTh He foJjiee OOHOTO clheumudprraropa
Tuna. ECAM ONMCaHMe He CONEPXMT CleluudukKaTopa Tuna, TO CUu-
TaeTcd, 4TO OH uMeeT s3HaueHume | NT.

Crneur®@mUKaTOPH CTPYKTYP M OOBeIMHEeHUM ODCyXIalnTCd B II.

16. 5; Onmucanma c onpemensawommMmy Tun muMmeHamu 1 YPEDEF o6cyxma-
oTca B 1. 16. 8.

16. 3. Omnmcarenn

Bxomammy B ONMCaHMeE CIMCOK OIMcaTeJieV HNpelcTaBlsgeT cobon
IOCJIEOOBATEJIbHOCTE PAa3OeJIEHHBEIX 3aIlATHMM ONMcCaTeJiel, KaXIBM
M3 KOTOPHBIX MOXET MMETBb MHUMIMAaJIM3aTOpP.

CnmMcok- onmucaTesien.

MHMLLMaJTMBMpyeMbHZ' ornmcaTelJlb

VHULUMAIU3VPYEMbBI- ONIMCaTe b, CHOMCOK- ONMcaTeNen
VHULMAJIM3UPYEMEM- ONIMCaTeNb!

onmMcaTesib- MHULIMAIN3AaTOoP

HeoO

VHULMAIM3aTOPE onucHBawnTca B n. 16. 6. ChneumdpmuxaTopel U onmca-
HIMA YKas3blBawT TUII VM KJIACC IIaMATHU O6'T:>eKTOB, Ha KOTOPEIE CCbBLIa-



TCca onmucaTrenu. OnmMcaTeNM MMelT CJelylluM CUHTaKCUC.

onmcarTeib.

UOSHTUPUKATOP

( ommcaress )

. onmcaress onucaress () onucaTesb [ KOHCTAHTHOE- BEIpaXeHUE HeOoO]
T'pynnmupoBaHMe TaKOe Xe KakK M B BEPAXEeHMAX.

16. 4. CwMmicst onmcarTenemn

KaxmOet onmcaTeslb paCCMaTpMBAaEeTCsa Kak yTBEPXIEeHue TOrOo,

UTO KOI'Ia KOHCTPYKLMS TOM Xe caMoM QOPME, UYTO M ONMCaTelb,
NOABJISETCS B BHPAXEHMM, TO OHa BHIOAET OOBEKT yKaszaHHOI'O TUIla
¥ YKAa3aHHOTO KJjlacca naMaTu. KaxOel onucaTeJlb COHEPXUT POBHO
OOVMH MIESHTUOMKATOP; 3TO MMEHHO TOT UIOEHTUPUKATOP, KOTOPBIM U
ONMCHBAETCH

Ecay B KadecTBe ONMCaTeJid NOABJISEeTCHd IPOCTO MIOeHTUudOmUKa-

TOpP, TO OH MMeeT TUIl, yKasbBaeMHM B CIelIUOMUIMPYKIEeM 3aIT0JIOB-
Ke ONMCaHMU4.

OnmcaTesib B KPYIJIEIX CKOOKAaX MOEHTMUEH ONMCAaTeJNin 0es

KPYIJIEIX CKOOOK, HO KpYyIJIEle CKOOKM MOI'yT M3MEHSATH CBSA3U B
COCTABHEIX ONMCaTeJsaX. [IpuMepH CMOTPU HUMXE.

[lpencraBuM cebe ONMCaHUE

T DI

rone T - cneumdpuxarop tuna (nomobuews INT u 7.1.), a DI - onwm-
caTeJib. I[lpennoJjioxmuM, YTO 2TO OIMCAaHMEe NPUBOAUT K TOMY, UYTO
COOTBETCTBYRIMI MASHTUPMKATOP MMEET TUIl ... [», I'ge «. ..>»

nycto, ecyu DI npocro ormenbubii umeHTUbOMkaTop (Tak uro Tum X
B «|I NT X» mpocto INT). Torma , ecim DI wmmeer dopmy

*D

TO COomepXalMiCHa UISHTUOUKATOP OyIeT MMEThb THUI ... YKasaTelb
Ha I».

Ecau DI wmmveer dopmy

D()

TO COHEPXAaWMMACH MASHTUPUMKATOP MMEeeT Tumn «. .. OyHKIUS, BO3B-
pamawnmasa T».

Ecan DI mveer dopmy

D xoucranTHOS- BHpaxeHye]

um

O ]

TO COHEPXAUMMACH MASHTUOMKATOP MMEeT TUI «...MacCCus [». B
NEPBOM CJiyyae KOHCTAHTHHIM BHPAXEHMEM SABJISE€TCS BHPAaXEHUE,
3HAUEHUE KOTOPOTO MOXHO OMNPENeJIMTh BO BPEMS KOMIUJIALUUM M KO-
ropoe umeer Tun | NT. (TouHoe ompepmesieHMe KOHCTAHTHOTO BHPA-
xeHua naHo B n. 23). Korma HECKOJBKO ChHeumdrraumi BUOa «Mac-
CUB M3» OKAa3LBAKTCHA NPVMHKAKIMMM, TO CO3IAaeTCH MHOTOMEPHHM
MAaCCUB; KOHCTAHTHOE BHIpAXeHMVE, 3alaplee TPAHUIE MAaCCUBOB,
MOXET OTCYTCTBOBATHL TOJIBKO y IMEPBOTO UJIEHA DTOM MOCJeNoBa-
TeJbHOCTU. Takoe ONyCKaHUEe MOJIE3HO, KOT'Ia MACCUB ABJISAETCH
BHEWHVM ¥ €70 QaKTMUeCKOEe ONpelejieHMe, KOTOPOE BHIEJIAEeT Ma-
MATH, NPUBOAUTCH B IPYTOM MecCTe. llepBOe KOHCTAHTHOE BHpaxXe-
HME MOXeT OHTH ONYNEeHO TakXe TOoTNa, KOTHOa 3a onMcaTesyieM Ccle-
OyeT MHUUMANIM3AUMS. B 2TOM Cliyyae pasMep ONpelNesigseTCs IIo
UMCJTy NPUBENEHHBIX MHULUAJIN3UPYEMEX BJIEMEHTOB.

MaccuB MOXeT OBTH OOPA30BAH M3 BJIEMEHTOB OIHOTO M3 OC-
HOBHHEIX TUIIOB, M3 yKaszaTeJiel, U3 CTPYKTYP WU OOBEIMHEHUNA U
U3 apyrux MaccuBoB (UToOH 0O6Pa30BATH MHOTOMEPHEIM MACCUB) .

He BCe BO3MOXHOCTHM, KOTOPHE pPa3pPEUleHEl C TOUYKM BPEeHUS
YKA3aHHOTO BHIIE CHMHTAKCUCA, OGAaKTUUECKM NOMYyCTUMEHL. JMEnTCH
crenyniye OTpaHMUEeHUSa. OGQYHKUUM HE MOTYT BO3BpAllaTh MaCCUBH,



CTPYKTYPH, OOBEOVMHEHMUS MM QYHKLUMM, XOTsS OHM MOT'YyT BO3Bpa-
maThk ykKasaTes Ha Takye BelM, HE CylleCTByeT MAacCCUBOB QyHK-
LM, XOTS MOT'YT OBITH MAaCCUBE ykazaTejiel Ha QYHKLUMM. AHAJIO-
I'MMTYHO, CprKTypr niin O6'T:>e,HMHeHMH He MOoTyT CO,Hep)KaTb q)yHKL[,MIO,
HO OHM MOTYT COIEPXaTh ykKazaTeJib Ha OYyHKIIMO.

B KauecTBe IpMMepa PacCMOTPUM ONMCAHUE

INT I, *IP, F(), *FIP(), (*PFI)();

B KOTOpOM onmuchHeaetTcs uejoe |, ykasarens | P na uenoe, oyHk-
uua F, Boszsepamawnmas uesoe, oyHxkuma FlI P, Bosspamawnmasa yxaszsa-
TeJyib Ha uejyoe, u ykaszaresab PFl Ha dyHkummo, koTopas BO3Bpama-
er uejioe. OCOOEHHO IOJIE3HO CPABHUTH IOBa [IOCJIEOHMX ONMCaATEJIA.
Ceasb B *FIP() moxuo npencrasures B Bume *(FIP()), max uro
OmMCaHmMeM HIpennojiaraeTcsd, a TaKOM Xe KOHCTPYKLMEM B BHpaxe-
Hum Tpebyercsa obpamenue k dyHkuum FlI P u nocnemywomee mcnosb-
30BaHME KOCBeHHOﬁ aﬂpecaL[,MM IOJIA BBIOAYWM C IIOMOIIBIO IIOJIYUEHHOTI'O
pesynbrara (ykasarensa) uenoro. B onmucarene (*PFl) () monomuu-

TeJIbHBEIE CKOOKU HeO6XO,HMMbI, IIOCKOJIBKY OHIM TOUWHO TaK Xe, KaK U1
B BHIPAXEHMM, YKaA3HBAT, UTO KOCBEHHAd ampecalusa uepes yKasa-
Teslb Ha QYHKUMIO BHIOAET OYHKIMO, KOTOPas BaTEM BHSBHBAETCSH,
5Ta BH3BAaHHAasA QYyHKLMS BO3BpAallaeT LeJioe.

B xauecTBe OpyTor'0o IpMMepa NpMUBeIeM ONMCaHMe

FLOAT FA[ 17], *AFP[17];

B kOoTOpoM omnucuBaeTcsa maccus uuces tuna FLOAT u maccue yka- 3aTesieil Ha yucsa
runa FLOAT. Haxoneu, STATIC INT X3D[3][5][7];

ONMCHEBAET CTAaTUUECKUN TpeXMeprIi[ MacCCHUB LEJIBIX pPa3MepOoM
3*5*7. 6omnee nompobuo, X3D aBngercsa MaccuBOM U3 TpeX 3JIEMEH-
TOB, KaXOHM BJIEMEHT ABJIS€TCS MACCUBOM IISTM MAaCCMBOB, KAaXIbIA
HOCJ'[e,HHMﬁ[ MaCCHUB 4ABJIAeTCHd MaCCHMBOM M3 CeMM ILeJIBIX. Kaxnoe s
Berpaxenmii X3D, X3D[ 1], X3D[I1][J] u X3D[I][J][ K] moxer pazywm-
HEIM OOpasOM IMOSABJSATHLCS B BHPAXEHMAX. [lepBbEE TPU MMET TUII
«Maccup», nocinenHee uMmeetr Tun | NT.

16. 5. Ommcaume CTPYKTyp M OOGBenMHEHUN

CTpykKTypa - 2TO OOBEKT, COCTOAWLMY M3 [NOCJIEeNOBATEJILHOCTU
VIMEHOBAHHBIX YJIEHOB. KaXJIEIM YJIEH MOXET OBTb NPOM3BOJIBHOTO TU-
na. OObeOMHEHME - 5TO ODOBEKT, KOTOPHM B IOaHHBEIM MOMEHT MOXET
comepxXaThb JIOOOM M3 HECKOJIBKMX UYJIeHOB. CHneum@mKaToOpsl U
OOBENMHEHMI MMEKNT OOMHAKOBYK QopMy.
CneumndpmraTop- CTPYKTYPEI- UIIM- OOBEIMHEHNUSA
CTPYKTypa- uim- oobvenuHenmre \ ( COMCOK- ONMCaHUNA- CTPYKTYPE )
MOSHTUOMKATOP CTPYKTYPEI- UJIM- OOBE AMHEHMSA

\ ( cmcok- onucaumit- CTPYKTYPEN )

UOSHTUOMKATOP CTPYKTYPH- UIM- OOBbEeOMHEHNUH

CrpykTypa- uin- o0beIMHeHME!

STRUCT

UNI ON

COoMCOK- ONMCaHUM- CTPYKTYPH ABJISAETCH NOCJIEeIOBATEJBbHOCTHI ONM-
CaHMM UYJIEHOB CTPYKTYPH UM OOBEOMHEHU!

CnmMcoOK- ONMCaHUM- CTPYKTYPEL

ONMCaHMe- CTPYKTYPE

ONMCaHMe- CTPYKTYPE CIMCOK- ONMCaHUM- CTPYKTYPH
omnmcaHme- CTPYKTYPHL

crneundmukaTop- TUIa CIMCOK- ONMcCaTeJel- CTPYKTYPH
CHMCOK- OIMcCaTeJet- CTPYKTYPEHL

onmMcaTeslb- CTPYKTYPHL

ommMcaTeslb- CTPYKTYPBL, CHIMCOK- ONMCaTeJeN- CTPYKTYPH



B OOBHYHOM CJydae ONMCaTeNb CTPYKTYPH SABJISETCHA NPOCTO ONMCa-
TeJIeM YJIeHa CTPYKTYPB MIM OOBeAMHEHMUSA. UJIeH CTPYKTYPH MOXET
TakXe COCTOSATh M3 CHeUMOMUMPOBAHHOTO uUMCJa OMTOB. TakoM dYJjeH
Ha3BIBAETCHA TakKXe IOoJIeM; eTro IOJiMHa OTIENAEeTCsa OT MMEHM I0JId
IOIBOETOUMEM.

Onmcaresb- CTPYKTYPHL

onmcaTesb

onmMcaTesb. KOHCTAQHTHOE BHEPAXeHUE
KOHCTAHTHOE BHpPaxeHMe

BHYTPM CTPYKTYPH OINMCAHHEBIE B HelM OOBEKTH MMEKT ajpeca, KOTO-
phle YyBeJIMUMBAKTCSA B COOTBETCTBMM C UTEHMEM MX OINMCAaHMM CJeBa
Hanparo. KaxnOell UjieH CTPYKTYPB, KOTOPHIM He SABJISETCS IIOJIEM,
HauMHAaeTCsa C aIpeCHOM T'PaHMIE, COOTBETCTBYWIEN €TI0 TUILY,
CJIeIOBAaTEJIbBHO B CTPYKTypPe MOTYT OKasaTbCHd HEMMEHOBAHHBIE Ib-
PeL. UJIeHEH, SBJISAKMMECS IIOJIAMM, IIOMEMAnTCS B MAaNMHHEE LIEJIHE;
OHM He IMEepeKpPHBaKnT I'PaHuLE CJOBa. Ilojle, KOTOpOe He yMellaeTCHd
B OCTAaBIIEMCS B HOAHHOM CJIOBE NPOCTPaHCTBEe, [IOMellaeTCsa B CJe-
myouee CJoBO. I[loJia BHOENATCH chnpaBa Hajeso Ha PDP-11 u cae-
Ba HANPAaBO Ha OPYI'MX MallMHAaX.

OnmcaTenb CTPYKTYPEH, KOTOPBM HE COIOEPXMUT OonNmcaTens, a
TOJIBKO IOBOETOUME M LIMPMHY, YKasHEHBAET HEMMEHOBAHHOE IoJjie, IO-
JIe3HOEe OJIa 3alOJIHEHMS CBOOOOHOTO HNPOCTPaHCTBA C LEJBD COOT-
BETCTBMSA 3alaBaeMbXx M3BHe cxeMaM. CrheumasbHEM CJiydall HeuMme-
HOBaAHHOTO moJsia ¢ mmpuHor 0 mMcnomb3yeTcsa mojig yKas3aHuUSa O BbI-
PaBHMBAHUM CJenOyRUeTro NOJIA Ha TpaHully cJoBa. IIpu 3TOM npen-
nojlaraeTcsd, 4YTO «cJenyolee MOoJjie» IeMCTBMETJIBHO ABJISAEeTCS IO-
JieM, a He OOBIYHEIM 4YJIEHOM CTPYKTYPEH, I[IOCKOJIBKY B IOCJIENHEM
Cllydae BHPAaBHMBAHME OCYIECTBJISETCS aBTOMaTUUYECKMU.

CaM g3BIK He HaKJIaNbBaAeT OTPAaHMUYEHUNM Ha TUIE OOBEKTOB,
ONMCAaHHBEIX KaK I[IOJIg, HO OT peajMszaluuy He TpebyetTcsa obecrneuu-
BAaTb UTO-JIMOO OTJIMUHOE OT ILIeJIBIX IIOoJIeM. BoJjiee TOTO, Iaxe I0Jd
runa | NT Moryr paccmarpuBaThbca Kak HeuMewomye 3Haka. Ha

PDP- 11 mosa He MMeonT 3HaKa M MOTYT NPUHMMATL TOJIBKO LeJke
3HadeHuda. Bo Bcex peanmMsaluMax OTCYTCTBYIT MaCCHUBB MNOJIEM U K
NoJIAM HEe MpPpMMEHMMAa OlNepalus B34ATus amgpeca &, Tak uTo He Cy-
MEecCTBYET M yKa3aTeJel Ha I10Js.

OOBbenrHeHre MOXHO IMNPEenCTaBUTh cebe KaK CTPYKTypy, BCe

UJIeHH KOTOPOM HaumHawTca co cMmemenus 0 u pasMep KOTOpPOM moc-
TaTOUEeH, 4YTOOB COHmepXaThb JIOOOM M3 €e UJIEHOB. B KaXIbBY MOMEHT
OoOBEeNMHEHME MOXET COoIepXaThb He 0Oojilee OOHOTO M3 CBOMX UYJIEHOB.
Cneunm@mukaTop CTPYKTYPH MIM OOBEIMHEHMS BO BTOPOM QopMe,

T. e. OmmH u3

STRUCT mnenrtuduxarop \ ( cnmcok- onmucanmii- CTpyKTyps\ )

UNI ON nnenrnpmxarop \ ( cnmcok- onucaHmuii- CTPYKTYPHN )

ONMCHBAET UISHTUPUKATOP B KAUECTBE APJBHIKA CTPYKTypH (wuiamu ap-
JIBKa OOBEIUHEHMS) CTPYKTYPH, CIEeUMOUMIMPOBAHHOM DTUM CHMUCKOM.
[locnenymplee ONMCaHME MOXET 3aTeM MCIOJb30BaThk TPEThBD QopMy
cneuudukaTopa, OIOMH U3

STRUCT mpenruouxaTop

UNI ON unenrnouxaTop

SAPABKM CTPYKTYP TaklnT BO3MOXHOCTBb ONpPeHeJIeHMSa CTPYKTyp, KOTO-
PEIE CCHUJIAITCSA Ha caMmx ceOs;, OHM TaKXe [O3BOJIANT HEOOHOKPAaT-
HO MCIOJIb30BaThb NPMBENEHHYK TOJIBKO ONMH pa3 IOJAMHHYK YacThb
ONMCaHMg. 3anpemaeTcsd ONMCHBATE CTPYKTYPY MM OOBEeIMHEHME,
KOTOpEE comepxaT obpas3el caMoro cebs, HO CTPYKTypa WIMu
oOBenNMHEHNME MOTYT COINEepXaThb yKasaTeJlb Ha CTPYKTYpy WU
oOBenNMHEHMEe TaKOI'O Xe BMIa, KakK OHM CaMN.

VIMeHa UJIEHOB U SPJIEIKOB MOTYT COBIAOaTh C MMEHAMM OOBIUHEIX
nepeMeHHHX. OOHAKO MMeHa SPJIEKOB UM UYJIEHOB IOJIKHE OHTH B3aUM-
HO pasJIMUHEIMA.

IIBe CTPYKTYPB MOTYT MMETH OOyl HadaJlbHYI NOCJenNoBaTellb-
HOCTBb UWJIEHOB; 35TO O3HAaYaeT, 4YTO TOT XE& CaMblM YJIEH MOXEeT [O-



BMTBCA B IOBYX PAa3JIMYHEBEIX CTPYKTYypax, €CJIM OH MMeeT O,HMHaKOBin[
TUl B 00eMX CTPYKTypax M e€CJIM BCe Npelblnylye uJIeHE o00eMXx
CTPYKTYP OIOVMHAKOBEHL. (@aKTquCKM KOMIIMJIATOP TOJIBKO IIPOBEPAET,
UTO VMMA B OBYX PA3JIMYUHEIX CTPYKTYypax MmMeeT O,HMHaKOBin[ TUII U
OIVHAKOBOE CMElleHME, HO €CJM MNPEeAleCTBYKIME UJIEHE OTJIUYAT-
CHd, TO KOHCTPYKLMA OKaA3BBAETCH HeHepeHOCMMOi[) .

BoT npocToM NpMMep ONMCaHMs CTPYKTYPHL

STRUCT TNCODE \ (

CHAR TWORD[ 20] ;

I NT COUNT;

STRUCT TNODE * LEFT,;

STRUCT TNODE * Rl GHT;

\);

Takasa cTpykTypa comepxuT maccub n3 20 cumBosos, Lejioe U nOBa
YKa33aTeJld Ha HO,HO@HBIG CTPYKTYPHIL. Kaxk ToJsIBKO IpmMBeneHO TaKoOoe OIllMCaHue,
onucanmue STRUCT TNODE S, *SP;

TOBOPUT O TOM, UYTO S ABJAETCH CTPYKTYPOM yKas3aHHOTO BUIA, a
SP gaBiserTcsa ykasaTejieM Ha CTPYKTYPY yKas3aHHOTO BuAa. [Ipm Ha-
JINMUUM DTUX OIMCAHUM BEIPAXEHNME

SP- >COUNT

ccetaerca k nosiw COUNT crpykType, Ha kKoTOopyl ykaszweaeT SP;
BEIPAXEHME

S. LEFT

CCHUIAETCH Ha yKasaTeJb JIEBOTO MNOIJepeBa B CTPyKType S, a Bu- paxenue S. Rl GHT-
>TWORD[ 0]

cceylaeTca Ha nepsuii cuMBoJsl usieHa TWORD mpasoro mommepema us

S.

16. 6. UHMIMaIMBaALIMS

OnmcaTesib MOXeT YKA3bBIBATbh HAUYAJIbHOE 3HA4YeHMe OIIMCEIBaeMO-
o M,HeHTMq)MKaTOpa. MHMLLMaJ'[MgaTOp COCTONMT M3 BBHIPAXEHMA WMJIN
3aKJIOUEHHOTO B OUI'ypHBHE CKOOKM CHMCKAa 3HAUEeHUM, Oepel KOTo-
PEIMM CTaBUMTCHA 3HAK =.

NHnumanms3aTop.

BEIPAXEHUE

\ ( circok- uaumanmsaropal )

= \ ( cnucok- vEMLMaIM3aTopa, \ )

CIMCOK- MHMIIMAaJIM3aTopa.

BEIDAXEHME

CNUCOK- MHMLMAIN3ATOpPa, CIUCOK- UHMIMAIU3ATOPa

\ ( ciucoxk- mannmanmzaropal )

Bce BEIPAXEHIMA, BXOOAIVE B MHUMIIMAJIM3AaTOP CTAaTUMUECKOM WU
BHEIIHEeM nepemeHHoﬁ, IOOJIXKHEBI OBITEL JIMOO KOHCTAHTHBMU BEIPAXEHMA-
MM, ONMCHBaeMelMu B . 23, Jubo BEIPAXEHMAMM, KOTOPEE CBOOATCHA
K aIpecy paHee OIMCAHHOM [IepeMeHHOM, BO3MOXHO CMEUEHHOMY Ha
KOHCTAHTHOE BBHPAXEHNME. ABTOMATUUECKUE U PermcrTpOBEIE IIE€EPEMEH-
HbIe MOT'YT OBIT b VMHNMIMAJIVISMPOBAHEI ITPOMI3BOJIBHEIMM BEPAXEHVAMH,
BKJIOUAIMMM KOHCTAHTEL M1 pPaHee OIIMCaHHEBIE II€PEeEMEHHEBIE U (1)YHK'
LN,

I‘apaHTMpyeTc;[, UTO HEeVMHMIMAJIM3VMPOBAHHBIE CTATUUYECKME U
BHEIIHME II€PEMEHHEBIE II0JIy4JalT B KadeCTBE€ HadYaJIbHBEIX 3HAUEHUN

O, HEVHMIMAJIMISVIPOBAHHEIE dBTOMATUYECKHME M PETUMCTPOBEIE IIE€PEMEH-
HBIE B KaueCcTBe HauaJIbHBEIX 3HAUEHUMN comepxaT MyCop.

Korma MHMUMAIM3aTop MNPUMMEHAEeTCA K CcKajldapy (yKasaTeso uiu
00BeKTyY apudMeTrMdeCcKOoT O Tmna), TO OH COCTOMT M3 OOHOTO BHpa-
XKEHMI, BOBMOXHO 3aKJIOUEHHOT'O B QUI'ypHEE CKOOKM. HauajbHOeE
3HaueHue obwmeKTa HaXoomnrcda m3 BprB.)KeHMH; BHIIIOJIHAKTCA Te Xe
camele npeobpa30BaHMA, YTO M NPU NPUCBAMBaHUMN.



Korma onuchBaeMmas IepeMeHHas saBjigercsa arperartoMm ( cTpyk-
TYPOM MM MACCUBOM ), TO MHULMAIUSZATOP COCTOUT U3 BAKJIOUESH-
HOTO B QUI'ypHEE CKOOKM M Pa3IOeJIEHHOT'O 3alaTEIMM CIMCKA MHUIIM-
aIM3aToOPOB OJIS YJIEHOB arperaTa. 9TOT CIMCOK COCTABJISAETCH B
nopsanke BO3pacTaHMAa MHIEKCAa MM B COOTBETCTBUM C INOPSAOKOM
ujieHOB. EcCimM arperaT COIEPXUT IomarperaTe, TO 3TO IPaBMJIO
IPUMMEHAETCHa PEKYPCUMBHO K UJIeHaM arperara. ECiaM KOJMUEeCTBO
VHUIIMAJIM3ATOPOR B CIMCKE OKAa3HBAETCSH MEeHblle YMCJia YJIEHOB al-
perara, TO OCTaBUIMECs YJIeHBE arperaTa 3aloJIHADTCS HYJISMU.
BanpemaeTcsa MHUMLIMAIKU3UPOBRATE OOBEAMHEHUS MM aBTOMATUUECKUE
arperaTH.

durypHEE CKOOKM MOT'YyT OBITH ONYIEHH CJEOyoIVM O00pa30M.

Ecay mMHMUMAIM3AaTOP HAUMHAETCH C JIeBOM QUI'YPHOM CKOOKM, TO
NOCJeny M pasOeJIeHHBY 3alSaThMM CIOMCOK MHMLUMAJIM3AaTOPOB MHU-
UMaamM3mMpyeT YJIeHBE arperara; OyzmeT ommbOKOM, eClIM B CIUCKE
okaxeTcsa OoJiblle MHMLIMAJIKM3ATOPOR, UYeM YJIEHOB arperata. Eciu
OODHAKO MHMIMAaIM3ATOP HEe HauMHAEeTCHd C JIeBOM OUI'YyPHOM CKODOKM,
TO M3 CIOMCKa DepeTcsa TOJbKO HYXHOEe OJIS YJIEHOB INAaHHOTO arpe-
TaTa UMCcJIO DJIEMEHTOB; OCTaBIIMECS DJIEMEHTH MCIIOJIb3YITCS OJIS
VHMIMaIM3aUUM CJenyolero 4jleHa arperarTa, d4YacThbi KOTOPOIO SAB-
JIAeTCHa HAaCTOAWMM arperar

locrienHee COKpalleHMe IOMNYyCKAaeT BO3MOXHOCTL MHULIMAJUIALUN
Maccusa tuna CHAR ¢ momompbio CTpoku. B 3TOM Cjiyyae UJI€HBl Mac-
CMBa MOCJIENOBATEJIBHO MHUIUAJUIUPYITCS CUMBOJIAMU CTPOKM.
Hanpumep,

INT X[] =1\(1,3,5\);

ONMUCHBAET M MHMIMAIU3UPYET X KaK OJHOMEPHHINM MACCHUB; [NOCKOJb-
Ky pasMep MacCKuBa He CHeurOuUMpOBaH, a CHOMCOK MHULMAJIM3UTOPA
CONEPXUT TPM DJIEMEHTA, CUMTAETCS, UTO MAaCCUB COCTOUT U3 TPex
UJIEHOB.

BOoT OpMMEp MHMUUAJIU3ALUM C [OJIHEIM MCIOJb30BaHUEM QUTYP-

HEIX CKOOOK:

FLOAT *Y[4][3] = \(

(1, 3 5),

( 2, 4, 6),
(3 ;3 7)),

\);
3pnece 1, 3 n 5 unHuumanusupywoT nepsyw crpoky maccuea Y[0], a
uvensno Y[O][O], Y[O][1] u Y[O0][2]. AnanormuusmM oBpaszoM ciie-
nyouyve nse crpouku muuunasmsupyor Y[ 1] wu Y[ 2]. Muuumanmszartop
3aKaHUMBAETCH MNPEeXISBPEMEHHO, U, cjemnoBaTesibHo maccus Y[ 3]
VHULMATVBUPYETCS HYJAMU. B TOUHOCTUM TaKOTO e sdderTa MOXHO
ObLJIO OB OOCTUUBL, HAIMUCAB
FLOAT Y[4][3] = \(
1, 3, 5, 2, 4 6, 3, 5, 7

\);

MuuumanuszaTop g Y HauMHaeTCHa C JIEBOM QUIyPHOM CKOOKM, HO
unnumanuzsaropa ana Y[ 0] uHer. HosroMy mcnosb3syercsa 3 sJjeMeHTa
U3 CHOMUCKA. AHAJOTMUHO CJCOyKIMe TPMY 3JIEMEHTAa MCIOJbE3YKRTCH
nocyenosarensHo mua Y[ 1] u Y[2]. crenmywomee ommcanme FLOAT Y[4][3] = \( (1),
(2), (3), (4)
\);

VHULMAIU3UPYET NepBuit crojyben Y (ech ero paccMaTpmMpaThb Kak
IOIBYMEPHHMN MaCCMB), a OCTaJIbHBEIE DBJIEMEHTHl BAllOJIHAKTCH HYJIAMMU.
I HakoOHel], OoIMcaHue

CHAR M5E ] = «SYNTAX ERROR ON LI NE %S\ N»;

OEMOHCTPUPYET MHMLMAJIMI3ALMI 3JIEMEHTOB CHMMBOJIBHOTO MaccumBpBa C
MIOMOIIBI CTPOKMN.



16. 7. Umena Tunos

B nByx ciayuasx (g ABHOTO yKa3aHMsa TUla NpeobpasoBaHus

B KOHCTPYKLMM MepeBOona M IJjsa aprymeHTos onepauun Sl ZEOF) xe-
JaTEeJIbHO MMETL BO3MOXHOCTL 3alaBaTh MMS TUMA HAHHEIX. ITO
OCYHWECTBJISETCS C IOMOIBI KMMEHM THUMIa», KOTOPOEe MO CYUECTBY
ABJISETCSA ONUCAHUEM OOBEKTa TAaKOTO TUMNa , B KOTOPOM ONYIEHO
VMA CcaMor'o OOBEKTa.

VMsa Tuna.:

crneundmukaTop- Tuna abCTPaKTHEIM- ONMCaTEb

abCTpPaKTHBM- ONIMCATEJIb!

IIyCTO

(abcTpakTHE- OnMUCaTENIb)

i abCTPaKTHHI onMcaTeslb abCTPakTHEM- onucaress () abCTpakTHB- ONMCaTEb
[ xoHCcTaHTHOE BREIPaxeHue

Heob)]

Bo mzbexaHny OIBYCMEICJIEHHOCTM B KOHCTPYKLUUM

(abcrpakTHE onMCcaTesb)

TpebyeTcsa, 4YTOOB aOCTPaKTHEIM- ONMCaTeJlb OBJI HenycT. [Ipu 3TOoM
OTPAaHMYEHMM BO3MOXHO OIHOBHAYEHO OINpelneyiMTb TO MeCTO B abcCT-
PaKTHOM- onmucarese, rnae Ob HNOABUIICHA MIOSHTUPUKATOP, eCjm O
5Ta KOHCTpyKUUA OBJIa ONMcCaTeJIeM B ONMCaHMM. JVIMEHOBAHHBIM TUII
coBNamaeT TOI'Za C TUIOM I'MINOTETHMUECKOI'O MAOeHTudmukaTopa. Ham-
puMep, MMEHa TUIOB

I NT

23233

VIMEHYIT COOTBETCTBEHHO TUIH «LEJHI», «yKas3aTeJsb Ha Lejioe»,
«MaCCHUB M3 Tpex ykas3aTeJiel Ha Liejioe», «yka3aTeJb Ha MaCCUB
U3 Tpex LeJEX», « QyHKLUMS, BO3Bpallanias yKasaTesb Ha Liejoe»
Y «yKasaTeJib Ha OQYyHKLMO, BO3BpAllaKIyD IIejoe».

16. 8. TYPEDEF

OnMcaHusa, B KOTOPHX «KJIACC MNaMATU»CIeUUOULMPOBAH KakK
TYPEDEF, He BHBHBAKOT BHIOSJIEHMSA IaMATU. BMECTO DTOTO OHM OII-
PeIesanT UIOSHTUOUKATOPH , KOTOPHE MO3IHEEe MOXHO MCIIOJNb30BaTh
TakK, CJIOBHO OHU HABJAKNTCH KJOYEBLEMM CJIOBAMM, MUMEUUMU OCHOB-
HEIE WMJIM NPOM3BOIHBEIE TUIIHL

Onpegnesigapuee- TUI- MMSI

UOSHTUPUKATOP

B npenmesax oOJIacTM HOEMCTBMSA ONMCAHMSA CO CHeUMPMKATOPOM
TYPEDEF xaxmeni moeHTUOMKATOP, SABISOIUMACA YaCTb JIOOOTO ONU-
carTesyiga B 5TOM ONMCAHUM, CTAHOBUTCH CUHTAKCUUECKU DKBUBAJICHT-
HEM KJIOUEBOMY CJIOBY, WMMEKIEMY TOT TUI , KOTOPHIM aCCOLUMPYET
C UOmeHTUOUKATOPOM B ommcaHHoMm B 1. 16.4 Cwueicyie. Hanpumep, MDOCJE ONMCAHUIMA
TYPEDEF | NT M LES, >KLI CKSP

TYPEDEF STRUCT ( DOUBLE RE, IM ) COWVPLEX;

KOHCTPYKLNU

M LES DI STANCE;

EXTERN KLI CKSP METRI CP;

COWPLEX Z, *ZP;



CTAHOBATCSH B3aKOHHBMM onmcaHmamy; npu stoM Tunom DI STANCE as-
naerca | NT, Tunom METRI CP - «ykasarens uHa | NT», Tunom Z -
crneunbmMpoBaHHas CTpykTypa u tunom ZP - ykazaTesbs Ha Takyo
CTPYKTYPY.

Cneumudpuxarop TYPEDEF ne BBOODUT KakMx- MO0 COBEPUIEHHO HO-

BLIX TMUIIOB, a TOJIbKO ONPENeJiAeT CUHOHMMEI IJid TUIIOB, KOTOPHE
MOXHO OBIO OB cHeuM@MUMPOBATH M OPYIMM crnocotom. Tak B Npu-
BeneHHoMm Bhiue npuMmepe nepemenHHas DI STANCE cumraercs mumewnmein
TOYUHO TaKOM Xe TUI, UYTO M JiOOM IOPpyIoM OOBEKT, OIMCAHHEIN B

I NT.

1/. OnepaTops

3a MCKJIOUeHMEeM OCODOO Or'OBapMBAEMHX CJIydaeB, OIlepaTOpPEH
BBINIOJIHAITCSA NOCJIENOBaTEJIBHO.

17.1. OnepaTopHOe BHpaxeHUe

BOJIBIIMHCTBO ONEPATOPOB ABJIANTCH ONEPATOPHEIMM BHPAaXEHMSA- MM, KOTODPEIE MMEIT
bopmy BHIPaxeHME,

OOBIUHO OIEPAaTOPHEE BHPAXEHUS SABJIAOTCH NPMCBaMBaHUAMM MM OO0-

pameHuaMr K QyHKLMAM.

17. 2. CocraBHOM onepaTop (mmam 6J0K)

C TeM UTOOH JOINIYCTMTE BO3MOXHOCTB MCIIOJIB3O0OBaHMA HECKOJIb-
KX oliepaTopoOB TaM, I'Ie OXMImaeTCHdA IIPUCYyTCTBME TOJIBKO OIOHOTIO,
NnpenyCcMaTpuBaeTCa COCTABHOM ornepaTop ( KOTOPHM TakXe M DKBU-
BAJICHTHO HABHBALT «OJIOKOM») :

COCTaBHOM ONepaTop:

\ ( ciucox- onucanuM CHIMCOK- ONIEPATOPOB

Heo6 Heob\)

CHMCOK- ONIMCaHMN!

onmcaHue

ONMCaHMe CIMCOK- ONMCaHUM

CIIMCOK- OIIEPATOPOB!

onepaTop

ONepaTOpP CIMCOK- OIIEPaTOpPOB

Ecam xakom- mmO0 MIOEHTUOMKATOP M3 CIOMCKAa- ONMCAaHMM OBJI ONMCAaH
paHee, TO BO BpeMs BHIIOJIHEHMs OJiOKa BHelHee ONMCaHMe INoIaB-
JIseTCsa M CHOBa BCTyIaeT B CMJIy IIOCJIe BEIXOZa M3 OJIoKa.
Jliobasgs MHMLMANIM3AaUMsa aBTOMATUUECKUX M PEeTIMCTPaLUMOHHEX IIe-
PEeMEHHBIX [IPOBOIMUTCS IIPM KaxIOM BxoIe B OJIOK Uepes ero Haua-
0. B Hacrmosdumee BpeMsa paspemaercs ( HO 3TO IJIOXasd NPAKTUKA)
nepenapaTh ylpaBJieHMe BHYTpPb OJIOKa; B TAaKOM Cllydae 3TU MHU-
UManM3aluuy He BBIIIOJIHALTCSA. VHMLIMAaNIM3aLUM CTATUYEeCKUX Iepe-
MEeHHEIX INPOBOASATCS TOJIBKO OIMH pas3, KoI'la HauMHAEeTCs BHIIOJIHEe-
HYEe IPOT'PaMMHL.

Haxonsmmecs BHyTpu OJOoKa BHEIHME ONMCaHUA He
PesepBMpPYyT NaMaTy, Tak YyTOo VX MHULIMAJIM3aLUMsa He
paspemaeTrcs.



17.3. YcnomBHme omnepaTopsl

VmenTcsa nBe GOPMEL YCJIOBHEIX OIIEPATOPOB!
| F ( Bupaxenne) omeparTop
| F ( Bupaxenue) onepatop ELSE oneparop

B oBoux Ciydyasx BHUACJISETCSH BHpPAXEHME U, €CJU OHO OTJIMUHO OT
HYJIS, TO BHIIOJIHAETCH MNEPBHM MNOIONEpPaTop. BO BTOPOM Cllydae,
€CJIM BBIPAXEHMVE PABHO HYJID, BHIIAJHAETCH BTOPOM MONOMNEPaTOp.
Kak o6ruHO, neBycmuicieHHOCTb «ELSE» paspemaercs ceaszmBaenmem
ELSE ¢ nocmenuum BcrpeuawmmMvca | F, y xoroporo ner ELSE.

17.4. Omeparop WHI LE

OnepaTop WHI LE umeer dopmy

VWHI LE ( Beipaxenne) onepartop

HononepaTop BEITIOJIHAETCHA IIOBTOPHO IO TeX II0p, IIOKa 3HaA4YEeHNEe
BEIPAXEHMA OCTaeTCAd OTJIMYHEIM OT HYJIA. IIPOBEPKa IIPpOM3BOOMUTCHA
Inepen KaxXIbIM BHIIOJIHEHMEM OllepaTopa.

17.5. Omeparop DO

Onepatrop DO umeer dopmy

DO oneparop WHI LE ( Berpaxenms)

OnepaTop BEITIOJIHAETCHA IIOBTOPHO IO TeX II0pP, IIOKa 3HA4YEeHNEe
BEIDAXEHMSA HE CTAHET PAaBHEM HYJIO. [IpOBEpKa MNPOM3BOIUTCH IOCIJE
KaXIoI'O BEIIIOJIHEHMA OllepaTopa.

17. 6. Oneparop FOR

Onepatrop FOR umeer dopmy

( Buipaxenme-1 | BopaxeHue- 2 | BHpaxXeHUe- 3 ) ONepaTop
HeoO HeoO HeoO

Onepatrop FOR sxBrBameHTeH cienywleMy

BeIpaxeHue- 1;

WHI LE  (Brepaxenue-2) \(

onepaTop

BHIpAXeHME- 3

V)

TakuM oBpasoM, I[EepPBOE BHPAXESHME ONpelesigeT MHULMUAIMS3ALU
LUMKJIA4; BTOpPOe CcHeuudnyupyeT NPOBEPKY, BHIIOJHAEMYK Iepel Kax-
OOV uTepauuer, TaK UTO BHXOI M3 LMKJA IPOUCXOIMUT TOTIOE, KOI-
Ia 3HAUYEHME BHPAXEHMS CTAHOBUTCSH HyJIEM, TPEeTbe BHpPaXeHue
YacTO 3amaeT IpupalleHre napaMeTrpa, KOTOpoe MPOBOIMTCH IIOCJe
KaXIOOM MTepaluN.

Jlioboe BHIpaXeHME MM OaxXe BCEe OHM MOI'yT OBITH OIyWEeHB. EcC-

JU OTCYTCTBYEeT BTOpOe BhpaxeHue, To npeminoxeHme c¢ WHI LE cum-
raerca sxeuBasienTHeM WHI LE( 1) ; mpyrmue oTcyrcrByomMe Bhpaxe-



HIMA INIPOCTO OIIYCKAKTCHA M3 IIPMBEIOEHHOI'O BHIIE PACILMPEHMA.

17. 7. Oneparop SW TCH

Onepatrop SW TCH ( nepexsouaress), BHS3BBAEST Nepenady yli-
PaBJIeHVS K OIHOMY M3 HECKOJIbKMX ONEepaToOpOB, B 3aBUCUMOCTU OT
3HaueHUs BHpaxeHusa. OnepaTop mMMeeT bopMmy

SW TCH ( Bripaxkenme) omnepaTop

B BHpaXeHUM NPOBOONATCS OOBUHEIE apudMeTHUeckHue IpeobpaszoBa-
HMdg, HO pesynbTaT nosixkeH mMeTb Tun | NT. Oneparop OOGHUHO aB-
JISeTCA COCTaBHHM. Jl0OOM ONEepaTop BHYTPM 3TOTO OMNepaTopa Mo-
XeT OLHTh IIOMEeUYeH OIHMM MM OoJiee BapuaHTHEM npeduxcom CASE
yMenIuM GopMy:

CASE xoHCTaHCTHOE BHIpPaxeHwue:

TIOe KOHCTAHTHOe BupaxeHue mojxkHo mMerTs Tun | NT. Hukakue nee
BApPMAHTHLHIE KOHCTAHTH B OIHOM UM TOM X€& MepekJiouaTejie HE MOTYT
UMETH OIMHAKOBOE 3HAUEHME. TOUHOE ONpelejieHMe KOHCTAaHTHOTO
BLHIpAXeHUsa npuBomuTcsa B . 23.

KpoMe TOTO, MOXET MPUCYTCTBOBATHL CaMoe OOoJibllee ONUH Orlle-
paTopHet npedukc suma DEFAULT:

Npu eBunosHeuuyr onepatopa SW TCH BuuucngeTca Bxomsamee B

HETO BHpPAaXEHME M CPABHMBAETCH C KaXIOW BAPMAHTHOM KOHCTAH-
TOM. ECHM ONHA M3 BAPUAHTHHIX KOHCTAHT OKAa3LBAETCH PABHOMU
3HAUEHUID BTOTO BHPAXEHMUS, TO yNpPaBJIEHME MEepemNaeTCs ONepaTo-
Py, KOTOPHIM CJlellyeT 3a COBNANAaIUM BAPUAHTHBIM Npedmkcom. Ec-
JIM HY ONHA M3 BAPUAHTHHX KOHCTAHT HE COBNANAEeT CO 3HAUEHUEM
BHIDAXEHMUS U €CJM npu 5ToM npucyrcreyeT npebuxc DEFAULT, To
yIpaBJjieHUe TepenaeTCsa ONepaTopy, IOMEUEHHOMY 3TUM MNpedrKCOM.
€CJIM HY OIOVH M3 BAPMAHTOB He nonmxomuT u npebmuxc DEFAULT om-
CYTCTBYyEeT, TO HU OIMH U3 ONEPaATOPOB B MNEPEKJIUATEJIE HE BH-
MOJIHAETCH.

Camm mo cebe npedpmrcer CASE u DEFAULT He mM3MeHSOT MOTOK
YIOpPaBJIeHUs, KOTOpPOe OECHPEeNaTCBEHHO MNPOXOIUT uUepes TaKue
npebukce. g BHIXOINA M3 MNEPEKJIUATENS CMOTPUTE ONepaTop
BREAK, mn. 17.8.

OBBIUHO ONEepaTop, KOTOPHM BXOOUT B MNEPEeKJINUaTellb, SBJISET-

ca cocTaBHbBM. ONMCAHMA MOTYT MOABJIATHLCA B HaAUajie DTOTO Ole-
paTopa, HO MHULMAJNM3ALWU aBTOMATUUECKMX ¥ PETUCTPOBHX Mepe-
MEHHBIX OynyT He®dQEeKTMBHBEIMU.

17. 8. Omneparop BREAK

OnepaTop

BREAK;

BEISEIBAET 3adBEPIUEHME BHIIOJIHEHNMA HAVMMEHBIIET'O OXBaThBIBAKIEI'O
sror oneparop oneparopa WHILE, DO, FOR wumm SW TCH; ynpasse-
HYE TepellaeTcs ONepaTopy, CJelylileMy 3a 3aBepPUIEHHBIM ONepaTo-
poM.

17.9. Omeparop CONTI NUE



OnepaTop

CONTI NUE

NPUBOOUT K Mepemade ynpaBJIeHMS Ha NPONOJIKAKIY LMKJ YacCThb
HaVMMEeHBIIETO OXBaTHBaKIETo 3TOoT omneparop omeparopa WHI LE, DO
i FOR, To ecTh Ha KOHel LMKJA. BoJjiee TOYHO, B KaXIOM U3

orrepaTopoB

VWH LE(...) \( DO \ ( FOR(...) \(
CO\ITIN ; -“CO\ITIN: ; CONTI N: ;
\) \) WHILE(...); \)

Onepatop CONTI NUE sxeBuBanenTen omnepatopy GOTO CONTIN. (3a
CONTI N:  cnemyer mycroi omeparop;, cm. 1. 17.13.).

17.10. OmnepaTop BOBBpPaTa

BosBpalleHre M3 OYHKLUMM B BEBHBANIYD NIPOTIPAMMY OCYIIECTB-
naerca ¢ nomompio oneparopa RETURN, xoTopmit mMeeT omHy M3
crenyommux QopM

RETURN,;

RETURN Brpaxenue;

B mepBOM CJlyuyae BO3BpallaeMOe 3HAUEHME HEeOoNpelesieHO. BOo BTO-
POM Cllyyae B BHEBHBANIYHD (YHKIMIO BO3BpallaeTCs 3HAUEHME BhHpa-
xeHusa. Eciu TpebyeTcsd, BHpaxeHue NpeodbpasyeTcsa K TUly QyHK-
UMM, B KOTOPOM OHO MNOABJSAESTCH, KakK B Cllydae NPMCBaMBaHUA.
[lonamaHye Ha KOHel (QYyHKUMM SKBUBAJIEHTHO BO3BpaTy Oe3 BO3Bpa-
maeMoTo 3HAUYEHNA.

17.11. Omeparop GOTO

YOnpaBileHMe MOXHO [IepelaBaTh Oe3yCJIOBHO C IIOMOWBI ONepa-

Topa

GOTO uneuTnouxaropl

uneHTudukaTop moisxeH OuTb MeTkoi (m. 9.12), Jloxkanmum30BaHHOM B
OaHHOV QYHKLMUMU.

17.12. NoMeueHHENI onepaTop

[lepen JiOOBEIM OINEPATOPOM MOXET CTOSATH [IOMEUEHHHM NPpedMKC BMUIA UOESHTUOMKATOP:
KOTOPBIM CJIYXUT OJIS ONMCAaHMA MIOeHTUOUKaTopa B KadeCTBEe MEeTKU.

MeTKM MCHOOJIB3YITCS TOJBKO OJIS ykKasaHusa MecTa, Kyla epenaetT-

ca ynpasjeHue onepartopom GOTO OGmacTbio ODeicTBUS METKM ABJIA-

eTcsa maHHas QYHKLMS, 3a MCKJIUeHMEeM JIOOHX NOOOJIOKOB, B KOTO-

PHIX TOT X& MOSHTUIMKATOP OmmMcaH cHosa. Cmorpm . 19.

17.13. NycTom omnepaTop



[IycTo¥ omnepaTop uMeeT QopMy.

[lycTol onepaTop OKas3HBaeTCHd MOJIE3HHM, TaK KakK OH IIO3BOJIAET
NOCTAaBUThL METKy [epel 3aKphHBawleli Cckobkol \) cocTaBHOTO Ore-
paTopa WM yKas3aThb NyCTOe TeJIO B OlepaTopax LUMKJA, TaKMUX Kak

VWH LE

18. BremHMe onpeneneHUsI

C nporpamMa npemcrTaBiyfgeT COOOM NOCJIENOBATEJIEHOCTE BHEI-

HUX ONpemesjieHull. BHellHee oNpelesieHMe ONMUCHBAET UISHTUPUKATOP
kak umenmmtt kynacc namaTu EXTERN (no ymonuanmo), MM BOSMOXHO
STATI C, u cneumpmumpoBauueis tun. Cneumpmrarop tuna (mo. 16. 2)
Takxe MOXET OLHTh IYyCTEIM, B 3TOM CJiydae CUMTAETCH, UTO TUII
asnaerca TunoM | NT. O6jacTe melicTBMA BHEMHUX ONpeIesieHUM
pacrnpocTpaHsaeTcsa OO koHLa Galnja, B KOTOPOM OHU IIPUBEIEHH,
TOYHO TakK Xe , KakK BJIMAHUE ONMUCAHUNM NPOCTUPAETCHS OO KOHLA
Bioka. CUHTAKCUC BHENHUX ONPEeneJIeHMM He OTJIMUaeTCHa OT CHH-
TakKCMUCa ONMCaHWUM, 3a MCKIUEHMEM TOTO, UTO TOJIbKO Ha 3TOM
YPOBHE MOXHO NPUBOOUTL TEKCT QYHKLMUMN.

18. 1. BHemHee omnpepeneHune QyHKIUM

OnpenesieHre QyHKLUM MMeeT QopMy

onpezneyieHVe- QyHKLUMN!

CrneuM@MKaTOPE- ONIMCAaHNUSA onMcaTesNb- QYHKLUMU

TeJo- QYHKUUU

HeoO

EOMHCTBEHHEIMU CHeludmkaTopaMy KjlaccCa MHaMsaTH, OOINYyCKaeMBEIMM B
KauecTBe cheundrukaTopos- onucanmusa, asiaswonrcsa EXTERN uan
STATI C, o paszmuuum mexnay Humu cMmoTpu . 19. 2. Onucaresns QyH-
KUMM NNOZOOEeH onmcaTeso OJjda «QyHKLUMM, BO3Bpamawoumen. ..», 3a
VCKJIDUEHMEM TOTO, YUTO OH IepeumucyiseT QopMaJibHHE IapaMeTpPH
onpenenseMor QyHKLIUNA.

OucarTesb- QYyHKLUA!

onucaresb ( CIMCOK- MapaMeTpoB

Heob)

CIMCOK IIapaMeTpOB:

UOSHTUPUKATOP

UOeHTUOUKATOP, CIMCOK-IIapaMeTpOB

TeJlIo- QYHKUUM MMeeT QopMmy
TeJo- QYHKUMN!
CIMCOK- OIIMCaHUY COCTAaBHOM- OIIepaTop

neHTUOUKATOPH M3 CIMCKA [HapaMeTPpOB M TOJIBKO OHM MOIYT

OBITE ONMCAaHBl B CHMCKE ONMCaHuM. JIoOOM MAOeHTUOMKATOP, TUI KO-
TOpPOTO He ykasaH, cumraercsa mMmewnmumMm Tun | NT. EnovHcCTBEeHHBIM
OONYyCTMMEIM 3IeChb CIHeur@ukaTopOoM KJjlacCa [IaMATK SBJISeTCSH

REG STER;, ecnu Taxkoi kjacc namMarTu cneumMduMUUpOBaH, TO B Haua-
Jle BHIIOJIHEHMA QYHKUMM COOTBETCTBYRUMUNM QaKTUUECKUN IapaMeTp
KONMPYyeTCsHd, €CJM DTO BO3MOXHO, B pPermucTp.



BoT mnpocTo¥ NpMMEeP IHOJIHOTO OonNpenejieHMd QyHKLIUM:
| NT MAX(A, B, ©)
INT A B, G
\ (
I NT M
M= (A>B) ? A B;
RETURN((M>C) ? M O);
\)

3nece | NT - cneumdmkarop- tuna, MAX(A, B, C) - ommcarens- dyHk-
umu, | NT A B, C, - choucok-onvcauun popmMasibHEIX napameTpos, |\ (
\) - Brnok, comepxammii TEKCT ONepaTopa.

B aswmke «C» Bce daxrTmueckue napamerpr Tuna FLOAT npeo6-
pasyworca k tuny DOUBLE, Tax uro ommcanms dopMajsibHHX IDapaMer-
poB, obbaneHHbXx kak FLOAT, npucnocobiieHBl NpoUyecTb IapaMeTpPH
runa DOUBLE. AHanmormMuHO, HOOCKOJIBKY CCHJIKA Ha MaCCUB B JIOOOM
koHTekcTe (B YacTHOCTM B QaKTUUECKOM MapaMeTpe) paccMaTpuBa-
eTCca KaK yKas3aTeJlb Ha [epPBH 3JIEMEeHT MacCuBa, ONMcaHus Gop-
MaJibHHX [apaMeTpoOB BMJa KMAaCCUB ... » IIPUCIOCOOJIEHH IPOUYECTh

«ykKasaTejb Ha ...». /M HaKOHEell, [OCKOJIbKY CTPYKTYPH,
oO0BbeIMHEeHMS UM QYHKUMM He MOT'YyT OBITh IepenaHe QyHKUMM, Oecc-
MBEICJIEHHO OMNMCHBATL (QOPMAaJIbHBEI NapaMeTp KakK CTPYKTYPY,
obbenvuenme uiu GyHkuMpo (yKasarTesau Ha Takye OOBEeKTH, KOHEU-
HO, HONYCKAaKnTCsH) .

18. 2. BHemwHMe omnpepeyieHMsI NAaHHHIX

BHemHee omnpemesieHMe NAaHHHX MMeeT bopmy

ornpernesieHMe- IaHHBIX!

omnyMcanme

KiaccoM maMsaru Takux gaHHelx moxeT OwiTh EXTERN (B uacruHOCTH,

no ymoyuanmwo) wuyy STATIC, so me AUTO unu REG STER.

19. HOpaBmna, onpegensiomme o6JyacTb
DeCTBUS

Bca C mporpamma HeoB43aTeNIbHO KOMIMUJIMPYETCS ONHOBPEMEH-

HO, MCXOZIHBM TEeKCT NPOTPaMME MOXET XPAaHUTBCH B HECKOJIbKUX
banynax u paHee CKOMOMIMPOBAHHEE MNPOLENYyPE MOTYT 3arpyXaTbCs
u3 6ubamoTexk. CBSA3b MeXIy QYHKLUMSIMM MOXET OCYUECTBJIATHCS Kak
yepe3s ABHHEe oOpalleHMs, TakK UM B pel3yjibTaTe MaHUINYJMPOBAHUSA C
BHEWHVMM IOaHHBIMU.

[loaTOoMy ClenyeT pacCMOTPeTb OBa BuOa oOJacTel OeMCTBMUA.

BO- [IEPBEIX, Ty, KOTOpasd MOXeT OHThL HasBaHa JIEKCUUECKOM O0O-
JIACTh OEeMCTBUSA MIOSHTUOMKATOPA M KOTOopas IO CyULEeCTBY SBJISET-
Cda TOM OOJlaCTh B INpoTrpaMMme, I'IOe 3TOT MISHTUOUKATOP MOXHO
MCIIOJIb30BaTh, HE BH3HBAA IMATHOCTUYECKOI'O COOOUWEHMUS KHeollpe-
OeJIEHHBY MIOEeHTUOMKATOP», M BO- BTOPHX, O0O0OJIaCTb IOeMUCTBUA, KO-
TOpas CBfA3aHa C BHEUWHMMM MIOEeHTHMOMKATOpaAMM UM KOTOpasd XapakKTe-
pU3yeTCcsa NpaBMJIOM, UYTO CCBUJIKM Ha OOMH M TOT XE& BHEMIHUM MIEH-
TUOMKATOP ABJILKTCH CCBUJIKAMM Ha OIOMH M TOT Xe& ODBEeKT



19. 1. Jlexcuueckass objlacTh OeMCTBMUS

Jlekcuyeckasa oOOJIaCTh OEMCTBUA MOSHTUOMKATOPOB, ONMCAHHEBIX

BO BHEUHUX OIpeneJleHMAX, IPOCTUpAaeTCsa OT olpelesieHMs OO KOH-
a MCXOomHOTO damia, B KOTOPOM OH HaxommuTcsd. Jlekcuueckas o6-
JIaCThb OEeMNCTBUSA UISHTUOMKATOPOR, ABJISOUIMXCS QOPMAaJIbHEIMM Iapa-
MeTpaMM, pPacCHpOCTpaHsaeTcsa Ha Ty QYyHKLMO, K KOTOPOM OHM OTHO-
carcsa. Jlekcuueckasa o00JIaCTb OEUCTBUSA UOEHTUOMKATOPOB, OIMCAH-
HEIX B HaudaJjie OJIOKa, NpOoCTMpaeTcHa OO KOHLIa 3Toro OJjoka. Jlek-
cuyeckom o6JlacThio OEMCTBUS METOK SBJsSeTCcsa Ta QyHKUMS, B KO-
TOPO¥ OHM HaxXOOATCH.

[IockoJIbKY BCe oOpalleHMs Ha OIMH M TOT Xe& BHEIHUM MISHTU-
dukaTop obpamanTca K ONHOMYy M ToMmy xe ofbexty (cm. II. 19.2),
KoMOmngaTop HOpoOBepsdeT BCe OINMCAaHMA OOHOTO M TOT'O Xe BHEWHEeTO
uneHTudmuKaTopa Ha COBMECTMMOCTL; B IOEMCTBUTEJIBHOCTUM MX OO-
JIJaCcThb HOEVWCTBMSA PAaCIOpPOCTpaHseTCcd Ha Becb (Qanj, B KOTOPOM OHU
HaxoOsaTCH.

Bo Bcex ciaydasax, OINHAKO, €CTb HEKOTOPHM MIeHTUOUKaATOP,

ABHEIM OOpa30M ONMCAaH B Hauaje 0OJioka, BKJKOUYAg M OJIOK, KOTOPBIM
obpaszyeT QYHKLUMIO, TO HEeMCTBUEe JIOOOT'O ONMCaHMS BTOTO MIOEHTU-
brxaTopa BHe OJIOKa NPMOCTAaHAaBJIMBAETCS OO KOHIA DTOTO OJIOKA.
HanmomumMm raxxe (m. 16.5), Uro moeHTHMOMKATOPH, COOTBETCT-
ByoIMEe OOBYHEIM II€PEMEHHBEM, C OIHOM CTOPOHB, ¥ MIOEeHTUOMKATO-
PE, COOTBETCTBYKIME UYJIeHaM M SpJblKaM CTPYKTYypP M OOBbeIMHEeHUH,
C OPpYyTOM CTOPOHH, QOpMMPYIT IOBa HeNepeceKaoluxcsa Kjlacca, KO-
TOpBlE HEe BCTYINAKT B NpOTHUBOpeuMe. UJIeHH U GPJIEKY [NOOUYMHSITCS
TEeM Xe CaMblM [paBuUJiaM olpelelieHusa objlacTel IeMCTBUA, KakK U
OIpyTrMe MOeHTUOUKATOPH. JVMeHa, cheuuduuupyeMele C IOMOUBI
TYPEDEF, BxomaT B TOT Xe KJIACC, YTO M OOBUHEE MISCHTUQMKATO-
PEl. OHM MOTYT OBITH [I€pPeOollpeneJjieHEl BO BHYTPEHHMX OJIOKax, HO
BO BHYTPEHHEM ONMCaHUM TUI OOJIKEeH OHTh yKasz3aH SBHO!.

TYPEDEF FLOAT DI STANCE;
\(
AUTO | NT DI STANCE;

Bo BToOpoM omnucaHuu crneumbmxarop tuna | NT mosmxen mpucyrcrso-
BATh, TakK KakK B IPOTMBHOM CJlyda€e 39TO OIlMCaHNte 6y)1eT IIPMHATO
3a onucanmue 6e3 onmcarener ¢ tunom DI STANCE ( mpum. ABTOpa:
corJlacUTech, UYTO Jiel 3OeChb TOHOK. ).

19. 2. O6JsiacTe merncTBMSI BHEIWHNX
UOEeHTUINKATOPOB

Ecau QyHKLUMS CCBUIAETCSH Ha MIOSHTUOUKATOP, OMNMCAHHHNM Kak
EXTERN, To0 rme- To cpemu daninoB miau OUOIMOTEK, OOpa3yOIMX
IOJIHYK NporpaMMy, OOJIKHO COIEpPXaTbCHa BHEUHee OlpenelieHue
3TOTO MIOeHTMUMPUKATOPA. Bce QyHKUMM HAaHHOM NPOTPaMMEL, KOTOPHE
CCHEJIQIOTCS Ha OIOMH M TOT Xe& BHEUNHUM MOEeHTUOMKATOP, CCBJIAKnTCH
Ha OIMH M TOT Xe OO0BEeKT, TaK 4UTO CJenyeT nNo3aboTUTbCsa, UTOOEB
crneuuOUUIMPOBAHHEIE B BTOM ONpeNeJIeHMM TUI M pasMep OBJIM COB-
MECTMMEL C TMIIOM M Pa3MepoM, YyKasbBaeMbMM B KaXIOoM QyHKLMUM,
KOTOpas CCBEUJIaeTCS Ha 2TM LOaHHBE.

Noasnenue wyoueBoro ciosa EBTERN Bo BHemHem onpemneneHun
yKaseBaeT Ha TO, UTO MNAMATH MJIS ONMCAHHHX B HEM MISHTUdMKA-



TOPOB OyImeT BHOEJeHA B IpyroMm odarye. CrlemoBaTesilbHO, B COCTO-
dmer M3 MHOTMX QaljioB HNpOoTrpaMMe BHEIHee OoNpelejyieHMe MIESHTU-
bukaTopa, He comepxamee crneunomuxaropa EXTERN, nosmxHo nmoas-
JIATbECHA POBHO B OIOHOM M3 3TUX (QauJIOB. JIOOBE IpyIue OQanjel, KO-
TOPHE XEeJIAT IaTh BHEIMHEee OoNpelejieHMe 3TOTr0 MISHTUdMKaTOopa,
OOJIKHBEL BKJIOUATH B 3TO0 omnpeneneHme cioso EXTERN. Unenrtmouxa-
TOP MOXET OBTb MHMUMAJM3VMPOBAH TOJILKO B TOM ONMCAHUM, KOTO-
poe MPMBOIMT K BHISJICHUI TaMITMH.

NoeHTUMOMKATOPH, BHEMHEE ONpelesjieHMEe KOTOPHIX HAUMHAETCH

co cmnosa STATIC, umemocTynHe M3 mpyrux OGamnos. PYHKLUMM MOTYT
OeiTs onmcaHH kak STATI C

20. CTpokmM ymnpaBJIeHUSI KOMIIMJIISITOPOM

KoMmnunarop as3eika «C» comepXmT Npenpoleccop, KOTOPBIA [T03-
BOJISET OCYIECTBJATbh MAKPOIOACTAHOBKM, YCJIOBHYI KOMIMJIALMUIO U
BKJIOUEHME MMEHOBAHHEX OGarios. CTpokM, HauuHawommecs c #, o6-
LAnTCHA C BTUM OpenpoleccopoM. CHMHTAKCUC 3TUX CTPOK He CBSA3aH
C OCTaJIbHEIM SI3BHIKOM; OHM MOTYT IOSABJIATbHCS B JIOOOM MecTe U UX
BIMAHME pacnpocTpaHsaercsa (He3aBUCUMO OT OBJACTM ASMCTBUA) IO
KOHIIa MCXOIOHOTO NpOoTrpaMMHOTO Qamnna.

20. 1. BamMena nexcem

Yhnpaejagaomas KOMOMJISTOPOM CTpOoKa BUOA

#DEFI NE uneuTnomukaTop crpoka- Jjekcem

(OBpaTuTe BHMMaHME Ha OTCYTCTBME B KOHLE TOYKM C 3ard-

TOM) MNPUBOIUT K TOMY, UTO MNPENPOLECCOP 3aMeHSEeT MIOCIeNyrlue
BXOXIEHMUS 3TOTO MISHTUOMKATOPA HA YKABAHHYK CTPOKY JIEKCEM.
Crpoka BHUIa

#DEFI NE nneHTruduraTOP
(umenTudvkarop, . . . , MASHTUOMKATOP) CTPOKA JIEKCEM

TOe MeXIy [EepPBLHM MISHTHMOMKATOPOM M OTKpPHBamMEMcsa ckobkom (
HeT npobejia, NpencTaBiageT COBOM MaKpOONpelesieHME C apTryMeH-
Tammu. locremypiee BXOXIEHME MNEPBOTO MIASHTHOMKATOPA, 3a KOTO-
PHM CllefyeT OTKphBawmas ckobka ' (', mociemoBaTesbHOCTH pas-
IEeJIeHHBIX BaNaThMM JIEKCEeM M 3aKpeBawomas ckobka ')', 3aMeHAanT-
Ca CTPOKOM JIEKCEM M3 ONpEeIeJIeHUs. KaxIoe BXOXIEHME WIASHTUOU-
KaTopa, YIOMAHYTOTO B CHOMCKe QOPMaJIbHBIX MAapaMeTpOB B OoIpele-
JIEHUM , BaMeHSeTCsa COOTBEeTCTBYWIEV CTPOKOM JiIekCeM mu3 obpalle-
Vg, PAKTUUECKMMM apTyMeHTaMy B OOpalleHUM SBJISOTCS CTPOKU
JleKCceM, pasejieHHHE 3andThMM, OIHAKO BalAaTee, BXOIAllMEe B 3a-
KaBLHUEHHBEE CTPOKM MUJIM BAKJIOUEHHHE B KPYTJIHE CKOOKM, He pas-
IeNgioT apryMeHTOB. KoJuuecTBO GOpMasbHHX UM GAKTUUECKUX Hapa-
METPOB IHOJIKHO COBNAHaTh. TEKCT BHYTPU CTPOKM UIIM CUMBOJIBHOM
KOHCTAHTH HE MOIJIEXUT 3aMeHE.

B ob6oMX CJiyyasx 3aMeHeHHAasd CTPpOoKa NPpOCMaTpMBaeTCd CHOBA

C LeJIb ODHapyXeHUSd IPpyTMX OINpPEeHOeJIeHHBIX MISHTUOMKaTOpOB. B
0BoUxX CHydyasx CJIMIKOM IJIMHHAS CTPOKA ONpemejIeHUs MOXET OHITb
NPONOJIXEHA Ha IOPYTOM CTPOKE, €CJM NOMECTUTH B KOHIE MPOIOJI-
KAEMOM CTPOKM OOpPaTHYKW KOCYK depTy \

OnmcelBaeMass BO3MOXHOCTBL OCODEHHO IOJIe3HAa IJiS OIpeneliIeHUS
«OOBABJISEMEIX KOHCTAHT», KakK, HaIpuUMep,

#DEFI NE TABSI ZE 100
| NT TABLE[ TABSI ZE] ;



YnpaeJjdaplasa CTpoka BMIa

#UNDEF nnmentudprkarop

OPUBOIUT K OTMEHEe INPEelpPOLEeCCOPHOIO OIpenelieHMS HaHHOT'O MIEH-
TudpmraTopa.

20. 2. BxiaoueHue odarnos

CTpoka yNpaBJIeHUS KOMIMJISATOPOM BMUIA

#| NCLUDE «Fl LENANME»

NPUBOIMUT K BaMeHe B3TOM CTPOKM Ha BCe comepxumoe Qamnia C muMe-
uvem FI LENAME. ®aiin ¢ sTuM mMMeHeM cHauvajia MUETCHS B CIPABOUYHU-
K& HauaJIbHOTO MCXOIHOTO (aiyia, a 3aTeM B NOCJIEIOBATEJIbHOCTU
CTAHOAPTHEIX MECT. B OTJMUME OT 3TOTO YyNPaBJgolas CTpOoKa BUIA
#| NCLUDE <F| LENAME>

uimeT Gans TOJBKO B CTAHOAPTHHEIX MECTAaX M HE NPOCMATpUBAET
CIHPaBOYHMK MCXOIOHOTO OQamnna.

Crpoxu #| NCLUDE mMoryT OBITH BIIOXEHHBIMU.

20. 3. YcnoBHass KOMIMIISIIIMS

CTpoka ympaBJIeHVS KOMIMJISATOPOM BUOA

#| F xoHcTaHTHOE BHIpaxeHUe

npoBepdgeT, OTJIMUHO JIM OT HYJIS 3HAUEHME KOHCTAHTHOTO BHpPAaXe-
Husa (cm. M. 15). Ynpasagomas cTpoka Buma

#| F DEF unenTuduxarop

IpOBEPAET, OIpenelieH JIM 3TOT MIOEeHTUOUKATOP B HACTOSAWMUNI MO-
MEHT B Ipelpoleccope, T.e. OnpenejieH JIX 3TOT MIOEHTUOUKATOP C
noMoupn ynpasnsaomet crpoxu #DEFI NE

2]1. HesiBHII® ONMCAHMUS

He Bcerma SBJAETCH HEOOXOOMMEM CHEeLUUOUIUPOBATL U KJIACC
NaMaTy ¥ TUI UOSHTUOMKATOPA B ONUCAHMM. BO BHEWHMX OIpemee-
HUAX ¥ ONMCAHMAX QOPMAJIbHBIX [IapaMeTpPOB U UJIEHOB CTPYKTYP
KJIACC MaMATU ONpenesideTCsa O KOHTEKCTY. ECHM B HaxXONAUEMCH
BHYTPU OYHKLMM ONUCAHMM HEe yKas3aH TUI, a TOJbKO KJAacC NaMmsd-
TH, TO NpennoJjiaraeTrcs, 4To mumeHTuouxaTop mMeetT Tumn | NT; ecnu
HEe yKas3aH KJIaCC MNaMATH, a TOJIbKO THUI, TO MASHTHUOMKATOP Npem-
nojaraercs omnrcadduM kak AUTO HckowoueHue M3 NOCJemHEeIro Ipa-
BMUJla maeTcsd OJia QYyHKUMM, noroMy uro chneuudpuxarop AUTO mns
dyHkUMIA aByAeTca GeccMbicyeHHBM (A3mk «C» He B COCTOSHMM KOM-
NUIVPOBATE MNPOTPaAMMy B CTEK); E€CJIM UISHTUOUKATOP MMEET TUII
«OYHKLMUSA, BO3Bpallapmadg ...>», TO OH MNpennojlaraeTcs HEeSABHO
onucanHeM kak EXTERN

Bxomammy B BEIPaXEHME M HEOIMCAHHHM paHee UAEeHTUPMKATOP,
3a KOTOPHM cJjienyeT ckobka ( , CcuMTaeTcsda ONMCAHHBIM 10 KOHTEK-
CcTy Kak «pyHkumsa, sosspamawnmas | NT».

22. CHoOBa O THuIax

B sToM pasmesie obobmawnTcAa CcBelmeHuda o0 onepaumax, KOTOPEHE



MOXHO IIPVMMEHATB TOJIBKO K oOBEKTAM OIIpeneJI€HHEIX THWIIOB.

22.1. CrpykTyps M O6BeIMHEHUS

ToJBKO IOBEe BEemM MOXHO CHEJIaTh CO CTPYKTYPOM UIM OOBeIu-
HEeHMVEeM. Ha3BaThb OIMH M3 MX UJeHOB (C MOMOmbBK ONepaLuu) Wuin
useyeus ux azgpec ( ¢ nomMombw yHapHOM omepauvu &) . Jpyrue
omepaumyu, Takye Kak [IPpMCBAMBAHME MM UM M3 HUX U Iepemada ux
B KadecTbBe IapaMeTpoB, IIPMBOOAT K COOOmeHuBn o0 ommbOke. B Oy-
OoylmeM OXumaeTcs, 4YTO STM ollepaumyu, HO He o6g3aTesibHO Ka-
kye- mubo mpyrme, OyIOyT pas3peleHEL.

B n. 15.1 TosopuTcH, UYTO NpU OPAMOM MM KOCBEHHOM CCBIJIKE

Ha cTpykTypy (c momompn . Vnu ->) MMs crOopaBa IOJIKHO OBITH
YJIEHOM CTPYKTYPH, HABBAHHOM WMJIM yKABaHHOM BHPAXEHMEM CJIeBa.
3TO OTpaHMUEeHME He HABS3HBAETCS CTPOTO KOMIMJIISTOPOM, UTOOH
I0aTh BOBMOXHOCTE OOOMTU MNpaBMjia TUIOB. B OEeMCTBUTEJILHOCTU
nepen '.' monyckaercs jiwboe L- sHauenme m 3arem mpennojsaraer-
cg, uTo 2TO L-3HaueHme uMmeeT QOPMYy CTPYKTYPH, IJI KOTOPOM
crosmee chnpaBa MMs SBJISeTCs ujileHOM. Takum xe oBpasoM, OT BH-
paxeHud, CcToAmero mnepen '->', TpebyeTcda TOJBKO OHTh yKas3aTe-
JeM MM LeJieM. B cjydyae ykKasaTejs npenrnojiaraeTcs, 4YTO OH
YKas3HBaeT Ha CTPYKTYpPY, IJsS KOTOPOM CTosllee crnpaBa MMs SBJIS-
eTca 4JeHOM. B ciyyae LeJjloTO OHO paccMaTpuBaeTcs kak abco-
JIOTHHI ampec COOTBETCTBYNIEN CTPYKTYPH, S3aOaHHEM B eOUHMUIIAX
MaWMHHOM [IaMSATHU.

Takye CTPYKTYPH HE SBJISAOTCS [I€PEHOCUMBIMMU.

22. 2. SyHKUUMN

TOoJIBKO IBe BEelM MOXHO CIOesjlaTh C QYHKIMEM. BE3BATbL €€ WU

uU3BJIeUyb ee anpec. Ecaum mMa QyHKUMM BXOOUT B BHEPAXEeHME He B

DO3UUMM MMeHM QYyHKLUMM, COOTBETCTByIEeM OOpalleHMIO K HelM, TO

TeHepupyeTCcHd ykaszaTeJlb Ha 2Ty OyHkUMo. CJleloBaTeJIbHO, UYTOOH epelaTb OIOHY
dyHkuMBL npyrod, moxHo Hamucatb | NT F();

aF);

Torma onpenesiedue oyHkUuu G MOTJIO 6B BHIJIAOETH TaK.

G( FUNCP)
| NT(* FUNCP) () ;

\(
(*FUNCP) () ;

.

ObpaTuTe BHMMAHME, UTO B BH3HBaLIEN npouenype GyHxumusa F mos-

XHa OBITH ONMCAaHa ABHO, MNOTOMy uTO 3a ee nosaesyenuem B J F) me
crnenyer ckobka ( .

22. 3. MaccuB, yKal3aTeJM M MHAEeKCalMs

Kaxmemt pasz, Korga MOEHTUOUKATOP, MMeNMM TUI MaCCHUBAE,
IOABJISETCS B BHPAXEHMM, OH IpeobpalyeTcsa B ykaszaTeJlb Ha Iep-



BBEIM WJIEH B3TOTO Maccupba. M3-13a 3TOro npeobpasoBaHUSA MaCCUBH
He aBnapTca L- 3HaueHusavu. [lo onpenesieHMio Ornepalmus MHIOSKCALMS
[] wnaTepnperupyerca Takmm obpaszsom, uro E1[ E2] cuuraercs
unenTrunnM Bupaxenuio *((el)+(e2)). CormachHo npasusaMm npeobt-
pasoBaHull, NpUMEeHseMueM npu onepauuu +, ecnu El - wmaccus, a
e2 - uenoe, 1o el[e2] ccruaercsa Ha e2-¥% unen maccusa el. Tlo-
3TOMYy HECMOTPSA Ha HECUMMETPWUHBI BUI ONEpalusd UHASKCAUUN SB-
JISeTCsa KOMMYTAaTMBHOM.

B cilyyae MHOT'OMEPHHX MAaCCUBOB MPUMEHSETCH MMOCJEIOBATEIb-

Hoe mnpaBusio. Ecim e asjgercsa N-MEepHHM MacCcuMBOM pasMepa

[*J*...*K, To npu mosgBIEeHMM B BHpPaXeHUM € npeobpasyeTcsa B
ykazaresb Ha (N 1)-wmepHer maccue pasmepa J*...*K Ecau one-
paumsa * nmbo gBHO, JMOO HEeSBHO, Kak pesyneTaT MHIOEKCAalWUM,

IpYMEHIEeTCS K DTOMY yKAas3aTeJ, TO Pe3yJbTaToM onepauum OyIeT
ykazanuei (N 1) - MepHBII MaccuB, KOTOPHIL CaM HEMENJIEHHO Npeob-
pasyeTca B yKaszaTelb.

PaccMoTpuM, HANpUMEpP, ONUCAHUE

INT X[3][5];

3mecs X MaccuB LeJiEIX pasMmepa 3*5. Tlpu NOABJIEHUM B BEIPAXEHUU
X npeoBpasyeTcs B yKasaTesb Ha [EPBHM M3 TpexX MacCUBOB u3 5
uennix. B Bepaxenvu X[ 1], xoropoe sxsuBamenTHo *(X+l), cuaua-
ma X mpeobpasyeTca B ykKasaTejlb TaK, KakK ONMCAHO BHIIE, 3aTeM
| mpeobpasyercsa k Tuny X, UTO BHS3HBaeT yMHOXeHue | Ha miuny
obbeKkTa, Ha KOTOPHIM yKas3bBaeT yKas3aTejlb, a MMEHHO Ha 5 ueswx
O6BEeKTOB. Pe3yJIbTaTH CKJIANBBAKTCSA, U NPUMEHEHME KOCBEHHOM
anpecauuy naet Maccus (u3 5 1esbix), KOTOPHI B CBOK OUepelb
npeofpasyeTcsa B yKaszaTeJlb Ha [epBOe U3 DTUX LEJHX. ECiau B
BHIpAXEHMVE BXOOUT M AOPYTOM MHOEKC, TO Taxke camMasd aplyMEeHTalus
NpYMEHIeTCS CHOBA; PEe3yJIbTAaTOM Ha 23TOT pas OyIdeT LeJoe.

M3 BCero »TOTO CleayeT, 4YTO MAacCuBH B as3bke «C» xpauarcs
nocTpouno ( MOCJEemHUM MHOEKC M3MEHASTCH OHCTPpEee BCETO) U UTo
IIEePBBM MHIOEKC B ONMCaHMM IIOMOTaeT ONpeleNMThb OOlee KOJIMUUEeCT-
BO mamaTH, TpebyeMmoe IJid XpaHeHUs MAacCuBa, HO HE MIPAEeT HU-
KaKOM IpyI'OM POJIM B BEUMCIIEHMAX, CBS3AaHHEX C MHIOEeKCalLMel.

22. 4. slBHmle mpeo6paBoOBaHmMs ykasaTejnen

PaszpemarnTCcsa onpenejIeHHEE NpeobpasoBaHMs, C MCHOJIB30BaHU-

eM yKaszaTeJlell , HO OHM MMEKT HEKOTOPEE 3aBMCAIME OT KOHKpPEeT-
HOM peajiM3aluM acHekKTH. Bce sTu npeobpa30BaHMA 3amalnTcsa C
NOMOIBI ONEepaluu SBHOTO npeobpasoBaHusa Tuna; cm. . 15.2 u
16. 7.

YkaszaTeJsb MOXeT OBThb NpeobOpa30BaH B JIOOOM M3 LIEJIOYMCIIEH-

HEIX TMIIOB, IOCTATOUYHO OOJIBWON OJIS €TI0 XpaHeHud. TpebyeTcsa Ju
npu sToM | NT mmu LONG 3aBucuT OT KOHKPETHOM MamMHBL [peos-
pasyomas QyHKLMS TaKXe fABJISeTCS MAallMHHO- 3aBMCMMOM, HO OHAa
OyIOeT BIOJIHE €CTEeCTBEHHOM IOJig TexX, KTO BHaeT CTPYyKTypy anpe-
cauum B MammHe. JeTajaM OJIS HEKOTOPBIX KOHKPETHBIX MallMH IIPUBO-
OSTCsS HUXe.

OOBEeKT LIeJIOUMCJIJIEHHOT'O TMIla MOXeT OETb ABHEM 0O0pasOM IIpe-
obpas3oBaH B yKa3aTenb. TaKoe NpeobOpasoBaHMEe BCerja NepeBOOUT
npeobpas3oBaHHOE M3 yKasaTeJd LieJloe B TOT Xe CaMblM yKasaTellb,
HO B OPYI'MX CJllydasx OHO OyHeT MallMHHO- 3aBUCMMBIM.

YkazaTeyb Ha OOMH THUII MOXeT OBITh INpeofpa30BaH B ykaza-

Tenb Ha OpyTrou Tul. Eciam npeobOpa3yeMbllM yKaszsaTeJlb He yKasHBa-
eT Ha O6'T:>eKTI:>I, KOTOpPBIE ITOOXOIOANVM O6paBOM BEIPABHEHEL B IIaMsA-
T, TO pegyanMpyfomMIZ yKazsaTeJib MOXeT IIPpV MCIIOJIBE3OBAHMM BEI-
3BBATH OWMOKM ampecauun. ['apaHTHUPyeTCHd, YTO yKas3aTelb Ha
OOBEKT 3aOaHHOTO pasMepa MOXeT OHTh NIpeobpa3oBaH B yKasaTellb
Ha OOBEKT MEHBIIETO pas3Mepa M CHOBa OOpPaTHO, HEe IpeTepleB IIpu



S5TOM MBMEHEHNMA.

Hanpumep, npouenypa paclpelnejieHusa NaMaTy MoIJia OBl NPUHU-
MaTb 3aIpOoC Ha pasMep BHIOeJSeMOoT'0 obbekTa B DauTax, a BO3B-
pamaTes yKazaTeJlb Ha CUMMBOJIE, 3TO MOXHO OBJIO OBl MCIIOJB30BaTh

crlenynmyM o0pasoM.
EXTERN CHAR * ALLOC() ;

DOUBLE * DP;

DP=( DOUBLE*) ALLOC( SI ZEOF( DOUBLE) ) ;

*DP=22.0/7.0;

oyuxkuua ALLOC mosxHa oBecneumBarh ( MALMHHO- 3aBUCUMBIM CIIOCO-
6OM), UTO BO3BpallaeMoe €K 3HaueHMe OyIneT NOOXONAWMM IOJid IIpe-
obpasoBaHua B ykaszsarTesb Ha DOUBLE, B rTakom cnyuae ucnosbso-
BaHMe BTOoM QyHKUMM OyHeT [IePeHOCHMBIM.

pencrasyenue ykaszatensa Ha PDP-11 cooreercreyer 16- Guro-
BOMy LeJIoOMy U u3MepaeTcsa B Oamnrax. O06bexrTn Tuna CHAR ne nme-
0T HUKAKMX OTPAHMUYEHMNM Ha BHPABHMBAHME, BCE OCTAaJIbHEIE OOBEK-
THl IOJIXHEl MMETH UYeTHHE ampeca.

Ha HONEYWELL 6000 yxasarTens coorBeTCcTByeT 36- 6MTOBOMY
LIeJIOMy; CJIOBYy cooTBeTcTByeT 18 jieBHX 6MTOB U OBa HEIOCPEICT-
BEHHO MNPUMHKAKIMX K HMM CIpaBa 0OMUTa, KOTOPHE BHOSJIST CHMBOJI
B cjoBe. TaxkuMm oBpasoM, yKas3aTeJlM Ha CHMMBOJIEL U3MEPAKTCH B
emuumiax 2 B cTeneHu 16 6aliToB; BCe OCTaJIbHOE M3MEPAETCH B
enuHMLax 2 B creneHu 18 mammuueix cmos. Bemmumusl tmuna DOUBLE
U comepxamue UX arperaTs OOJIKHH BHPABHMBATLCH [0 UETHBIM am-
pecam ciyos (0 no monmyso 2 B crenenu 19). 2Bm | BM 370 u

| NTERDATA 8/ 32 cxonuel mexny coboi. Ha ofeux MammHax amgpeca
MU3MEPANTCA B DanTax; 3SJIEeMeHTAapHBE OOBEKTH NOJIKHBI OBITH BBPOB-
HEHH IO TPaHuile, PaBHOM MX IJIMHE, Tak uTo ykaszsarenan Ha SHORT
OOJIXKHEL ObITh kKpaTHH nyM, Ha | NT u FLOAT - uetmpem m Ha
DOUBLE - BocbmuM. ArperaTh BEIPABHMBAKTCH [IO CAMOM CTPOTON
rpaHule, TpebyeMoM KaKMM- JIMOO M3 MX BJIEMEHTOB.

23. KOHCTaHTHHE BHPAXEHUS

B HeCKOJbKUX MecTax B A3bike «C» TpebyoTca BHpaxeHMs, KO-
TOPBEIE IIOCJI€ BHEUMCJIEHMUS CTAHOBATCH KOHCTAHTAMM. IIOCJIe BapuUaH-
rHoro npedmrca CASE, B kauecTBe I'paHMI] MACCUBOB M B MHMIIMA-
JM3aTopax. B MNepBHX OBYX CJydasax BHPAXEHME MOXET COIEepPXaThb
TOJIBKO LieJIbleé KOHCTAHTEH, CHMMBOJIbBHBIE KOHCTAHTH M BHPAXESHUSA

S| ZEOF, BO3MOXHO CBA3aHHHE JMOO OMHAPHBEIMM OINepPaLMaMU

+ - * [/ . %B&\! U< > == 1= <> <= >=

JIMOO YHAPHBEIMU OIlepalyaMU

- \A
JIUBO TEPHAPHOM olepaumnen 7.

Kpyrisele CKOOKM MOTYT MCIOJIB30BATHCHA IOJIS IPYNNMPOBKM, HO He
oJjia obpalleHusa K QYHKLMAM.

B cilyyae MHMUMAJIM3AaTOPOB IonyckaeTcs Bosbmasa (ymnapeHue

Ha BYyKBY O) CBOOOIA, KPOME MEPEUMCIIEHHHX BHIIE KOHCTAHTHBIX
BHIPDAXEHMUM MOXHO TaKXKe MNPUMMEHATH YHAPHY ONepanuio & K BHEIIHUM
MM CTAaTUUYECKMM OOBEKTAaM M K BHEIHMM MM CTATUUECKUM MacCCU-
BaM, MMEKNVM B KadeCTBE MHIOEKCOB KOHCTAHTHOE BHpPaxXeHMEe.
YuapHasa onepauusa & MoxeT OHTbL TaKXe NMPUMEHEeHa HEeSBHO, B pe-
3yJIbTaTe MNOABJIEHUSA HEMHIEKCUMPOBAHHEIX MacCMBOB M QyHKUMM. OcC-
HOBHOE NPaBMJIO 3aKJIKYaeTCsa B TOM, UYTO INOCJE BHUMUCIIEHMS MHU-
LUMaIn3aTopP OOJKEH CTAHOBMUTCS JIMOO KOHCTAHTOM, JMOO ampecoM
PaHee ONMCAHHOTO BHEUHETO MIM CTAaTUYECKOTO OOBEeKTa IJIC UM
MMHYC KOHCTAaHTa.



24. CoobBpaxeHust 0 NepPeHOCHMOCTHU

Hexoropele vacTu sas3bka «C» mo ceoel CyTM MAalMHHO- 3aBUCH-

MEL CllegyolMe HMXe MepedUcCIIeHMe MNOTEHLUUAJbHEX TPYIHOCTEM XO-
TS U HEe ABJIANTCHA BCCOOBLEMIIOUMMY, HO BHIEJAET OCHOBHEIE U3
HUX.

Kak mokasajia NpaKkTuKa, BONPOCH, LEJMKOM CBA3aHHHE C arl-
napaTHeIM OOOpPyIOBaHMEM, TakKye KakK pasMep CJioBa, CBOMCTEBA
njaBapmer apruOMeTUKM ¥ LeJIoTO IeJIeHUHd, He NPeNCTaBJISART OCO-
OEeHHBIX 3aTpyOHEeHMM. [pyTyMe acleKTH allapaTHEX CPEeICTB Haxo-
OAT CBOE€ OTpaXeHMe B PAa3JIMUHBIX peajms3aumsax. HeKoTopele us3
HYX, B YaCTHOCTHU, SBHAKOBOe pacumpeHue (mnpeobpasywomee OTpuila-
TEJILHBEM CUMBOJI B OTPULATEJbHOE LeJioe) ¥ MNOPAAOK, B KOTOPOM
noMeumanTcsa O0anTe B CJIOBE, NPEICTAaBJADT CODOM HENPUATHOCTDb
KOTOpas OOJIKHA THATEeJIbHO OTCJIEXMBATLCH. BOJIBIIMHCTBO U3 OC-
TaJIbHEX NPOOJIEM 3TOTO TUIMIA HE BH3LHBAET CKOJIBKO- HMOYIbL SHAUN-
TeJIbHEX 3aTPyIHEHUIA.

Uucsio nepemennnx tuna REAQ STER, koropoe daxTrueckm moxeT
OLITH [IOMEUIEHO B PETMCTPH, MEHSeTCd OT MAllMHBE K MallMHe, TaKxXe
KakK ¥ HabOOp IOONYyCTMMBIX IJIS HMX THUIOB. TeM HEe MeHee BCe KOM-
NUJIATOPE Ha CBOMX MallMHAX pPadoTanT HamjexamuM oOpasoM; JIMII-
HME WMJIM HEeINONYyCTUMHE PETMCTPOBHE ONMUCAHUSA UTHOPUPYIOTCH.
HexoTopee TPYOHOCTM BO3HMKAKT TOJBKO NPV MCIHIOJb30BAHUN
COMHUTEJIbHOM NPAaKTUKM NPOTPaAMMUPOBAHMA. [IMCATBH NIPOTPAaMME,
KOTOPBEIE 3aBMCHAT OT KAaKMX- JMOO 3TUX CBOMCTB, HABJASTCH Upes-
BBEIUAMHO HEepas3yMHEIM.

SIZEIKOM HE yKAa3BBAETCH MNOPAIOK BHUMCIJIEHUS apTyMEHTOB QyH-
KLMM, OHU BBEUMCIAKTCHA chopaea Hajgeso Ha PDP-11 u VAX-11l u
CJieBa HANPaBO Ha OCTAJIbHEIX MallMHAX. [NOPAIOK, B KOTOPOM IMIPO-
UCXOOAT HOOOUHEEe 20QekTH, TakKXe He cheuuduumupyeTcsd.

Tak KaK CUMBOJILHEIE KOHCTAHTH B OeMCTBUTEJILHOCTM ABJIATCH
obwexramu Tuna | NI, monyckaercsa MCHNOJIbL30BaAHME CHMMBOJILHEX
KOHCTAHT, COCTOANMUX U3 HECKOJIEKUX CUMBOJIOB. OOHAKO, IOCKOJIb-
Ky IOPSAOOK, B KOTOPOM CHUMBOJIEI NPUIMCHBAITCA K CJIOBY, MEHAeT-
CA OT MallMHHE K MallMHe, KOHKpEeTHAad peaiu3alusa OKa3HBaeTCH
BeCbMa MallMHHO- 3aBUCKUMOMN.

[IpuCcBaUBaHMe MOJIE K CJIOBAM M CHMMBOJIOB K LIEJIBIM OCYIECTB-
nsaercsa cnpaso Haseso Ha PDP-11 u VAX-11 u cneBa HanpaBo Ha
IPYTUX MallMHAX. 3TV Pa3JIMuMsa He3aMeTHH IJIS M30JUPOBAHHBIX
NnporpaMM, B KOTOPHIX HE pas3pelmeHo cMemmeaThb Twunb (npeobpasys,
HanpuMmep, ykaszarenb Ha | NT B yxasarens sma CHAR u 3arem mpo-
BepsAsd yKasHBAEMYK [aMATh), HO IOJIXKHH YyUMTHIBATHLCH IIPY COTJIa-
COBAHMM C HAaKJAIHBAEMEMM U3BHE CXEMaMU [IaMATH.

SI3BIK, TNPUHATEN HA PA3JIMYHBIX KOMIUJIATOPAX, OTJIMUAETCSH

TOJIbKO HE3HAUUTEJIbHEIMM meTajiaMu. CaMoe 3aMeTHOEe OTJIMUME COC-
TOUT B TOM, UYTO MCIOJB3YEMHI B HACTOANEE BPEeMs KOMIMJIATOP Ha
PDP- 11 ne uHMUMANIU3UPYET CTPYKTYPH, KOTOPHE CONEPXAT [10JId
OMTOB, U HE HOONYCKAET HEKOTOPHE OlNepaluy NPpUCBaMBAHUSA B OII-
pPeIleJyIeHHBX KOHTEKCTAax, CBSA3AaHHHX C MCIOJL30BAHUEM 3HAUCHUSA
NPUCBaUBAHUSA.

25. AHAXPOHMS3MEI

Tak kak a3uk «C» gaBjigeTcda pasBUBAKIMMCSH S3BHKOM, B CTaphX

nporpaMMax MOXHO BCTPETUTH HEKOTOPHE yCTapeBllMe KOHCTPYKLMUM.
XoTsa OOJNBUMHCTBO BEPCUM KOMIMJIATOPA NONINEepXMBaeT TaKue aHax-
POHM3MEL, OHM B KOHIle KOHILIOB MCYE3HYT, OCTaBMB 3a COOOM TOJIb-



KO MNPOBJIEeMEl NePEeHOCUMOCTH.

B pauHux Bepcuax «C» mma npoGsem NpuCBaMBAHUSA MCIIOJL30-
Basace dopma =ON, a He ON=, npuBOImA K IOBYCMEICJIEHHOCTSAM, TU-
IIMYHBIM HpMMepOM KOTOprX ABJIA€eTCH

X =-1

roe X QaKTUUECKM yMEHbIIAeTCH, I[IOCKOJIbKY ONepaumuyu = U - Opu-
MBIKAKT ,prI‘ K ,prI‘y, HO UTO BIIOJIHE MOIJIO paCCManMBaTbCH n
kak npuceameaHue -1 & X

CMHTAaKCMUC MHMIMAJIMB3ATOPOB M3MEHMJICSA.! PaHblle 3HAK pPaBeHC-
T™BAa, C KOTOpOI‘O HadMVHaAeTCHd MHML[,Ma.J'[MEBaTOp, oTCcyTCTBOBRAJI, Tak
uTO BMeCTO

INT X = 1;

MCIIOJNBE30BAaJIOCh

INT X 1;

U3MEeHeHMre OLJIO BHECEHO M3- 33 MHMLMAIM3aLUN

INT F (1+2)

KOTOpasa OJOCTATOUHO CMUJILHO HAIMlOMMHAET oNpenesjieHue QyHKLMM,
YTOOHL CMYyTUTDb KOMHMJ'[F[TOpr.

26. CRogka CHMHTAKCUYECKMX IPaBUII

STa cBomka CuHTakcuca ss3pmka «C» npenmnasHayeHa CKopee InJid
obOJIeTYeHMsa NOHMMAaHMUA UM HE ABJAETCH TOYHOM QOPMYyJIMPOBKOM S3EH-
Ka.

26. 1. BmpaxeHust

OCHOBHBEIMM BHPAXEHUAMU ABJIAOTCH CJEIYyIIME!
BEIpaXeHMue:
EPBUUHOE- BHPAXEHVE
. BHIDAXEHUE

& BrRIpaxeHue

- BHpaxeHue

| Bupaxenue

\ N BLpaxeHue

++ L- 3sHauenue

-- L- 3sHauenune

L- sHauenue ++

L- sHauenre—

S| ZECF Bripaxenue
(uMs TMna) BepPaxeHUe
BEIpAXEHME OMHApPHAM- Olepalys BHpaxeHMUe

BHpaxeHve 7 BoHpaxkeHMe . BHpaxXeHUe

L- sHaueHnue onepauusa- NPUCBAUBAHUSA BHPAXEHMUE
BEHIPaXEHME , BLHIPaXeHUe

IIEPBUYHOE BHpPAXEHUE!

UOSHTUPUKATOP

KOHCTAaHTa

CTpoOKa

( BEIPaXEeHME)

rnepBUYHOE- BopaxeHue ( CMCOK BHPAaXEHUM
Heob)

NepBUYHOES- BHpaxeHue [ Brpaxenme]

L- sHauenue . UmeHTHOUKATOP



NEPBUUHOE BEIPAXEHME - > UIEHTUOMKATOP
L- sHaueHne:

UOSHTUPUKATOP

epBUYHOES- BHpaxeHue [ Brpaxenme]

L- sHauenue . MmeHTUdMKATOP
NEPBUUHOE- BEIPAXEHUE - > UIEHTUOMKATOP

i Bepaxenre (L- 3HaueHme) Onepaumy NEePBUUHBIX BBIPAXEHUNA
ofrfmn . ->

VMMET CaMBII BEICOKMM HNPMOPUTET U TIPYINNMPYRTCA cyieBa

HanpaBO. YHAPHHEE olepalunn

. & - ! \* ++ -- S| ZEOF(Vmsa Tuna)

uMelT 0oJiee HUBKUM NPUOPUTET, UYeM OllepaluM NEPBUUHHX BHpPAaXe-
HUM, HO 0OoJiee BBICOKMM, UYeM IPUMOPUTET JIO0OM OMHAPHOM olepa-
UUM. 3TY OoNepaluy I'PYNNUPYKTCS ClpaBa HaljleBO. Bce OMHapPHHE
ornepauuu u ycjoBHas onepauusa (npum. IlepeBom. . yCJOBHas ore-
pauus TpyNNMpyeTCcs CIpaBa HAJIEBO, BTO M3MEHEeHMEe BHECEHO B
aszpk B 1978 r.) rpynnupyoTca cleBa HanpaBo U UX IPUOPUTET
yOEIBAeT B CJenyllleM IOpSIKe.

BuHapHbEEe onepalun.

* / %

RAW.

Bce omnepaumy NpucBauMBaHMA MMEOT OOMHAKOBHIM IPUOPUTET U IPYII-
IIMPpYyKnTCHA CIlipaka HaJIEBO.
Onepaumumy nNprceamMBaHUA.

= 4= -= *= 2= U >>= <<= &&= \"r= \I=

Onepaumsa 3andTasg MMeeT CaMHM HUIKUM NPUOPUTET UM IPYyHNONPYyeTCS
cJleBa HaIpaso.

26. 2. OnmcaHus

OnmucaHue.
CneuM@MKAaTOPE- ONIMCAHMA CIMCOK- MHUIMAJIM3UPYEMBIX- ONIMCaTeJIen
HeO0,;

crneundrUKaTOPE- ONMCaHUA.

crneundpmukaTop- TUIa CHeunMdMKaTOPE- ONMCAaHUA

Heob

crneuudmUkaTop- Kjlacca- NaMaT crneumu@ukKaTopsl- ONMCaHusa HeoO crneumdpmxkaTop- Kjlacca-
IIaMAaTH.

AUTO
STATIC
EXTERN
REG STER
TYPEDEF

crneundpmukaTop- TUMA.



CHAR

SHORT

I NT

LONG

UNSI GNED

FLOAT

DQOUBLE
crneuudrUKaTop- CTPYKTYPH- UIIM- OOBbe AMHEHUS
omnpenesgoiee- TUI- UM

CIMCOK- MHUIIMATUBVPYEMBIX- ONIMCATEJIEN!
VHULMAJIN3UPY EMBI- OTIMCATEb
VHULMAJIN3UPY EMEIN- OTIMCATENb,

CNMCOK- MHUILIMANBVPYEMEIX- ONIMCaTeJen
VHVLMAJIN3UPY EMBI- OTIMCATEb
ONMCaTEeNb- UHULIMAJIM3ATOP

HeoO

onmcarTesib.

UOSHTUQUKATOP

(onmcarens)

. onmMcaTesib

onucaresns ()

OnMCaTelNb [ KOHCTAaHTHOE BHPAXEHME
Heob)]

crieuudmUKaToOpP- CTPYKTYPH- UIIM- OObe AMHEHM !

STRUCT crnmcok- onmucaTesei- CTPYKTYPH

STRUCT mnentuduxarop \ (cnmcok- onmucanmii- CTpyKTyps\ )
STRUCT mpenruouxaTop

UNI ON \ ( cicok- onucanuii- CTPYKTYPHN )

UNI ON mnenrnpmxarop \ ( cnmcok- onucaHmuii- CTPYKTYPHN )
UNI ON unenrnouxaTop

CHMCOK- ONMCaHMM- CTPYKTILPHL

OonMcaHMe- CTPYKTYPH

onMcaHMe- CTPYKTYPhl CIMCOK- OIMCAaHUM- CTPYKTYPEL
ONMCaHMe CTPYKTYPHL

crneundmukaToOp- TUIa CIMCOK- ONMcCaTeJIeN- CTPYKTYPHL
CHMCOK- OnMcaTesyiel- CTPYKTYPH

onMcaTeib- CTPYKTYPH

onmMcaTesylb- CTPYKTYPH], CIMCOK- ONMCaTEeJIeN- CTPYKTYPH
omnmcaTeJlb- CTPYKTYPHL

onmcaTeJb

onmMcaTesib. KOHCTAQHTHOE BHEPAXeHUE

. KOHCTaHTHOE- BHpPAaXeHNe

MHULIMAJIN3AaTOP:

BEIPaXeHUe

\ ( cnncok- nanuranmsaropal )

= \ ( cnucox- nanuranmsaropal )

CIMCOK MHMIMAJIM3aTOopa.

BEIPAXEHME

CHMCOK- MHMLIMAaIN3aTopa, CIMCOK- MHMLMAIN3aTopa

\ ( cimcok- munumanuzsaropal )

M- TUIA.

crneundmukaTop- Tuna abCTPaKTHEM- ONMCaTEJb
aOCTPaKTHEM- ONMCaTeb.

IIyCTO
\ (abcrpakThbli- onucaresis\ )
. abCTpaKTHEM- ONMCaTeJb

abcTpakTHEN- onmcaTens ()

aBCTPaKTHBEM- ONMCATENb [ KOHCTAHTHOES- BHPAaXSeHUE
Heob)]

onpeneidmnuee- TUII- MMS.

UOSHTUPUKATOP



26. 3. OmnepaTops!

COCTaBHOM- OIIEpPaTOopP:
\ ( cnivcok- onucauni

CIMCOK- OIIEPATOPOB

Heob Heob\)

CIIMCOK- OIIMCAaHUN.
omnmcaHme

ONMCAaHMe CIMCOK- OIIMCAaHUM

CIMCOK- OIIEPaTOPOB!
ornepaTop

OoIrepaTop CIIMCOK- OIIepaTOopOB

onepaTop:
COCTaBHOM OIlepaTop
BHIPaXeHMue,

| F ( Bopaxenue) omnepaTop

| F ( Bupaxenue) onepatop ELSE oneparop
VWHI LE ( Beipaxenne) onepartop

DO oneparop WHI LE ( Bupaxenwne) ;

FOR( Berpaxenne- 1
HeoO Heob
oneparTop

; BEIpaxeHme- 2 ; BEIpaxeHme- 3

Heob

SW TCH ( Bripaxenme) omnepaTop
CASE xoHCTaHTHOe- BHpaxeHue . ONepaTop

DEFAULT: onepatTop
BREAK;

CONTI NUE

RETURN,;

RETURN Brpaxenue;
GOTO uneuTndouxaTop;

UOeHTUQUKATOP . OIepaTop

26. 4. BHemHMe omnpegneyieHUS

[IporpammMa.
BHeEIIHee- onpenejieHre

BHEIIHEeEe- OllpeneJiIieHMEe IIpoI'paMMa

BHeEIIHee- OllpenesieHne:
onpeznesyieHre- QyHKLIUN
onpeneJjieHVe- DTaHHEIX
onpezneyieHVe- QyHKLUMN!
crneundmukaTop- TUla
HeoO

onmcaTesib- QYHKLUMN.

onucaTesb- QYHKUIUM TeJio- QYHKLUUU

onucaress ( COMCOK- IapaMeTpoB )

Heob
CIMCOK- IapaMeTpOB:
nneTnudmuraTOopP

UOEeHTUOUKaATOP , CIMCOK-IIapaMeTpOB

TeJo- QYHKUMU!

CHMCOK- OINIMCaHMM- TUIIa ONepaTop- QyHKLUUM

onepaTop- OyHKLMN!

\ (cnivcox onucanmi
HeoO

ornpeneJsyieHre IaHHBIX.

CIMCOK- onepaTopos\ )



EXTERN crneuudpmraTop Tuna CIIMCOK
HeoO HeoO
VHULMANBUPYEMBIX ONMCaTesen ;
Heob
STATI C chneuudpurarop Tuna CIIMCOK
HeoO HeoO
VHULUAJIN3UPYEMBIX ONMCaTeNen
HeOoO,

26. 5. IIpenpoueccop

#DEFI NE uneurnoukaTop crpoka- Jjekcem
#DEFI NE

#DEFI NEunenrudurkarop( unenrudmrarop, . . . , UASHTUOUKATOP) CTP
#UNDEF unenTudpuxarTop

#1 NCLUDE «wumMmsa- parisza»

#1 NCLUDE <wumsa- parisna>

#| F xoncTanTHOE- BRIpAXEHUE

#| FDEF unenrudmxaTop

#| FNDEF nnenTuduxarop

#ELSE

#ENDI F

#LI NE xoucTanTa MOaeHTUOMKATOP

NocnenHue maMeHenusa szmka «C» (15 noatps 1978 r.)

27. TpucBauBaHUe CTPYKTYPH

CTPYKTYPH MOTYT OBITH NPUCBOEHH, MNEepelNaHs QyHKUMAM B Ka-
UeCTBE apryMEHTOB M BO3BpAlleHH QYyHKUMAM. TUMH yUaCTBYOIMX
OTNEePaHIOB NOJIKHEL OCTABATHLCH TEMU XE& CaMBIMM. JIpyTrue NpaBmoro-
OOOHHEE ONEepaTOoOpH, TaKMe KakK CpPpaBHEHME Ha PABEHCTBO, HEe OBUIK
peann30BaHEL

B peajmM3auuy BO3BPAllEHUA CTPYKTYp dyHkumaumm Ha PDP-11
UMEEeTCs KOBApPHHNM mebekT! ecau BO BpeMsa BO3BPATAa MNPOUCXOIUT
NpepHBAHME U Ta Xe& camMasa QyHKUUS MeeHTepabesibHO BBI3HBACTCH
BO BpPEMS 3TOTO MPEPHBAHMSA, TO 3HAUEHME BO3BpallaeMoe U3 Mep-
BOT'O BBI30BA, MOXET OBITH MCIOPUEHO. D2Ta TPYINHOCTH MOXET BO3-
HUKHYTb TOJIBKO [IPU HAJUUMU MCTUHHOTO MNPEPHBAHMUSA, KakK M3 Olle-
PALMOHHOM CHMCTEMEl, TakK ¥ U3 NPOTPaMMBl [OJIE30BATEJNSA, IPEpPHBa-
HMS, KOTOPOE CYUWECTBEHHO IJIS MCIOJIb30BAHUSA CUTHAJIOB; OOBIUHBE
PEKYPCHBHEE BBI3OBE COBEPUEHHO OE30MaCHH.

28. Tun nepeumncieHus

BBelmeH HOBHIM TUIN NAHHHX, AHAJOTUUHBEIA CKAJIAPHLIM TUIIAM $3B-

Ka nackajb. K crneumdmkaTopy- TMUIAa B €T0 CUHTAKCUUECKOM ONMca-
uvM B pasznesie 8. 2. IIpuIoXeHUS a CJelyeT JOOaBUTH
crneudrKaTOpP- NEPEeUNCIICHNU

C CHMHTaKCHUCOM
neurudrKaTop- NEPEUNCIICHN .

ENUM cnrcok- nepeuncnerHns

ENUM unentupukaTop CHOMUCOK- IE€PEUNCIIEHU

ENUM unenrudmkarop

CIOMCOK- IEPEeUMCIIeHN !

rnepeuuciyiaeMoe

CIIMCOK- [I€pPEeUMCIJIECHM A, IIepednciiaeMoe

rnepeunciyaemMoe

UOSHTUPUKATOP

MﬂeHTM@MKaTOp = KOHCTAaHTHOE BEHIPAXEHME



Posip mmeHTHdMKATOpPaA B cHeludUKaATOpEe- IepeuMCcIJIeHnsa 10JI-
HOCTBK AaHAJIOTMYHA POJIM SpPJEKa CTPYKTYPH B clHeluudurKaTo-

pe- CTPYKTYPH, MUIOeHTUbMKATOP oBO3HAaUaeT OolIpeleJieHHOe Mepeuunc- JIeHUe.

omucaure ENUM COLOR \ (RED, WHI TE, BLACK, BLUE \);

ENUM COLOR *CP, COL;

O6wasnger uneuTuoukarop COLOR apsbikOM NepeumnciieHus Turna,
ONMUCHBAKNIIETO pPas3JIMuHLe LBeTa M 3arTeMm obbasysger CP ykaszsaresem
Ha obwekT sTOoTOo Tuna, a COL - ofbexkTOM 3TOTO THUIA.
NOneHTUOUKATOPE B CHUCKE- IEPEUNCIIEHNS ONMUCHBAKNTCSH KAk
KOHCTAHTH M MOTYT IOABUTLCHA TaM, rae Tpebyworcs (N0 KOHTEeKC-
Ty) KOHCTAHTH. ECJM HE MCHOJIb3yeTcsd BTopas dGopMma nepeuucrse-
Moro (c paBecTBOM =), TO BEJMUMHBI KOHCTAHT HaumHawTcsa ¢ 0 u
BO3pacTanT Ha 1 B COOTBETCTBMM C NPOUTEHUEM MX ONUCAHUSA CJe-
Ba Ha Npapo. llepeunciseMoe C NPUCBOEHUEM = MNPUIAEeT COOTBETC-
TBYOIEMY UISHTUOMKATOPY YKABAHHYK BEJIMUMHY, [IOCJEIy e
UOEHTUOUKATOPH NPONOJIKANT MPOTPECCUD OT NPUNMCAHHONW BEJIUUU-
HEL

Bce gpJiBIKM TEPEeUYUCIIEHVS UM KOHCTAHTH MOTYT OHTL Pa3JIMUHL-

MM M HEMOXOXVMMU Ha APJLIKM M UJIEHB CTPYKTYP AaXe NpU yCJIOBUU
MCIOJIb30BAHUA OINHOTO M TOTO X& MHOXECTBA MISHTUDMKATOPOB.
OBBEKTE NAHHOTO TUIMNA NEPEUYUCIIEHMS PACCMaTPUBAKTCH Kak
OBOBEKTH, MMEWIUE THUM, OTJMUUHEM OT JIHOOHX TUIOB M KOHTPOJIUPYIO-
masa nporpamma LI NT coofmaer 06 ommbxax HECOOTBETCTBMSA TUIIOB.
B peanuzauvu Ha PDP-11 co BceMu mepeumciigeMbMu epeMeHHBIMM
ONepUpyinT Tak, Kak ecau Ou oHu mMenm Tun | NT.

29. Tabnuua M300paXeHMI HENEeUATHHEX CUMBOJIOB a3bika «C».

B mauHOM TabjMile NMPUBENEHH M300paxeHUs HEKOTOPHX CUMBO-

noe (durypHBe CkOBKM U T. 4. ) a3bika «C», KOTOpHX MOXeT He
OKa3aThCd B 3HAKOBOM HAabOpe IOMCIJed MUJM [NedaTanlero yCTpolic-
TBa.

Hanpuwmep,

! 3HaueHUe ! N30b6paxenune ** !

! ! B TekcTe !

| ourypHasa orTkpeBabmascsa ! !
! Cxobka ! \ ( !

| durypuasa saxkpupBawomascsa ! !

! Cxobka ! \) !
I I I
| BeprukasbHas ! !
! YeprTa ! \ ! !
I I I
! ! !
! AnocTopobd ! \' !
I I I
! BojyiHMCTAas ! !
! YeprTa ! \ A !

** 1 p v M e U a H U_e.

N3obpaxenuna npuBeneHu nja omnepaumoHoi cucrTemel UNI X, Tipu
pabore xomnuiaTopa «C» monm ynpaBiieHMeM JIOOM OpyTol onepaunm-
OHHOM CHCTEME], HEOOXOOUMO BOCIOJIE30BATHCH COOTBETCTBYIIMM
PYKOBOICTBOM IJIS IAHHOW CUCTEMEHL.



