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OcuoBrt doprpana. [Tepeun 10. A, Tnapnas pe-
Rakuust  (U3UKO-MaTeMaTHUeCKOH  JIATEPATyphl H3A-Ba
«Hayxkay, 1972,

Kunra snakomut unrateis € CaMblM, pacnpoCTpaHeH-
HBIM B HacTosiLllee BpeMs SI3BIKOM IPOrpaMMHpOBaHHS IS
BBIYHCAHTENbHBIX MawnH, OHa MOXeT OHITh HCHOJb30BaHA
B KayecTBe yueGHHKa HAUHMHAIOUHMH NPOrpaMMHCTaMH, HOO
He mpeamnoJjiaraeT npeiBapHTENbHBIX 3HAHM#l BBIYMCIHTEND-
HBIX MalllHH, NPOrpaMMHPOBaHHs W APYTHX fA3bIKOB. B pas-
HOi Mepe KHura GyJeT MOJIE3HOH H ONBITHBHIM NMPOrpaMMHC-
TaM, Y KOTOpbIX BO3HHKJa HEOOGXOAHMOCTb H3YYeHHSI HOBOTO
N HUX si3blKa DopTpaH. '

YuuTbIBas H3BECTHYIO OCHOBHYIO HampaBjaeHHOCTb Dop-
TpaHa Ha HHXXeHeDHO-TeXHHYeCKHe M HayuyHble BBIYHCIH-
TeJIbHBlE 3a/layd, @BTOp MNbITAaeTCs MOKa3aTh 3G deKTHBHEE
BO3MOXHOCTH PopTpaHa TakKe NPH pelIeHHH SKOHOMHYe-
CKHX H HHGOpPMAaLHOHHO-IOTHYECKHX 3afay, 3ajgay obpa-
GOTKH TreoMeTpHYecKoil MHQOpPMaUMH M peaKTHPOBAHHA
pesyabTaTos.

Boabuioe xoamyectBo  ympakHeHuii CONpOBOKAAET
H3JIOKEHHE MaTepHaja M 3aKJwyaer Kaxayio raasy. Kpome
TOro, KHHlA COJEPXHT NPHMEpH peasibHHIX TNpOrpamm,
HankcaHHbIX Ha PopTpane,

HaniocTpaTHBHENT MaTepHas KHATH cocTaBisAloT 13 Tab-
Jun, ¥ 37 pHCYHKOB.
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NMPEUCJIOBHUE

FlosiBnenue Hacrosime#l KHHTH OGYCJIOBIIEHO PE3KO BO3-
poCIIHM 3a MOCJTefHee BpeMs B Halllel CTPaHe HHTEpPEeCOM
K ajaropurMuieckomy sisbiky doprpaH. S3bIK 3TOT HocTa-
TOYHO JaBHO M3BECTEH M LIMPOKO PacHpoCTpaHeH 3a pyle-
JKOM, M O3HAKOMJIEHHe C 3apy0eXKHBIM ONBITOM B 0GJIaCTH
NpOrpaMMHPOBAHUS, BBIYHCIUTENbHOH MAaTeMaTHKH, . IPY-
KJaJHbIX BONPOCOB KHGEPHETHMKH CTAaHOBHTCH 3aTPYRHHU-
TeNbHEIM 6e3 3HaHus ocHOB doprpana. IlocienHue moneinn
OTEYECTBEHHBIX MAIIHH MOJIyYaloT TpaHCaATOphl ¢ DopT-
paHa, ¥ 310 B elle GOJbIUeH CTeNeHH ONpejesieT Heo6Xo-
JIMMOCTD TIOSIBJIEHH 1 TOCOOH 51, 3HAKOMSILLETO LIMPOKHE KPyTH
NPOrpaMMUCTOB C OCHOBaMH SI3BIKA.

OcHOBHBIE LieJIH, KOTOPhIe YHMTATeNb MOXET IOCTaBHTh,
NpHCTYyNass K YTEHHIO 3TOH KHUIH, — HAyUHTbCA YMTaTh
M CaMOMy NHCATh NPOrpaMMbl CpefiHeil CJIOXHOCTH; OCBOMTH
PasBHTHIH AJITOPUTMHYECKHMH f3BIK, C TEM YTOGH! NOBBHICUTD
NPOM3BOJMTENLHOCTh NPOrpaMMHPOBAHHSI MO CPaBHEHHIO
C HCIOJIb30BAHUEM aBTOKOJIOB WJIH, TeM GoJjiee, MallHHHEIX
A3BIKOB; HAYUUThCS HCIIOJB30BATh NPOrPaMMEI IPYTHX BBIYH-
CJIUTENbHBIX LIeHTPOB, COCTABJEHHHE /Il APYTHX THIOB Ma-
uinH. CrpemiieHHeM aBTOpa, COOTBETCTBEHHO, GHIIO XKeJlaHHe
[IOMOYb YMTATEJIO CIPaBHTbCA C 3THMH uessmMu. Onucanue
dopTpaHa NOCTPOEHO TAK, YTO He MPEJINOJIAraer y YHFarels
npeaABapUTENbHEIX 3HAHUH, BHIXONALIMX 3a MpeNeNbl 3Je-
MEHTapHBIX aJire6panyecKuX NMOHATHIA.

TakuM 06pa3oM, KHHra MOXET CJIYXKHTb NEPBHIM yuel-
HHKOM IO NPOTPAMMHPOBAHHIO W Oyler MOTOMy MOJIe3HO
CTYNEHTaM HHMEHEDHHIX H TeXHHUECKHX BY30B, €CTECTBEH-
HBIX (aKyJbTeTOB YHHBEPCHTETOB, IJle BENETCH Ipenoja-
BaHHe NpPOrpaMMHpPOBAHHS, OPUEHTHPOBAHHOE Ha pelleHue
HayuyHHIX W HHXEHepHO-TEXHHYECKMX 33Jjay, a TaKXKe Ha-
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YHHAIOIKM [IPOrPAMMUCTaM IIPOM3BOACTBEHHEIX BBIYUCJIH-
TeNbHBIX UeHTpoB. dopTpaH HMeer GoraTbleé BO3MOXKHOCTH
peNaKTHPOBaHUS FAHHBIX, INOJNE3HBIX H B SKOHOMHUYECKHX
NPUJOKEHHSAX. B KHHre ecThb yImpa)KHeHHs Ha HeKJaccHye-
ckue 1 dopTpaHa CIOXKeTh: 3KOHOMHYECKHe 3aJauyH,
06paboTka HHBOPMALHOHHBIX _MacCHBOB, peJaKTHPOBaHHe
pesy/IbTarToB.

Krura MOXer GbTb HCIOJb30BAHA M ONBITHBIMH npo-
rpaMMHCT4MH, HMEIOIHMH HeOGXOMHMOCTb B OCBOGHHH HO-
Boro JJs Hux si3bika ®oprpan. Jasa sroro Kpyra uurareiei
KHHTA MOXKET II0Ka3aTbCfl W3JIMIIHE NOAPOOHOH, W aBTOp
110/1aTaeT, YTO KBaJH(UKAUMs TAaKHX UYHTaTeJell IOMOXKer
UM CaMOCTOATEJIbHO OTOOpaTh B KHHIe HHTEpecHBI s
HHX MarepHasl.

Kuura paccuMTaHa Ha JIHL, HCNOJB3YIOMHUX SA3BIK,
a OTHIOAb He Ha pa3paGOTYMKOB TpaHCAATOPOB ¢ dopTpaHa.
D10 mano BO3MOXKHOCTb B 3HAUHUTEJbHOH CTENEHU COKpa-
THTb M YIPOCTHTb H3JIOXKEHHE 3a CYeT OTKa3a OT MHOTHX
JeTanell A3bIKa, OCOGEHHOCTeil, CBSI3aHHBIX C KOHKPETHbIMU
OMEpalHOHHbIMH CHCTEMAMH H MamMHaMi. ST0 MO3BAJIsiET,
C OJfHOI CTOpOHEI, CYMTaTh, YTO H3JIOKEHHOrO B KHHTre
MaTepHaJja BIOJIHE JOCTATOYHO, YTOOH HAayYHUThCS NMPOrpam-
mupoBaHHio Ha dopTpane, a ¢ APYro# CTOPOHHI, ONpPeNeNUThb
Ha3BaHHe KHHTH He Gosiee Kak «OcHOBHI dopTpaHan.

B xHuure peup ujer o HauboJiee pPacIPOCTPaHEHHOH
B HACTOSIIEE BpeMsi BEPCHH f3BIKA, M3BECTHOH MOJ Ha3Ba-
uueM Poptpan IV. Bro He 03HauaeT, ONHAKO, NMpeTEH3Uil
aBTopa Ha omucanHue Bcex jeraneli doprpana IV. Uura-
TeJib, KOTOPOMY NPeACTOHT nucarh Ha dopTpane nmporpamMmel
Ui KaKOH-JIM60 KOHKPETHOH MaIlHHBl, BCETa CMOXET
JIETKO TMO3HAKOMHTLCS ¢ OCOGEHHOCTSIMH MAalINHH U ee GopT-
PaHOBCKOrO TPAHCJATOPA, €CJH OH YCBOMJ H3JIOXKEHHBIE
3JleCb OCHOBBI S3bIKA. -

Aptop usyuyan doprpaH B XOe pelIeHHS KOHKDETHBIX
NPON3BOACTBEHHBIX 33134 B BHIYHC/IUTEIbHOM 1eHTpe Electri-
cité de France ([Tapux) u mosromy, BhMycKasi 3Ty KHHTY,
He MOXeT He BHIPa3uThb GJAarofapHOCTH CBOMM (paHIy3-
CKHM KOJLJIeraM, KOTOphI€ TOMOIJIH:e€My MHOIOYHCJEHHBIMU
COBeTaMH, MaTepHajaMH, NpHMepaMH, BO3MOXHOCTBIO Ma-
IIMHHBIX 3KCIEePHMEHTOB.

Sra KHHra’'He Morsa Obl yBHIETh CBeT 0e3 HeoLeHUMOH
nomomy B. H. JInnbKoBO#H-OCTpOBEHOK.

. Asmop



FAABA 1
BBOJHAS :

§ 1. OGmue 3aMeyaHus

"OCcHOBHOe cojiep:KaHHe KHHIH COCTaBJISIIOT NATh IVIaB
(IT—VI). Kaxpasi u3 3THX IVIaB 3aKaHYHBAETCH KOHTPOJb-
HbIMH YTNPaXKHEHHSIMH, KOTODHIMH YMTaTelb MOXKET NpOBe-
DHTb CTeneHb YCBOEHHMS MarepHana, npuberas K paspueny
«OTBeTHl K yNpaXKHEHHSIM», MOMEIEHHOMY B KOHLE KHHTH.

Kpowme T0ro, usJioxenue MaTepuasa HHOT/a IpephBaeTCs
yNpa*KHeHHSIMH, KOHTPOJIMPYIOUUMH YCBOeHHe Gosiee Mejl-
KHX DasflelioB, TaKKe HMEIOUIUMH OTBETHI.

dopTpaH cran ceiffyac OXHHM M3 CaMbIX pacIpOCTPaHEH-
HBIX A3LIKOB OONIEHHS C MAIIHHOH — MOYTH BCE COBPEMEH-
Hble BBIYHC/IMTENbHbIE MAlUMHE! «HOHHMaloT» doprpan. 3to
TOBODHT O TOM, YTO f3HIK PAacHOJIOXeH BHe ChenuHKH
OTIeNbHBIX MalmHKH. M Bce e MOTHOCTBIO HTHOPHPOBATh He-
KOTOpBle OCOGEHHOCTH MAIUMHBI NIPH OMHCAHHH f3bIKa He
ynaercsi. B nepByIo ouepesb 3TO OTHOCHTCS K HHCTPYKLHAM
BBOJIa-BEIBOZa. Bor mouemy nepBhuifi maparpad ruaase 11
TMOCBSIIIEH OMHMCAHUIO HocuTesNell HHQOpMAanuH Ha KOHKpeT-
HEIX MamuHax. Brpouem, stor nmaparpad moxer GHITh NpPH
NepBOM YTEHUH onylieH Ge3 ymep6a A1 NMOHHUMAHHS rpam-
matuku doprpaHna.

B rnaBe VII paso6panbl Tpu mpuMepa coCTaBjieHHS MOJ-
HbIX nporpamMM. MHTepecylompuiics yuTaTesib BCerfa CMOXKeT
HafiTH NOCTaTOYHOe KOJHYECTBO Pa3HOOOGpPA3HBIX NMPOrpamMm
KOHKDETHBIX 3aJ]ay B NOSBJSIONMXCS B MOCJEJHee BpeMs
CTaThsAX, MOCBAIIEHHBIX OMHUCAHUIO U HCNOJb30BaHUIO DopT-
paHa.

BHe OCHOBHEIX 3a7lay KHHI'M CTOMT HAacTOsllas, BBOAHAs
rJiaBa, Jalomas HCTOPHYecKylo cnpaBKy o doprpane H ero,
MeCTe B CHCTEMaX IIpOorpaMMHOro odecneuenns 9BM, a rakxe
oblIye CBeJiIeHHs1 00 OCHOBHBIX 3Tamnax pelieHust 3ajayd Ha
mammHe. Ilporpammucry, yxe paforaBlieMy Ha MallHHe,
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HEeT HyKJIbl B 3THX H3BECTHHIX cBefieHusAX. OnHaKko, naparpad
O HEKOTOpHIX ycJoBHOCTAX opdorpadun Poprpana, cBs-
3aHHBIX C ero 6a30if — aHIVIHACKHUM $3bIKOM, He CJIENyeT
omycKaTb: OH, IO CYIIECTBY, fIBJISIETCSI YacTbl0 OMHCAHHS
A3BIKA.

Poxnenne doprpana orHoear k 1954 r. B HosGpe atoro
rofia rpynna aMepHKaHCKHX CIelHaTHCTOB B 00JIaCTH Ipo-
rpaMMHpOBaHHus, Bo3riasiasgemas npod. Ix. B. Bakycowm,
NOATrOTOBHJIA JOKJAaJ, KOTOpHIH cefyac CUMTAeTCsi NMEPBBHIM
COOOLIEHHEM, OMUCHIBAIOIMM 3TOT A3bIK. PopTpaH A0BOJBHO
GHICTPO 3aBOeBaJl MHp nHporpammupoBaHusi. IlpuunHa Ta-
Koit nonynspHocti Poprpana He cayuaiina. Ilpexne Bcero,
doprpan Guenb GJIH30K, C ONHOH CTOPOHEI, K SI3BIKY OOBIY-
HOH aJjre6phl, C Apyroif CTOpPOHBI, BeCh CJIOBApPHBIH 3amac
€ro 3aHMCTBOBAH U3 eCTECTBEHHOI'O Y€JIOBEYECKOTO SI3hIKa —
aHr/uiickoro. OH JIeTOK NpH H3yYeHHH, MPOrpaMMUpOBa-
HHU U OTJIaZKe.

SI3bIK OBLT 3ayMaH JVISi HCIOJIb3OBAHUS B c@epe Hayy-
HbIX H HHXEeHepHO-TeXHHYecKUX Bbrucjenuii. Ilpoucxo-
Kjenue caopa DopTpaH OGBACHAET 3TO KaK HeJb3sl Jyylle:
FORTRAN ectb cokpaurenue aByx ciioB FORmula TRANs-
lation — «npeoGpasoBanue Qopmysn». Ho BosmoxHOCTH
y f3BIKa OKasaJuCh ropasno OoJiee mHpoKuMH: Ha DopT-
PaHe JIErKO ONHCHIBAIOTCSA 3a/ia4ll C Pa3BeTBJIEHHO JIOTHKOH
(MozmenupoBaHue HHTeJUICKTYaIbHOH JIeATENIbHOCTH YeJio-
BeKa, DEIleHHs] UTPOBLIX CHTYaLu#, MOJEIHPOBAHUE MPOH3-
BOJICTBEHHBIX NPOIIECCOB H T. J.), 3afaul PeNaKTHPOBAaHHSA
pesyJsibTaToB (cOCTaBleHHs (OPM BeOMOCTE, MOCTPOEHHE
rpaduKOB KpHBLIX IO pe3yJbTaTaM pacyeroB), Pas/IMYHOrO
poja 3KOHOMHYeCKHe '3aJlayuH.

B 1958 r. 6puia cospana HoBasi Bepcusi doprpaHa €O
3HAYMTEJNbHEIM pacCIUMPeHHeM $3bIKa, KOTOpas Ha3BaHa
®oprtpan I1 ). B doprpane I1 66110 BBEIEHO NOHATHE MOA-
nporpammbl: 6buiH onpezenens nHCTpykiun SUBROUTINE,
CALL, RETURN u uscrpykuusi FUNCTION. Bruia no-
GaBJeHa u nnctpykiuss COMMON, oGecnieunBalomas CBs3H
He3aBHCHMBIX NOANPOrpaMM H OCHOBHOHK nporpammel. Brep-
Bble KOHell IPOrpaMMbl CTaJj OTMeuaThesl HHCTpyKuuelt END
BMECTO CYIIECTBOBABLIErO JO 3TOr0 yKasaTessl KOHLA Mac-
CcHBa.

1) CymecTBYeT pyccKHii MepeBOJ ONHOTO W3 omucaHuii PopTpaHa
II: cratba «®opTpaH» B cOOpPHHKE nepeBOfOB «ABTOMaTH3alHsi NpoO-
rpamMmupoBaHusy nog pea. A. Il. Epmosa, ®dusmarrus, 1961.
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B 1961 r. nosiBuiica ®@oprpan I11. B s3kIK GbuIH BKIIO-
yeHbl MHCTPYKLUHH OGPAGOTKH CJIOXKHBIX JIOTHUECKHX BHIpa-
)KeHHH M OYKBEHHO-CHMBOJBbHOH HH(bopMauuu. Psax nomos-
HEHHH K A3BIKY ObWI clleJlaH NPU pa3paboTKe TPAHC/ISTOPOB
¢ ®oprpana III — rtorna Gmina obecneuena B PopTpane
apH(MeTHKa ¢ JBOHHOH TOYHOCTHIO U apU(MeTHKA KOMILJIeKC-
HBIX YHCeJI.

1962 r. — rox poxnenus: ®optpana IV. B ®optpane IV
MOSIBUJINCh MHCTPYKUHMH JEKJapaluuy THNA BeJIMYHH, Ompe-
IeJIAoLHe cnocod 3ajjaHusl NMepeMeHHbIX. DB AomylneHb!
JIOTHYeCKHe BhIPAXKEHHS B KaueCTBe apryMeHTa MHCTPYKUHiH
yCJIOBHOH mnepeflayd yNpaBJeHHs, BBeleHbl HHCTPYKUHU
OpraHu3aluy HHOOPMALHOHHBIX MaccHBOB. M3 sA3bKa Gbuiu
MCK/IIOYEHE MHCTPYKUHH, 3aBHCAIIME OT KOHKPETHOH Ma-
K HBL

- ®oprpan IV — He nocnepussa Bepcusi ®oprpana. SI3bK
npojoJiKaeT pasBuBaThesl. CyllecTBEHHO Pa3BHTHI HHCTPYK-
UMM BBOAA W BBHIBOJA, YBeJHMYeHA T'HOKOCTb JIOTHYECKHX
onepaunii. OnHO U3 HauOoJiee HHTEPECHBHIX MNOCJENHUX Ha-
npaBJeHUH B Pa3BHTHM A3bIKA, 3TO TaK Ha3hIBaeMblfl pas-
ropopHblfi dopTpaH, B KOTOPOM YYTEHEI BO3MOXKHOCTH JHa-
JIOTOBOTO PEKHMA «YeJIOBEK —- MAIlHHay.

dopTpaH OKasas BIHSHHE HA CO3JaHHE U Pa3BHUTHE MHO-
THX JPYrHX f3bIKOB. B wyacTHocTH, 3aBoeBpIBamoOLIMil ceii-
yac nomyJasApHOCTb AuasoroBuit A3k BASIC nacnenyer
MHOrue yepthl dopTpaHa, NONYYHBIIMH NpPH3HAHHE YHH-
BepcanbHBIH sI3BIK nporpammupoBanusi PL-1 MHoroe saum-
crBoBasi 3 doptpaHa. OnHa u3 nepBeix Bepcuil PL-1 Ho-
cwia naxe HasBanue doptpan VI.

§ 2. OcHoBHble 3Tambl PelieHHs] 3aja4yd Ha MallHHe

DneKTpOHHAsl BBIUHCAHTENbHAs MawnHa (DBM) Moxer
paboraTh, JnIlb PYKOBOJACTBYSCh YKa3aHHUSMH, NOJyYeH-
HEIMH OT YeJIOBeKa B JII06OH 3apaHee corsiacoBaHHOI opme:
HakaTHe ONpeJe/IEHHHX KHOMOK Ha MyJibTe MAallHHE,
BBOJ, IO ONpeJeJieHHON CHCTeMe KORMPOBAHHA Iep¢opHu-
POBaHHHIX 'KapT MJM YTEHHEe HMIYJbCOB C MAarHUTHOH
JIEHTHL. ) .

IlepeyeHp Bcex yKasaHU{ MammHe JJIl PEIIEHHS HEKO-
TOpOil 3ajaul Has3wBaercs npoepammoti sroit 3amaun. IIpo-
rpamMma ynpasiser MamuHOH. HaGop ykasanufi, Hemo-
CPEACTBEHHO BOCNPHHHMAEMBIX MALIMHOH, OOBMHO BecbMa
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OrpaHHYEH. Hanpnmep, MamnHa He MOXKET BBINOJIHHTb yKa-~
3aHue

«Bruncaute miomane Kpyra papuyca 4s.  (1.1)

Kak npaBusio, MamuHel MOTYT B TOH HJIH_HHOi ¢dopme Boc-
IPUHUMaTh YKas3aHUA I BHIIOJHEHHS KOHKDETHBIX 3Je-
MeHTapHbIX JAEHCTBHH THNA CJIOXKEHHSI JBYX 3aJaHHBIX
YHcesi, CPaBHEHHS MX M T. I. B uacTHOCTH, MOXKHO mpef-
CTaBUTb CJIELYIOILYI0 COBOKYMHOCTb YKa3aHHil .MallMHe:

«YMHOXHTb YHCJIO 4 caMO Ha.ceOs»,
«YMHOXHTb pe3yJIbTaT NpeAbIAYIIero AeHCTBHS

Ha 3,1416», (1.2)
«3anucaTh pesyJIbTarT NPEABbIIYILEro AeHCTBHSAY,
«3aKOHYUTbL DaboTy».

HerpyzHO BHIETh, YTO IEPeYHCJEHHBIE YETHIPe 3JIEMeH-
TapHBIX YKa3aHHS 06eCreynBaIOT BHIIOJHEHHE OJHOTO Gosee
CJIOXKHOTO yKa3aHHsl O BBIMHCJIEHMH ILIOLIAJH Kpyra paju-
yca 4. Ilpoepammuposarue, T.e. COCTaB/IeHHE NPOrpPaMM,
COCTOMT B HAMHCAHUHM MEpeyHsl 3JeMEeHTapHBIX, MOHATHEIX
MallliHe YKasaHuH JJIf pellleHMs MOCTaBJIEHHOH 3ajavw.

Kaxknas BeUHC/IHTENbHAS MALIHHA BOCIIPHHUMAET OGHIU-
HO TOJIBKO el MOHATHBIH HAbop yKasaHuil. ¥KasaHus, BOC-
NpHHHUMaemble MAamMHOH «MHHCK-22», HENOHATHBI MAaIlH-
He BACM-6, u nHaoGopor.

BOJIbIMHCTBO MALIHE CIIOCOGHO BOCTIDH{MMaTh yKa-
3aHMS JUIIb B 3aKOAUPOBaHHOH opme. ClIOBO KYMHOXKHTEY,
HanpuMep, MOXeT ObITh 3amH(pPOBaHO CHMBOJIOM X , CHMBO-
JoM #, uudpoBbiM KopoM 05 u 1. 1. Kaknas MammHa uMeer
CBOH Haﬁop KOJIOB.

Jnst TOro uToGH HAamHCaTh NMPOTPAMMy IS 3aJlaHHOMN
BLIYMCJIMTENbHOH MAamMHb, HeoOXONMMO 3HATh Habop BOC-
NPHHAMAEMEIX MAIIVHOH yKasa}mﬁ H CrocoGk! KOMPOBaHHUS
yKasaHUH, NPHHATHE JJIS 3TOH MamMHBL DTH (GOpMajbHBE
CBeleHUs] — Ha00Op yKasaHHH M CrIoco6 KOXMPOBaHHUS —
NpeACTaBJsIOT, TaKMM 00pa3oM, CpPeiCTBO OOIIEHHS YeJio-
BEKa.C MAalIMHOH U NOTOMY 3ac/yKHBAlOT Ha3BaHUS #3bIKA.
310 MmawunHbl 36K, HA HEM NPOTPAMMHCT — CIEIHAJHCT
B 00JlaCTH NpPOrPaMMHPOBAHHSI — MOXeT AaBaTh MalllHe
3ajaHue J000fl CTeneHH CJIOMXKHOCTH.

3ananue, UJH Nporpamma, 3amUCLIBA€TCS B BHJE IOCJe-
JIOBaTeNIbHOCTH YKa3aHHil MalMHe CHayasna Ha Gymare HJH
crenuanbHeIX opMysisipax. 3aTeM ¢ NOMOwWbIO nepdopu-
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PYIOLLEro . yCTPOHCTBA 3TA 3amMChb HAHOCHTCS HA mepdo-
KapTbl, TJ€ CHCTeMa OTBEPCTHiHf MOxKeT 0(GO3HayaTh TOT
WX MHOH CHMBOJI, BOCIPHHHMaeMblii MamuHoO. (B Hacros-
mee BpeMsi MOABHUJIMCH YCTPOMCTBA, IIO3BOJISIIOLINE 3aMe-
HUTb Mepgopanuio Kapt nepeHeceHHeM HHGOpMalUUH HA
MarHUTHYIO JIEHTY, a TaKxXe YCTPOHACTBAa, CYHMTHIBAIOLIHE
B MalllMHy MaImIMHONKCHBIA M CTHJIM30BAHHBIA PYKOMUCHBIH
IeKCT WU rpaduyeckylo uHpopmauuio.) Ilponepcopupo-
BaHHHIE KapThl C IOMOIIbIO YUTAIOLIErO 'yCTPOHCTBA BBO-
IATCS B MalluHy, W HHQOpManus - pasMmelaercsi B ‘ee 3a-
moMHHawmeM ycrpoiictee. Jlasee MammHa, ynpasiseMas
BBEleHHOH B Hee IpOrpamMmoii, aBTOMaTHYeCKH IPOBOXUT
pelllenHe, NeyaTaeT Pe3yJbTaThl (€C/IH €CTh TaKOe yKasaHHe)
U OCTaHaBJHMBAeTCs (ECHH €CTb TaKOe yKasaHue).

Sran pemeHus 3ajauyd, ONHCAHHHIH 3]]eCb KOPOTKHM
a63aueM, KaK INpaBusiO, ObIBaeT JOCTAaTOYHO TPYAOEMKHM
U B OPraHU3alHOHHOM CMEIC/IE pasje/ifieTcsl HAa ABa STana:
OTJIaIKa NpPOrpaMMbBl M COGCTBEHHO peIeHHe, HJH CUeT
3afaud. Omaadxka — 3TO NpOBEpKa HA MallMHE HaNHCaH-
HOH TNpOrpaMMbl C IOMOIIBIO CIELHATbHO 3arOTOBJIEHHHIX
TeCTOB — IPOBEPOYHBIX HAGOPOE JaHHHIX. IIpakTHKa MOKa-
3bIBa€T, YTO 3TOT 3Tal HeusbexkeH: B Iporpammax, OcCO-
6eHHO GOJbIMX MO 0GbeMy, TPYAHO H36exaTh OIIHOKH.
Ownbxu JM1000r0 NPOHCXOKIEHUS, — JIOTHYeCKas omuOKa
B (JopMyJIMpOBKe 3ajlayy, OMKCKA NMPH HaNHCAHHH MPOrpam-
Mbl, HeBepHasl nepdopauusi u T. I. — JAOMKHH OHITH OOHA-
pyXeHBI [0 TOro, Kak IPHUCTYHNUTb K CYeTy 3ajauu, K ee
pewennio Ha DBM. Il HEKOTOPHIX CJOXKHBIX IO CTPYK-
Type, HO GHICTPO penraeMbIX 3afay NPOLECC OTJAAJKH MOXKET
notpe6oBaTh Ja)ke OOJbLIEr0 MAINMHHOIO BpeMEeHH, YeM
COGCTBEHHO pelleHHe: OmMHGKA NPOrpaMMbl MOXKET OHITh
o6Hapy»KeHa JNLIb MOCJAe MHOTOKPAaTHHIX IPOBEPOK IIPO-
rpaMMbl Ha MallMHe.

Obwas cxema peleHHsl 3ajayd Ha MaluMHe NpHBeLeHa
Ha puc. l, rne NyHKTHpPHas CTpejKa O3HAayaeT BO3BpAT
NpPOrpaMMbl C MAmIHHBL NOCJAE OTJANKU JJIS UCIPaBJIEHHSA
ee NPOrpaMMHCTOM B Cjyyae HeOOXOIZMMOCTH, a JBOiHas
CTpeJiKa — BbIJayy TOTOBOTO pe3yJibTara. ‘

Bo Bceit 3T0O# NOArOTOBUTENBHOM H HEMOCPEACTBEHHO BHI-
YHCAUTENbHOH paboTe 3Tanm NPOrpaMMHPOBAHHUS SIBJASETCS
CaMEIM TPYJOeMKHM. D70 3Tan paGoThl NMpOrpamMMmHcTa, Ha
KOTOpPOM OH JIHHIEH MOMOIIH BCEX BCIIOMOTaTeNbHBEIX YCT;
pOHCTB, BK/IOYaeMblX B paboTy Ha NOc/JefyIOWUX STanax.
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Kpome Toro, asiech HeOGXOMUMEI CilenHANbHEE SHAHUS KOH-
er’I‘HOI‘O MAIIUHHOI'0 S$I3bIKA. Ha‘ 3TOM 3Tane BO3HHKaeT
elle OJlHa 3HAuMTeJbHas TPYAHOCTb: NMPOrPAMMBI PEILEHHUS
Aaxe CaMBIX PacnpOCTPAHEHHHIX 3a/a4, COCTABJIEHHBIE A
OJIHOM MAaIUHHBI, HEe TOAATCSA ISl pelleHHsl TeX ke 3ajad
Ha Mall{HAX APYTHX MozeneH.

D10T TPYNOEMKHH 3Tajl CyIIECTBEHHO ynpomaercﬂ npu
HCTIONb30BAHUH  QACOPUMMULECKUX $3bIK08. ANropuUTMHYE-
CKHil A3BIK JlaeT METOJl ONMHCAHUS 3ajlay CPEACTBAMH, OTJIHY-
HBIMH OT yKa3aHHH MalIMHHOrO si3bika. Eciin atu cpesncrsa

MlocTaxoBKa 3ajau

Sopre—>| "\ ATEMATHK

|
NiporpaMMHpoBaHie
fIPOTPAMMUCT

A
|
-

Nepqopuposanne
NEPPOPATOPULMLA

Lt e e e e e sate e e e e e

T
|

Pewenue 3apaun Ha IBM

ONEPATOP " k==>>Peaynbrar

Puc. 1.
Gonee XapaKTepH3YIOT 3ajauy, 4eM MalHHy, Ha KOTOpOH
OHa pelIaercsi, SI3LIK HA3LIBAETCS NPOOAEMHO-OpUEHMUPO-
sarHoim. C noMOIIbI0 NPO6IeMHO-OPHEHTHPOBAHHOTO S3bIKA
MOXKHO OTHOCHTENIbHO MpPOCTO (IO CPaBHEHHWIO C NpOrpam-
MHPOBaHHEM B MalIHHHBLIX KOJAX) 3aMHCaTh MOCJENOBATENb-
HOCTb yKa3aHHil MalluHe. 3ameyaresibHO, YTO NPOrpaMma,
HanucaHHas Ha Npob6/eMHO-OPHEHTHPOBAaHHOM fI3BIKE, FOJHA
IJisi UCIIOJIb30BAaHKS, BOOOLIE rOBOPS, Ha JIOGOH BHIYHCIIH-
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TesibHOH Mamuue. Brnpouem, oroBopka Heo6xoauma. [eso
B TOM, YTO IJIs HCIOJb30BAHHS Ha MallHHE NPOTPaMMHI,
HANHMCaHHO# HA NpOGJAEMHO-OPUEHTHPOBAHHOM AJTOPUTMH-
YecKOM fi3EIKe, HeOOXOIMMa mpeABapuTesibHasi paGora nepe-
BOJYHKA C AJTOPUTMHYECKOrO s3blKa Ha MalIMHHHIHA. Pa-
6oTa sTa TpyHOeMKasi, HO JIeTKO ¢opManusyemMasi, a oToMy
MOXeT ObITh NOpyYeHa caMoil MamuHe. IlepeBOXYHK — 5TO
JIOCTaTOYHO CJOXKHAsi NPOrpamMma, KOTOpasi CrocofbHa Boc-
NPHHUMATb CHMBOJIBL, CJ0OBa M (pasbl aATOPUTMHYECKOrO
A3bIKA W, HCXOJs M3 BO3MOXXHOCTEH KOHKPETHOH MAaIuHHEI,
NepeBONUTh X HA MAaIIMHHBIA A3BK. Takas nporpamma-
NEPEBOYNK HA3BIBACTCH MPAHCAAMOpom 1),

Takum o6pasom, MamHHA MOMKET BOCIPHHHMATrh IIpO-
rpaMMy Ha aJrOpHTMHYECKOM S3bIKe, €CJH OHA OCHAllleHa
NPOrpaMMOH-TPAHCISATOPOM C 3TOrO aJTOPUTMHYECKOTO A3bI-
Ka. B ¢yHKuuN TpaHCAATOPA BXOAUT HE TOJBKO NEPEBON —
mparcasyus — C ONHOTO sI3bIKA HA JAPYroH, HO U yKa3aHue
HEKOTOPHIX ()OpMaNbHBEIX OIIHO0K, MONMYLIEHHBIX NpOrpam-
MHCTOM NpH Hanucawuu nporpammbl. Hanpuwmep, tpancis-
TOp MOXKeT COOGLIAaThb O TOM, YTO NPOrpPaMMHCT 3a0bLl Ha-
NUCaTh 3aKpHIBAIOUIYIO CKOGKY, €CJIH HalmHCaHa OTKPHIBAIO-
1iasi, 4YTO0 B NPOrPaMMe MCIHOJB3YIOTCS YHCJA, BEIXOASLIHE
U3 JIONyCTHMOro MallMHOH AHanasoHa, u T. A. B 3aBucumo-
CTH OT 3amporpaMMHpPOBaHHHIX B TPAHCJATOPE BO3MOX-
HOCTell OH CIIOCOGEH aHaJNU3HpOBaTh U GoJiee TOHKHE OLIHOKH
U OTKJIOHEHHSI OT IPaBHJI ‘A3bIKa.

HcxonHeMU NaHHBIMH LIS Tpaﬂcnmopa SIBJISIeTCS TpO-
rpamMma, HanHCaHHAas Ha AaJTOPHUTMHYECKOM f3BIKE (1npo-
epamma-ucmoYHuK C TOYKH 3peHHs TpaHciaTopa). Pesyib-
Tar TPAaHCAATCPA — 3TO pabodas npo2pamma, COCTaBJIEH-
Hasg B MalIMHHOM fI3bIKE KOHKDETHOH MallHHEL

OnHMM H3 aJrOPUTMHYECKHX SI3BIKOB IPOrpaMMHpPOBa-
HHSI siBJisieTcsi A3bLIK DOPTPaH, OMHCAHHIO KOTOPOrO MOCBSi-
LI[@eTCs HACTOSALAsf KHHra.

Kak u Bcakuit Apyroi aJaropuTMHYECKHiH S3bIK, CDop'r-
paH uMeeT cBOH asdaBur, ca0Baphb U rpammaruky. Poprpan
ABAAETCA KHMBBIM S3BIKOM INOTOMY, YTO CYHIECTBYIOLHE
CerofHs BBLIYUCIHTENbHBIE MAallMHEL MMeKT (OpTPAHOB-
CKHe TpaHCaATOphl. Hekorophle MammMHBI pacnosaraior ja-
JKe HeCKOJBbKHMH BepcusMH TpaHncisTopoB ¢ Poprpana.

1) B 3apyGexHO!l JuTepaType TPAHCJAATOPH Halle HMEHYIOT KOM-
nuaamopamu.
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Hanpumep, TpancasTop 1 MOKeT oueHb J0JI0 TPAHCAHPOBATH
(cocraBnATh) pabouyyio NpOrpaMMy MO 3aJ@HHOMY OMMCa-
uuio Ha dopTpaHe, HO 3aTO obecneynBaer OLICTPOE pelIeHHE
paGoueit mporpaMMbel Ha Mamuee. TpancasTop 2, Hampo-
THB, HMeeT KOPOTKHii NepHOJ TPAHCJALUH, HO TOCTABJIEH-
Hasi uM paGodasi MporpaMMa MOXKeT OKa3aThCsi He caMoOil Oml-
THMaJIbHOH BepcHeH C TOUKH 3peHHsl pacXofa MamHHHOIO
BpeMeHH.

TpancasaTop (MaH TpaHCAATOPHI).¢ dopTpana sBASIOTCS
COCTaBHOfI YaCTbI0 IPOrpaMMHOrO OOCeCIeYeHHs MallHHE,
ee cucmemsl npozpammuposarus. CucreMa nporpaMMupo-
BaHHMs MOXXET BKJIOUATh B ce0si TPAHCJATOPHI C PA3HBIX S3bl-
KOB, OHGIMOTEKY YaCTO MCHOJb3yeMBIX NMPOrpaMM U ynpa-
BJSIIONIME NPOTPAMMEI, KOTOPhIE KOHTPOJIMPYIOT IOCJIENO-
BaTe/JIbHOE MJIM IapajiefibHOe NPOXOXKJAEHHE 3ajayu depes
MampHy. Takum 06pa3oM, NPOrPaMMHCTy JJisi peIleHHs
3ajayd GhIBaeT HEJOCTAaTOYHO omnucath ee Ha Poprpane.
OH no/KeH elie yMeTb OOLIATbCA C CHCTEMOH NpOrpaMMH-
poBaHHs, HaNpuUMep yKasarb eH, ¢ Kako# Bepcueil ¢oprt-
PaHOBCKOTO TPAHCJATOPAa OH 2KeJlaeT paboTarth. .

OnHako, KakuM 66l HY Gbl1 (JOPTPAHOBCKHI TPaHCIATOP,
nporpaMma, Hanucansas Ha doprpaHe, He BUIHT H He 3HaeT
3THX OCOOEHHOCTEH, KaK cojJepiKaHue KHHUTH, HANHCaHHOMH
Ha aHIJIHACKOM s3bIKE, He 3aBHCHT (BOOOILE roBOpsi). HH OT
NepeBOUHKA, B3fBILErocsl 3a ee mepeBOjl, HH OT H3JATENb-
CTBa, BBHIIYCKAIOMIETO €e B CBET.

OcraBuB B CTOPOHE BCE, YTO CBSA3aHO C KOHKPETHBIMH 0CO-
OGeHHOCTAMH, — MAallHHbB], TPAHCASTOPHI, CUCTEMBLI IIPOTPaM-
MHpPOBaHHsl, HACTOSA[Aas KHUra ONHCHIBAET TO, YTO CBOM-
CTBEHHO caMoMy s3biKy PopTpaH, ero rpamMMmaTuky.

§ 3. Hexkoropble yciaosHocTH opthorpaduu dJop'r[)aHa

dopTpaH nocrpoeH Ha 6ase aHramMicKoro sseika. Ilo-
sToMy Bce Bhpaxkenus doprpaHa, cioBa s3bIKa, HasBa-
HHSl NepeMeHHBIX COCTaBJIeHbl HCKJIOUUTENLHO U3 OGyKB Ja:
THHCKoOro ancdasura. Ilpu npakruyeckoii paGore ¢ doptpa-
HOM CJeflyeT y4MTHBaTb 3TOT (akr. Hampuwmep, nepemesn-
HyI0, BBHIpaXaloLLYI0 KOJHYEeCTBO H3IENHH. Ha CKJaje,
Henb3si Has3BaTh 3AIIAC — andasur doprpana He aomy-
ckaer 6ykB 3 u Il Ilo Bceft BupuMOCTH, JIy4le BOCHOJb-
30BaTbCcsi JUIA 9TOH meau aHrsuiickuM cjaosom STOCK
(BATTIAC), ueM KoBepKaTb [0 Hey3HaBaeMOCTH pyCCKOe
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caoBo ZAPAS. Brnpouem, y nporpaMMHCTa, He HMEIOLIETO
Jlake 3JIEMEHTapHLIX 3HAHHil aHIVIMHACKOro, "BCerja ecThb
xopoumH# BBIXOX — 0003HAUHTh 3Ty BeJMYHUHY OXHOH OykK-
BOii, Hampumep S.

B doprpaHe HCIONB3YIOTCS, ONHAKO, HEKOTOpHIE aH-
IJIMHCKHE cJI0Ba, ynorpebJeHHs KOTOPHIX H30exaTh HeBO3-
MOXHO. TakoBbl, HanpuMep, Ha3BaHus HHCTPYKuHH READ,
WRITE, IF u 1. 1. O pycCcKOM 3HaYEHHH 3THX CJIOB MOXXHO
TIIpH KeJaHUM crpaButhesi B Tabnuue 1 Ha crp. 20. Ilpu-
Mephl, B KOTOPhIX HeOOXOAMM IepeBOJ], Ha PYCCKHH SA3BIK
KaKHX-JHG0 TEPMHHOB, B KHHI'€ HEMHOTOYMCJIEHHEL

ABrop ObUT CBuIETENIEM HHTEPECHOTO INEeIarorHyecKoro
SKCIepPUMEeHTa: MOJIOACH NeJaror-MateMaTHK, 3HTY3HacT
CBOEro Jieja, C ycrneXoM pacckasweiBan o dopTpaHe CBOHM
yueHHKaM —- Manbimam 10-yerHero Bospacra. Pefsra xo-
pouio nonumanu hpocrsie u yeTKue mpaBuia f3bIKA M CaMH
IHCaJIH HECJIOXKHBbE NporpaMMbl. ABTOp ofGpaTuiics K y4YH-
tesiio ¢ Bonpocom: «He momxub u Brl npeamonarate npen-
BapUTeJbHEIX 3HaHHH AHIVIMHCKOrO y Baumx peGaAT?
«CoBcem Het, — orBetHa T0oT, — GO TO, CONTINUE, IF —
9TO JJUIS HUX He aHNIMHCKHe CioBa, 310 cioBa doprpanal»
DToT 3MH30J paccKasaH B BBOJLHOH IyiaBe, 4T00 CHaGAUTD
JIOMOJIHUTENILHO! TOpLUMeH ONTHMH3Ma 4YHTAaTeNeH, IpH-
CTYnamuux K ocBoeHH0 dopTpaHa ¢ aHIJIHHACKUM CJIOBap-
HBHIM 3amacoM, COCTOSIIMM H3 cJjoB good-bye m-all right.

Uuratenb OyneT MHOrO pa3 MMETb BO3MOXKHOCTb YyOe-
IUThCA, Kak OJin3ok PopTpaH K A3LIKYy OOBIMHON anre6pel
npu Hanucanuu gopmya. Ilostomy 37ech chenaeM 3aMeua-
HHE O CaMOM 3HAYHMTEJLHOM OTJIHYHU: B OOBIMHBEIX ajreGpau-
yecKuX ¢opMyJsiax yamie BCero ynorpe6isiorcss ajs 060-
3HaYeHHs NePeMeHHBIX H KOHCTAHT Majible, CTPOYHbIE JIaTHH-
ckue OykBH, TOrja Kak B doprtpane CTpoyHEIE OYKBH He
paspemeHs — B andaBute dopTpaHa HCNOML3YIOTCH TOJABKO
Gonpiime (mponucHele) OykBel. IlosTomy anreGpandeckas

dopmyiia
. z=ax+ by —d
B ®optpaHe umena 6bl BHJL
Z = AxX+BxY—D.
U eme onmna opdorpaduyeckas ycJIOBHOCTb: NEPEHOCS
Ha neppoKapThl NporpaMMy, HamHCaHHylo Ha Gymare mpo-
rpaMMHCTOM, Nepgoparopuikua JOJXKHA yMeTb PasiuyaTth
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6ykBy O,u uudpy HyJb — Ha nepdokapTe ¥ BHYTPH Ma-
IIMHBl 9TH JBa CHMBOJIAa OJMHAKOBOrO HaUepTaHHS NOJKHBI
pasauyathes. C aToit nenbio 6ykBa O, B OTIIHUHE OT HyJf,
nepeuepKuBaeTcs HaKJOHHOH ueproit @. Tak, onepanus
6e3ycJIOBHOrO nepexofia K MHCTpykuuu Homep 100 Ha mpo-
rpaMMHoM GJaHKe OyJIeT 3amucaHa:

GO T9 100

3mecy cHayana cienylor aBe 6ykBel O B cjaoBax GO T#,
[I09TOMY OHH NEePEeYEPKHYThl, NOTOM ABe Lubpw 0, OHH He
nepeyepKHYTH. STO COIVIAlleHHe JeHCTBHTENBHO B HaJbHEH-
IIeM Ha NPOTSKEHWH BCEH KHHUTH.

YuTarenio OyeT HENPUBLIYHA OJlHA JETaJb B H300paxe-
HUH uyucen B doprpane — decamuuras mouxa. Uucao
B doprpane sanuurercsa 3.141593, Ho ne 3,141593. Touka,
paspensiiomas Ueayilo U JpoOHYI0 YacTH 4HcJia, BCIOLY
B KHHre HMEHYeTCs JeCATHYHOH TOYKOH, B OTJIHYHE OT
TOYKH B JIIOGOM ApPyroM ee ymnorpebjeHuu, Hampumep Kak
CHUMBOJIA- KOHLA (ppassl,



TJABA II
OCHOBHBIE 3JIEMEHTBI S3bIKA

Hacrosimas raaBa 3HAaKOMHT uuTaressi ¢ GOpMaMH Hc-
nojib3yeMuix B PoprtpaHe umuces,” npaBuiaMH 06pa3oBaHHSA
npocTeHInX CJIOB U ¢pa3 s3HIKA, a TaKkKe CnocobaMu HX
3aMHCH. . ‘

§ 1. Aadasur Poptpana

Cnosa u BepaxkeHusi dopTpaHa COCTaBJASIOTCH H3 3Je-
MEHTOB TpeX Kateropufi: 6yKB, nup M CHeuuajbHLIX CHM-
BOJIOB.

Kak- 6bmi0 oTMeueHO B npenwbinymiel riaase, doprtpaH
ucrnonb3yer 26 3arsaBHHIX OyKB. JIATHHCKOro ajndaBuTa.

A,B,C,D,EF G HILJKLM, } @.1)
N’ ‘0" pv Q; R) S) T, U: V; W, X, Y, Z. *

. B § 5 nacrosmefi riaBel OTMEYaercss BO3MOXKHOCTb pac-
IIHpeHus cruckKa (2.1) 6yKBaMu pyccKoro ajgaBuTa B TPaHC-
JIITOPaX OTeYeCTBEHHBIX MAIIMH.

dopTpaH uCMONL3yeT AeCATb apabCKUX Lup

E 0, 1,2 3,4,5,6, 7,8, 9.
Cneuqanbﬂble cumBosibl PopTpaHa TAKOBHI:

TTIOC
MHHYC

3Be3JI04Ka

HaKJIOHHasi yepTa

pPaBHO

OTKpHIBalolLiasi, JieBasgi CKoOKa
3aKphiBaiolias, npaBas CKoOKa
3ansTas \

TOYKa

. - VA"\* |+
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OtnenbHO clielyeT CKasaTb O CHMBOJIe, HE HMeIOLeM
HayepTaHus — npobese. [Ipo6en MOxKeT yHOTPeOAATECS LS
pasjesieHHsi CHMBOJIOB, CJIOB HJIH BBHIpaXKeHHIl.

B GonpummMHCTBE TPaHCIATOPOB, B YaCTHOCTH BO BCeX
aMepHKaHCKHX, UCNOJb3yeTCs ellie OHH ClelHabHEIH CHM-
Bon — §. )

IlepBrie yeTkIpe CHMBOJIA U3 IPHBEIEHHOTO BHILIE CIIHCKA
ABJSAIOTCA 3HAKAaMH apHU(MeTHYeCKHX onepauuil 1 noapo6-
HO paccMOTPeHbl B 3TOH 'IViaBe B CJeJylONEM Mapa-
rpade. P

CumBos = ucnosb3dyercsi B doptpaHe B HeCBOHCTBEH-
HOM OGBLIMHOMY MaTeMaTHYeCcKOMy f3bIKy cmbicie. OH He
KOHCTaTHPYeT PaBeHCTBO IBYX BeJIHYMH, DPaCIOJIOKEHHBIX
c/lieBa M CIpaBa OT HEro. DTOT CUMBOJ SBJSETCS 3HAKOM
OllepaluH NPUCeauUsanUsa: TO 3TOi OmepalHy 3HaueHHe Be-
JIHYHHL .HAH BHIPAXKEHUS, 3aMHCAHHHIX CIpaBa OT CHM-

BOJIa =, NPHUCBAHBAETCS BEJMYHHE, 3ANHCAHHOH CJieBa OT
Hero.
Tax,
A=B ‘ -

B dopTpaHe 03HayaeT, YTO BejHYMHA A NoJyyaeT 3HaueHUe
BEJHYMHEI B;
A=B—-C :

CBHJIETE/ILCTBYET O NPHCBAaWBaHHH BeJHYMHEe A 3HaueHHs
pasHoct# BesqnuuH B u C;

A=A+1 2.2)

rOBOPHUT O TOM, YTO BeJHYHHA A B pesyJsbTare OnepauHu
MPHCBAaUBAaHHA NOJNyYaeT CTapoe 3HaueHHe A (3Hauenue A
JI0 Haya/a Omepaluy MPUCBAHBAHHSA), YBEJUYEHHOE HA €NU-
HHULY. .

Bripaxenue (2.2) oTHIONb He ypaBHeHHe, He HMeloiee
KOpHEH, ¥ 3HaK DaBEHCTBA O3HAYaeT 3JleCh MOAYHAem 3Ha-
YeHue WM 3ameujaemcs Ha, HO He «paBHO» B MaTeMaTHye-
CKOM IIOHHMaHHH cuMBoJa. J[leranbHO Bripaxkenue (2.2)
JIOJI2KHO GHITb MPOYHTAHO TAK: CAOXNCUMb BHOUEHUE Nepemer-
Hoti A ¢ edunuyell, u cmapoe sHaueHue nepemertol, A 3a-
MEHUMb HOGbIM, MONLKO 4MO NOAYHEHHbIM.

Crobxu ucnoabsytorcs B dopTpaHe 1jsi rpynmHpoBa-
HHSI apTyMEHTOB M HHJEKCOB JHOO IJIfi YKasaHHsS IMOcje-
JOBaTEeJIbHOCTH BBLINOJHEHHs apHMETHUECKHX HJIH JIOTH-
YyeCKUX' onepauui,
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3anamas — 310 pasjenuteNb B CHHCKAX apryMeHTOB
HJIH UHJEKCOB.

Y mouku ecThb 1Ba 3HaYeHHST — Pas3/IeTHTENb 3/IEMEHTOB JIO-
rHYeCKHX BhipaxeHuit (cM. § 4 rar. I11) u Touka mecsiTuyHas.

I'pammaTHyeckne NpaBUiIa, ONHUCHIBAIOMIHE BO3MOXKHO-
CTH U OTpaHUYEHHS HCIOJb30BaHHS CIElHANbHEIX CHMBO-
JIOB, BBOAATCS 8 KHHIe IO Mepe HEOGXOIXUMOCTH.

Caosa B dopTpaHe — 310 0Gpa3oBaHHs H3 OYKB .H
uucdp andasura. Cnosa, ucnonbzyemsle B Poprpane, MOXKHO
pasfle/INTh Ha JIBe KaTerOpHH — KJIIOYeBhIe CJIOBA, UM CJI0Ba
A3blKa, 1 HaUMEHOBaHHSA.

Katouesvie croea nMeloT ctporo (pMKCHpPOBaHHOe Hayep-
TaHWe W 3HayeHue. [IpOrpaMMHCT HCHOJB3yeT KJIOYEBBIE
CJIOBA TOJIbKO B TOM 3HaY€HUH, B KOTOPOM OHH OIUCHIBAIOTCS
B rpammaruke doprpana. Emy He paHO™ mpaBo H300pe-
TaTb HOBBbIE KJIOYEBHIE CJIOBA, HE OIpeJiesieHHEe B f3bIKE.
Tak, caoso IF Bcerna B mporpammax doprpaHa MOXKET
6uiTb ymoTpeGseHo Tonbko B 3HaueHun ECJIH, cioso SIN
BCErJla O3HauaeT HauMeHOBaHHe CTaHAaPTHOH NOANPOrpaMMEl
cuHyca. B kJIoueBHX CJIOBax NOMyCKaloTCs NPOGeJb: ABA
cioBa GO Td@, paspeneHHele mnpoGesioM, NPeNCTaBASIOT
KJIIO4eBOe CJIOBO, KOTOpOE yIoTpeGasieTcsi B IpOrpamme
auib B 3Havenun [NIEPEWTHU K. -

KistoyeBoe C/I0BO, MO CYWIECTBY, SIBASITCS SJEMEHTOM
angasuta Poprpana.

Hunxe (rabnuua 1) npuBoguTcsi nepeueHb OCHOBHBIX
KJIIOUEBLIX CJIOB S13bIKa, B KOTOPOM OHH NEPEYHC/IEHH B all-
(aBUTHOM MOpSJKe.

Kpowme cnoB tabauus! 1, 6ynyT BBENEHH elle JiBe HeOOob-
e TPYNNH CJOB fi3bIKa — CJIOBa, fBJSIOMHECS 3HAKaMH
oneparopoB otHomeHu#t (ra. I11, § 4, Ta6nuna 2) u Jgoruye-
ckux oneparopos (ri. 111, § 4, tabauua 3), u caoBa, ABASO-
IHecsl HA3BaHUAMU CTAHAAPTHHX GHOGIHOTEYHBIX MPOrpaMM
(ro: V, § 1, tabmuus 9 u 11) 1),

1) IlpuBonuMele B 3Toif KHHre coBa ®oprtpaHa IV He ucuepmbl-
BalOT BCEro MepeyHsl KJIOYeBHIX CJIOB 3TOTO sI3blKa. TaKHe KJIloYeBble
caoBa, kak BACKSPACE, REWIND, PRINT, PUNCH, DATA,
END FILE ¥ JIpyTHe, HCNOJNb3YIOTCH B IPOrpaMmax @opraHa cpezmeﬁ
¥ TOBHILIEHHOH CJICXKHOCTH 1Sl ONMCAHUsS 0COGEHHOCTel paGoTHl ¢ BHelw-
HHMH YCTpOHCTBaMH HJIH oOcOOeHHOCTefi OprasM3amuu AaHHbIX. OHH
HEMHOro J06aBJfI0T K NMOHHMAHHIO JIOTHKH fI3bIKa M NO3TOMY ONYIIEHBI
3fecb, B ONMHCaHHH OcHOB QopTpana. UuTaTeNio MpPEACTOMT MO3HAKO-
MHTBCSI C HUMH B DYKOBOACTBaX MO MOJIb30BaHHIO "KOHKPETHBIMH TpaHc-
NATOPaMH.
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Ta6auma 1

Ha doprpane ITo-pyccku
ASSIGN T@ TTPHICBOUTDH
CALL - BBI3BATH
COMMON OBLIUN
COMPLEX KOMITJIEKCHBIH'
1 CONTINUE TNPOOOJIKATH
< DIMENSION PA3SMEPHOCTD
1 D9 BBITIO/THUTH
DGUBLE PRECISION IBOMHASI TOYHOCTb
PEND KOHEILL
* EQUIVALENCE 3KBUBAJIEHTHOCTb
" FORMAT OOPMAT
1 FUNCTI@N OYHKUMS
" Go To INNEPEUTHU K
T1F EC/JIM = - _
T INTEGER UEJIBIN
LOGICAL JIOTMYECKHUH
PAUSE OCTAHOB
PROGRAM NMPOTPAMMA
READ YUUTATH
REAL JENCTBUTEJIbHBIV
RETURN BEPHYTbHCHA ,
STPP CTOon
SUBROUTINE TOOITPOrPAMMA
WRITE - | TINCATD

Cpenn riiaBHBIX THIIOB KJIOYEBEIX .CJIOB BBIIENHM:

CJIOBa, yKasblBalOlMe NPENNMUCaHHA JJISi BBIIOJHEHHS
nedicTBui; TakoBHl, Hanpumep, D@ (BBITIOJTHWTD), CALL
(BBI3BATD), READ (UHMTATD); -

CJIOBa, KOTOpEIE SIBJSIIOTCS ONMCAHHSIMH BeJHYMH, Kak,
nanpumep, INTEGER (LEJIbIM), LOGICAL (JIOTUYE-
CKHWM), REAL (IEMCTBUTEJIbHBIM);

CJIOBa, OMNpeJesIAIONMe CTPYKTYPHbIE IOApasJesieHHs
nporpamM, Hanpumep SUBROUTINE (ITOOITPOIPAM-
MA), FUNCTIGN (@YHKIHS);

CJIOBa, ONMHCHIBAIOII{E TPYNNLl BEJIMYHH H KX OTHOIIE-
HHf, TaKOBH, Hanpumep, COAMMON (OBIIWK), DIMEN-
SION (PASMEPHOCTbD). .

CnoBa, sBasiomuecs KOMOMHAUUAMH OyKB W Ludp
andaBuTa, He COBINAJAIONME C KJIOUEBLIMH CJIOBaMH, HC-
noJIb3y1oTCs B ()OPTPAHOBCKOH Nporpamme sl NPHCBAaKUBa-
HHUSl HAUMEHOBaHUN OGBEKTaM pas3/IMyHOM NPHPOILI — BeJH-
YHHAM, TPyINaM BelWYHH, UHJEKCaM, 4acTsM NPOrpaMMEI,
nporpamMme B LIEJIOM.
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IlpaBuna dbopMHpOBaHUS HayMEHOBAHHH OMHAKOBHI LIS
BCEX 3THX OOGBEKTOB.

Haunmenosanusamu Moryt OHITh JioOble HabGoOphl GYKB
# 1ubp, BKIAIOYAIOIEE OT ONHOrO JO INECTH CHMBOJIOB.
O6s3arenbHoe TpeOOBaHHE: NEPBLIM 3JIEMEHTOM JIOJKHA
Obith 6yKBa. B cioBe, fBASIIOIEMCS HAUMEHOBAaHHEM, HHKa-
KHe CHMBOJIbI, KpoMe GYKB H 1udp, He paspelueHn. B yuncao
CHMBOJIOB HAaMMEHOBaHHf He MOXKeT BXONHTh M mpoGel.

Bor HeckO/MIbKO MpHMEPOB NOMYCTHMBIX HaHMEHOBAHHM:

o=

Tl A2 ALPHA

{ SALARY l_ 124 B315

H HEJONYCTHMBIX:
4S1.ON — 3pech nepBhIir cUMBOA — IHppa. MoxXHO
60 Obl HamucaTh SLON4;
FORTRAN — 310 HauMeHOBaHHE CJIMIIKOM JJIHHHO, UH-
CJIO CUMBOJIOB IIpeBocXofut 6;
TOT-SR — nmeduc, pasmensiomuii 1Be YacTH HAUMEHO-
BaHHf, JIeIaeT ero HelONMyCTUMBIM: Jeduc
/ He sBaserca HU OyKBOH, HH UUDPOIi;
QLD F — npoGen BHYTpH HaUMEHOBaHHS He paspe-
meH, npuemieMeM Gbuio Ger OLDE.-
INpaBuaa, paspeiamomue GOpMHPOBATh HAHMEHOBAHHMS,
JIOCTaTOYHO CBOOOAHE! M MO3BOJISIOT BJOXKHUTH B HAUMEHOBa-
HHe cofiepXarenbHb cMbicad. Hanpumep, Bmecro Mmaino
BoipasutespHOH ¢opMyab I =S 4 F — T mas Bemucae-
HUSl BeJIMYHHH OXOJIa MOXKHO, NaB HaHMEHOBAaHHS BEeJHYH-
HaM -

INCGME (IIOXOJI), FEE (TOHOPAP),
SALARY (3APIUIATA) TAX (HAJIOD),

Hanucare Ha ®optpane
~ INCOME = SALARY -+ FEE — TAX

§ 2. ApudmMernueckHe HHCTPYKUHH

Ipouecc MOArOTOBKM 3afayd K PelIEHHIO ee Ha BHIYHC-
JIUTEIbHOH MallHHe COCTOHT B TOM, YTO IPOrpaMMHCT pas-
JieJIsieT pelleHne 3ajlaull Ha OTHeJbHbIe dJleMeHTapHEIE 3Tallkl
u (opMaTbHO ONMHCHIBAET KaXKABIH 3Tanm B BHAE yKasaHuf,
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fipeAnucaHkf MaumiHze. Takue npepnucanusi HA3LBAIOTCA
UHCIPYKYUAMU.
Hanpnmep, Bbrpameﬂne

=X+Y+72Z ©.3)

aBasiercss HHCTpyKuuer B doprpane. OHO yKasmBaer dJe-
MEHTapHYIO MOC/Ie0BATENbHOCTh AEHCTBUMH: CIOXKUThL BeJU-
YyuHKE, HMelomue o6o3Hauennsi X, Y M Z, U BeJUUMHe,
Has3bBaeMOH S, NMPHCBOHThL 3HAYEHHE CYMMBI.

I'IporpaMma B doprpaHe — 3TO MOCJIENOBATENbLHOCTD
HHCTPYKuMi. 'TIo HX BO3MOXKHOCTAM H mpaBUJIaM Hamuca-
HUS pas/uyaloT HeCKOJbKO THUIOB HHCTPYKuuil. OnuH H3
ngaubosiee ynorpe6GaseMbIX THIIOB HHCTPYKUHE — apugpme-
muueckue uncmpyxyuu. OHM YKa3pBAIOT MallHHE, Kakue
H B KaKoM mopsake apudMeTHYeCKHe ONepanuy CJefyer
BBHINOJHATL. ApHbMETHYECKOH HHCTPYKLUHEH sBJAsercs H
uHcTpyKuua (2.3). OcHOBHOH 4YacThl0 apHMeTHuecKoi
MHCTPYKIHMH SIBJSIETCS apughmemu4eckoe evipadcerue, Orpe-
JenisieMoe KakK KOMOMHALHsi KOHCTAaHT H NePEMEHHBIX, COe-
JMHEHHBIX 3HAaKaMH onepamuiét ¥ cko6kamn. OHO pacmoJio-
JKEHO CIpaBa OT 3HaKa NMPHCBaHBaHHA =. UaCTHBIM ciiy-
yaeM apudMeTHUeCKOH HHCTPYKUMH ABJISIeTCH UHCMPYKYUSA
npuceausanus, B HeH apH(pMETHYECKOE BLIpAXKEHHE HMeeT
TPUBUAJbHBIA BHJ €IMHCTBEHHOH BEJMYHHBI, KOHCTAHTHI
HJIH [epeMeHHOMH.

INopuuussice apudMeTHYeCKOH HHCTPYKIMH, MaliHHA
MOKET BBIIOJHATb YEThIpe OCHOBHBIX JeHCTBHA apHdMe-
THKH: CJIOXKEHHE, BhHUHTaHHE, YMHOXeHHe U jenieHue. Cro-
JKeHHe M BHIUHTAHHE YKashBaloTCs B HHCTpyKuusax dopt-
paHa NpUBBLIYHLIM 00pa3oM, B COOTBETCTBHH C IpaBHJIAMH
anre6panyéckoii opdorpaduy C MOMOLIBIO CHMBOJOB -+ H
—. Taxk, nHcTpykuusa (2.3) — 3TO MHCTPYKLHA, MO KOTO-
poii ckaaxbBaOTCA TPH 4uciaa. IIo HHCTpYKIMH

=B+C—D

ciefyeT CHayajsa CJaOXHTb BeauuuHe B u C, a 3ateM us
CyMMBbI BbuecTh BesinyuHy D.

Ymuoxenne umeer B DopTpaHe HECKOJbKO OTJIHYAIO-
meecsi OT OGBHIYHOTO OGO3HAayeHHe. 3HAKOM YMHOXEHHS
ABJAsETCS 3Besfouka . Bripaxkenue X#Y IpelnucHBaer
ymHoxuth X Ha Y. Hu oxgna us caepyomux sanucei

X XY, i X.Y, uin XY
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HE SKBHBaJeHTHA BhipaxkeHulIo X#Y. 3anucu X X Y H
X -Y BooGie He umetor cMucaa B doprpane, a XY B syu-
meM cjaydyae Morsia 6bl 0603HayaThb HEKOTOPYIO BEJHYHHY,
OTMIMYHYIO ¥ OoT X B OT Y, HO He BHIpPaXkaTb YMHOXEHUS
X Ha Y. - -

3HakoM JiesieHnss B DoptpaHe BHIOpaHAa HaKJIOHHAf
yepta /. Hanpumep, Bripaxkenune X/Y oO3Hauaer mpeamuca-
HHe pasJie/uTh BeJHYuHYy X HA BesHUHHY Y.

YnpaxHenue' 2.1. 3anucarb Ha @opTpane ciaenyolHe
anrebpanyecKue BHIPAXKEHUS:

1) ax-+by—cz; 2) —%-I——:—.

K uucay OCHOBHHIX apH(MEeTHYeCKHX omepauui, KOTO-
pble MOr'yT ObITh BBHIMOJHEHH! O apH(PMETHYECKUM HHCTPYK-
uussM $oprTpana, OTHOCHTCH onepanysi BO3BEJEHHS B CTe-
NeHb. 3HAKOM 3TOM OmepaIyy CJYKAT JBe MO CTOsIIHe
3BEe3JIOUKH #%. Hanpumep, Bo3BelleHHe B Ky0O BeIHYHHBI A
MOKHO 3anHCaTh BEIpaeHHeM Ax#3.

Brifop HakJIOHHOH YepTEl B KauyecTBe 3HaKa JeJIeHHS
M JBOHHOH 3Be3JIOYKH KaK 3HaKa BO3BEJEHHSI B CTENeHb
obecrieynBaer 3anuch Ha doprpaHe eIMHOH CTPOKOH TaKUX
BLIpAXKEHHH, KOTOpHIe 3aNHCHBAIOTCA B ajarebpe B Buje
IByX (u GoJee)-sTaxKHEIX ApoGell C MOKa3aTeNsIMH CTENeHeH,
BLIHECEHHBIMH BhIlle YPOBHSA ctpoku. Hanpuwmep, anreGpau-
YyecKOe BhIpaKeHHe ]

- " .
2
Ha dopTpaHe 3amHCHBAaeTCs B ONHY CTPOYKY
Awx3/B#x2

Kaxk yBunum Huxke, Ha dopTpaHe CyLIECTBYIOT NPHEMBI
3aNUCH MOJACTPOYHBIX MHJIEKCOB.B OJHOH CTPOKE C HHIEKCH-
pyeMoii BennuuHO#. Takum 06pasoM, BCe OTKJIOHEHHS OT
3amHCH B ONHY CTPOKY, CBOHACTBEHHblE ‘MaTeMaTHYECKHM
¢dopmynam, B Doprpane ycTpaHeHH. JIMHeliHOe (OpHOM
CTPOKOIi) TNpeJCTaB/ieHHe MaTeMaTHYeCKUX BHIPaXKeHHH cy-
IECTBEHHO YNPOINAeT HX 3aMUCh HA JIOORIX HOCHTENISIX HH-
¢opMalMK U UX aBTOMAaTHYECKOe CYHTHIBAHHE, HE yMeHbIuas
IpH 3TOM IPUBBIMHOH COJlepIKaTeJbHOCTH - 0003HAYEHHH.

BennuuHb, yyacTByOlHe B apH(METHUECKOH onepauuH,
Ha3LIBAIOTCA ee onepandamu. Bee apudmernyeckue onepauuy
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HMeIOT 10 JiBa ONepaHfa: B OnepalyH CI0XKeHHs onepaHIaMH
SIBJISAIOTCS CJlaraeMble, B ONEDPAUMH BHIYUTAHHS — yMEHb-
[maeMoe M BBIYHTAEMOe, B ONEPALHH YMHOMKEHHS — MHO-
XKUTEJIM, B ONEpauHH JeNeHUs — JEJIHMOe H JeJIHTeNb,
B ONepalMH BO3BEJEHHS B CTENEHb — OCHOBAaHHE CTENEHH
H TOKa3areJb CTeleHH.

IopsAiZoK BHIMONHEHHS Onepauuii B CJOXKHOM BhIpaxe-
HHM O4YeHb Ba)KeH. TpaHCaATOpP mpocMaTpuBaeT ¢opTpa-
HOBCKOe BHIPa)KE€HHe Bcerja cJjeBa HampaBo. Iloatomy
B BHIpaXeHHH . ’

X+Y-—-Z

cHayaJsia OynyT caoxensl X U Y, a 3aTeM cymma HX OyJer
yMeHbIIeHa Ha Z.
B BhIpakeHuu

x+y+z

MaTeMaTuKy Obuio Obl 6e3passiiyHO, KaKoe H3 CJOXKEHHH
BHIIOJIHATL TNEpPBHIM. MarminHa Ke N0 HHCTPYKUUHU

S=X4+Y+2Z

o6si3aTeNIbHO cHauaja caoxur X u Y, a 3areM K Cymme
npu6aBut Z. ) ,

[Ipn py4YHOM BHIYMCJIEHHH 3HAYeHHs BHIPAXKEHHA ax -+
-+ by MareMaTHK CHayana yMHOXaeT 4 Ha X, 3aTeM YMHO-
XKaeT b Ha Y W TOJBKO 3aTeM CKJIa[LIBaeT NPOU3BEIEHUS ax
U by: TOPANOK BLIIOJIHEHHSl ONepaluil — ux uepapxus,
MO KOTOPOH CHAyaja BEHINOJNHAETCS YMHOXEHHe, a 3aTeM
CJIOXeHHe, — H3BeCTeH M3 HayajbHOH WWKOJLL. PopTpan
IIOJJHOCTBIO 3aHMCTByeT 3Ty Hepapxuio. CHauajna BHIIOJI-
HAIOTCS Bce omepanun GoJee BBLICOKOrO NOpsiiKa — YMHO-
JKEeHHe H JIefIeHne, 3aTeM JelcTBus 6oslee HU3KOTO NOpsKa—
cnoxenue ¥ BoiauTaHue. Cpefu omepauuit OnHOrO mopsijaka
nepBOi BHINOJIHSIETCS Ta, KOTOpas B BEHIPAXKEHHHM yKa3aHa
JieBee.

Bricium mopsakoM B HepapXuu onepaunuit obnanaer
BO3BeJieHHe B CcremneHb. B BrpakeHHU

X+Y*Zxx2

nepBOoi OyIeT BLINOJNHEHA Onepauust BO3BEIEHHS B CTENEHb
Z#x2, 3areM yMHOXeHHs Y Ha mNpelbAyLiuil pe3yJibTaTr
M, HaKoHel, cJlOXeHHs X C TOCJHeIHHM pEe3yJbTaTOM.
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B coorBercTBHU ¢ yKasaHHLIME Bblllle IPaBUIAMH HEPap-
XHH ONepanuii apudMernyecKas HHCTPYKIUS

R=A+4+B/C4+D
COOTBETCTBYeT (opmyse
r=a+2+4,
HO OTHIOAb He ,
- , r— a+b
cfd:

dopTpaH 3auMCTByeT U3 OOLIYHOH anreGpanyecKol CUM-
BOJIMKH CKOOKH, KOTOpHIE MOTYT ONpeJeNATb MOPSNOK BhI-
NOJIHEHUsT onepauuil. Tak, no gopmyJe

y=(+b)(c+ad

CHAuajia BHINOJIHSIOTCS CJIOXKEHHS BHYTDH cxoéox H JIHIb
3aTeM IepeMHOXkalTcsi cymmpl. Ha doprpane u sanuch,
M TIOPSINOK BHIIOJHEHHS ONepaunil aHaJOTHYHBL:

=A+B=C+D) - .

Kakx B anrebpe, B doprpaHe Kaxloii OTKphIBaIOLIEH
CKOOKe COOTBETCTBYET 3aKpHIBAIOIAS. 3aNMHCh NpeAbyIeH
HHCTPYKLHUH B BHJE

Y=(A+B)*(C+D)

HEBEpHA: OTCYTCTBYeT OJHA M3 OTKPHIBAIOMWMX CKOGOK.
Uro0bl - yKasaTh KeJaeMblil NOPSAJOK BHIMOJHEHHs Ore-
pauuft B dopTpane, nmporpaMMHCT IO/KeH OyZer yKasarh
HHOTJa CKOOKH TaM, Tfle O0bYHas anreGpanyecKast HOTaLHA
obouuiacs G6bl Ge3 HuX.
Tak, B ¢dopmyie

_a+b
P (2.4)

NopsfoK fceH 6e3 ckoGok. Ha doprpane sty copmymny
HeJb3s NepenucaTh B BHIE

| ) Y=A4B/X (2.5)
310 ommbKa: BepaxeHne “(2.5) cooTBeTcTByeT (opmyJe
) .
y =a + ’? ’

KoTOopas, OYEBHJHO, JacT HHOH pesynabTar, ueMm (2.4).
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BooGie rosopsi, ckKoGKH HeOOXOAMMBI JIMIUL TAM, IAe
KeJjiaeMblif TIOPAJIOK ONepanyil He COOTBETCTBYET IpaBHJaM
Hepapxuu onepauuiéi. Ho TeM He MeHee CKOGKH MOTYT
ObiTh ynotpeGsieHHl M TaM, Iie OHM He SABJAIOTCSA He06XO-
JuMBIMH. J1J151 9P0r0 JOCTaTOYHO HMETh TAKOE OCHOBaHHe, KaK
HarisgHocte 3anucH. Hanpumep, CKOGKH B BhIpaXKeHHH
(A+B) 4 (C#D) Mornu Gbl GHITH ONMYIUEHHL

BripaxkeHue, 3aK/I104€HHOE B CKOGKH, MOKET BBIUHCJISTHCS
HE OJHOH, a HECKOJbKMMH Omepauusivi. Bce omepauuu
BHYTPH OJHOMH naphl CKOGOK NOAYHHEHDbI TEM }Ke MpaBHIaM
Hepapxuu ofiepauuii.

BripaxkeHne, 3aK/IOUeHHOe B CKOGKH, MOMET B CBOIO
ouepenib colepxaTth CKOOKH. B TakoM ciydae BhIYHC/IEHHe
BBIPAXKEHUSI HAUMHAETCs C BBIMOJHEHHS ONepauui B caMbIX
BHYTPEHRHX CKOOKaXx.

Bor Heckonbko mnpumepoB anreOpanyeckux GopMyJ
U COOTBETCTBYIOIIMX UM (POPTPAHOBCKHX BHIpaXKEHHH, BCe
CKOOKH KOTOPBIX HEOGXOIMMBL:

(a+b+c)(xl+y+2) A+B+0O=X+Y+72)
TFiTE I(14+J+4K)
fhie T#x(K+2) '
(@a+b) (x+y)"? (A+B)#(X+Y)++(N—1)

Cko6ku B Bripaxennax doprpaHa o6s3arTe/bHbl BCErAa
IJs pasjieNleHusl ABYX PSNOM CTOSIIMX 3HAKOB Omepauui.

X
Hanpuwmep, = He MozKer ObITh 3amucaHo Kak X/—Y:
3lleCb PSAOM CTOAT 3HAKH JABYX Onepauuii — JeeHHs H
BoluHTaHuA, JonyctHMas 3anuch —
X/(—Y)
Bapuant sanncu —X/Y ponyctuM u Ge3 CKOGOK.

Ynpaxuenue 2.2. Hanucars supaxenus Poprphua, coor-
BETCTBYIOL[ME areGpaudyecKuM BhIPaXKeHHSIM .

a ab
) —; 2) —
) be’ ) c*

B Bripaxenns PopTpaHa BKIOYATH TOJBKO Te CKOOKH, KOTODEI®
He MOTYT OHITb OMYLIEHHI.
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§ 3. Beauunnol u ¢opMel HX MpejcTaBJeHHS

B apu¢merHyecKHX HHCTPYKLUHMAX OyKBEHHBIE CHMBOJIBI
NPENCTaB/JAIOT BEJHUMHBI, YYacTBylOIIMe B ONepauHsXx.
DTH BeJIMUHHBI MOTYT GBITh KOHCTAHTAMH HJIH TePeMeHHbIMH.

MoxxHO omnpenesuTh BeJHYHHY, yKasaB YHCJO, KOTOpOe
eil coorBercTByer. OnpesiesisieMasi TaK BeJIMYHHA Ha3hIBAeTCH
korncmanmoti. KOHCTaHTa HMMeeT NOCTOSIHHOE M H3BECTHOE
B MareMaTHYeCKOM BEHIp2XeHHH 3HaueHHe. Tak, B BhIpae-
HHH, KOTOpOe BBIYHCJSET IJIMHY OKDPYXKHOCTH

D = 2.0+3.14159+R (2.6)

pesinuuHbl 2.0 u 3.14159 "aBASIOTCS KOHCTAHTAMH.

Besnurna R B nHCTpyKUMH (2.6) siB/Is€TCS nepeMeHHOH.
Iepemennas B doptpane — 310 BeJHUHHA, KOTOPAsT MOKET
NpHHUMATh, BOOOIIE TOBOpsi, pPas/IMYHbIE 3HAYEHHUS B'XOJe
HCIIOJIHEHHS NporpaMMbl. IlepeMeHHasi noJyvaer HJIH Me-
HfIeT CBOe 3HAaYeHHe NPU UCNOJHEHHH TOJIBbKO TeX HHCTPYK:
1M, TJie 3Ta nepeMeHHas 3anucana B-JIeBOH YaCTH MHCTPYK-
uun. Tak Kak 3HAaYeHMsI MEPEeMEHHOH MOTYT ObITh pasyiuy-
HEIMH B pasHble MOMEHTHl BpeMeHH, H306paKeHue NepeMeH-
HOHl He MOXET ONpejieNIAThCS ee 3HAUeHHeM. DyKBEI,. yIHo-
TpeGasieMble B apH(QMETHYECKHX BLIPAXKEHHSX U HHCTPYK-
uusx doprpana B npelpaymeM naparpade, c.nymar H30-
OpaxkeHUsMH INepeMeHHKIX.

Mucrpykuus (2.6) MOXeT BBIYHCJIHTH muﬁy D okpyx-
HOCTH VIl KaXXJOro U3 U3MEHSIOMHMXCH MO Mepe HCIOJHe-
HUSl TIPOrpaMMbl 3HAUEHHS! NepeMeHHOi R ¢ HeM3MEeHHEIMH
sHaueHHAMH KoHcraHT 2.0 u 3.141592. BykBa R saBasercs
CHMBOJIHYECKHM NPEJICTABUTENEM YHCIIA, YUACTBYIOLIETO B Bhi-
paXeHHH HMHCTPYKIHMH (2.6) B KauecTBe TDEThEro COMHO-
Kkurens. IlogpasymeBdercsi, uTo JO MOMEHTa MCIIOJHEHHUS
HHCTPYKUHMH (2.6) 3HayeHHe BeJMYMHBHI R OBLIO TEM HJIH
HHBIM CIIOCOGQM OmpeJie/sieHo,

. Ilpn cocraBieHHu nporpaMMmbl JJisfi KaxJIOil HeH3BECT-
HOH HJH H3MeHsIoLleficss B nporpaMMe BeJIHYHHBEI BHIGH-
paloTcsi HaUMEHOBAHHSA, M 3TH HAaHMEHOBAaHHS YYacTBYIOT
B JanpHedeM B (GOPTPAHOBCKHX IpPOrpaMMax BMECTO YH-
ceJi, KOTOpbe OHH MPEJCTABJSIOT.

Bo Bcex BbllenpHBeJeHHEIX NpHMEpPax HaHMEHOBaHHS
nepeMeHHBIX Oblin OykBamu. B JelicTBHTENBLHOCTH HauMe-
HOBaHHSl TIEDEMEHHHIX MOTYT OLITh OOpasoBaHBEI MO OGLIUM
npaBuiaM (OpMHpOBaHHS HauMeHOBaHuii B doprpawe.
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Tak, nepemeHHuHe Morin Ownl OwbiTh HasBanel DELTA,
STOCK, SHOP7. .

doprpaH JonycKaer pacCMOTPEHHE ° QeticmeumensHolx
H yeablx YHCeJI, pasiuyas HX Kak mo ¢opme 3amuCH, Tak H
no cnoco6aM o0paGoTKu. TepMHH Oeticmaumenstoe 4uciO
B dopTpaHe OTJIHYAETCS OT NMPUHSTOTO B MATEMATHKE IOHS-
THs _JelicrBuTesbHOrO yucina. B doprpane dedcmeumens-
Hbul — 370 TOJABKO HasBaHWe crocoba 3amucH uucesn. Ha
caMOM JieJie MaliMHA MOXET ONepHPOBaTh JIHIIL C palHo-
HaJbHHIMH WYHCJIAMH, HMEIOMMH KOHEYHOe KOJIHUYECTBO
3HAKOB B JPOGHOH yacTH uucaa. JIeHCTBHTENLHOE YHCJO It
MOZKHO 3anucaTh B BHJE palHOHaNbHEIX 3.14 uau 3.141592.
Jlio6oe M3 3THX NPHOAMKEHHBIX NpENCTABJIEHHH uyHCaa T
HasnBaercs B dopTpaHe HeHCTBHUTENBHBIM YHCJIOM YIKe MO-
TOMY, YTO B OOOHX BbileJieHbl Liejas M JpOGHast 4YacTH.

Heawe uncia npoéﬂoﬁ YacTU He UMEIOT, U JeCATHYHas
TOUKA MO3TOMY OTCYTCTBYET B HX H300pajkeHHSX.

JleficTBUTENbHOE YHCJIO MOXKET HMeTh, B qacn-xoc'm,
1leJIoe 3HAYEHHE, HO ]ISl TOrO YTOObl COXPaHATh Ha3BaHHE
JIeCTBUTENBHOIO YHCa — (OpMY NpeACTaBJIeHHS, OHO IOXK-
HO HMeTh JECATHYHYIO TOUKY M B TOM CJyuae, KOrha B Hell
HeT HeOGXOJAMMOCTH TNpPH HeMauuHHO# o6paGorke. Tak,
yucsao 10. uau 10.0- ecTb HeHCTBHTENLHOE UHCJO «IECATHY,
10 — 37O 1EeJ0e YHCHIO «IECATHY. ‘

Ecnau apo6Guas yacTh AeHCTBHTEILHOTO YHCJA OTCYTCT-
ByeT, TO HyJb B IPOGHO# 4acTH He o6s3aTeseH, 06a u3obpa-
JKeHHS JEeHCTBUTENLHOrO YHCJa, HMEIOLIEro Ieoe 3Haue-
Hue, 10. u 10.0 paBHonpaBuu. Eciu meficTBUTENbHOE YHCIIO
SIBJISIETCA PAaBUJAbHOM JIPOOBIO, TO HYJIb LIEJIOH YacTH MOXKHO
MO JKEJIAHHWIO MHCATh WJH ONYyCKarb, HO JeCATHYHAs TOYKA
B ofoux ciyyasx oOs3aresnbHa. Tak, obe 3amucu 0.25 u
.25 -oMHAKOBO BEpHEI.

dopma npejCTaBJEHUS YHCJA OIpENieNsieTCs NpOorpam-
mucToM. 3ajaBas (GoOpMy NpeNCTaBIEHHS YHCEN, OH yKa-
3bIBAET TEM CaMbIM (OpPMy KOHCTAHT H NEPEeMEeHHEIX, KOTO-
pble MOTyT I[pPHHHMAThb 3TH 3HaueHHsA. TakuM oO6pa3oM,
KOHCTaHTHl U NMEPEeMeHHbIE TaKXKe MOTYT ObiTh NeHCTBHTEb-
HBIMH M LEJIBIMH.

_Popma mpejcTaBieHys NePEMEHHOI Onpelensercs mnep-
BOii OyKBOI ee HauMeHOBaHus. Ecin HanMeHOBaHHe mepe-
MeHHOH HaynHaercs ¢ 6ykB I, J, K, L, M, N — 310 nenas
nepeMeHHasi, BO- BCeX OCTaJbHBIX CJydYasgX mepeMeHHast
6yner neACTBUTENILHOH.
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ITepemenHEbIe .
IKON, J, L@S, MIR, NUMBER

ueJsinie, a NnepeMeHHEBIE
ALPHA, DELTA, P, SALARY, X, Y

JeHCTBUTEIILHEIE,

dopmy npescTaBiieHHs NEHCTBHTEJbHBIX YHCEN C 00s3a-
TENbHOH JeCATHYHOM -Toukoll B dopTpaHe HashBaIOT hop-
moii F, a ¢opMy npencraBieHus LeJbIX 4YHCea — ¢hop-
moti 1. ) )

JlaBasi mnepeMeHHBIM COZEpIKaTeJibHble HaHMEHOBaHH,
CJellyeT NOMHHTh, YTO INepBass OyKBa WX HAMMEHOBAaHHUSA
onpezensier Gopmy TpeICTaBIeHHS nepeMeHHoil. Tak, B UH-
CTPYKIMH, BHUHCTISIOMEH miomanp NPAMOYTO/IbHHKA, ecTe-
CTB&HHO 6bu10 OBl HA3BaTh NEepPEeMEHHBIE

AREA ([JIOLIAID)
LENGTH (IJIFHA)
WIDTH  (LIMPHHA)

Onuako eciiu BCe TPH TepeMeHHbie JOJKHBI OLITh Jei-
CTBUTEJbHBIMH, TO /ISl BTOPOH M3 HUX Hajo BHIOpAaTh ApY-
roe HaumeHoBanue. Jle#ictBurenbno, LENGTH no ompe-
JeJIEHHI0 sBJSETCA HAaMMEHOBAHHEM LEJOH IepPeMEHHOM.
Jo6aBnenue Jyoboit 6ykBul (kpome I, J, K, L, M, N) Bne-
penu cnoBa LENGTH mnpeBpduiaer ero B HauMeHOBaHHE
IelicTBuTeNIbHON mnepemenHoi. IlpaBna, nsiuHa ero rorja
CTAHOBUTCSl PaBHOMH. CEMH CHMBOJIaM, H JUIsi NpeBpaIleHUs
ero B JONyCTHMOE HAHMEHOBaHHE HAJ0 ONMYCTHTb OJHY,
HampHMep TIOCJIE IHIOIO, 6ykBy. Ilepemennnie ALENGT
uan XLENGT peilicrButenbHble, MHCTPYKIMIO BHIYHCJIEHHS
IJIOMIa MOXKHO 3amucaTh

AREA™= ALENGT = WIDTH

BooG6ie rosopsi, nepeMeHHble H KOHCTAHTHI OJHOTO BHI-
pakeHHs JIOJKHBI HMETb O1Hy H Ty 2Ke (OpMY NpejcTaBie-
Hus. Toraa u 0 caMoM BHIpaXKeHHH TOBOPAT KakK O JeHCTBH-
TEJILHOM WJIHM LenoM. Eciii BhpaXkeHHe CMENIaHHOe, T. €:
CONIEPKUT KaK JeHCTBHTENbHEE, TAK U LleJIble NepeMeHHbIe
M KOHCTAHTHl, TO €ro apH(MeTHYeCKHE Omepanud He MOTYT
BBHINOJNHATBLCA JIO TNpeoOpa3oBaHUS BceX BeJHYHH K OfI-
Holt dopme. Ilostomy B ¢opTpaHOBCKOM apu(MeTHUECKOM
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BBIpAXXEeHHH, KaK NPaBHJIO, He PeKOMEH/yeTCs CMeIlHBaTh ABe
dopMel npeacTaBienus BeauunH. Huxe GyayT o6CyueHBI
HCKJIIOUEHHS U3 3TOr0 NpaBuJja.
Bripaxenue
A+1

cMemianHoe, u0O mepemeHHass A JeHCTBHTesIbHas, a €Iu-
HHULA — 5TO LeJas KoHcranta. Cuefyer mucatb

A1,

TOT/ia BhIpaXKeHHE CTAHOBUTCH JEHCTBHUTEJbHBIM, INOCKOJBKY.
o0e ero KOMIOHEHTHI Ha 3TOT pPa3 JeHCTBHTeNbHbIE: eIHHHIA
C TOYKOH — NefiCTBUTE/IbHAS KOHCTAHTA.

OnHo M3 HCKJIIOYEeHHH, paspemialomux ynorpebjeHHe
CMeLIaHHbIX BHIPAXKEHHH, — HCNOJB30BaHHE I[IOKas3aresel
crenend. llenble noKasaTesn CTeneHH MOTyT OHITh B PABHOMH
CTeNEeHH KaK LeJNbIMH, TaK M JeHCTBHTEJbHBIMH BEJHYH-
HamH. Tak, He3aBHCHMO OT (QOPMBI BHIPaXKE€HHS B HEM MOTYT
¢urypupoBatb - ‘ ’

A2, 1#x5.0, LIN#x3., XN

ITokasaTesnb CTENEHH B CBOIO -OuepPelb MOXKET GHITh KOH-
CTaHTOH, INepeMeHHOH U BhoipaxkeHueM. dopmyna y =
= X2 ya doprpase Gyner samucaHa s

Y = X#x(2+K+41)

IMockonbky oGe ¢opMBI TNpeCTaBJIEHHsS IOKasarenei
OIMHAKOBHl M He OKAas3hIBAIOT BJAHAHHSA Ha (OpMy BHIpaxKe-
HHs, BCIOLYy HHKe MBI OyJeM ynoTpe6GasTh LeJble MOKasa-
TEJU TaM, TJe 310 BO3MOXHO. Hanpumep, sanuceBasg' Kaj-
paTHBII KOpPEeHb M3 YHCJIa B NOKasaTteabHOH ¢opme, usbe-
KaTh JIeHCTBHTE/ILHOrO IOKasarens HeBO3MOXHO. Pop-
myny y=1V) x =x%5 moxuo sanucatb B ¢opme opTpa-
HOBCKOH HHCTPYKLMH, JHIIb HCHOJAB3YS JeHCTBUTEJBHBI
nokasareap 0.5:

Y = X#x05

YunpaxuHenune 23. Hanucate Ha @opTpaHe cienyrolye
¢opMysEl, He cMemHBass (GOPM TNePEeMEHHBIX B OJ[HOM BBHIpaXKEHHUH:

my - m, . © 4
D) f=="3" 2) V= aiR%;
3) y=ax2+bx+c 4) f=ma: .
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Mpbr pacemorpenu ABa KJaacca uuces, NPeACTaBUMBIX
B dopTpane, — nennie u fefcTBUTENbHEIE. [leficTBUTENbHBIE
YHCJIA B CBOIO OYepe/lb UMEIOT JBe (OPMEI NpeNCTaBIeHAsT —
¢ ¢urcuposarnroli sanamoi (¢popma F) u c naasarowed sa-
namoi (¢opma E).

IlpuBefeHHEle BhHIIE NPUMEPHl JeHCTBHUTENbHBIX KOH-
CTaHT — 3TO JeHCTBHTEJNbHBIE YHCJAA C (HKCHPOBAHHOM
sanaroif. HasBanue aroit ¢opmbl npeacTaBieHUs NeHCTBH-
TEJBLHOrO YMC/Ja CB3aHO C TeM, YTO JecATHYHAss TOuKa
onpejeneHa, 3ahUKCHPOBAaHA B CaMOil 3alHCH 4HCJIA.

Jlois 3amucH oueHs GOJIBINIMX HJIH, HA00OpOT, OYeHb-Ma-
JIBIX 4YHCeJ 4YacTO HCHOJb3YIOT HAeHCTBUTENbHBIE YHCJAA
B opMe ¢ niaBarowieil 3anaToil. B atoit dopme neficrBuTelB-
HOe YHCJO. COCTOMT H3 IBYX MHOXHUTeNEeH: MaHmuccel U
yucaa 10, KOTOpoe BO3BENEHO B IIEJYIO CTENEeHb, Ha3LIBae-
MyI0 nopadxom u306pa)kaeMoOro JeHCTBHTEJNLHOTO YHCJA.
Tak, uneno 2500000. MoxkHO 3amucaTh, Hanpumep, Kak
2.5 X 10°%. B ®oprpane sra ¢opma H300paxaercs TAK:
CHAauaJa MaHTHcCa, 3aTeM OyKBa E H, HaKOHel, BeJHYHHA
nopsanka. [eicrsuTenbHas Koncranra 2500000. na Pop-
TpaHe Moxer umerb BHR 2.5E6.

Takoe ke 0603HayeHHe HCNMOAb3YeTCH JJIfi OYeHb MaJTbIX
yucesn. Tak, xoucranry O. 0000025 MOXKHO U300pasuTh
B ¢opme E:

' 2.5E — 6.

Ilopsinok, Kak BHAHO, MOXKET OBITH MOJIOKHTENBHBIM H
OTpHIaTeNbHbIM, HO 00s513aH Bcerfa ObITh lenbiM. Bennunna
NIopsifIKa MOXKeT uMeTb He Gosiee JBYX AECATHYHLIX 3HAKOB.
B rtoMm - ciydae, korma BenuyuHa nopsigka Menbme 10,
MOXKHO BIlepelly BeJHYHHbI nopsaka nucarb 0. 115 nonoxu-
TEJIbHBIX NOPAAKOB 3HaK -- MOXKeT OBbITh YKa3aH UJH ONMyIIeH.
Takum o6pasoM, ueTbipe HHXKE NMEPEYHCJIEHHBIX 3aIUCH

2.5E6, 2.5E06, 2.5E--6, 2.5E--06

DaBHONPaBHbl K GyAyT BOCTIPHHSATHI (JOPTPAHOBCKHM TPAHC-
JIATOPOM Kak JelicTBHTesNbHOe yucao 2500000.; ato umcio
Moxer OhTh 3anucaHo B ¢opme E MHOruMm crnocoGamu:
2.5E6 = 0.25E7 = 25.E5 = 2500.E3 = 0.0025E9 =
ITporpammuct BNpaBe BbIOHMpaTh JI000OH M3 3THX CIO-
co6oB.
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Onun us cnoco6oB sanucu yuces B gopme E Bpinenen oco-
60: MaHTHCCA B 9TOI 3amHUCH HMEET BHJ npaBmIbHoﬁ npoéu,
y Koropoi nepBaf uudpa mocje AeCATHYHOH TOUKH 3Haya-
mas. Takas MaHTHCCA HAa3BIBAETCS HOPMAAUSOBAHHOU, U
CaMO JIefCTBHTENbHOE YHCJIO, 3anucaHHoe B (opme E ¢ HOp-
MaJM30BaHHOH MAaHTHUCCOH, HA3LIBAETCH -HOPMAAUS0BAHHLIM
yucaom. B crpouke (2.7) Bropoit anemeHT npencrasme'r
HOPMAaJIH30BAHHOE YHUCJIO.

@opma E TpeJICTaBJIeHH ILeP[CTBHTeJIbeIX ypcea Ha-
3BaHa dopmoii ¢ naasaruerl 3ansamoil, OCKOIBKY MOJIOMKe-
HHe 3anAToN (NeCATHYHOH TOYKH) YHCJIa Ompelensercs Be-
JIMYMHOH MOPSiKAa — NECATHYHAS TOYKA «IJaBaeT» B YHCJIE
BMecTe C H3MeHeHHeM BeNMYHHEI NMOPsiiKa, Kak 310 Ha-
[JISIIHO TOKa3hiBaeT cTpouka (2.7).

Bor eme nBa npumepa ucnonn3oBanus ¢opmsl E, KOTO-
pbie yOexKaaloT B ee KOMINAKTHOCTH:

) 12 000 000 000. = 0.12E+11
— 0.000 000 025 = — 0.256E—0Q7
Hpyroe BaxHOe MPEHMYINECTBO H300pAXKEHHA NEHCTBHTEIb-

HBEIX yuces B (opme C IJaBaiomed 3anaroi Gyner OTMe-
YeHO B CjefylomeM naparpage.

Yn p ax HeHHe 2.4. B npuBeieHHHIX HHXKe NpuMepax o6Gbsc-
HHTh OMIMGKH B HaNHCAaHHM NEACTBHTENBHHIX YHCEJ: .

1) 142,81 E+43. 2) 2.0E
3) 1.000.000 4) 345,208
| 5) 5.1E4012 6) 25E—08

i

@opMa NpeJCTaBJIEHHs] KOHCTAHT M NEPeMEHHLIX B BEI-
paxennd omnpefiensier (opmy BripameHus. .Bripaxenne
(IND—KON) % J-— nenoe. Ecan pesyJIbTat JeHCTBHTENb-
HOTO BBIPAXKEHHs BCETAa MOXKeT GbiTh JeHCTBUTE/bHbIM 3Ha-
YeHHEeM, TO JUIsl LeJIbIX BhIpAXKeHH# nofoGHOe YTBEPKIEHHE
OmHOOYHO: CJIOXKEHHE, BLHIIUTAHHE H YMHOMXEHHE LEJIBIX
BEJIMYHUH NMPUBOAAT K LEJIOMY Pe3yJbTaTy, HO Pe3yJIbTaTOM
JeJIeHHsT IeNIBIX YHuCeJ MoXKeT ObiThb ApoOb. TeM He MeHee,
B LEJBIX BHIPAXKEHHSX JeJleHHe He 3ampemaercsi. Pesyiis-
TaroM JIeJIEHHS B I€JIOM BBIPAXKEHHH CUMTAIOT LEeNYI0 YacTh
YaCTHOro — pesysbrar He okpyraserca. Hpu 1 =17 u
uJ = 23 nBa BhIPa2KeHHsI 1/8 u J/8 manyt onuH H TOT Xe
pesyJibTarT, ‘paBHBIA 2, XOTH nepBoe qyacTHoe paBHO 2. 125

a Bropoe — 2.875.
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Crnenyer BHHMATeNbHO OTHOCHUThCS K 3TOH YCJIOBHOCTH
leJieHHs B LeJbIX BhipaxeHusix. Hanpumep, BhlpaxeHus

X##(1/2) 1 X#x0.5

JAIOT pasHHIl pe3yJsbTar, W60 B MEPBOM M3 HHUX IOKasaresb
paBeH HyJIo, Kak IlleJlasi 4acTh IPaBHJbHOI ApOGH. Ilen—
CTBHTEJIbHEIE BLIDAKEHHS

(A+B)/C u (A/C)+B
NPHBOIAT K ONHOMY pesynabrary. [Jsi LeabiX BeIpaxkeHUH
(1=K)/J u (1/3)+K

3TO He TaK: MyCTh
I=5,J=2 K=3,

TOrjla 3HaueHHe NepBOro BhIpaxeHHs1 ectb (5#3)/2 = 7,
a Broporo (5/2)#3 = 6.

Hrak, apupmemuueckas uncmpyxyus Pdoprpana bop-
MaJbHO MOXKeT ObITb ONpefieleHa KaK 3alucCh, COCTOSIHIAs
U3 HAUMEHOBAaHHSI NepPeMeHHOil, 3a KOTOpOfl CcHauaja cie-
LyeT 3HaK pPaBeHCTBA, a 3aTeM apH(METHYECKOe BLIpaXKEHHE
B Jyo6oi ¢opme. Ilo apudMernuecKoii HHCTPYKIMH MaliMHA
CHayajia BBIYUC/SIET 3HaueHHe apu(MeTHUECKOTO BEHIpaKe-
HHsl, 3aTeM NPHCBAMBACT STO 3HAUEHHE NEPEeMEHHOH, CTos-
el cjaeBa OT 3HAKa PaBEHCTBA.

Ecau nepemennass A = 15.5, To nepemeﬁﬂaﬁ B nocne
BBINOJTHEHHS] WHCTPYKIIMH

B=A 4 1.

nonyyur 3Havenue 16.5.

Briie rosopusioch O TOM, YTO CYIIECTBYIOT Pas3/IHYHEIE
crnocolbl Onmpejie/ieHHsi 3HAuUeHHH NepeMeHHbIX. ApudmerH-
yeCKast HMHCTPYKUUS — OAMH U3 HHX. TaK, HHCTPYKIMSA

A = —2541

yKasbBaeT, 4YTO MOCJe ee BLIIOJIHEHHs IepeMeHHass A
Gyner uMeTh 3HaueHHe —25.4] HE3aBHCHMO OT TOrO, KaKoe
3HayeHHe OHA HMeJia'JO0 3TOro.

Ynpaxuenue 2.5 OnpenenuTs 3HaueHHe nepeMeHHo# X
1ocJle BIMOJHEHHS HHCTPYKUHI

A=23.0 -
B=1.0
Y = A%52 — B2

= (Y — A)s(—2)

2 10. A. Tlepeun “ 33



JlBa srana apudMeTHYeCKOH Omepaniu — BEIUHUCIICHHE
apu¢MeTHYeCKOrO BhIPAXKeHHSI U NPHCBOEHHE BHIUHCJIEHHOIO
3HAYeHHsl NepPeMEeHHOH JIeBOH YaCTH HHCTPYKLUHH — He3a-
BHCHMBI: BhIPa)K€HHE CIIpaBa OT 3HAKa PaBEHCTBA BHIYHC-
JISIeTCA B COOTBETCTBHH C (JOpPMOH BXOASIIINX B HEro mepe-
MEHHBIX M He3aBHCHMO OT (OPMEI NpEICTABJIEHHS NEepeMeH-
Hoﬁ, crosimeii cieBa. ApuMernueckoe BhIpaXeHHe B nIpa-
BOHf YaCTH HHCTPYKLHH H NepeMeHHasi B JIEBOH MOTYT HMETb
pasHele (HOpPMEI NpeJICTaBIeHHUS.

B ponyctumoit dopTpaHOM HHCTPYKLUHH

L = AxX — BxY

CHayajla BBIYHUCJISETCS NEHCTBHTENbHOE BEHIpAaXKEHHE B Ipa-
BOM 4YaCTH WHCTPYKUWH, U HAa BTOPOM 3Tane INOJyYeHHOe
neHfCTBUTEILHOE 3HayeHHe npeobpasyeTcssi B LieJIOE YHCIO,
yTOGbl GBITH MPHCBOEHHBIM 11esI0H nepeMenHo# L. IlpeoGpa-
30BaHHE COCTOMT B OTOpachiBaHHH APOOGHOMN 4acTH 3HAUEHHS
apu(METHYECKOTO BHIPAXKEHHUS.

B paBHOil cTeneHn JONMyCTHMa HHCTPYKUUS

X =1—JxK

3lech cHayaja BBIYHCISETCS 1leJloe BLIpaXKEHHe, a 3a-
TeM BeJUYHHA pe3ysbraTa — IeJOoe YHCJIO — MOoCie Impe-
0o0pasoBaHHsl B JeHCTBHTENBHYI0 (OPMy IpHCBauBaeTcs
JeHCTBUTEJILHOH TepeMeHHO.

HavanpHoe 3HaueHHe eqUHHLBLI MOXeT OBITb HPHCBOEHO
nepeMeHHOH A C paBHBIM yCIeXOM ABYMS HHCTDYKLHSAMH

A=1unA=1

IlpaBra, BO BTOpOM ciydyae  MalmHHe norpebyercs Ho-
TOJTHUTEIbHOE BpEMs Ha npeoOpa3oBaHue eMHULEI B (GOpMy
JeficTBUTENBHOrO uncja. ITosToMy npu mporpaMMupOBaHHU
pekomenpyercsi usberatb HHCTPYKUH# THna A = I, eciin
3TO HE BhI3bIBaeTCs HEOOXOIUMOCTHIO.

Vnpaxuenue 2.6.- Bouneaure pesynbraThl ABYX apHbMe-
THYECKHX HHCTPYKUHH

X =5./2. u K=5/2 .
HesaBucumocts NpaBoil U JIeBOH vacTeit apu¢merHue-
CKO}f MHCTPYKLUUH NPHUBOIMT K TOMY, YTO T€PeMeHHas Je-
BOH YaCTH MOXET I'IpHCyTCTBOBaTb B npaBoi. Tak, HHCTPYK-
s
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JonycTuMma H, .6oJiee TOro, BecbMa ynd"rpe6nTeJlea B dopT-
pase.

Hucrpykuun tuna (2.8) uacto ynorpeGisioTcs, Koraa
HaJI0 CYUTATh, CKOJIBLKO Pa3 BLIMOJHSAETCS NpelecTBYIOMAs
eff HHCTPYKUHS WJIH TPYINa HHCTPYKIUM#H nporpaMmel. [lepe-
MeHHYI0 | B TakoM ciydae HashBalOT cuemyukom. K cuer-
YHKY aBTOMAaTHYECKH NpubaBisiercsi eAUHHIIA, KaK TOJBKO
BBLIIOJIHEHA OTMEUEHHAasi MHCTPYKLHS HJM Fpynma HHCT-
pyKuui.

HaumeHoBaHHUS nepeMEHHEIX HCIONB30BANKChH BhILIE JJISt
o6o3HaueHHsi OTHAeNbHBHIX BejuuuH. B doprpane MOxKHO
TaKHe Ke HAUMEHOBaHHS JaBaTh IPyNNaM BeJIUYHH — Mac-
cusam ducen. Eciu OIHO HaHMEHOBaHUE OTHOCHTCS K Mac-
CHBY YHCeJl, HYXHO HMeTb Crnoco0 HaXOAUTb B MacCHBe
J1000# ero ssnemeHt. [yt oTO# LeNM HCMNONB3YIOTCH HH-
JIEKCHI. . ]

ITyctb "MaccuB U3 JeCATH YuCel N

21, 27, 18, 34, 95, 64, 70, 22, 20, 46

HasBan LIST, u B 3T0M MaccuBe HeOGXOAMMO BBIIEJIHTD
JJISl HCIOJIb30BAHHS B BHIYHCJIEHHUSX €r0 MATHIH 3JIEMEHT.
O6byHasi MareMaTHYeCcKass CHMBOJIMKA MO3BOJMJIA Obl yKa-
3ath nathiii anement B Bufe LIST,. Iludpa, Hanucannas
BHU3Y CIIpaBa OT Ha3BaHUs MacCUBAa, HA3bLIBAETCS UHOEKCOM
NATOTO 3JIeMeHTa, OHAa YKa3hiBaeT MECTO pa3biCKHBAaeMOTro
aJieMeHTa B MaccuBe. Bhine roBopusioch 0 HeOOXORHMOCTH
JHHeHHOH 3anucu (POPTPAHOBCKHX BHIpaXKeHHi, IO3TOMY
doprpaH 3aHMCTBYeT U3 MaTeMaTHKH CHMBOJIMKY HHJIEKCOB
C HEKOTODHIM H3MEHEHHEM: HHJIEKC D 3alHCRIBAaeTCsi B BHAE
1eJI0fi KOHCTAHTHl 5 B CKOOKaX ‘HEMOCPENCTBEHHO MOCJe Hau-
MEHOBaHUA MacCHBA. !

Takum o6pasom, LIST(5) ciyxur HamMeHOBaHHEM Be-
Jguunsbel 95 n3 maccuBa LIST.

HHpexc MoKeT OHITH LIENIOH KOHCTaHTOM, uenofi mepe-
MeHHOH WJH LenbiM Bhipaxkenuem: LIST(4) osnauaer uer-
BepThIil ajeMeHT MaccuBa LIST; LIST(I) osnauaer ero
I-it anemenr, rae I —uenasi nepeMeHHas, 3HaYeHHe KOTOPOH
npexBapuressHo onpenensiercsi; LIST(I 4 2) — anemenr,
HOMep KOTOPOTO BHIYHCJISIETCS LeJBIM BhipaxeHueM I 4 2.

MHupeke sneMeHTa MacCHBa — 3TO €ro HOMEpP B ymops-
JIOYeHHOM CIHCKe 3JeMeHTOB MaccuBa. OH CayXur AAf
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CCLUIKM Ha (UKCHPOBaHHLIA 3jleMEHT MactHBa B BLIpaKe-
HHAX M HHCTPYKUUAX. Tak, BhIpa)keHHe

LIST (3)+K0L

BBIYUC/SETC KaK INPOU3BEJEHHE TPEThero 3JjieMeHTa Mac-
cuBa LIST na nepemennyo K@L.

HanmMeHoBaHHe MacCHBa MOXHO paccMaTpHBarh Kak
HaHMeHOBaHHe NepeMeHHOH, 3HaYeHHsIMH KOTOpOil Clyxar
aJeMeHThl MaccuBa W TOAbKO OHHM. LIST (I) — sto menas
nepeMeHHasi, IpUHUMAONIAs 3HAYEHHUS

21, 27, 18, 34, 64, 70, 22, 20, 46.

TaKy}o NepemMeHHyI0 HasblBaloT uﬂaexcupoeannod nepemen-
Holl.

Takum oGpasom, MacCHB YHCeJ MOXKeT Bcerja GhITh IO-
CTaBJieH B COOTBETCTBHE C HEKOTOPOH HHIEKCHPOBAHHOH
TNlepeMeHHOH, KOTOpasi MOXeT ObITh LeJIOH, KaK B NpeablLy-
meM Homepe, uau JefictBurenbHoit. Hanpumep, maccuB X
NATH JEeHCTBHTENbHBIX YHCE

1.5, 2.1, 3.2, 80 u 7.3

HOPOXKAAeT HHIAEKCHPOBAHHYIO NEHCTBUTENbHYIO IeEpeMeH-
Hyo X (I), rze I npuHEMaeT COOTBETCTBEHHO LiesIBle 3Haye-
Hus 1, 2, 3, 4, 5. HaumeHoBaHue MaccuBa NO3TOMy Ofpe-
nensiercsi ¢opmOii IpencTaBjIeHHsl €ro 3JIEMEHTOB: JUIsi Mac-
CHBOB, COCTOSIIIIIX M3 LEJBIX yuCes, BLIOHpaeTcs HaHMe-
HOBaHHe, HaunHawomeeca ¢ 6yks I, J, K, L, M, N, kak
Ui uennix nepemeHHbeIX. OcrajibHble GYKBHL MOI'YT OBITD
HauaJbHHIMH B HaHMEHOBaHHSIX MAacCHBOB, COCTOSILIUX H3
JeACTBUTENbHBIX YHCel.

WHpekcHpoBaHHble NepeMeHHble MOTYT OBITh Kak Jeil-
CTBUTE/NIbHEIMH, TaK M LEJLIMH, HO HHJEKCHI BCETrJa IeJble.
BoJiee TOro, ABNSASCH HOMEPaMH 3JIEMEHTOB B YNOpPSLOYEH-
HBIX CIHCKaX, HHIEKCH HE MOTYT ObITb OTPHIATENbHBIMH
WJIH NPHHHUMATb HyJieBOoe 3HaueHue. B d)op'rpaﬁe He MOryT
NOSIBHTBCH HHJEKCHPOBAHHAs INepeMeHHas X (T) nau ane-
meHT MaccuBa X (—3). ’

U emre onHO orpaHHueHHe B HCNOJb30BAHUH HHJEKCOB —
caM HHJIEKC He MOXeT ObITh MHIEKCHPOBAHHOH BEJHYHHOH.
Bripaxenne X (I (3)) B doprpaHe He HMeeT CMbIC/a.

KosnuectBo 3/1eMEeHTOB MacCHBa 3apaHee OIpENeJeHo.
TeM caMmpM oOmpejiejieHBl TDaHHLBl H3MEHEHHs HHIEKca.
B npuBogumom Bhime npumepe MaccuBa LIST umpmexc I
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He MOxeT HH mnpeBocxogutb 10, HH OHITH PaBHEBIM HYJIIO.
Mupekce, Kak 06 3TOM yKe TOBOPHJIOCH, MOXKET BBIYHCIATHCA
ueJLIM apHMeTHYeCKHM BhipaxkenueM. OfHako, BHJ BLIpa-
JKeHHH, BBIMHCJSIONKX HHJAEKC, HEe MOXeT ObITb MNpPOH3-
BOJIbHEIM. JIOMyCKaloTCs JIMIIb CJIeAYIONIHe BUABI LeNbIX BbI-
paKeHH# ]I BBIYHUCJEHHS HHAEKCa:

1) nepemenHasi &= KoHcTaHTa (HO He HaoGopor!), Ha-
npHUMep:

AI4+1) mm A(I—1)

HO HHJEKCHpOBaHHasi mepemeHHas A (b—I) HemomycrHMa;

2) moJIOXKUTeJbHAasi KOHCTAHTAa, YMHOXEHHas Ha Inepe-
MEHHYI0, HanmpHuMmep: ‘

A@2=I)

HO He A (Ix2)

3) monoxureNbHasi KOHCTaHTa, YMHOXeHHAas Ha Mepe-
MEHHYIO - KOHCTaHTa, HalnpHMep:

A@«I+ 1) nim A 2+ — 1)

Jlpyro#i mopsiioK onepauuii npu ¢HOpMHPOBaHHH 3HAUYEHHS
HHJIEKCA HEeIONYCTUM.

YnpaxHenue 2.7. O6psAcHUTs OMHOGKY B HaNHCaHHU MpH-
BEICHHBIX HHXe HHIEKCHPOBAHHEIX INepeMeHHBIX:

1) DLINA (— 2+J) 2) ALPHA (0+K)
3) FI (SLON) 4) A (— IND)
5) DELTA (J — 2.) 6 X2+ 1)

N X(J+K 8 KL (H + 5)

HHpekcHpoBaHHasi NepeMeHHasi ¢ OJHHM HHIEKCOM OIH-
ChIBaeT MAaCCHB OJHOTO HU3MEPeHHUs, WJH AUHeliHsll MACCHB.
310 H3MepeHHe — ero JJIMHA, HJIH KOJHYECTBO 3JIEMEHTOB
MaccuBa. B MaTemaTHYecKoO#H npakTHKe 4acTO HCMOJAbL3YIOTCS
08yxpasmepHole MacCHBbl. TaKOBBI, HampHMep, MaTpHIIbI.
OnHO u3MepeHHe MAaTpPHIbI — YHCJIC CTOJNOLOB, BTOpOE —
YHCJIO 3JEMEHTOB B CTOJIOIE, MJIM YHCJIO CTPOK MarpHIbL

dopTpaH pacrnosiaraer BO3MOMKHOCTSIMH JUJIS ONHCaHHSA
Matpull MJH JPYTHX ABYXPasMepHbIX TPynn uuces. STH
BO3MOXKHOCTH peajM3yIOTCsl JBOMHBIM HHIEKCHPOBaHHEM
nepeMeHHbIX. llepemeHHas, SABJAIOMIASCT 3JEMEHTOM Ta-
KOTr0 MaccHMBa, HMeeT BC/ell 32 CBOHM HaHMeHOBAaHHEM 3a-
KJIIOYeHHYIO B CKOOKH Napy HHAEKCOB. VIHJEeKCh pasjiesieHbl
3ansaToH,
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MaccuB ¢ AByMs HHIEKCaMH paccMaTpHBaercsi Kak
rpynna JHHEHHBIX MacCHBOB: IEPBLIH WHJIEKC 3JIEMEHTa
yKasbBaeT €ro MO3HMNMIO BHYTPH JIHHEHHOTO MaccBa,
a BTOpPO# — HOMep JIHHEHHOrO MacCHBa B IpymIe.

JIuHefiHble MAacCHBBI, COCTABJANOIME JBYXpa3MepHLIH
MacCuB, Ha3bBAIOT NOOMACCUBAMU 3TOTO JBYXPasMEPHOrO
MaccuBa.

Tak, npsmoyronbHasi Marpuua A pasmepOM 10 x 20
ectb 20 moAMaccUBOB IO JeCATH UHCeJ, M, HamnpuMep,
A (6,5) ecTb mecToii-aneMeHT B NATOM mopmaccuBe. KomGu-
Halus JABYX MHAEKCOB OJHO3HAYHO OMpENEJISieT MOJIoXKe-
HHe 3jieMeHTa B MaccuBe. JI1000i U3 maphl HHIEKCOB MOXKET
OhITb 11€JIO KOHCTAHTOH, LIeJIOH NMEepeMEHHOH WJIH IIeJIbIM
BhIpaXKeHHEM, NOCTPOEHHEIM B COOTBETCTBHH C PacCMOTpEH-
HBEIMH BHIIIe NIpaBUJaMH (DOPMHPOBAHUSI HHJEKCHEIX BHIpa-
JKeHuil.

TlepemeHHbIE ¢ ABYMSl HHIEKCaMH

X(I, J), BLICK(2+J — 3, 3+J + 2),
LIST (N 4 1, M + 1)

ONHCHIBAIOT JBYXpasMepHhLIe MaCCHBbI;
nepeMeHHbIe

COLON(K, 4), NQ)’M(B*K +5, 8)

BHIIENSIIOT (JMKCHPOBAHHBIE NMOJIMACCHBHI;
nepemMeHHble

A (3, INDEX), LIGN (4, 24J)

TNPEICTABJSAIOT BbIIENEHHbIE (CTPOYKHU» MaCCHBA,
nepeMeHHbIe

VAL (3,7), Y (1,1)

CYTb 3JIEMEHTH! JByXpasMepHLIX MacCHBOB.
» JIByXpasmepHEIH MacCHB JIerKO NpeJCTaBHM B BUJle OObIY-
HOro, JIMHEHHOro MaccHBa.

DneMeHThl NPSIMOYTOJIbHOH MAaTpHIBl, COCTOAIEH u3
JIBYX CTPOK M TpeX CTOJOLOB, 3aMHCAHLl B 3allOMHHAIOLIEM
ycTpoiicTBe MAIUHMHEI B OJIHY CTPOKY B TAaKOM IOpsiiKe, Kak
Ha puc. 2.

Martpuupl ynopsiiouuBaloTcs 10 BO3pacTaHHIO BTOPOro
HHJIEKCa — HOMepa Ccrosiflia, a BHYTPH IPYMIbI 3J1€MEHTOB
-OJIHOrO CTOJOLa — IO ‘BO3paCTAHHIO NIepBOr0 HHAEKCa, KO-
TOpBIl COOTBETCTBYET HOMEPY CTPOKH. B JinHeliHOM MaccuBe,
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[IOCTPOEHHOM H3 3JIEMEHTOB JByXPa3MEDPHOTO MacCHBa IO
NPHHUHUIY, H306pa)KeHHOMY Ha pHC. 2, TNepBHIH HHIEKC
pacrer GhICTpee BTOpOTO.

MO 1) mMz,1), M1, 2),M(2,2), M(1,3),M(2,3)
. Y . Y VT
nepsbid cTonbey BTOpOA CcTOn6Ey TpeTHit cTonbew
Puc. 2.

B Hekoroprix u3 cBonx Bepcuii doprpaH JonycKaer 3a-
nuch U 06paboTKy TpexpasMepHBIX MaccHBOB. IlepemenHas,
OMNHKCHIBAIONIAS TEKYIIHi 3/EMEHT TAKOrO MacCHBa, JOJKHA
HMeTE, OUYEBHIHO, TPU HHJEKcCa.

dopTpaH paspemiaer NPEICTABIEHHE KOMIJIEKCHBIX YH-
cesl B BHJAE YNOPSAJOYEHHOH mnapel ABYX HeHCTBHUTENbHBIX
yHces, OKDYKEHHbIX CKOOKaMH U pasJieJieHHBIX 3amsToH.
KomniiekcHass KoHcranra 2.5 - 4.2i B ®doprpane mnpen-
craBasercs Kak (2.5, 4.2). KommyekcHble nepeMeHHbIe
JOJKHBI HUMETh HauMeHOBaHHS, nommﬁmomnec;l o0mmuM
npaBuiaM (OpPMHPOBAHHSI HAUMEHOBAaHHH mNepeMEeHHHIX B
®oprpane. doprpan gomyckaer Bce AEHCTBUS apH(METHKH
KOMILJIEKCHBIX unces. Ecjin, Hanpumep, H3BECTHO, YTO KOM-
mnekcuble nepemenneie Cl, C2 u C3 HMEIOT COOTBETCTBEHHO
3HAYEHUS

1.54+2.04i, 0. +25 ¢ u 2.—3.5 i,
TO HHCTPYKLHS
C=CIl 4 C2 — C3+x2

npucBout BennynHe C KoMmiieKcHoe 3Hauenue (9.75, 18.5).
JleficTBHTENBHO,

C3#42 = (— 8.25, — 14),
H [OTOMY BeIeCTBEHHOH 4YacTbio pe3yJibTara Oymer
1.5 4 0. —(—8.25) = 9.75,
a MHHMOH
2.0 4 2.5 — (—14) = 18.5.

B sroit KHHUre apudMerHka KOMIUJIEKCHBIX YHMCEJ HE pac-
cMmatpuBaerca. YUnraTesnb CMOXeET YAOBJIETBODHUTH CBOIO
JII0603HATEIHHOCT, 3HAKOMSACh C ONHCAaHHEM BO3MOXHOCTEMH
KOHKpeTHBEIX (pOPTPAHOBCKMX TPaAHCJAATOPOB, JIOMYyCKalo-
LHX MNpeACTaBJeHHe KOMIIJIEKCHBIX YHCeJ.
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_ Onpenenenne ¢hopMel IpencTaBIeHHs NePeMEHHOH ¢ Mo-

MOLIBIO MepBOil GYKBhI ee HAaHMEHOBaHHSI Ha3bIBaeTcs He-
A6HbIM OnpedeseHuem muna mnepeMeHHo#l. Croap mpocroe
ONpefiesieHHe THIIA NMEePeMEHHOHl OrpaHHYMBaer WHOrja BO3-
MOXKHOCTH COJIepKaTeJIbHOr0O HAHMEHOBAHHSI NEpPEMEHHBIX.
Tak, As1s1 TOro 4TOGEI HCMOJB30BATH NEPEMEHHYIO C HauMe-
HoBaHHueM MASSE B apudmeruyecKuX BBIpaXKEHHAX ISt
0603HaueHHsl JEHCTBUTENILHOTO 3HaueHHs (U3HYECKOH Be-
JIUYHHBL — MacChl, HeOGXOIUMO 3TO HaHMEHOBaHHE BHJO-
nusmeHuth, HanpuMep: AMASSE nam XMASSE.

Jns paspemenus TpyAHocTel Takoro poaa B doprpane
MOXKHO TOJIb30BaTbCS HHCTPYKIUMAMH JeKJapalud THIA
BenuuuH. Huempyrkyus Oexrapayuu muna onpenensier ¢op-
My NpEICTABJEHHs BeJIMUHHEI HE3aBHCHMO OT NepBOi GYKBEI
ee HaUMeHOBaHUA. B oTyinune ot apudMeTHIECKHX HHCTPYK-
uuil, HHCTPYKUMH [EKJapalHy THIA BeJIMYHHBI HE HCIOJ-
HSIOTCSl BBIYUCJIHTEIbHOH MamuHO#. OHH BCTABJIAITCA
B Iporpammy AJIsi TOro, 4ToObl COOGLIUTL JOMOJHHTENbHbIE
CBeJIeHHsI 0D ONHCHIBaeMbIX BEJIHYHMHAX. ‘

CyutecTByer naTh HHCTPYKUHMH [AeKJapaluu THOA Be-
anuunsl INTEGER (LlEJ'IbIgI), REAL (JEVICTBUTEJIb-
HbIM), COMPLEX (KOMIIJIEKCHBIM), DOUBLE PRE-
CISION ') (OBOMHASI TOYHOCTb) u LOGICAL %)
(JIOTUYECKHWH). UncTpyKuus neKAapaudu THIa COCTOUT
U3 OJJHOTO U3 3THX KJIOYEBHIX CJIOB M CIIHCKA NEePEeMeHHBIX,
pasjesieHHBIX 3anATbiMU. [10° MHCTPYKUMH JeKJapanHu
THIA BCE BEJIHYHHE], YyKasaHHblE B CIHCKe, NPHHHUMAIOT
(opMy, TIpeNnuCHBaeMyl0 HHCTPYKIUEH. -

Hanpumep, uHCTpyKuHS

INTEGER VALUE, X, Z15, PGINT

npeo6pasyer Bennunnbl VALUE, X, Z15, POINT B dopmy
IeNBIX YHCEJ, W BCIOLYy B JajbHeiilleM B NpOrpaMMe 3TH
BeJIMYHHBI OYAyT HCIOJb30BaThbcs Kak wejsble. HaoGopor,
HHCTDPYKIHUSA i

REAL MINI, MAXI

onpezensier BeauunHer MINI u MAXI kak nefictBuTeNbHEE,
HeB3upas Ha nepBble OYKBHl HX HAHMEHOBAHHH.

1) TToHsaTHe ABOHHON TOYHOCTH ONpefiesieHo B § 4 HacTosiulefl IIaBhL.
2) JloruueckHe BeJHYMHBI paccMarpuBaiotcs B § 4 raaum 111
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Onpezenenve (OpMbI MPEACTABJIEHHS NEpEeMeHHOi ¢ 1o-
MOIIbI0O HHCTPYKUMH JA€KJapanuy THNA BEeJHYHHEI HAa3Hl-
BaeTCA AGHbIM onpedeneHuem muna TepeMeHHOM.

WHCTpyKIMH JeKJapalyy THNA BEeJHYHHBEl, €CAH OHH
HMEIOTCAl B NPOrpamme, JOJKHEI ObITh CaMbIMH NEPBBIMH €€
HHCTPYKUUAMH.

YnpaxHeunue 2.8. [lycTe nepsbiMH HHCTPYKUHSMH MpO-
IDaMMBl SIBJISIIOTCS
REAL MANTIS, LIP
INTEGER BLOCK, STEP

Onpenenuth  (opMy MpEACTaBJIEHHS CEAYIOMHX TePeMEHHEIX,
yuacTBYIOIKX B 3TOH MPOrpaMMe:
ALPHA LEV MANTIS SLON TRIOL
BLOCK LIP NUMBER STEP

§ 4. JuanasoH H TOYHOCTb YHCE]

TMogo6HO cueram, umelomuM (QHKCHPOBAHHOE KOJHYE-
CTBO IIPOBOJIOYEK C KOCTAIIIKAMH, NMOAOGHO apudMOMeTpy,
uMeloleMy (UKCHpPOBaHHOe KOJIHYECTBO PaspsiioB B PErH-
CTPe H CyMMarope, 3JEKTPOHHAsl BHLIUHC/JMTEJNbHAs MalllHa
MOKeT 3alHChiBaThb M 06pabaThiBaTh YHCJa, 3aKJIIOUEHHBIE
B HEKOTOPHIH HHTepBaJd. [l KaKNOH MaluHBI T'PaHUIB!
3TOro MHTepBasna pa3nuyHel. Ha mammuax cepuu IBM-360
HaHOGOJIbILIee JIOMYCTHMOE JNEeHCTBUTENHHOE UHCJO PaBHSETCS
npuMepHo 1075, a HauMeHbllee [OJOXKUTENIbHOE YHCJIO,
paspemieHHoe B Mamuee — 310 107, JIna B3ICM-6 u
‘MuHCK-22 3TH yHcsia paBHEI cooTBeTcTBeHHO 1011° u 10719,

HaunGoarmee wnenoe uucjo, npexacraBuMoe B IBM-360,
aro 2*'—1, T.e. 217448347, B BACM-6 — (+2%°—1) =
= 549755813887, B «MuHCK-22» — (4-2%6—1) =6871947635.

I'panunel nuanasoHa U3BeCTHHl TPAHCJAATOPY, KOTOPHIH
MOXeT yKasarb OommOKy B mporpamme, €cjid NPH TPaHCHA-
WK OGHApY KHT YUCJIO, BHIXOJfIIeE U3 JHAla30OHa NpeJcTa-
BHMBIX B JaHHOH MallHHe 4YHCe.

OnHako, TPaHHUIBI AHANAa30HA NPENCTABUMBIX YHCEJ AB-
JISIIOTCS XAPAKTEPHCTHKAMH MAIUMHBI K HE OMpelesioT
KOJIHYecTBa 3HAYaIUX uudp B H306paxkeHWH yucia. 1o
KOJIMUECTBO €CTh XapaKTepHCTHKa s3blKa. Dosbmuas yactb
($OpPTPAHOBCKUX MpPOrpaMM OINEPHPYeT C YHCJIaMH, HMelo-
IMMH ¢eMb 3Havauux mudp. Tak, GnuxkafmumMy K yucaaM
U e ABnAOTCH paspeieHHble B doprpane yucaa 3.141593

41



U 2.718282 He3aBHCHMO OT MAUIMHBI, HA KOTOPOH 3TH YHCJ]A
o6paGaThiBalorcsi. B cusly 910r0 OrpaHuueHus: AeHCTBUTENb-
Hble 4YHCJa, HMelomue Gojee ceMH nudp B LeIOH YacTH
yucjia, He MOryT ObITh H306paxkenbl B ¢opme F. Uucno
987654321.01 moixHO H306pasuth B ¢opme E, HO He TOU-
nee, uem 0.9876543E -+ 09 = 98754300.0, Ttak KakK H
B ¢opme E meficTBUTENBbHBIE . YHCTA MOTYT CONEPKATh He
Gosee cemu 3Havamux uudp. Yucno —123.456789 B gopme F
TepsieT JBe CBOHM TOC/ENHHE 3HAYAlHE UHPPE M OKPYI-
asercg no —123.4568.

B GonbluMHCTBE NPaKTHYECKHX 3alay TOYHOCTh, JOCTH-
raemMasi CeMbl0 3Havyamumu uHdpaMH,' OKas3blBaeTcst HOCTA-
TouHo#. TeM He MeHee HepelIKO BCcTpevaloTcsl 3ajauH, Tpe-
OylolHe MOBBLIIIEHHOH TOYHOCTH. [ U300pakeHHs neil-
CTBHUTEJNBbHBIX YHCEJ TOBHILIEHHOH TOYHOCTH CYINECTBYET
eme oxHa ¢opMa npescrasieHus uncea — ¢opma D. B or-
anune ot dopmel E (npencraBienus ¢ OGEIYHONR TOYHOCTHIO),
topma D HasbiBaeTcs IpeCTaBEHHEM C 00UHOL MOYHOCMbIO.
dopma D ecth mnpencraBieHHe IEeHCTBUTEJNLHOTO UHCJA
B ¢opMe ¢ mnuaBalomei 3amAToH, KOrja MaHTHCCA MOXKeT
umers 0 16 1) snavamux nudp. [Ipusnakom yucsa c yiBoen-
HOHl TOUHOCTBHIO CJHYXKHT U060 GykBa D nepex BeauunHOM
nopsifika, Jin60 NpeIlecTBYIOMAs YUCAY JAeKJapauus THna
Benuunnel DOUBLE PRECISION. -

- JeiicrButenbHas KoHcranra 45647740891509.1334 B dop-
me D moxker uMerb Bup 4564774089150913.D—02, a uucio e
MO2KHO 6b110 GBI B 9701 hopme 3anucarhb 2.718281828459045D0.
Bce npaBuna ucnonb3oBanus uucen B ¢opme D B doprpa-
HOBCKHX MHCTPYKIHSAX T€ XKe CaMble, YTO U JJISl YHCeJI C IJIa-
Balolleft 3anAToi ¢ OOLUHON TOYHOCTHIO (popma E).

§ 5. Baank Poprpana

Jnnna uHerpykuuu B doprpaHe 3aBHCUT OT CJIOXKHOCTH
apudmernyeckoro Beipaxkenns. Ona orpainuuBaercs gopma-
TOM 6AaHKQ, HA KOTOPOM JOJKHBI OBITH 3alHUCaHHl HH-
crpykuun ®oprtpaHa. Bmpouem, ucnonp3oBanue 6JaH-
KOB ]Il HanHCaHUus (HOPTPAHOBCKUX NporpamMm — TpeboBa-

1) Yncna 7 ¥ 16 — MaKcHMaNbHO JOMyCTHMble KOJMHYECTBA SHaya-
mux pudp B MNpeAcTaBjieHHH JefCTBUTENBHBIX WYHCEN VI OGBIYHOI
# JBOHHOH TOYHOCTH — MOTYT Da3jiH4aThCsi B Pas/IMYHBIX TPaHCIATO-
pax. DTH YHCRa YKa3HBAIOTCA B ONMHCAHHH KaX/I0r0 KOHKPETHOrO TPaHe-
JaTtopa.
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HHe He obsi3aTenbHOe. TeM He MeHee peKOMeHAyercsl Ipo-
rpammbel doprpaHa nHcaTh HA ChelHalbHBIX OJaHKax.
10 CymEeCTBEHHO OGjeruaer YTeHHE NPOrpaMMEL H ee mep-
tdopupoBanue.

Baank ®oprpana nsobpaxken Ha puc. 3. s HHCTPYK-
IlMY, KaK NpaBHJIo, OTBONUTCS OHA CTPOKa GiaHKa. B cTpoke
NPOHYMEPOBaHO 72 MO3HLMH, H3 HHUX 66 — ¢ 7-i mo 72-1o
BKJIIOUHTEJIbHO — OTBEJIEHHI JUISl 3alIMCH HHCTPYKLMH. B on-
HOH TNO3HLHUH CTPOKH MOXKeT OHITh YKa3aH TOJbKO OIHH
cumBoa. MsobGpaxkenue MHCTPYKILMH

X=A4+B—-C

Ha GnaHKe mpuBelieHo Ha puc. 4. IlpoGenbl Mexny CHMBO-
samu B GopTpaHe 3HAYEHUS HE HMEIOT, U TA Ke HHCTPYKUHSA
MoxeT OhITh 3amucaHa Ha OJaHKe no-pasHoMy (pHc. 5).
IIpoGesibl BKJIOYAIOTCS B YHCJAO CHMBOJIOB HHCTPYKIMH.
JlnHa HHCTPYKIMH, H300paKeHHO!H Ha puc. 4, paBHa 7 cCUM-
BOJIaM, a TPHU MHCTPYKLHH PHC. 5 HMEIOT COOTBETCTBEHHO
gy 13, 9 u 15 cumBosIOB.

IlpoGensl He nOmycKaloTcst MexAy uudpaMH OIHOTO
YHCJa M MeXJYy CUMBOJIAMH OJHOTO HaHMEHOBaHUS.

Ha G6nanke doprpaHa MOXKHO 3aNMCHIBATH HHCTPYKLHH,
JUIHHA KOTOPBLIX mpeBocXogut 66 CUMBOJOB — JJIMHY OT-
BOZMMOM IJI1 HHCTPYKIMH CTPOKH OnaHka. B stom ciyuae
paspelieH NEPEHOC HepasMecTHBILeHCS B IEPBOH CTPOKe
YaCTH BBHIPaXKEHHs Ha cJjeiyiomylo crpoky. IlpaBuna me-
peHoca HECKOJIbKO OTJIMYAlOTCS OT NMPHHATBIX B Marema-
THKe: TOCJEeIHHI CHMBOJI NEPBOH CTPOKH (fae €CJIH OH
SIBJIfI€TCS 3HAKOM OIEpaIlNH) He MOBTOPSieTCs B Cleayloled
crpoke. Boamoxxen, Hanpnmep, TaKoi nepeHoc aarebGpau-
yecKo#t (popMyJIbL:

. y = (ax® 4+ bx 4+ c) — 2b%* 4
+ cx® + ax + b.

CootBercTByomas eif apudmMerHuecKast HHCTPYKIUHUS MO-

X)er ObITh nepeHeceHa TaKHMM 00pa3oM: .

Y = (A #X#%24-B+X+4-C)—2.4B##2+Ca2

x 4 C#X##2-+A+X-+B . 2.9
Ho ecan npu neperoce njauHHOH ajreGpauuecko#t ¢op-
MyJibl peKOMEHJyeMBEIMH MEeCTaMH pasphiBa CTPOK SIBJSIOTCS

3HaKH OIepauuil CHOXEHHS HJH BbMHTaHHS, TO B DopT-
pase mepeHoc MoOxer OHITh CHeJaH B JIIOGOM MecTe CTPOKH.
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Hanpumep, uHcrpykuus (2.9) Moraa Obl OHITh nepeHeceHa
ellle U TakuM obpasoM:

Y = AxX#+2 £ B#X 4 C — 2.#B#22
# C#x2 4 CxX#++2 + AxX 4+ B

Ilpusnakom TOrO, 4YTO BTOpas CTPOKa SIBJsSeTCs MpO-
JIOJIXKEHHEM TIePBOH, CJIYXKHT J106011, KpoMe HyJIsl H Ipo-
6esia, CHMBOJI B IIeCTO# MO3UILMHK BTOpPO# cTpokH. Ha puc. 6
[0Ka3aH MNePeHoC IJMHHOH apu(dMEeTHUeCKOH HHCTPYKIHH
na 6nanke doprpana. 3}1er CHMBOJIOM TIPONOJI2KEHUSA BhHI-
6paHa 3Be3jl0uKa.

WHcTpykuus Moxer OHITh CTONb JJIHHHOH, 4TO NOTpE-
Oyer nepeHoca B TPeThbIO, YeTBepPTYIO U T. A. CTPOKH. B Q)OPT-
paHe paspemieHbl MHCTPYKLHH, KOTOPEIE MOTyT OBITH pas-
MelleHbl He Gojlee yeM B 19 ctpokax. Kaxkpas u3 cTpOK-
NPOJOJIKEHUHA 00513aTesIbHO JOJMXKHA UMETh HEeHYJIEBOH CHM-
BOJI B LIECTON NO3HUIMH, KOTOPYIO HHOIJA Has3bIBAIOT rno3u-
yueti npodoascerusa. OrpaHuueHye IJIHHE HHCTpyKuuH 19 X
X 66 = 1254 cumBosaMH MO3BOJISIET 3amucaTh IpPaKTHue-
CKH JiIoOble MHCTPYKUMH, TeM OoJiee, YTO OfHA JJIMHHAS
MHCTPYKLHUSl BCeria MOMKeT ObiTh 3amHcaHa Kak JIBe GoJiee
koporkue. Hanpumep, uHCTpyKuus puc. 6 moxer ObiTh
repenucana BBeJCHHEM HOBHIX NPOMEXKYTOYHHIX IepeMeH-
HEIX (puc. 7).

JInuHHAs CTPOKA MOYTH BCErja NMPOUTpHIBAeT B HarIsAM-
HOCTH, MO3TOMY OBIBaeT Iesiecoo0pasHBIM Jejarh IepeHoC
B CJIEYIOLLYO CTPOKY, He 3amoJiHUB Bce 66 CHMBOJIOB CTPOKH.

Ty »xe HHCTPYKuuIO puc. 6 MOXHO mepenucarb, W He
BBOJsl HOBHIX IepeMeHHBIX (puc. 8). 31echk OTHENBHOMH CTPO-
KOH BBIMHCAHBI CjlaraeMble C YeTBEPTHIMH CTENEHSIMH nepe-
MEHHBIX, OTHEJBHO — CJjaraeMble C BbIEICHHBIMH MHOXH-
TeJISIMU TPeThe il CTeNeH U U, HaKOHell, TPU OTAeJbHEIE CTPOKH,
B KaXJIOH M3 KOTOPBIX IIO OXHOMy cJjaraemomy. Ilosmuuu

NPCAOJKEHHsA 3JecCh 3aloJHeHBl OyKBoil A.

bBuaank ®oprpaHa npenHasHaueH IVIaBHEIM 0Gpa3oM ;um
yno6erea nepcpopupoaauuﬂ NPOTPaMMB. Onna crpoka Gian-
Ka COOTBETCTBYeT OAHOM 80-KOJIOHHOI nepdoKapTe (PHCYHOK
nepcdokapte onucad B § 1 ru, IV), npu atom Kaxnas nosu-
1us O6jaHKa COOTBETCTBYeT ONHOH KOJOHKe nephOKapTHL.

INocnennue BoceMb NMO3KLME CTPOKH GJIaHKa (WJH, 4TO
TO Xe caMoe, IOCJeHHE BOCEMb KOJIOHOK mep(OKapThl)
NpefHasHayeHbl JJIS HauMeHOBaHHS mnporpaMMel. Hawnme-
HOBaHHE NPOrpaMMbl, BO-TIEPBLIX, OAMHAKOBO MJisi BceX
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CTPOK 6JIaHKa OHOi MPOrpaMMbl H, BO-BTOPHIX, He sABJISITCS
4acThl0 HHCTPYKUHMH. I103TOMY mOC/eNHHE BOCEMb MO3HLHMH
ofiye I BCeX CTPOK BHIHECEHHI B IMIanKy O/aHKa BHILIE
nporpammuoro nojsi (puc. 3). 3HaueHHe NEPBBIX NATH IIO-
3nUHE Onanka obwsicHsercs B § 1 riaBer I11.

Ha Gnanke BblleleHa NYHKTHPOM IepBasi KOJIOHKA.
Byksa C, crosiias B Hayajie CTPOKH, B IIEPBOii ee KOJIOHKE,
yKasbiBaer, 4TO BCsl CTPOKA 3aHsita Kommenmapuem. Kom-
MeHTapHil He BOCHPHHHMaeTcsi TPaHCJAATOPOM, a MO3TOMY
MOXKET COfiepKarb JioObile cHMBOJBI DopTpaHa, JOGOH
TEKCT, TMOSICHAIOMHKI mnporpaMMmy M mnpelHa3HAYeHHBIH A
BOCIIPHAITHSI 3THX MOSICHEHHH YeJOBEKOM: TEKCT KOMMeEH-
Tapusi nepdopupyercs Ha KapTtax, 3aHHMaeT ONpefieJIeHHOe
MECTO B TaMSATH, BHIBOAMTCS Ha Neyarb BMECTE C TEKCTOM
nNporpaMMel, HO HHKAaK He BJIMsieT Ha mporpammy. 3STOT
TEKCT MOXKHO pa3MecTHTb B JIO60M MecTe nporpammel. Kom-
MeHTapua#i MOXeT OOBACHUTh HasHaueHHe .IPOrpaMMbl HJIH
JI060r0 ee yuyacTKa, JAEeTalbHO ONHCHIBaTh IepeMeHHLIE,
pacckaseiBath O (opMe MpeAnoJjaraeMhX pe3yJibTaToB.
Onnako, HeCMOTpPsSt Ha IOJHYIO CBOGOAY, C KOTOPOH mpo-
rPAMMHCT BBIP4XKAEeT KOMMEHTApUSIMH CBOH MEICJHM HpPU Ha-
MUCAHHU NPOTPaMMbl, peKOMEHIyeTCsl TeM He MeHee NHCaTh
KOMMEHTAapHH IO CyllecTBY 3ajaud. JljuHAa OXHOTO KOM-
MEHTapHsl He JOJIKHA NMPEBOCXONHTH JJIHMHBEI 72-CHMBOJIBHOM
CTPOKH.

IIpuMepbl KOMMEHTapHeB NMOKa3aHel Ha puc. 9. PucyHnok
u3obpaxaer (parMeHT nporpaMMbl, BBHMUCIAMIMEH KOPHH
KBaJlpaTHOro ypaBHeHHsl. KoMMeHTapuu 3TOH mporpammel
nepeBONATCA HA PYCCKHH SI3BIK TaK:

‘C BBIUMCJIEHME KOPHEN KBAJIPATHOI'O
YPABHEHH

C KO20dMIIMEHTAMHU A, B, C
BBIYMCJIEHHME JUCKPHMMHMHAHTA
BbIYKMCJIEHUE KOPHEWN

CJIYUANN OJHOIrO JBOMHOIO [IENCTBU-
TEJIbHOI'O KOPHSI

CJIYUAM [IBYX PA3J/IMUHBIX JENCTBU-
TEJIbHbIX KOPHEWN

C/IYYAN [BYX KOMIUIEKCHbBIX KOPHEH

[MocnenHuii KOMMEHTAapUH «#%#%+», OYEBHIHO, HE Tpe-
OyeT nepeBOfia Ha PycCKuH A3bIK. BrpoueM, Ha Mecrte sTOTrO
KOMMeHTapusi, KOTOPLI IPOCTO OTMeuaeT KOHeL NpOorpaMMEl,
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MOXKHO GbLIO GbI yKa3aTh JIOGOH APYroi TEKCT MJIH BOOGLIE
HHYEero He yKashiBarTh.

STOT NpuUMep NOKAa3hIBAeT, HACKOJNBKO MOJIE3HBIMH MO-
IYyT ObITh KOMMEHTAapHH ... JJIf MPOrPaMMHCTOB, BJAJEIO-
IUX AHIVIMACKHM SA3BLIKOM. )

BHOBb paspaGarbiBaeMble TPaHCAATOPH ¢ dopTpana aJs
COBETCKHX BLIYHCJIHTEJIbHBIX MaLIKH MOTYT NPEy¢MaTPHBaTh

=
G| = MHCTPYKUMA DOPTPAHA
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Puc. 9.

KOMMEHTapHH Ha DYCCKOM f3bIKe, €CJH MeyaTraloiee yCr-
POHCTBO HMeeT DyCCKHH andaBuT (KpoMe JIaTHHCKOrO).

Konrponbhbe ynpaxuenus K riase Il

2.1K. Brruncauth 3HaueHHe X Kak pe3ysbTaT HCMOJHEHUsI KaXAof
U3 NPHBENEHHbIX HHXK€ MHCTPYKIHMH, MPH YCJOBHH, UTO
A=40 B=10 C=20 D=5.0
1) X= A/D+ C:B 2) X=A+C—3.0
3) X = C#%2 — B#s2 4 X=A+B—-Cs2
5 X=X+D-—C



nojarasi, YTO A0 BHIMOJHEeHHs HHCTPYRIMH 5) X HMesn 3HaueHwe,
onpeesieHHOe B HHCTPYKIHHU 4)

6) X = AsBsC 7) X = AsD/B+C
8) X=—B 9) X = 2.#A — 3.4Cx22
10) X = C+B/C

2.2K. Hanucare HHCTPYKLIHH AJIS1 BHIYHCJEHHS JefCTBHTENBHHIX
kopHelt X1 u X2 kBagparHoro ypasHenus AX?+ BX + C, ucnoap-
3ys IS BBIYMCJIEHHsI KBafpaTHOTO KODHSI NpHeM BO3BeNeHUs B CTe-
neub 0.5.
2.3K. OGbsACHHTL OIUGKY B NEpPEeUHCIEHHBIX HiKe apHpMeTHYeCKUX
HHCTPYRLHAX )
1) NUMBER = VALUE — QUANTITY
2) X = Y#+2 — 2,0+Y
3 A= X«(T + %P)
4) X = (Ax+2) 4+ B#+2)sA 4+ B
5) 2.718=E
6) T+ 1. = (X«Y)/(X#+2 4 Y#12)

2.4K. dopmyna noTeHIHaNbHOH SHEPrHH B KOHCEPBAaTUBHOH cHc-
TeMe (U3 MEeXaHHKH) HUMeeT BHR

) )
U =5 (kugi+2k2q19:+ kosg3),

rae
ky = ki + &,
kez = k‘2+ ky
k12 = — k.

_ Hanucatb nporpammy BbluMcieHus Beauuudn U, 'He cMmemwuBas
cdopM npencTaBjeHHS NepeMEHHHX B apH(MEeTHYECKOM BHIPAXKEHHH.

2.5K. Kaxnayio u3 Tpex HHXKecneAYIOUHX apH(MeTHYECKHX HH-
CTPYKUHH, COCTOSIIMX K3 HECKOJBKHX apH(PMETHUECKHX OMepaTopos,
samucaTb B BHAE INOCJAEHOBAaTeJbHOCTH HHCTPYKIMH, COCTOSIIUHX H3
OfHOro OmepaTtopa Mo oGpasmy .

’ . ’ [=J+2
’ Y = A+Bsx(J + 2) — X = Bs#sl
Y = AxX

1) Y= A«X#+2-4- B«X 4+ C
2) Y= (A4 B)=#(K«(J — 1))
3) Y= A/B/C+ D/A



TJTABA III
HMHCTPYKLUHUHU YTNIPABJIEHU S

B npenmpinymme#t riiaBe Mbl NO3HAKOMHJIMCh C HHCTPYK-
LMAMH, M3 KOTOPHIX MOTyT COCTaBJATBCA IPOCTEHIIHE
NPOrpaMMBl HJIH, TOYHEE, SJEMEHTapHbie YacTH MPOrpamM
doptpana.

PeanbHple mnporpamMmel NpeACTaBAsIOT €000 OGEMHO
Heuro Gosiee CJIOXKHOE, YeM INPOCTast MOCJIEN0BATENbHOCTD
HHCTpYKuMii. Kpome siieMeHTapHBIX MOC/eNOBaTeNbHOCTEH
HHCTPYKUHMH, B peasbHBIX NpOrpaMMax JQNycCKalorcst pas-
BETBJICHHS, KOTOPLIE NMO3BOJISIOT MALINHE NPHHAThL pellieHHe
O JlanbHEHIEeM NyTH BHIYUCIEHHH B 3aBHCHMOCTH OT 3Haue-
HUSl paHee BLIYMCJIEHHOH BeJIMYMHEL.

Jlnsa sroit nenu ®oprpaH umeer Habop MHCTPYKUHUH me-
pefau ympaBieHUs, KOTOPhlE NO3BOJISIOT KOHCTPYHPOBATh
pasBeTBJIEHHbIE MPOrPaMMBI.

B 310l rnaBe jeranbHO OOCYKAAIOTCS BaXKHEHIIME U3
(hOpTPAHOBCKUX MHCTPYKLUHMil epeniay ynpaBjeHusi, a TaKxKe
HHCTPYKIHH OCTAHOBA U OKOHYAHMUS.

§ 1. YcaosHass u GesycaoBHasi mepefavyd ynpasJeHHs!

OOGHIuHbI NOPSANOK BHIMOJIHEHHS MALUHHOH MOCJ/ENOBa-
TEJBHOCTH HHCTPYKLHH — 3TO NOPSANOK, B KOTOPOM OHH
3anucaHbl. ECTeCTBEHHO Ha3BaTh TaKOH MOPSNOK nocaedo-
eamesvHo/m. VI3 IByX NOAPSAJ 3amHCAHHBIX HHCTPYKUHUH

1 X =AsB — 2.4C
2Y=Y+X

I

I

nepBoit OyJeT BEIMOJNIHEHa MOJHOCTbIO HHCTPYKUHUS Homep 1,
a 3areM HHCTPYKUHS HOMep 2.

B 310t ryiaBe BBOAATCA MHCTPYKLHMHM INlepefay ympasie-
HH$l, KOTOPhIE MO3BOJIAIOT NMPOrpaMMHCTy MEHATh IOC/eNO-
BaTeJbHBIA MOPSJOK BHINOJHEHHsl MHCTPyKumil. HHCTpyK-
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uUsl nepedauu ynpasseHus TIO OMPENENEHHIO SIBISETCS HH-
CTPYKLMEH, -3aCTaBJAIOLICH MAMKHY BHIIOJAHATL HE TY
HHCTPYKIHIO, KOTOpasi HEMOCPeJCTBEHHO CJeNlyeT 3a TOMBKO
YTO BBINOJIHEHHOH, a HEKOTOpYIO JNPYIylo, OnpenensieMylo
WHCTPYKLMeH mNepenaud ynpaBieHHS.

IlpaBuna HanucaHusi apupMETHHECKUX HHCTPYKUHMH, KaK
ObIO BUAHO B NpeXbAylIel riaBe, JOMYyCKAalOT GONbLIYIO
CBOOOAY BHIPaXK€HHii: B U3BECTHOH CTENEHH MPOH3BOJbHEIMH
MOryT OBITb M JJIMHA HHCTPYKUHEl, W Habop onepauHi, H
THIBE nepeMeHHbIX. IIpaBuia HanmucaHUS HHCTPYKUHMH Ile-
peflad ynpasjieHus B OOJBLIMHCTBE CBOeM 60jiee CTPOTH:
CylleCTBEHHOe 3HaueHHEe MOTYT ‘HMETb PacmoJOXKeHHe, THI
M KOJIHYeCTBO CHMBOJIOB, NYHKTYalUs U JPyrue KOMIOHEHTHI
HHCTPYKUHUH.

YTroOLl C MOMOLIBIO HHCTPYKLHMH Nepefayu ynpaBJieHHs
3aCTaBUTh MAIINHY BHIIOJHATh HHCTPYKIHIO, HE Clefylo-
[IyI0 HEMOCPEJCTBEHHO 3a TOJIbKO YTO BEINOJIHEHHOH, Heob-
XOIUMO OTMeYaTh HHCTPYKLMH HEKOTOPHIMH YKasaTessMH.
B ®oprpane TakuMH yKasareJfiMH SIBASIIOTCH HOMEPQ
UHCcmpyryu.

B ®oprpaHoBckoi mporpamMme KaxKHOH HHCTPYKIHH
MOXKHO NpHCBOUTH HOMep. TIporpammucT MOKeT BHIOMpATh
3TH HOMepa INpPOU3BOJIbHO. PasMmelnalorcs OHH cjieBa OT
HHCTpyKuuit. B npumepe

256 X = AxB — 2.xC
2Y=Y+X

NepBOl BHIMOJHEHHOH MHCTPyKuMefi OyneT HHCTPYKUHUA
HOMep 25, cielioM 3a Heil HCIIOJIHAETCS HHCTPYKUHst HoMep 2.

I'IpaBpma HyMepaLUHH HHCTPYKUHH NPOCTHL:

— HHCTPYKIHU 'MOXKHO IPUCBOUTB TOJBKO OIHH HOMED;

— INOpANOK, B KOTOPOM HOMepa IpPUCBAUBAIOTCS HH-
CTPYKLHAM, COBEPLIEHHO NPOU3BOJIEH, CYLIECTBEHHHIM H
OYeBHJHLIM TpeGOBaHHEM SIBJSETCS JIHLIb TO, YTO HUKaKHe
JBe MHCTPYKLMH B OXHOH mporpaMme He MOTYT HMeThb OIHMH
H TOT e HOMep.

Eme ogun npumep:

1 X =3.14159 *
5 C=1.18
1020 A = 2. + Cs2.
3Y =(A—X)#2+ A+ X)s2 J

3.1)
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MamyHa BBIMOJHHT 3TH HHCTPYKUHH B TOM NOpSJKe,
B KOTOPOM OHH 3allHCaHBI:

1, 5, 1020, 3.

XoTsl NPUHLIKUNHANBHO KaXKAOH HHCTPYKUHMH MPOrPaMMBbl
MOXKeT- OBITh NIPUCBOEH HOMEP, 3TO HE SIBJIsETCS 06si3aTelib-
HBIM TNPaBUJIOM: HOMep MoxeT GHTh H omymeH. Ha npak-.
THKe HOMepaMH CHAaGXXaloTCSl TOJIBKO T€ WHCTPYKIMH, Ha
KOTOpble CCHIIAIOTCH MHCTPYKUHH Tepefay yrpaBJeHHs.
Homepa MHCTpYKIHH — 3TO ILiesibie MOJOKHTENbHBIE YHCIIA,
BHIGHPaeMble POrPaMMHCTOM IPOH3BOJNBLHO. BoJbIMHCTBO

G Homep|E

HHCTRYHUHH | =5
114_115?7”@|1|||1||@1|||||u|ﬂ11||”
T

{1 {50 T A O A T T N O T Y T
1ty [ TG T T N O I O O A O I I IO O A

Lyl X=301044,58

Vovsl et v va i i

EEEEREREER
I1UZ|U AI=IZI-I+ICI*IZL~JIJIIIIIIII/]IIIIIIJ
L 13 Y|=I(IA|—[X!)I*I*IZI"'I(IAI*'IXI)|*l*|2|IIIllllllLl
RN NEREREEREER AR EENR AR RN RN
;||’| TN O I OO TR O YO O T N 0 T IO N O O I I I I
=
Puc. 10.

TpaHciaATOpoB ¢ doprpaHa BBOXAT YCJOBHOCTb, OTPaHH-
YHBAIOLLYI0 MPOH3BOJ B BHIOOPE HOMEPOB MATHIO JECATHY-
HeIMH uHgpamu. B 3atoM ciydae HOMepOM HHCTPyKIUH MO-
JKeT OBbITh JII060e 1esioe uncyo ot 1 jo 99999.

Ha ¢opTpanoBckoM GaHKe LISl MATH AECATHYHBIX mUdp
HOMepa HMHCTPYKUHH HCIOJb3YIOTCA NATh NEPBHIX NMO3UIHH
CTpOKH GnaHKa. Puc. 10 msao6paxaer rpynny HHCTpYKuui
(3.1), sanucanHyio Ha GJjaHKe.

Howmepa uHcTpykuUuil urpaior poin ykasateneit, Ha Ko-
TOPEIE MOTYT CCHUIATBCS HHCTPYKUMH mepefay yrnpaBJeHHS.
MucTpykuus nepefaud ynpaBleHHsl YKas3hlBaeT MallHHe,
KaKas MHCTPYKUHS JOJKHA CJIEJOBaTh 3a TOJLKO YTO BEI-
NOJIHEHHO; yKa3aHHe 3TO OCYLIECTBJISETCS C IOMOLIBIO
HOMEpOB, NPHCBOEHHBIX HHCTPYKLHAM.

Ecnu 3 HeCKOJBKHX BO3MOXKHBIX NpPONOJKEHHH mocie-
J0BaTe/IbHOCTH HHCTPYKUHMH cJjepyeT BhIOpaTh ONHO, HH-
CTPYKUUSA Tepelayl yNpaBJeHUS JieaeT 3TOT BHIGOp B 3a-
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BHCHMOCTH OT 3JleMeHTapHHIX ycaoBuil. Takum anemenrap-
HBEIM YCJIOBHEM MOXKET OBbITh IIPOBepKa: ABJIAETCA JIM NPOBe-
psieMoe UYHCJIO MOJIOKHTENbHBIM, OTPUIATENBHBIM HJIH HY-
Jem. B atom naparpade pacckaszaHO, Kak 3jeMeHTapHEIE
yCJOBHSL MOTYT GBITH HCHOJIb30BaHEI JJIsi H3MEHEHHs IIO-
psiKa HCIOJHEHUS HHCTPYKUHH.

Onna u3 HauGoJiee HCNOJNB3yeMBIX HHCTPYKUMH nepepnad
ynpaBnenus — uHeTpyKuusi IF. Ora uHCTpyKuMsa o06s3a-
TeJIbHO BKJIIOYaeT KJroueBoe cioBo IF, 3a KoTOpHIM cienyer
CHayaja napa CKOOOK, cofiep:Kaias apu(merHyeckoe BEHI-
paxeline, a 3aTeM TPH HOMepa MHCTPYKUHH, pasfieNiieMBIX
sanateiMH. C TOYKM 3peHHs 3TOro (hopMasbHOrO OIpeje-
JIEHHS] HHCTPYKLHS

IF (A+B — X) 5, 10, 15

SIBJISIETCS JIOMYCTHMOH.

Ilo unerpykuuu IF BhMHCHHTENbHAs MaliMHA JOJIKHA
BHIIOJIHATh TAaKylO0 NOCJENOBATEJbHOCTh ONepalHii:

1. Tlpexxne Bcero BBYHCHHTD 3HaueHHe apudMeruye-
CKOTO BBIpAXKeHHS, COJepIKaIerocss B CKOGKaX HHCTPYK-
unu IF. )

2. a) Ecniu BHUHC/IEHHOE 3HAUEHHE OTPHUATEIBHO, TO
cJeylonell BHIIONTHATb HHCTPYKIHIO, HOMED KOTOpOil yKa-
3aH NEepPBLIM CPeH TPeX HOMEepOB, HA3BaHHHIX B WHCTPYK-
nuu IF;

. 6) ecqiu BBHIYMCJIEHHOE 3HAYEHHE PaBHO HYJIIO, BHINOJI-
HUTb MHCTPYKILHIO, HOMED KOTOPOfl yKasaH BTOPHIM;

B) €C/IH BBLIYHCJIEHHOE 3HaY€HHE TNOJIOKHUTENbHO, BEHI-
MOJIHUTh HHCTPYKIMIO, HOMED KOTOpOil yKa3aH TPETBHM.
Tak, ecnu npH UCNONHEHHH HWHCTPYKIMH

IF (AxB — X) 5, 10, 156

okaxkercsi, uto A%B — X <<0., To caenyromeit Gyner ucnos-
HeHa HHCTPYKUHS Homep 5;

nmpu A+ B—X = 0. crenymooineii HCnoaHsercs HH-
cTpykuus Homep 10;

B cjyvae A*B X>0. BoilogHAETC HHCTPYKLHS
Homep 15.

3anoMHHTb, KaKHM 3HAuYeHHsM apu(MEeTHYeCKOro BEHI-
paxkeHHsl COOTBETCTBYIOT TPU HOMEpa HHCTPYKUHMI, MOXKHO
C MOMOILIBI0 MHEMOHMYECKOrO MpaBHJa: 3TH TPH HOMmepa
pacnonoxens B uHCTpyKuuu IF B TOM ke mopsuke, B Ka-
KOM COOTBETCTBYIOLIHE 06J1aCTH — 06J1aCTh OTPHIATENbHBIX
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ypces, HyJb H OOJAacTb IOJOXKHTEJNBHBEIX YHCeJ — pac-
HOJIOKEHBl Ha YHCJIOBOH OCH.

Hucrpykuus IF peajiudyer B mporpamme Tak HasbiBae-
MBIt ycAo6Hbui nepexod.

Crnenyer euie pa3 HaOMHUTB, YTO (popMa uHCTpyKUMH IF,
SIBJIAIOLIASICS ee CHHTAKCHYECKHM OIpeJeieHueM, NOJKHA
cTporo coGmiofathesi. Hampumep, samsaTele MeXay HOMe-
pPaMH HHCTPYKUHH O0SI3aTeJbHBL OHH YETKO ONpenessior,
Tle KOH4aeTCsl ONHH HOMep MHCTPYKUMH H TJle HauHHaercs
caenywouuii. Ho sanstas He nomycTHMa HH mepel NepBHIM
HoMmepoM, HH mocje nociensero. Copepkaineecst B CKOOKax
apudMeTHUeCcKoe BBIpAXKEHHE MOXKET HMeTh Jo0ylo aomy-
CTUMYIO KOHCTPYKLHIO H JJIHHY, B YaCTHOCTH OHO MOXKET
B_CBOIO OvYepelb COAepxaTb CKOOKH. C Apyrofi CTOPOHEHI,
B CKOOKax uHCTpyKuuu IF Moxer cTosTh mepemeHHast Kak
TPUBHAJbHBIA YaCTHBIH CT/yYyail apH(METHYECKOro Bhbipa-
JKeHus. - .

Xora B uHcTpykuuu IF 06s3aTrenbHO yKashiBalOT TPH
HOMepa HHCTPYKIHMH, TeM He MeHee B cCJyuae HEOOXOMIH-
moctH IF cmocoGHa ocylieCTBHTH YCJIOBHHI mNepexof H
IO IByM HanpaBJIeHUSIM: IS 3TOr0 Hajlo, YTOGH Ba HOMepa
U3 TpeX OBUIH ONWHAKOBHIMH.

Hanpuwmep, uncrpyxuus

~ IF (A — B) 20, 20, 10

0053bIBaeT BHINOJIHATDL CJEAYIOMmeH HHCTPYKIUIO HOMep 20

(unu, npumeHsis uvame ynorpebiseMoe NPOrpaMMHCTaMH

BHIPaXKeHHe, nepedaem ynpasierue WHCTPYKuuu 20) B ciy-

yae A << B u uncrpykumio Homep 10 mpu A > B.
AHaNOrMYHO MHCTPYKUHUSA

IF (A — B) 20, 10, 20

nepefiaeT ynpasJeHHe HHCTPYKuuH 20 mpu A 3% B u un-
crpykuuu 10 B caydae paBencrsa A u B.

 Hucrpykuus IF, kak Beskas apyras uacrpykuns dopr-
paHa, MOXeT HMeTb HOMep, CTOSIIIMI, KaK BCerja, cjeBa
OT Hee U CBS3BLIBAIOMIMN €e C IPYTHMH HHCTPYKLMSMH MpO-
rpammel. IlpaBpa, Ha Homep wuHcTpykuuu IF, oueBuuHO,
HaKJaJbiBaeTcsl emle OXHO JONOJHUTENbHOE YCJIOBHE —
9TOT HOMEp He MOXKeT COBNAfaTh HH C OJHHUM M3 TPEX HOMe-
POB HMHCTDYKLHMH, COCTaBIAIOMHKX 3Ty HHCTpyKumio IF,
B camom Jene, MHCTPYKIHS

17 IF (A#+2 — Bax2) 15, 16, 17
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npusesa Gul npu A? > B? K GeCKOHEUHOMY NMOBTOPEHHIO —
«3alMKJIHBaHUIO» — HHCTPYKUMH HoMep 17.

Onno u3 HamboJiee YacTHIX YNOTPEGNEHHH HHCTPYKIHH
IF — BHIICHHTB: BHUMC/seMasi BeJMYHHA MeHbIe, paBHa
uaM Gojiblie HEKOTOPOH APYyro#f 3ajaHHOH BeaHuHHBL Jlns
3TOr0 cozepKalieecss B CKOOKax apH(MeTHyecKoe BEIpaxe-
HHE 3aMUCHIBAIOT B BUJE PA3HOCTH BHIYHCJISEMOH W 3aiaH-
HOH BEJIHYMH, KOTOpAs NpHHHMajaa Obl COOTBETCTBEHHO OT-
pHLaTeNbHOE, HyJIeBOe W MOJOXKUTeNbHOe 3HAueHHs.

Huerpykuus

IF(A—60) 1,72, 3

cpaBHHBaeT ¢ KOHcTanTol 60. Benmumny A. Pasymeercs,
HHCTPYKUMH, CPaBHUBAIONME JBE MepeMEHHHE, KaK, Ha-

npHMep,
IFX—Y)1,2 3

CTOJIb e JONYCTHMEL U B DaBHOH Mepe yHOTpPeGUTENbHEL.

Urak, pesioMe mepBOro 3HaKOMCTBa ¢ HHCTpykumueit IF:
3Ta HHCTPYKIMSA 3acTaBjseT MallMHY BBIYHCJIHTL apupme-
THYeCKOe BLIpaXKEeHHe, KaK 3TO clejana Obl COOTBETCTBYIO-
masg apudmernyecKass HMHCTDYKLHS, a 3aTreM BuIOparTh,
KaKOW M3 YacTedl HpOrpammel CJefyeT Tepefarb ympasie-
HHe B 3aBUCHMOCTH OT 3HaueHHs BBLIYUCJIEHHOTO BHIpa-
JKEHHS.

YnpaxHeHrue 3.1. Paccmorpum Tpu nepementne X, Y u Z,
KOTOpHI€ CUHTAIOTCA NMPeABAPUTENbHO BLIYHMCJIEHHBIMHU. Hanwucares nocne-
JioBaTesbHOCTh MHCTpYKuuil IF, mo koTopoii ynpaBnenue GymeT mepe-
AAHO MHCTPYKIHH HOMEp 60, €CJIM BCe TPH BEJHYHHBEI PABHbI KOHCTaHTe

10.0. Ecau xorst 661 ogHO u3 Tpex uuced X, Y HWiH Z OTJIMYaeTcs OT
10.0, nepenarp ympaBieHHe MHCTPYKUHH Homep 70. -

BaxHO 3ameTHTb, YTO BeJMYHHA apH(METHYECKOrO BhI-
paxenus, BelYUC/AeHHasa uHcTpykKuuei IF, He coxpansercs,
OHa He NPHCBAHBAETCS HUKAKO# U3 INepeMeHHBIX.

Hanpuwmep, ecin ecTb HeOGXONHMOCTh COXPaHHTh ISl
JaJpHEHIINX BHIYUCJAEHHH BeluunHy Xs#2—Y#%2, KOTO-
pas cayxuja Obl AJisi ompeJesieHHsl YCJIOBHOTO INepexoa,
TO BMECTO OJHOH HHCTPYKIUH

IF (X#+2 — Y=+2) 10, 20, 30 (3.2
clelyer mucarb JBE:
A = X2 — Y2
IF (X#+2 — Y=+2) 10, 20, 30 } (3-3)
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WIH, KOpoue,

A = Xux2 — Y2
IF (A) 10, 20, 30 -

JBe uHcTpyKumu (3.3) oGecneymBalOT TOT Ke pe3yJib-
TaT, YTO OfHa HHCTPyKuus (3.2), HO BO BTOpPOM cly4ae
BequuyMHa A OyZer cOXpaHeHa il JNaJbHEHIIMX BBHIYH-
cleHHH. .

Takum o6pa3oM, mpexjae YeM 3amUCHIBaTh CJIOXKHOE
apudmeTHyecKoe BrIpaxkeHHe B cKOOKax mHcrpykuun IF,
CJIelyeT OLEHHTb, He NMOHANOOUTCS JH BeJHYHHA 3TOrO BHI-
paxeHuss B JanbHeidmeMm. Takas oineHkKa nomoraer usGe-
’KaTh HEHYXKHBIX NOTEPb BPEMEHH MAIMHHOIO CYera H pyy-
HOro nep¢opupOBAHHUS.

YnpaxHenue 3.2. JlonycmM uTO TPH BEJMUHMHEL X, Y, Z
HMeIOT pasjIMYHble 3HaueHHs.
Eciu X:

a) Gonbme Y u Goabume Z, nepeum K HMHCTPYKuuH |;
6) MeHbile Y M GoJblue Z TepefiTH K HHCTPYKIHHU 2
B) Gosbie Y W MeHbllle Z, MepefiTH K HHCTPYRIHU 3;
r) MeHblle Y M MeHblle Z, nepefiTH K HHCTPYKUMH 4.

Hanucars nocnenoBarensHocts uHeTpykunmit IF, peanusyromyio
BCe 3TH NpeJNucaHus (Tak Kak 3apaHee npexnosnoxeno, uro X, Y u Z
pasnuuHbl, BTOpOHl. HoMep B cmucKaX uHCTPyKuuil IF 3HaueHHs He
HMeeT). /

ITosHakOMUBIIKCE C ONpeJieJieHHEM H CBOMCTBAMH HH-
crpykuuu IF, paccMoTpuM Temepb MpHMepH ee HCIOIB30-
BaHHUA B cpop'rpanoacxux nporpammax.

Iycte pasi npaBusbHBIX ApoGedt |X| << 1. HeoGXomumo
BHUHCJNTL NPUOJMKEHHO HaTypasibHBIH JorapudM Bhpa-
xenusi 1.0 — X jiisl NONOKHTENbHHX X M BHIPAXKeHHS
1.0 4+ X ans- orpuuarenbHbix X H pe3ysbTaT NPHCBOHTH
nepemennoit ALN.

Jas 3aTo#f uenH MOXKHO BOCIIO/IB30BATHCH dopmy.oit
pasnoxenus ¢ynxuuu In (I—x) B crenenHo#i psax B HH-
tepBane (—I, -1):

In (1 —x) ~ — (e + 242 + 23 + 24/4). (3.4)

I[J'IH OTpHLlaTeJIbeIX X MOXHO HCNOJIB30BaTh TY Ke QJOP-
MyJy, 3aMeHMB X Ha —X.
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B Takoif mporpamMMe, mpexpe 4eM NPHUCTYNUTb K BhI-
uhcienuio no ¢gopmyae (3.4), ciaeayer NpoBepHTh 3HAK
BeJIMYMHBL X: |

IFX) 1, 2 2
1 X=—X
2 ALN =
* — (X + X#x2/2. + X#£3/3. + Xxxd/4.)

(3.5)

Tocne BbimOJIHEHHS MHCTPYKUMH 1 3HAK BeJHUMHB X
O6yleT u3MeHeH, M MalUMHA nepeifer K HHCTPYKUHH 2,
yTO6 BEIYHCJHTE HaTypaJbHEI Jorapupm (1.—X) mas mo-
JoxuresapHoro yucna X. Ecnm xe X 6bI0 mosoxuresb-
HBIM, TO MHCTPYKuHs IF oGecreyuBaer HenoCpeNCTBEHHBIH
nepexox K BeMuchaenuto gorapupma (1.—X) (uHCTPYK-
uus 2). )

Obme#t yepTofi Bcex NpPOrpaMM JJisi BHMUCIHTENBHBIX
MalMH (He TOJNBKO (hOPTPAHOBCKUX IIPOTPAaMM) SBJSETCH
BO3MOXKHOCTb HEOJHOKDATHOTO BLINOJHEHUS ONHOH HH-
CTPYKLHH- WIH TOCJEN0BAaTeNbHOCTH HHCTPYKUHH BHYTPHU
onHOH nporpaMMbl. Takoe MHOTOKDATHOE MCIIOJIHEHHE HH-
CTPYKUMH Ha3HBAOT yukaom. J{si ynpaBleHHs IUKIOM
MOXKer ObITb Hcnosb3oBaHa HHCTpyKuus IF. Bruncienne
¢akropnana yucia N

Nl=NN-—1)(N—2)...2-1

MOZKET CJAYXHTb OINHHM H3 npocrei’u.mdx NPpHUMEPOB LHKJA:

IFACT =1
K=N
1 IFACT = IFACT%K
K=K—1 - [ (3.6)
IF(K) 2, 2, 1 ’
2 mpojo/KeHHe POrpaMMbL

B arom npumepe pesyawrar .N! mpucBamBaercs mepe-
menHoit IFACT. [IBe nepBEie HECTPYKLUHH 3TOH IPOrpaMMbl
TNpeNUIeCTBYIOT LHK/IY H YCTAHABJIHBAIOT MCXOIHEIE COCTOS-
Hus nepemennnix IFACT u K.

Hucrpykuua IFACT = 1 noxroraBiuBaer mnepeMeH-
nyto IFACT pis nepBOro yMHOXeHHSI.
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Hucrpykuus K = N neoGxonuma, ecjii B XOJe BBIYHC-
Jenuss N! »xenarenpHO coxpaHurb BesnnuuHy N. HHeTpyk-
MU oo

1 IFACT = IFACT+K
K=K-—1
IF (K).2, 2, 1

cocTaB/AIOT coOCTBeHHO LuKJ. IlepBas mudpa ompemene-
HUsl HHIeKca B uHCTpykuuu IF -37ech 3HaueHUst He HMeer,
nockosbky K HHKOrza He CMOXKeT CTaThb OTpPHLATENbHBEIM.
Wnerpykuus IF o6s3pBaeT MamnHy NOBTOPHTDH 3TY TPYIIY
uHeTpykuuit N pas — jo tex nop, nmoka K me craner pas-
HBEIM HYJIIO: HHCTPYKIIHS

K=K-—1

yMeHbiaeT nepemenHylo K or HavambHOro cocrosiuus N
Ha eJMHHIy NPHU KaXXIOM NMOBTOPEHHH LHKJa. VIHCTpyKuus

IFACT = IFACT * K

nocJiefloBaTesibHO HakanauBaer B nepemennoil IFACT npo-
H3BeJieHHs, Jaloupe B pesysabraTe N-KpaTHOTO NOBTOpe-
uus nukiaa IFACT = NI )

SToT mpHMep NOKAa3bIBaeT, KaK NOHATHE IIHKJA IIOMO-
raer CyuIeCTBEHHO SKOHOMHTb MECTO B NaMSATH MaIlHHBEI H
BpeMs Ha NpOrpaMMHpPOBaHHE (3amHCh ,TPeX HHCTPYKUH
BMecTo N INOC/IEJIOBaTeIbHO 3aNMHCAHHBIX HHCTPYKUHH yM-
HOXKEHHUS), a TaKXKe JieJlaeT NMPOrpaMMbl YHHBEpPCaIbHEIMH
(BHILICONHCAHHEIA LHUKJ BbUHCHAseT (akTopHasd s JIo-
6oro N).

B npenwinymem npumepe uncrpykuus IF, cnens sa me-
pemenHo# K, oGecneunBana BHIXOA M3 LMKJA, KaK TOJNBKO
K=0.

Huerpykuusa IF Moxer B Takoil e CTeneHH ynpasJsTh
LUKJIOM, 3aKaHYHBas €ro, Kak TOJbKO INEePEMEHHHIH cuer-
YHK NOBTOPEHHH IHKJa NOCTUraeT 3apaHee 3aJaHHOrO (HK-
CHPOBaHHOrO 3HayeHHA. IIpumepoM TaKoro HCHIOJIL30Ba-
Husl IF Moxer caryKkuTh NPUBOMMAs HHKEe NPOTPaMMa CyM-
MHPOBaHHA apH(PMEeTHYeCKOH MpPOrpecCHH.

JIJisl BRIUMCJIEHHS CYMMBI apH(MeTHYeCKOH HpOrpeccHH
HeoGXONMMO 3HaTh NepBHIl WieH mnporpecCHH (mycTb OH
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HaspiBaercsi Al), pasHocth nporpeccuu (HasoBem ee D)
M YHCJO ee uieHOB (HasBanHoe N)

S=A1 . °
=1
1S=S+D
=141 r 3.7)
IFO—N)1, 2, 2 ‘
2 NPOAOJNKEHHE TPOrpPAMMBI J

IlepBEle JBe HHCTPYKUHMH H 3J€Ch SBJSIOTCS HOATOTO-
BUTEJbHBIMH K LHKJy: MepBasi H3 HHX TPHUCBaHBaeT CymMe
(nepemeHHass S) 3HaueHWe TNEPBOrO uJieHa IPOTPECCHH,
BTOpasg — CYETYHKY (nepeMeHHas ) HauanbHOe 3Hauenue 1.
CaM UHKJ COCTaBJSIIOT MNOCJHENYIOIHE TPH HHCTPYKIIUH,
HauMHamwmuecs ¢ HHCTpyKuuu Homep 1. Ilpu Kaxpom mpo-
XOXJIEHUH LHKJA cyMMa S yBelUYHBaeTCs Ha BeauunHy D,
a cyerunk I Ha enununy. Kak ToMpKO nepemeHHasi JOCTH-
raer 3HaueHHs KOHCTAHTH N, IHKJ 3aKaHYHBaeTcs mepe-
Jayell ynpaBJeHHUS HHCTPYKUHH 2.

Ecnu N = 10, To uukn nosroputcs 9 pas, 310 0Gbsic-
HfieTCs TeM, 4YTO K Havyaiay uukiaa I = 1, npu nepBom mpo-
XOXeHUuH ufkaa [ = 2, a npu JeBATOM, CJeI0BATENLHO,
I = 10. Ecan nmo kakuM-nu60 cooOGpaKeHHSIM 1eJiecool-
pasHO HMeTh BequunHy [ coBmapaomeil ¢ 4HCIOM IPOXO-
XKJIeHHs UHKIA, HEOOXONMMO IOArOTOBHTENBHOH HHCTPYK:
1yell NPUCBOMTHL BelMYMHe | 3HaueHHe HA E€IUHHIY MEHb-
mee: I = 0.

B paccMorpenHo#i mnporpamme y‘{aCTBleT BeJINYHHBL
Kak jeitcrBurenbube (S, D, A), tak u ueane (I, N). Ilo-
CKONBKY KOHCTaHTa, qucnpylomaﬁ YHCJIO TIOBTOPEHUM
IMKJa, Obla Ha3BaHA, TeM caMbIM ObLI OmpelesieH BHIOOP
Ha3BaHUA IJA NepeMeHHOi-cuerynka I.

Cnepyer 3aMeTuTb, YTO IpOrpaMMa HOCHT Y4YeGHEIH
xapakrep. Ha npakTuke BhuHC/IeHHe apu(METHUECKOl mpo-
rpeccHd MOXKeT OBITb BLINOJHEHO ONHOH apudMeTHYeCKOl
HHCTPYKLHeH

= (2.#A1 + D%(AN — 1.))/2.5AN

rze BeHYuHBL S, Al 1 D HMeIOT TOT ke CMBIC]I, YTO H B NPH-
Mepe (3.7), a ‘AN — WHCJIO UJIEHOB NPOrpeccHH, KoTopoe
31eCb JIOKHO OHITh NeHACTBHTE/BHBIM.
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YnpaxHenue 3.3. Hanucare nporpammy, Kotopas HpH-
CBaMBaeT KaMIOMY 3JeMeHTy MaccuBa (HasBaHHoro LIST) sHauenwe,
paBHOe NOPSAKOBOMY HOMepy 3JieMeHTa B MaccuBe. Tak, 3HaueHHeM
LIST(1) nomkHa Gbitb exuuuila, LIST(2) = 2, ..., LIST(N) = N.
Maccus conepxur 1200 3/1eMeHTOB. )

Brime ofcykpancsi mpuMep HCNOJIB30BAHHS HHCTPYK-
LMK JJs peaju3alMH DasBeTBIEHUA MHO AByM HampabJje-
HUAM.

Jlns aToro, Kak OBLIO IOKa3aHO, HEOGXONHUMO, YTOOHI
B CIIUCKE TPeX HOMEPOB HMHCTPYKUHH JBa OBLIM OAMHAKO-
BbIMH. BooOmie roBopsi, MOKHO INpeJCTaBUTh HHCTPYKIHIO
CO CIMCKOM M3 TPeX OJHHAKOBEIX HOMepOB. JIerKo BHIETD,
YTO MHCTPYKLHUS

IF (A — B) 10, 10, 10

nepenaer ynpasjeHue wHCTpykKuuu 10, Kakoit 6u1 HU Gbuia
BeJiMYHHA apudmernyeckoro Beipaxkennss A—B. Taxkoe wuc-
NoJb30BaHHe HWHCTPYKuuH IF nHe snmeHo cMeicja, Tak Kak
WHOIJ]a IIPH NPOrpaMMHPOBAHHHM BO3HHKAeT CHTYaLHs,
Tpebylomas o0si3aresnpHOH, Ge3yc/OBHOH Nepeiayu ympa-
BJICHHSl HHCTPYKIMH, PaCIOJIOXKEHHOH He HernocpPe/CTBEHHO
focJie TOJBKO YTO BhINOJHeHHOH. OxHako, AJil 3THX lenaei
IF o6bryHO He HCTOMb3yloT, HOO Takas nepejaya ynpasJe-
HHSl MOXeT ORITh BHIMOJIHEHA CHENMAJILHOMH, HO Gosiee Mpo-
croit uHcrpykuueit GO Td.

Unerpykuus GO TO cocrout K3 [ABYX aHIVIMHACKHX
CJIOB, 32 KOTODHIMH CJIelyeT €IHHCTBEHHBIH HOMep HHCT-
pykuun. ITo 3TOH UHCTPYKUMH BBIMHCJIHTENbHAs MallMHA
Oynmer ob6s3aHa B KadyecTBe cJjefyiomeil HHCTPYKLUHUH BEHI-
NOJIHATbL Ty, HOMEp KOTOpoH yKasaH B HHCTpykuuu GO
T@. Hanpumep, wuncrpykuus GO TO 25 npukaswiBaer
MallKHe NPHCTYNHTh K UCNOJHEHHIO HHCTPYKLHHU 25.

Wucerpykuus GO T@ ocymecTBisier Tak Ha3bIBaeMBId
Gesycaoerolli nepexod, KOTOPHIH HCNOJAB3yeTcA IJA  00s-
3aTeJbHBIX Tepelay YnpaBleHHs JPYTHM 4YacTM IIpo-
rpaMMBIL. Co-

Iycte nucTpykuus IF fomxHa B 3aBHCHMOCTH OT 3HaKa
apudmernyeckoro Bepaxkenuss A—B nepenare ynpasienue
OJTHOMY H3 TPe€X yYacTKOB IIPOTPaMMBI, a NOC/Ie HCIIOJHEHUS
Ka)KIOr0 M3 3THX YYacTKOB HEOOGXOIHWMO NPOAOJKHTbL BhHI-
YHCJIeHHS, HAUYHHAS ¢ HHCTPyKuuu Homep 5. Torzma, ucnosb-
ays uHCcTpyKumio GO T@, MOXKHO 3anucarb pelleHHe 3TOH
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3ajauu;
IFA—B)I1, 2,3

...
MHCTPYKLHS WIH IPyNNa HHCTPYKUHUI
GO T@ 5

2. ..
HHCTPYKLHS WJIH TPyNna HHCTPYKIUEH
GO TG 5

3...
MHCTPYKLHMS WJIH I'PyNna HHCTPYKUHMH
GO T@ 5

5 npoposmxKeHne NporpamMmmel

§ 2. Luxaer

B npenpinymem naparpade GbIIO PacCMOTPEHO HCHOJb-
30BaHue HHCTPYKuHil IF 0/ ynpaBiieHHs IMKJIOM C TOMOLIBIO
CUETYNKa — IIepPEeMeHHOH, yBeJUYUBAIOMIEHCA NPU KaxKIOM
NPOXOXJIEHHH LHKJaa. Jlas 3Toro morpeGoBajMCh TPH HH-
CTPYKIMH: OfHA NMOATOTOBUTENbHAS, yCTaHABJIHBAIOIWAs Ha-
yajbHOE 3HAYEHHe CYETYHKA M JBe MHCTPYKIMH LHKJIA —
HHCTPYKUHMS H3MEeHeHHs cyeTunka M uHcTpykuusa IF, ym-
paBAIAs LHKJIOM.

doprpan pacnosaraer MOIITHEIM CDEZICTBOM TPOTPaMMu-
POBaHMsl LHMKJOB, NPH KOTOPOM yKa3aHHbIE TPH HHCTPYK-
LMK MOTYT OBITH 3aMeHeHbl ORHOH. DT0 HHCTpyKuus D.
Ona umeer Takymo ¢opmy: cioso D@, 3a HuM Homep MH-
CTPYKIHH, BCJel 32 HOMEPOM HHCTPYKIHH — Omnpejese-

HHe HHJEKca:
Dg2J=1,25 (3.8
3nece 2 — 3T0. HOMEP HHCTPYKIHH, a
J = 1,25 — omnpenenenne uHueKca.

MHerpykuuss D@ 3actaBisieT MallMHY MHOTOKPAarHO
BBIMOJIHATL BCe HHCTPYKLMH, HauWHAs C HHCTPYKLMH, He-
TIOCPEACTBEHHO clenyouel 3a DU, 10 HHCTPYKIUH, HOMep
KOTOpO#H yKasaH B HHCTpyKuuu D@, BkatountensHo. Onperne-
JleHHe HHJleKca (Hanpumep, J = 1,25) rosoput, urO

HHIEKC (mepeMeHHasi, yKasaHHasi B ONpPENeJEHHH) IpH
NepBOM NPOXOXKJEHHWH LMKJA paBeH NEpPBOiH M3 ABYX lie-
JpIX BeauuuH (1) u

LHKJI JIOJKEH TIOBTOPATLCA N0 TeX NOp, NMOKa 3HaueHHe
HHIeKCa He CTaHET PaBHBHIM BTOpOil Beanuyuue (25).
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Onpedeseruesm uxdexca Ha3bIBaeTCsi BhIPaXKEHHe, COCTa-
BJIEHHOE BCErjla U3 HEHHJEKCHPOBAHHOM 11e/I0H MepeMeHHOH,
3a KOTOpO#i clleflyeT 3HaK NPUCBAaWBAaHHA U ABe (HJIH TpPH)
LeNALIX BEeJHYHHBI, pasfiefieHHbIX 3ansaToil. Heunaekcupo-
BaHHAs lLiejas NepeMeHHas, CTOslLIas CJ1eBa OT 3HaKa INpH-
CBaHBaHUS B ONpelle/IeHUH WHIEKCA, HA3LIBACTCs UHOEKCOM
yukaaa.

Opdorpacdusa uHcrpykuuu D@ crpora. Crpoka (3.8) —
3TO TNpPHUMEP CHHTAKCHYECKH IPaBHJIBbHO IIOCTPOEHHOH HH-
crpykuun D@, HO MHCTpyKuMs

Dgd2A=1,25

yKe HeONyCTHMa, XOTs ot (3.8) ee omiuyaer 3amena Gyk-
Bol J HA OyKBY A — HHJEKC LHMKJIa He MOXeT ObITh Jei-
CTBUTE/IbHBIM. TOYHO TaK Ke HEKOPDEKTHa HHCTPYKLHS

DB 2, J=1,25

— nocTaBJ/ieHa JIMIUHAS, HEJONyCTHMas 3anaras Mexay
HOMEPOM HMHCTPYKIMH U ONpeNeJeHHEM HHJEKCa.

B TakoM omnpefie/leHHH NOAPa3yMeBaeTCs, YTO KaxJoe
NPOXOXKIEHHEe LHKJA YBeJMYMBAeT HHIEKC Ha eIHMHHLY.

Wnerpykuua D@, takum o6pasoM, ynpapiisieT LHKJOM,
TPaHHIE KOTOPOTO OMpejie/leHbl-HOMEPOM HHCTPYKUHH (OT
HHCTpyKuun D@ 10 MHCTpYKUHMM ¢ yKasaHHEM B D@ Ho-
MEPOM BKJIIOUUTEJIbHO), a KOJHMYECTBO IPOXOKAEHUH —
omnpefiesieHHeM HHJEKca. .

Hanpumep, uncrpykuusa D@ B (3.9) onpemensier muki
KaK rpynny HHCTpyKuu# ¢ HoMepamu 17, 13 u 2. Omna
TNpearnoJaraer NPOXOXKJeHHe LHKJIa (MOBTOPEHHE HHCTPYK-
uuir 17, 13, 2) 25 pa3 (uucsiI0 NMPOXOKIEHHH paBHO pas-
HOCTH MeXJly BTOPOH 1 NepPBOH KOHCTAHTAMHU B ONpEJeeHUH
MHJIEKCa, YBEJHYEHHOH HAa €IMHHULY):

Dg2J =125
17K{J) = Js2
C13LJ)  =Js3 L69)

.2 MJ) =L@ —K()
Luka, onpenensieMblii HHCTPyKUHei
D@20 1 =5, 95
nomxkeH noBroputbest 95 — 5 4- 1 = 91 pas.
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BrinosiHuB npu l'IepBOM NPOXOXKNEHHH 1 HKJA, oOIpe-
Ile.HeHHOI‘O HHCTpYKLlPlePI

D@ 20 I = 5,95

BCE HHCTPYKLHMH N0 MHCTPYKuMH 20 BKJIIOYUTENBHO H yBe-
anunB Ha 1 unpekc I (I = 6), mamuna Bo3Bpamaercs AJs
BBINOJIHEHHS BTOPOrO NPOXOXKJEHHS LHMKAAa K MHCTPYKUHH,
HEeIOCPEJICTBeHHO cieyiome#l 3a mucTpykumedt D@. Bro-
poe TNpOXOXKJeHHE 3aKaHYUBAeTCs TaKXKe BEINOJHEHHEM
uHCeTpyKuuu 20, B aToT MOMEHT | = 7, 3aTeM BHOBb BHINOJI-
HSACTCS MHCTPYKUMS, HENOCDENCTBEHHO CIIeNylomas 3a MH-
crpykuueit D@, u>t.A. B Konue 91-ro npoxoxpuenus
nukiaa I = 95, atum obecreunBaercsi BHIXOJ M3 IHKJa —
nepexof K cefylomeil HHCTPYKIMHK nocae MHCTpyKuuu 20.
BesinuuHel, cTOsIHE CIpaBa OT.3HAaKa PaBEeHCTBA B OIl-

pefle/leHHH HHAeKca HHCTPyKuuH D@, (0fHa M3 HHX HIH
06e) MOryT OLITE HE TOJBLKO LEJBLIMH KOHCTAHTaMH, HO H
LeAbIMH nepeMeHHbIMH. CrAeloBare/bHO, Clelylouliye HH-
CTPYKLHHU:

D@ 51 =2,30

Dg 151 ND = K, 50

Dg 21J = LIM, K@N

ABJAIOTCA (HOPMANBLHO JTOMYCTHMBIMH.

Hcnonb3oBaHue NEepeMeHHBIX B ONpelesieHUH WHIEKCa
uHeTpykuun D@ menaer BO3MOXKHBEIM (POPMHPOBaHHE YHCHA
MOBTOPEHHH ILMKJA: KaK HayajlbHOe, TAaK M KOHEYHOe 3Ha-
YeHHs1 HHAeKca MOryT ObIThb BBMYHCJEHH O Hayala IHKJa
U DPUCBOEHHI LIeJBIM KOHCTAHTAaM B ONpelesieHHH HHIEKCa.

HMrak, Be/MuMHBI, yKasaHHBIE B ONpeleJieHHH HHJEKCa,
mMefyT 6uirh 1HGO KOHCTaHTaMH, JH60 NepeMEHHBIMH, HO
Ha UX MeCTe HEJONMyCTUMbl HHKaKue apudMeTHyecKue BhI-
paxenus. KoHeyHO, BeJMYHHA MOXKeT ObITh pacCMOTpEHA
KaK TPHMBHAJBHBIA YaCTHBIA Cly4yad apu(MeTHYeCKOTO BhI-
paxkeHus. 3jech peub HJAET O HEAONMYCTHMOCTH HETPHBHAJIb-
HHIX BhIpaxeHuit. Tak, MHCTPYKIUS

DF 2 IND =1, K + 3

HEROnycTHMA. /

M3 nByx BeqMYMH B ONpefle/leHUH HHIEKCa mepBast
(Huocnaa epanuya unOexca) NOMKHA GhHITH MEHbLIE BTOPOH
(6epxreil 2panuyst urOexca), Tak Kak NpH MOBTOPEHHH LHKJIA
HHJIEKC Bceraa Bo3pacraer. Ecim mo Kakoi-nu6o npHynHe
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5T0 npaBu.no He COOMIONEHO, MHCTPYKILMH, COCTaBJIAIOIIME
IHKJ, BBIMOJHSIOTCS TOJBKO OIXMH pas, mocie Yero ympa-
BJICHHE NepeflaeTcst CIAYIOIHUM T10C/Te LHK/IA HHCTPYKUHAM
NPOTrpaMMEI.

doprpan pomyckaer ymnotpeGieHue TpeTwell 1eNoii Be-
JIMYHHBEI B ONpeJe/ieHHH HHAeKca. Ee ucmosns3yior B TOM
clydae, KOrja NpH ‘KaXIOM NPOXOXKIEHHH LHUKJIA Heo0Xo-
IMMO yBeJHYHBATh HHJIEKC He Ha e[MHHIly, a Ha HEKOTOPYIO
APYTyI0 MOCTOSIHHYIO BeJIMUMHY, HA3BIBAEMYIO WQ20M.

Ecnu, Hanpumep, Heo6xoguMo B uHCTPyKuuu D@ yka-
3aTh, uTO0 HHAeKC IND mnpoGeraer Bce HeueTHHIe 3HAUEHHS
or 1 no 99, aro Moxer GHITHL 3aMHCAHO

D@ 10 IND =1, 99, 2 (3.10)
IocnienoBarensHrie 3HaveHns1 uHaekca IND npu nosrope-
HUAIX nukaa G6ynyr 1, 3, 5, ..., 99 — Tperbsi BeqMuHHA

B omnpefeneHnu uHpekca IND (3.10) oGecneunBaer mnpu-
OaBjeHHe 2 K TNepeMEeHHO#l INpH KaXJIOM INPOXOXKIEHUH
LHUKJIA.

Ecnu B uHcerpykuuu (3.10) BepXHsis rpaHHLA HHAEKCa
O6yzer paBHa 100, TO BO3HHKaeT CHTyauusi, NPH KOTOPOH
HHJEKC, npoberasi IOC/IENOBAaTENLHOCTE HEUETHHIX YHCel,
HUKOTJla He JOCTHrHeT BepxHeil rpaHuirnl. B Takoi curya-
UMK TIOCNEHUM 3HAYEHHeM HHJIeKca, KOTOpOe OH NpHHH-
MaeT NPH MCIOJHEHHHM LHMKJa, Oyler GauKaluee K Bepx-
Hell rpaHuLe, HO He NPEBOCXOAsimee ee 3HaueHuwe. B uH-

CTPYKIIMH
Dg51=1, 100, 2 (3.11)

NOC/IEIHUM 3HAaueHHeM HHAeKkca B nukae Gyner 99. Tlocae
TNIOCJIEIHErO BBIMOJHEHHS TPYNNEI HHCTPYKUMH LUKJAA (NpH

= 99) ynpaBienue Oyler nepeNaHo cJefyloLied mocje
IIMKJA MHCTPYKUHH.

UKCJIO MOBTOPEHHIl LHKJA MOXHO ONPEJeJHTh H B TOM
ciydae, KOrZa B ONpele/eHUH HHIEKCa yKasaHel TPH Be-
JIUYMHB];, TOJNBKO Ha 3TOT pa3 ¢opmynaa OyAeT BHINIALETh
HeCKOJIbKO cyoxHee. Ecan £ — uucsio nosropeHnii nukaia,
l, — HUXHAS rpaHUNAd HHIEKca, [, — BepXHAS IpaHHIA
HHJEKca, p — mar, TO

k=[ 2"1]-|r1 (3.12)

B dopmyse (3.12) kBagpaTHas CKOGKa O3HAYaeT LENyIO
yacte unena ([X] — uesas gacts X). B coorBercrBuu ¢
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dopmynoit (3.12) nrsa nukaos (3.10) u (3.11) nonyyaem onHO
H TO e YHCJIO NOeBTOPeHUH uuKaa. JleficTBUTENbHO,
g (3.10)

k_[99“1]+1—50
u nas (3.11) .
k_[‘°°‘1]+1—-50

Bce Tpu BeNMYHHBL 8 ONpeNeJeHHH HHAEKCa MOTyT OBbITh
KaK KOHCTAHTAMH, TaK U NEPEMEHHELIMH, NPH STOM TpeThs
BeJIMUMHA— LT — MOXeT 'Obith omymeHa. OrcytcrBue
mara B MHCTPyKuuu D@ aBrOMaTHueCKH ornpejeJser war
paBHBEIM €[IMHHIIE.

B npenpinymem naparpadge Obui NOCTPOEHH! NpUMepH!
LMKJIOB, ympaBaseMbix HHCTpyKuued IF. B oranume ot
HUX, LUHKJ, ynpaBjseMulii HHCTpykuued DO, HaswiBaercs
yuxaom D@.

PaccmoTrpenne npuMepoB HCTIOMb30BAHHS HHCTPYKIHUH
DO naymey c npocrofi mporpammbl cymmupoBarust 100
asteMenToB MaccuBa- A (I) (I = 1, 100). Ecan nepemeHHasi,
KOTOpo#f OyJer NpPHUCBOEHO 3HaYeHHe CyMMHl, Ha3BaHa
SUM, To nporpamMma moxker OhITh 3amyCaHa Tak: '

SUM = 0.0 /
Dg11I=1, 100 (3.13)
1 SUM = SUM + A (I)

IlepBasi MHCTPYKUHS 3TOH NPOrpamMMel — IOATOTOBH-
TeJbHAsA K LHKJIYy, oHa mpucBauBaer (.0. Benuunne SUM,
Kotopass OyleT HaKalIUBaTh CyMMY 3JIEMEHTOB MacCHBa.
CaM LMKJ COCTOMT M3 €IUHCTBEHHOH HHCTPYKLHH C HOMe-
pom 1, koropas BemosHsiercs 100 pas. Ilpu kaxnom ee
HCTIOJIHEHHH MHJEKC | yBenuuuBaercsi Ha eQMHHUILY, obecre-
yuBasg npubapienne K BequynHe SUM HOBLIX *3/IeMEHTOB
cnucka A: A (1), A (2), ..., A (100). Korma uukx 3akas-
yuBaercs, -BenynHa SUM paBHsieTCsl CyMMe BCEX 3JIeMeH-
TOB MACCHBA.

Hucrpykuuio D@, onpenmensitomyio H Haqnﬂaxom,ylo
€ro, Ha3QBeM HQ4AAOM YUKAQ, 3 WHCTPYKUHIO, HOMEpP KO-
Topoﬁ ‘ykazaH B D@,— ero xonyom. Hurke MHOrokparHo
OyLyT HCIONB30BATHLCS BLIPAXKEHHS GHYMpPU YUKAQ, 6HE
yuksra. OHH  ONpeNeNsIOTCS BMeCTE C  OIpefiesieHHeM
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NOHATHS GHYMpeHHss unempyryus yuxsa DY. BuyTtpeh-
HHUMH HHCTPYKUMAMH UMKJIA D@ ABAAIOTCA BCe HHCTPYKIUHUH,
NOC/IeI0BATeIbHO HCIOJNHAEMBIE MEXAy HayaJoM UM KOHIIOM
uukiaa. Ilpu aToM KoHel HUKJA BKJIIOYAeTcsl B YUCJIO BHYT-
PEHHHMX MHCTPYKUHil, a Hauano — Her. Tak, B uukie (3.9)
HHCTPYKLHH ¢ HomepaMu 17, 13 u 2 BHyTpeHHMe, a HHCTPYK-
LUA C HOMEpOM 2 — ele U KOHel| IAKJIA.

Bce uHCTpyKuuM, KpoMe BHYTPEHHHX HHCTPYKUHH He-
KOTOPOro LHKJA M ero Hayaja, HasblBalOT GHeHUMU TIO
OTHOLIEHHUIO K 3TOMY LHKJY. i

Ecyu cpaBuuth uuka D@ (3.13) u uuka (3.7) npénminy-
1lero naparpada, MOXHO 3aMeTHTb, YTO BeJH4yuHa | B 060HX
cayvyasx urpaer poJsb cueryuka. Ho B nukie (3.13) y sroit
BeJHYUHBI €CTh U BTOpAsi pPOJb — pOJib MHAEKCa MAaccHBa
A (I). BooGuie mumekc uukiaa D@ moxer yyacTBOBaTh B HH-
CTPYKUHMSX IMKJIA KaK CJaraemoe,. MHOXHTeNb, MOKasa-
TeJb, HHIEKC MaccuBa 4 T. A. IIpu ero wucnosnb3oBaHHH
BHYTPH LHKJA, Hag0 NOMHHTb, YTO OH fBJIETCH LEJOH
NIEPEMEHHOH, XOT IpeBpalieHHe ero B AEHCTBUTEJBHYIO
NepeMeHHyI0 ¢ nomoutbio uHCTpyKuuit Tuna XI = I Bnosine
JONYCTHMO.

HcnonbsoBanne uHAEKCa B IpeoOpa3OBaHHUAX BHYTPH
IIMKJIA OTKPLIBA€T LIHPOKHE BO3MOXHOCTH NPH NPOrpam-
mupoBanuu. Bor ogHa u3 HuX. Brime orMeyanoch, yTO MH-
JIEKC [HMKJa MOXKEer JIMIIb MOHOTOHHO YBeJIUYMBATHCS NPH
MOBTOPEHHAX LHMKJIA, ONHAKO HECJOXHBIH NpHMep:

DI5I=1 N
J=N+1—1I

NOKasniBaeT, KaK OJjarofgapsi BBEIEHHIO HCKYCCTBEHHOM
nepeMeHHOH MOXKHO peann30BaTh LMKJ C MOHOTOHHO yMEHb-
IIAIOMMMCH T1apaMeTpOM: JOCTATOYHO BO BCEX BHYTPEHHHX
MHCTPYKUMSX LHKJIA, CAEAYIOIHX 33 HHCTPYKIHEH

J=N+4+1-1
HUCNOJIb30BaTh B KayecTBe NEPEMEHHOro napamMerpa HE HH-

Iekc uuknaa I, a onpepensiemylo um Beauuuny J. IleficTBu-
TeJIbHO, Koraa | mpoGeraer mnocsenoBaTesbHOCTh 3HAYEHHH

1, 2,38, ... N—2, N—I, N,
J craHOBHTCS PaBHBIM COOTBETCTBEHHO
N, N—1, N—2, ... 3, 2, L.

s
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EnuHCTBEHHOE OrpaHHuYeHHEe, KOTOPOE HAKJaIblBaeTCs
Ha HCNOJIb30BaHHE HHJEKca uuKaa DP: HHIEKC He JOMKEeH
NOABJATLCS B JIEBOH YacTH apH(METHYECKOro BHIPAXKEHHS.
HupiMH  COBaMH, JONYCKaeTC JHMIIb aBTOMATHYECKOE,
npenyCMOTPEHHOe HHCTpyKuueir DO usmeHenue uHAeKca
Ha OIMH lUar NPH KaXXAOM IOBTOPEHHH IHKJA; HHKaKHe
HHCTPYKILMH, HCKYCCTBEHHO H3MEHSAIOIMe 3HAYeHHe MH-
JeKca BHYTPH HHKJa, HE pa3pemalorcs.

Eme oauH mpoCTOH LHUKJ OCYIIECTBJISET OYUCTKY Mac-
cuBa» — NPHCBOEHHE HYJIEBOI'O 3HAY€HHs BCEM 3JIEMEHTaM
maccuBa B (J):

D9 5 J =1, 1000
‘5 B()=0.
31ech TOArOTOBHTENBHBIX HHCTPYKUHMH HeET, B LHKJE
HCIIOJHSACTCA OIHA MHCTPYKIHSA
5B{J)=0.
KoTopasi TpH KaXXIOM NPOXOXAEHHU- IMKJA H3MeHseTcs
3a. cdeT H3MeHeHHS HMHAeKca J:

B (1) = 0. |
- B@=0 .

Ilukn sakaHuuBaercs, korga HHcrpykuus B (J) = 0. 6y-
JIET BBHINOJIHEHA MOCJENHH pa3:

" B (1000) = 0. - a

Buytpu unkia D@ moxer OwiThb HCHOJL30BaHa JioGas
HHCTpYKuuA. s mocsieqHell e HCIOJHAEMOH HHCTPYK-
LMK LHKAA (ee HOMep yKasaH B HMHCTpyKuuu D) cymect-
ByeT OrpaHHYEHHE: LHUKJ He MOXeT KOHYaTbCs HHCTPYK-
uusamMH nepenauu ynpasienus IF u GO Td. Ecan xe He-
06X0IUMOCTh 06SI3bIBa€T 3aKOHYMTh LMK HHCTPYKIMEH
nepefayu ynpaBJieHHs, B 3TOM CJjyuyae IOCJE TaKOi .HH-
CTpYKuMH 3anuchBaerca eme oxxHa — CONTINUE (ITPO-
JOJDKATD). 3ra HeucnonHseMmass HHCTPYKILHMSA CJIYXKHT
TOJILKO JJIi OTMETKH KOHLA LMKJIa U 0053aTeJbHO HMEET
HOMEp, KOTOpHIi ykasmiBaercs B uHCTpyKuumn DU. Bes
DO wuncrpykuusa CONTINUE Hukorma He ymorpel-
Jsiercs. ’
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Ilycte 3agmaua cocTouT B TOM, 4ToGHl B Maccuse X(I)
HafTH NepBHIH 3JieMeHT, paBHHIA jJecsitH. HeoGxonumo, BO-
NepBRIX, B CJlyyae HepaBeHCTBA

X(I) = 10.

obecrieyuTh INepexof K IpOBepKe CJIEAYIOEro 3JIEMEHTa

X (I 4 1) u, BO-BTOpHIX, €C/IH BCE 3JIEMEHTH MacCHBAa OKa-

3aJIUCh HEe PaBHBIMU JeCSiTH, OOecleuHTh BHIXOJ M3 IIHKJa.
Bor pemeHne nocraBiieHHOI 3ajauu:

DO 51 =1, 200
IF (X(I) — 10.) 5, 10, 5 (3.14)
5 CONTINUE

Wncrpyxuus CGNTINUE B uukJe (3.14) neob6xonuma.
CaMa 110 ce6e OHa He OKa3hIBaeT JeHCTBHSA HA 3JIeMEHTH Mac-
CMBa W He WCIOJB3yeT HX, HO KaxJoe ee HCIOJHEHHE»
¢duKcUpyeT NMPOXOXKJEHHEe- IIUKJA, T. €. o0ecneuuBaeT MNpH-
6aBjieHHe IIara K HHIEKCy, BO3BPAT K CJENyIOWeH mnocse
D@ uHCTPYKUMM B ciyyae, eciM HHJEKC He IOCTUl BepX-
Hell TrpaHMIB, M BRHIXOA H3 LUKJIA NPH JOCTHXKEHHH ee.

Huerpykuus D@ Moxer OwITH HCNOJNb30BaHa B MPO-
rpamme OMpeJeieHHs] MAKCHMAJbHOH WM MHHHEMAJbHOH
Beanunnbl B MaccuBe. Ilyers X(I) — maccuB 50 monoxu-
TeJIbHLIX 3/1eMeHTOB. -[locTaBuM 3ajjauy: HafiTH B 3TOM Mac-
CHBe HauOOJIblliee YHCJIO U MPHCBOHTH 3TO 3HAyYeHUE Inepe-
MmenHoit AMX. Tlepen UMKJIOM MNOArOTOBHTENbHAs OMEpa-

uus -
AMX = 0.0

naer nepemenHoi AMX 3aBelloMO MeHbluee 3HAYEHHE, UEM
MHHHMYM Hu3 3JeMeHTOB MaccuBa X(I).

AMX = 0.0
Dg11=1,50
IF (AMX — X(1)) 2, 2, 1 ' (3.15)
- 2 AMX = X(I)
1 CONTINUE . i
B sTOM npHMepe BHIHO, uTO Ge3 uHCTpyKuun €ONTI-

NUE wuncrpykuus IF He Morsa Obl 0OecredyuTh NOBTOpE-
HHe LHKJIA B cjayuae

AMX > X(I)
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nepefaBasi ynpaBjieHHe HHCTPYKIMH, CJefylouell 3a HH-
CTpyKuHeH 2, T.e. HHCTPYKUMH BHe LHKJAa. B mpumepe
xke (3.15) pnaxe B cayuae AMX > X(I) npoucxonur BO3-
Bpar B Hayaso uMKJIa (MHCTpyKuusa IF), uTo6H MpOBepHTH
caenytomuit anementT X(I + 1), KOTOpBIH MOXKeT OKa3aTbCs
Goabme AMX. .

B srom npumepe unnekc 1 ynomsiyr pBaxawl. Hame-
HEeHHe HHJEeKCa ‘TIPH JOCTHXKEHHH MNOCJenHell WHCTPYKUHH
unukiaa (snecb — uHetpyKuun CONTINUE) npoucxonpur
HEe3aBHCHMO OT YHCJa ero ynorpebieHuii, B KaXIOH U3
HHCTPYKUMH_ IMKJA NPH CJELYIOeM NPOXOXAEHUH Oyler
¢urypHpoBaTh H3MEHEHHAas BeJHYMHA. -

Baxno eme pas mnopuepkHyth, 4to CONTINUE wmc-
NoJIb3yercst B TeX CJyvyasX, KOrJa HCIOJHEHHe IUKJIA 3a-
KaHYMBAETCS MJIM. MOXKET 3aKOHYMTHCS] MHCTPYKUHMSAMH Ie-
penaun ynpasienus. B mpumepe (3.15) nocnepneli namu-
CaHHOH MHCTPYKUHeH LHUKJIA ABJSAETCS HHCTPYKIHS

T 2 AMX = X()

onHAaKo BosMoxkHa cutyauus (npu AMX > X(I)), xoraa
nocaeqHeH MCINOJNHAEMON B IHKJIEe HHCTPYKuueH OGyner
yCJIOBHAasi Tiepefaya YMNpaBJIeHHS

IF (AMX — X(I)) 2, 2, 1

570 M BbI3HIBAeT HEOGXOIUMOCTh OKOHYAHHS LHMKJA (3.15)
uHcTpykuueit CONTINUE.

Ynpaxunenune 3.4. Hanucarp nporpammy c muxjaom D@
onpefie/ieHUss MHUHHMAaJbHOTO 1Q aGCONIOTHOH BeJMYHHEe 3HAueHHs B
maccuse X (I) us Teicsaum aneMeHToB. HalileHHOe 3HaueHHe IPHCBOHMTH
pesquuuHe AMN. IlepBoe umcio B MaccHBe MOXKHO CUHMTaTh MOJIOXKH-
TeJIbHBIM. DJIeMEeHTH MacCHBA JONKHHE GhITh COXpaHeHHI.

-

BepreMcsa cHoBa kK wmukay (3.14). OH uHTepeceH TeM,
yTo MHCTPYKuusA IF, pacnonoxeHHas BHYTpPH LHMKJA, MOXKET
npu X(I) = 10. nepemate ymnpaBieHHe HHCTPYKuMH 10
BHe LHKJa. Muaekc | nmpu 3TOM MOMKeT H He JOCTUTHYTh
200 — cBoeft BepXHeil IpaHHULEL

3HayeHHe MHIEKCa MPH TAKOM BHIXOJE M3 LHKJa COXpa-
HSIETCSI M MOXKeT OBITb HCIOJIB30BAHO - MOCJEAYIONUMH HH-
CTPYKUMAMH nporpammel. B HameM mnpumepe wuupgekc I
nocjie BHIXOfa M3 IMKJa Ha uHCTpykuuio 10 Gyler uMerb
KOHKDETHOE COJlepKare/IbHOe 3HayeHHe — 3TO HOMep Iep-
Boro B maccuse X(I) asemeHra, paBHOIO HECATH.

69



Brixon M3 LHKJIa TOC/Te MCIOJNHEHHs NocjaenHeft ero
MHCTPYKLUMH TIPH 3HAaUeHHH MHJeKca, paBHOM BepXxHeil
rpaHuue (WIM OTCTOfIIEM OT BEPXHEH Tpauuubl MeHblle
YeM Ha ILIar), Ha3LIBAeTCH HOPMAAbLHOIM.

Brixox 43 nuKJa NPH 3HAaYEeHHH HHAEKCa, He JIOCTHI-
meM BepXHe#l Trpanunbl, OyleM Has3bIBaThb CHEYUAAbHbIM.

Takum 06pa3oM, BBIXOZ U3 HHKJA (3.14) mocne HHCTPYK-
nuu OyfeT HOpPMaJbHBIM, a BBIXOX Ha HHCTpyKumio 10 —
crenyaibHbM. B nukie (3.15) BoaMOMxeH TOJBKO *HOpMAJb-
HBIH BBHIXO]I.

Ynpaxuenue 3.5. Mcnonb3oBaTe LOHKA A TOro, 4YTOGH
nepenucaThb 3jemenTs MaccuBa X(I), I = 1, 100 B maccus Y(J), J = 1,
100 Tak, 4TOOH MOPSANQK 3JjeMeRTOB B MacchBe Y (J) GblT mMpOTHBOMNO-
JIOKEH MCXOMHOMY, T. €.

X () = Y(100), X@ = Y(©9), ..., X(100= Y(1).

Iuka DY, BooOme roeopsi, He SIBJISIETCS HE3aBHCHMBIM
yuactkoM mnporpammbl. OnHaKo, CBSI3b MHCTPYKUMH LHKJIa
D@ c uHCTPYKUMAMH BHE IMKJa HE NPOH3BOJbHA, OHA Or-
paHMYeHa paMKaMM YEeTKHX MNpaBHJI.

1. 3anpemena Jaiwo0as nepenaya ynpasJeHHs, YCJIOB-
Hasg uau OesyciaoBHasg (IF wmu GO T0), usBHe umkia
MHCTPYKUHSM, DAaclojIOXeHHHIM BHYTpU Hero. IaBue
MOXKHO TiepeiaBaTh ympaBJeHHe JHIIb Ha HAyaJlo LHKJa,
T. €. Ha camMy MHCTPyKuuio D@, HO HHM B KoeM ciyyae ‘HH
Ha OIHY H3 BHYTPEHHHX HHCTPYKuuiH. BHyTpeHHuM uH-
CTPYKIMAM 1MKJIa D@ Moxer ObIThb NepelaHo -ynpaBJieHHe
aumb uHcTpykuuamu IF u GO T, pacnosnoxeHHbIMH
BHYTPH TOIO XK€ NHKJA.

HenonycruMo#i B COOTBETCTBHH C 3THM TIDaBUJIOM §iB-
JisieTcsl, HalpuUMep, IPyNna HHCTPYKIMH

DG 11=2 100
1 X(I) =Y
IF (XI)—1.0)1, 2, 1
IIOCKOJIbKY TPeTbsl M3 3THX MHCTPYKIMH, BHEIUHSS IO OT-
HOWeHHI0 K uukay D@, npenycMarpuBaeT BO3MOXKHOCTh
nepefiayy ynpaBJeHUs HHCTPYKIUH, PaCNoJIOXKEHHOH BHYTPH
LHKIIA.
2. Iuxan DO Moxer conep:Katb BHYTPH ONMH HJIH He-
CKOJIbKO apyrux uuKaoB D@. Ilpn 5TOM He jaomycKaercs
«IIepeKPHITHH» IHKJOB: BKJIOYaeMulil LUK — BHYTPEH-
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HUE — JIOJKEH HaXOfWThCS BHYTPH BKJIOYAIOMErO BHEL-
Hero. Bor mpuMep nOmycTHMOro BKJIIOYEHHS ABYX LHKJIOB:

D@ 2.1 =1, 10
Dg1J=1, 100 . .
Tid, J) = T2(1, J) (3.16)
1 CONTINUE
+2 CONTINUE
Dra nporpamMMa NepENHCHIBAET - BEJMUMHEl M3 TaGJIHLbI
T2 (I, J) B Tabmuuy T1 (I, J). O6e Taénnnbl HMEIOT Of[HHa-

KOByIO pasMeprocth 10 X 100. _
Onuaxko, mporpamma

DF2I=1,10

DI 1J =1, 100

T1 (I, J) = T2 (1, J) (3.17)
2 CONTINUE
1 CONTINUE

yXe HeJONmyCTHMa, TaK KaK 3J1eCb LHKJI
D@ 1J =1, 100

HauHHAIOIWMHACA BHYTPH IMKJIAa 2, KOHYaercs MOcJe Hero.

Ilporpamma (3.16) Gyner npoiie, ecau Q6a HHKJIa GyoyT
HMeTb OGlIIee OKOHYaHHe (YTO He NPOTHBOPEYHT NPaBUJY BXO-
JKJIEHUS IHKJIOB):

DE1I=1,10

DG 1J =1, 100

TI(1, J) = T2(I, J) (3.18)
1 CONTINUE

Bonee Toro, Tak Kak nocseHss HCNOJHAEMass HHCTPYKLHS
oboux uukaoB (3.18) He ABAseTcs nepefayell ynpasiieHHS
H TeM CaMbIM HeT HeoGxonaumocTH B HHCTpyKumu CONTI-
NUE, 1o nporpamma (3.16) Moxer GhiTh 3amucaHa:

Dg1'l=1,10- _
DI 1J =1 100 (3.19)
1 TL(, J) =T2(,J)
Y4t



Kak BuUJHO M3 pacCMOTPEHHHIX NPHUMEPOB, HHCTPYK-
uusg CONTINUE |, MoxXer 3aKanuuMBaTh LHMKJ H B TOM
cIyyae, KOrja TMOCJENHAS €ro MCIOJNHsAeMas HHCTPYK-

/

i

g :
I

R
<—|

-

HHCTPYKLHH
KA

Puc. 11.

uus  oraxuaercsi or IF um
GO Ta.

KomGuHanuio 1ByX LMKJOB,
YIOBJIETBOPSIIONIUX  NPaBHIY
BXOXKJEHHS I[HKJOB, OyleM Ha-
3BIBaTh GAOJCEHHLIMU YUKAAMU.
TloHaTHe BJIOXKEHHBIX IHKJOB
JIeTKO o0o0maercss Ha cjayvyai
Tpex u Oosee wuKAOB D@.
MaxkcuManbHO fonmycTumoe Yuc-
JIO BJIOXKEHHBIX UMKJIOB 3aBHCHUT
OT BO3MOKHOCTEH, 3a/I03KEHHEIX
B KOHKPETHBIX TpPaHCJAATOpax.
Tpaucaaropet IBM-360, Ha-

npuMep, JONycKaloT He Gosee 25 BJOXKEHHBIX IMKJIOB.
Tpancasarop coBercko#f mamuuel BOCM-6 ne mMeer orpa-

HHYEHHH Ha YHCJIO JONMYCTHMBIX BJIOXKEHHBIX LHKJIOB.
Ha puc. 11 cxemarnyeckn H3oGpaxeHbl HEKOTOPhE BO3-

MOXHbIe (CIJIOIIHBIE JIMHHUH)
Hble JIMHHM) Tepefayd yim-
paBienus. Crpenku noka-
3bIBAIOT HanpaBJIeHHs YCJIOB-
HBIX  UAH  6e3yCJOBHEIX
1IepexoJoB.

Puc. 12 — 310 cXxema
JONYCTUMBEIX M HeNONMYCTH-
MBIX Tlepefiay ynpaBJeHHs
B Cjly4yae JBYX IHKJIOB —
BHYTPEHHEr0 W BHELIHEero.

Ecin & — 310 uucno no-
BTOPEHHMH BHeIIHEro IHKJa,
a | — BuytpeHHero (& u !
onpefiejieHl 1Mo (opmyJe
(3.12) nna coorBeTcTBYyIO-
IMX LHUKJOB), TO OOIee
4HCJAO /M TOBTOPEHHH HH-

M HeJONyCTHMble (IyHKTHp-

~Dg

by

HRA

2
A
|

BHYTPEHHMA WHKA

BHEWHKHK Ul

L':

Puc. 12.

CTPYKUMi BHYTPEHHErO LHMKJA B NpOrpamme U3 JABYX BJIO-
KEHHBIX LHKJIOB Oyler paBHO

m =
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JleicTBUTEIBHO, Kax/0e NPOXOXKICHHE BHEIIHETO HHKJIA
COOTBETCTBYET HCIIOJIHEHHIO BCeX BHYTPEHHHX HWHCTPYKLHii,
B TOM YHCJIE M TIOJJHOMY HMCIOJIHEHHIO HHCTPYKIHH D BHYT-
pEHHero LHUKJa: Kakjoe NMPOXOXKJAeHHe BHELIHEro LUKJa —
3T0 [ HCHOJIHEHHH HHCTPYKIUUH BHYTpPEHHEro.

PaccMOTpHM npuMep NMPOrpaMMEl C JIBYMSI BJIOKEHHBIMH
LUHKJaMH. DTa NporpaMma OTHICKMBAaeT B JBYX MacCHBax
A(I) u B(J) mepByio napy COBNajalouuX 3JI€MEHTOB (ECJIH
TaKas Inapa CyYIHECTByeT), (HKCHPYs HOMEpa 3JIEMEHTOB
9TOi Mapel B KaX/JOM M3 MaCCHBOB: :

!
M1 — HoMep anementa B MmaccuBe A (1), .
B

' M2 — Homep anementa B Maccuse B (J).

" D@ 1 I=1, 100
D@ 1 J=1, 100
IF (A0)—BJ)) 1, 2, 1

1 CONTINUE ’ (3.20)
GJ Tg 3

2 Ml =1
M2 =]

3 mpojo/KeHHe NMPOrpaMMHl |

Pa6ora nporpaMMbl HauMHaeTcsi C MPHUCBOEHUS HHIEKCY
I 3HayeHus 1 (Hayasno BHEIIHErO IIMKJa), 3aT€M IPHUCBaHBa-
ercsl 3HaueHHe | WHAEKcy J (Haualo BHYTPEHHEro IUKJa).
Ilpu nepeom mnpoxoxpenun uHCTpyKuus IF cpaBHuBaer
A(1) u B(l). BuyTpenHuii UMKJ NpHCBaHBaeT HHAEKCY J
3Hauenue 2 (I no-npexHeMy paBHO 1) U cpaBHHBaeT Ha 3TOT
pa3 A(l) u B(2). Tak npopomxkaercs no J = 100. B aror
MOMEHT HHJIeKC | CTaHOBHUTCS PaBHBIM 2, @ BHYTPEHHHUH LUK
NOBTOpPseTCSsl, TaK YTO MHAEKC J CHOBa mpoberaer Bce 3HA-
yenus or -1 go 100.

Ilpu A (1) = B(J) uncrpykuusi IF oGecreunBaer cre-
IHaJbHbI BHIXOJ Ha MHCTPYKLHIO 2, IBE HHCTPYKUuH M1 = I
U M2 =] o¢ukcupylor HOMepa 3ieMeHTOB.- Ecau mnapa
PaBHLIX 3JIeMEHTOB He OOHapy»KeHa, Hopmanbublﬁ BBIXOJ,
npoucxoput nocse «ucrnosHeHus» wHCTpykKuuu CONTINUE
NIpH ONHOBPEMEHHOM BHINOJHEHHH PaBEHCTB

1 =100, J = 100.
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Ynpaxunenne 3.6. CocTaButs ¢ nomompio nukia D@ mpo-
1I'pami{y,58qmaxomyxo YHCJIO MOJIOXKHTENBHBIX 3jieMeHToB MacchBa X(I),
= 0.

’

JlBa BJOXKEHHHIX WMKJIA JO/KHEI HMETb B KauecTBe
HHJIEKCOB pasJIM4yHble NepeMeHHHeE.  LIHKJbI 3Ke, BHINOJ-
HfiEMble TOCJIENOBATeNIbHO, CBOGOJAHEI OT 3TOr0 OrpaHH-
YeHHS. ’ '

MHuorouuc/ieHHbple MPOrPaMMbl COPTHPOBOK BCErfa HC-
TNIOJIb3YIOT BJIOXKEHHbIE UKL PacCMOTPUM OIMH H3 MPOCTHIX
BApHAHTOB COPTHPOBKH, pacCTaBJsIOmEH 3JIEMEHTHl Mac-
cuBa T(I) B nopsinke BO3pacraHusi.

B mnporpamMe cpaBHHBAaIOTCS JBa COCENHHX 3JIEMEHTa
MaccuBa M, €CJH HeOOXOIUMBIH TOPSNOK (BO3pacTaHHeE)
B nape HapyllleH, NepecTaB/sIoTCs MecTaMH. [[ByX BjoxeH-
HBIX LHKJIOB OKa3hbIBaeTCsl NOCTATOYHO, UTOGHI OCYIIECTBUTD
TNoJHOe ynopsigoueHue. I1pu nepBoM NPOXOXKIEHHH BHYTPEH-
Hero 1ukia T(1) ‘cpaBHUBaercsi (U epecTaBJsieTcs B Ciydyae
HeoOxoxumocti) ¢ T(2), mpu BropoMm — T(2) c¢ T(3),
nanee T(3) ¢ T(4) u T. &.

ITyctb N — uncso anemeHntoB MaccuBa. Ilocne N cpas-
HeHUH (4, BO3MOXKHO, NMEPECTAHOBOK), T. €. Nocje N HoBTO-
peHuit BHyTPEHHEro0 IIUKJIa, HauboJblllee YHCIO OKAa3hIBAETC s
Ha HyXXHOM MecTe, B KOHIEe I[HKJA. DTHM 3aKaHYHBAeTCS
IlepBOe MpPOXOXKJEHHE BHEIHEro IHKJa, A BTOPOro Hajao
Oyzer nmpozenaTh y:ke He N cpaBHeHHH (M, BO3MOXKHO, Iepe-
CTaHOBOK), a TOJbKO' N — 1: mocsiemHHil 3JIEMEHT CIMCKa
He yyuThIBaercs. B OpraHH3oBaHHOH TaK NpOrpamMe TeKy-
llee 3HAYEHHE WHJEKCA BHELIHEro IIHKJA CJYXHT BepXHeil
rpaHuuell HHAEKCA BHYTPEHHEIO LUKJA.

Oasa N = 200 nporpamMma GyJeT UMETh BHJ

N = 200
DF 2.1=1, N
K=N+1-—1I
Dg2J =1 K
IFTU)—TU+1)2 21} (3.21)

1R = T()
T =TJ+ 1) \
TU+1) =R -

2 CONTINUE.
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Unerpykuus IF B mporpamme (3.21) nposepsier nopsnok
B Iape 3j1eMEHTOB MaccHBa. Eciiu 3TOT mopsiok coBmanaet
¢ tpe6yembm (T (J) << T (J + 1)), To nepenaercs ynpabie-
HHE Ha TOCJENHIO HHCTPYKLHIO BHYTPEHHETO LHUKJA U TeM
caMbiM Ha TPOBEpKy cJjelylouleil napbl. Ecau ke 3/eMeHTHI
naphl pacnoJioKeHbl B 0OPaTHOM NOpsifiKe, NeHCTBYIOT TPH
MHCTPYKLHH, HAUYHHAS C HHCTPYKIUH 1, MEHsIOIIHEe MECTAMH
3JIEMEHTHI MaphI.

B uncrpykuun 1 B (3.21) ynorpebnena nepemenHas R.
D10 mpoMeKyTOuHas BeJHYMHA, KOTOpas HeoO0XoauMa Kak
BpPEMEHHOE XpaHWJIHIE 3HaueHus T(J) npu mnepemene
mect. OHa ofecneunBaer coxpanenue oGenx BeauyuH T(J)
u T -+ 1). HcnonbzoBaHHe NpPOMEXKYTOUYHBIX BEJIHYHH
IpH B3aUMHBIX NEPeChUIKaX — CTAHAAPTHEIA NpHEM Ipo-
rpaMMHpPOBaHHS. :

"Ynpaxuenue 3.7. Hanucars mnporpaMmy TpaHCIOHHDO-
BaHusi KBajpatHoii marpunel T (I, J) paameprocts N X N.

§ 3. CroxHble mepegayd ynpaBJeHHs

Huerpykuus IF, paccmorpenHass B mepBoM maparpacge
9TOH TJIaBBl, MOTJIa peasi30BaTh Pas3BETBJIEHHSI NPOTPaMMBbI
MaKCHMaJIbHO 10 TPeM HampaBJjeHusM. B ciyuae HeoGxonmu-
MOCTH cesiaTh Gojiee YeM TPH Pa3BETBJIEHHS 4acTO HCNOJb-
3yI0OT HHCTPYKLHIO, HasbiBaeMylo gwmucasemor GO T,

Sta uHCTpyKUMA cocTouT U3 ciioB GP T@, 3a KorophiMu
cJeflyeT mapa CKOOOK, colepkauias Jio0oe KeJiaeMoe YHCJIO
HOMEPOB MHCTPYKLHH, pasjie/ieHHBIX 3aNAThIMH; 3aMBIKaeT
Bhuucasemylo GO TO nenas HewHaeKcHpOBaHHasi mepe-
MeHHasi, KOTOpas OTIe&JeHa OT NpeALIeCTBYIONIHX CKOOOK
3anaTo# (cM. onpesnesenne uHetpykunn GO TG Ha crp. 60).

dopmanbHO OMYCTUMBIH NpHMep BeiaucasieMoit GO TO:

GO TA (5, 4, 3,2, 1), K (3.22)
MucTpykuun ke

Gg Td (6, 10, 14, 18) LGM
Gg T@ (302, 205, 102, 17), X

HEJIONyCTHMEL: NIePBAs U3 HUX He UMeeT 3anAToi Mex1y CKoG-
KOH M nepeMeHHOH, BO BTOPOJl yKa3aHa He ueasi, a JeHCTBHU-
TeJbHasi NnepeMeHHas .’

[To uHcTpyKumu «BbuucAsieMass GO T@» ynpaBnenue
nepefaercss HHCTPYKLMH, MECTO KOTOPOH B CIIHCKE HOMEpOB
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PABHO 3HAYEHHIO IEJION HEMHJIEKCHPOBAHHOH IepeMeHHOM
B Bouucasemoit GO T@. Hanmpumep, eciu B HHCTPYKLMH
(3.22) K =2, 10 ynpaBieHHe nepefaercs HHCTPYKLHH
Homep 4 (3TOT HOMep YNMOMSIHYT BTOPHIM B CIIHCKE HOMEPOB),
npu K = 5 — uHCcTpyKUuMH HOMep 1.

Hrak, 3Hauenne mepeMeHHO# B Bhiuucasiemoir GO TO
He fIBJISETCS HOMEPOM CJIefyloiiell HCIOJHSEeMOH HHCTPYK-
uun (Kak B uHcTpykuun GO TO). Sro 3HaueHHe CayXKHE
CKOpee MHJIEKCOM CNHCKA 5/IEMEHTOB, CTOSLIMX B CKOGKax
Buiypcisiemoit GG T@.

JI/IMHA CIHCKA HOMEPOB HHCTPYKLHUI He orpaﬂnanae'rCH.
Bonee Toro, onun u TOT XK€ HOMEpP HHCTPYKLHU MOXKET MOSIB-
JATBCA B CIHCKe HeCKOJbKOo pa3. Hampumep, aomycruma
uHctpykuus GO T (18, 20, 22, 18, 19, 20), IND Ha
nepemeHHyio B BbiuuciseMoii GO TY maksagbBaercst orpa-
HHUYEeHHEe — OHAa He JO/XKHA IPEBOCXOAMTH YHCIA 3JeMeH-
TOB cnucka. B wuHerpykuuu (3.22) BeamunHa K HuKorza
He JOIKHA MPEeBHIATH S._

Ynpamuenue 3.8. Hanucatb nepsme IBe HHCTPYKUHH
uukna Df, ucnonHsemoro 10 pas, KOTOpEIE Gbl ONPENENHIH, UTO ‘NPH
NIepBOM NPOXOMJEHHH IHKJa HCIONHSETCA YacThb ero, HayHHalollascs
C MHCTPYKIMH HOMep 1, mpum BTOPOM — 4acTb, HayHHaOMAsACH
C MHCTPYKIMH HOMep 2, H T.J. OO HOMepa-~ AeciITOro, KOTxa JoJ-
KHa ln(;:nonﬂmbcﬂ yacTh LMKJA, HAYMHAIOMASCS C HHCTPYKIHH HO-
mep

Ente omHa MHCTPYKIMSA, NONyCKaIOMmas Nepexox B OXHOM
U3 HECKOJbKHX HamnpaBlieHuH, — npuceausaemas GO T4.
Sra HHCTPYKUHMS BCTpPeyaeTcss B IporpaMMmax 06si3aTesbHO
BMecTe ¢ uHcTpykuueir ASSIGN.

Hucrpykuus ASSIGN cocTouT H3 ABYX KJIOYEBHIX 'CJIOB
ASSIGN u TO u nByx BeauunH. OfjHa-H3 HUX — HOMED
HHCTPYKIMH — pacnoJyiaraercsi nocse caosa ASSIGN, apy-
ras — 1enas HEHHIEKCHPOBAHHAs IepeMeHHas — IocJje
cioBa TO. Hnrcrpykuusa ASSIGN Moxer BhIrAsijeTb, Ha-
npuMep, Tak:

ASSIGN 20 T@ J

Hnerpykuus «npucBauBaemas GO T@» cocrour wus
mByx cjaoB GJ u T@, 3a KOTOpHIMH CHayana ClelyeT
1enas HeHHIEKCHPOBaHHAs NepeMeHHas (YNOMSAHYTas B HH-
crpykunu ASSIGN nocne cioBa Td), obssarenbHass 3ans-
Tasi M, HAKOHell, CKOOKH, COJiepXKalilie’ HeCKONbKO HOMepOB
MHCTPYKUHH, pPasfeieHHbIX 3aMATEIMH, OnuH M3 3THX HOMe-
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pOB IOJI2KEH COBMAAaTh ¢ HOMEPOM HHCTPYKUMH, YKa3aHHLIM
nerocpeacTeeHHo nocse ciaosa ASSIGN. Ilpumep momyctu-
mo# napel uHCTpyKuMit (ASSIGN, «<npucBanBaemas G Tdh)

ASSIGN 20 T@ J
Go T@g J, (5, 10, 15, 20, 25)

Of6uzas ¢opma 3TOif mapbl HHCTPYKLH TaKoBa:

'ASSIGN n T8 m 593
GO TO m, (ny, ngy ..., Ng) S \)

rie 1 — HOMEep MHCTPYKIMH; m — lejiasg HeHHIEeKCHPOBaH-
Hasi epeMeHHasi, KOTOPOil MPUCBaUBaeTCs OUH M3 HOMEPOB
HHCTPYKUMH Ny, ng, ..., Np.

Mexny ASSIGN u «npucBanBaemoii~ GO T@» moxer
OBITb PACIOJIOKEHO JIo60e YHCIO0 (GOPTPAHOBCKUX HHCTPYK-
Ui, .

Hrak,.n 10 onpefeseHHIO MOKeT PUHUMATh JHIIb 3HaYe-
HHA U3 Habopa HOMEPOB HHCTPYKUME 7, Ng, ..., M.

B «npucBauBaemoii GO T@», Tak xKe KaK H B «BBIYHCISA-
emoit GO T@», ator HaGOp MOXKeT COLEpIKAaTh JII0GOe YHCJIO
MHCTPYKUME M Ja)Ke HMeTb NOBTOPSIOLIMeCs HoOMepa.

B Tpex ciepyromux napax uHcrpykuui ASSIGN u «npu-
cBauBaemass GO TO» ponyuieHbl OMMOKH: .

ASSIGN 17 T@ ALEF - }

Go T@ ALEF, (1, 17, 20, 25)
ASSIGN 21 T@ ILEF

GO T¢ ILEF, (2, 15, 18, 24, 27) } (8.25)
ASSIGN 5°Tg LIMA ,
GO T@ LIMA (5, 20, 29) (3.26)

B nape uncrpykuuit (3.24) nepemennasi ALEF neiictBu-
TeJbHas; B nape (3.25) HOMEp MHCTPYKLHMH, YHNOMSHYTHIH
B ASSIGN, He copepKuTCs B CIIMCKE HHCTPYKIHMI COOTBET-
cTByomei «npucBauBaemoit GO T@»; B (3.26) mponyiena
sansTas MexXJAy NepeMeHHOH U CKOGKaMH.

Ecnu B uHCTpYKUMH

G@ T8 NeRD, (10, 20, 30) (3.27)

nepemenHass NORD mnosyulina npegBapuTenbHO. 3HAUEHHE
10, To urcTpyKuMS (3.27) nepenaer ynpapieHHe HHCTP YKUMH
10. Eciu NORD.= 20, chenyoniei - 6yfeT HCIONHATHCS
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unerpykuus 20, npy NORD = 30 ynpaBnenue nepepaetcs
uHcTpykuun 30.
3navenne nepeMenHoki NURD K MOMeHTy HCHOJHeHHS
«HpHCBaHBaeMOH GO TO» onpenensiercsi MNOCJHEAHEH BbI-
nonaHenHo# uHeTpyKuue ASSIGN. Ipu xenaHul H3MEHHTh
3HaueHne nepemeHHo#i NORD usiu BOCCTaHOBHTEH ee mepBO-
HayaJbHOe 3HAaueHHe HEeOGXONMMO HCIOJb30BaTh HHCTPYK-
uuio ASSIGN.
B npuBonumoM HHXKe npumepe ¢parmeHTa Nporpammel
ASSIGN 31 T@ IKON
6 GO TO IK@N, (128, 134, 205, 230, 31)
12A=A+B+4C
31 B=B + CsD
ASSIGN 205 T@ JKON

GO TO 6
205 C = C + D+E
230 C = C#x2

npucBanBaemasi GO TG IK@N, (128, 154, 205, 230, 31)
IPH NEPBOM-CBOEM HCIOJIHEHUH NepefaeT ynpaBjeHHe HH-
cTpykuun 31, TaK Kak INpeNuIecTBYIONAs HHCTPYKUHUSA
ASSIGN npucsouna nepemenHoit IKON snavenne 31. -

Toryac mocsie mHeTpykuuu 31 ciepyer ASSIGN, npu-
ceauBamomias nepemennoét IKON HoBoe 3Hauenme 205,
u «npucBanBaemass GO T@», Koropoil mepegaHo ymnpabJe-
Hue uHcTpyKuued GO T@ 6, Temepb ocymiecTBisfieT nepe-
Xon K uHCTpyKuuu 205.

YnpaxHeHnue 3.9. B nporpaMmy HOMKHBI GhITh BKJIIOYEHE!
HHCTPYKIMH, BHIUHC/SAIONHE IVIOMAAb OJHOH H3 reoMeTpHYeCKHX (H-
ryp: IpsIMOYrOJIbHHKA,IIpSIMOYIOJBHOIO TpPEYroJbHHKa, Kpyra. H=-
CTPYKIHS, BbIYHCAAIOMIAA MJIOWaabk IPAMOYroJbHHKA, HMeeT HOMep
10, Tpeyrospuuka — 20, kpyra — 30. BriGop TOif HJIM HHOH HHCTPYK-
IHH CJIefYeT OCYINeCTBUTh ¢ nomolnbio nepementolt KLIN B «npucsansa-
emoit GG T@».

HanucaTs nporpammy, ocyliecTB/ISIOMYIO BEIGOP HEOGXOAUMOH HH-
CTPYKIIMH, NPENNOJOKUB, yT0 HHCTPYKuuH ASSIGN Bhino/MHEHH paHee.

Ilycte A, B — CTOpPOHHI NPSAMOYTOJbHHKA MJM KaTeThl MPSAMO-
YroJIBHOTO TPeyrosibHuka, R — pagvyc kpyra, S — muomans Qurypsl.

§ 4. Jloryueckue yCJOBHbIE mepejaydl ynpasJjeHHs

B nepBoii ‘TviaBe GbUTH NMOAPOGHO H3yYeHH apHbMeTHYe-
CKHe BbIpaxkeHus, B § 1 3Toif ry1aBbl pacCMOTPEHO HX NpUMe-
HeHHe B MHCTPYKUMSX YCJOBHOH INepelayd ympaBJeHHS.
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BonbumHcTBO TpaHcAsaTopoB doprpaHa mosBosseT HC-
NOJIL30BaTh MHCTPYKLUHMU YCJIOBHOH Nepelauyd yIpaBieHHUS,
aHaJIM3UPYIOLIME HEe TOJbKO,apH(pMeTHYeCKHe, HO U JIOrHYe-
CKHe BBIPaXKeHHd.

Hns omucaHHWs JIOTHYECKUX BhIpaXkeHHH mNOTpedyloTcs
omnpefesieHHsl JIOTHYECKHX KaTeropuii: KOHCTaHT, IEpPeMeH-
HBIX, ONEpPaToOpOB, BhbIpPAXKEHHH. ~ .

CylIecTBYIOT [Ba 3HAUEHHUS VIl /N02UYECKUX KOHCHOHM:
.TRUE. (MCTHHA) u .FALSE. (JIO)XDb). Ilpn HanucaHuu
9THX KoHCTaHT B DopTpaHe TOYKH, OKaHMJIsIONMe KJioye-
Bbie ciioBa TRUE u FALSE, o6s3aTesibHBL. DTHM KOHCTaHTaM
YCJOBHO NPHMHCHIBAIOT YHCJIOBLIE 3HAYEHHSI COOTBETCTBEHHO
1 u 0. Jloruueckas koncranra . TRUE. ykasmiBaer, uTo JiorH-
yecKasl NepeMeHHas WM BhIpaXKeHHe, NPHPaBHEeHHHIE 3TOMH
KOHCTaHTe, HCTHHHH. Koncranra .FALSE., Hamnporus,
O3HayaeT JOXKHOCTb NePEeMEHHQH HJIH BLIpaXKeHMs, KOTOpEIE
NpUPaBHEHbl KOHCTAHTE.

DileMeHTapHOE /02U4ECKOe BbIPAJLEHUEe MOXKET COCTOSITh
3 €IMHCTBEHHOH JIOTHYECKOH KOHCTAHThI MJIH eMHCTBEHHOH
JIOTHYECKOH (MOXKeT ObITb UHAEKCHPOBAHHOH) NepeMeHHOH,
NpUHUMAIOIIMX JOruyeckoe 3HaueHue (T. e. au6o .TRUE.,
au6o .FALSE.). -

Hcnonp3oBanue onepamopog omrowlenull U A02U4ECKUX
onepamopos N03BOJIseT 06pasoBLIBATL 60Jee CJOXKHEIE JIOTH-
YyecKHe BEIpaXKeHHf.

B ®optpane cymecTByeT IIecTb OnepaTopoB OTHO-
wennsa. HMx onpeneneﬂnﬂ SICHBI M3 NPUBOAUMOH HHXKe Tal-
LI 2.

"Tlapet 6yKB, o603Hayalomue OnepaTophl OTHOLIEHHS,
00s13aTeAbHO OKaHMJIAIOTCA TOUKaMHU. Jloauueckoe eopasce-
Hue, GopMyJiipyeMOe OmepaTtopoM OTHOIIEHHS, COCTOHT
U3 IByX apHU(METHUYECKUX BhIpaxKeHUi, pasjieIeHHBIX OfHHM
W3 IIeCTH ONepaTOpPOB OTHOIIEHHS. :

HanpumMep, JonycTHMO JIorHYeckoe BHIpaXKEHHE

(A##2 — C). LT. B3 (3.28)

Koropoe npuHumaer 3HaueHue .TRUE. (emunuum) Torna,
Korja

(A2 — C) < Bx#3
u spavenne .FALSE. (nyins) B ciyuae
(A#+2 — C) = B#%3
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B apudmernyeckux BripaXkeHUAX CIIPaBa H CjeBa OT Ore-
paropa OTHOLIEHHS NOMYCTHMBI KaK AefiCTBHTEJbHHE, TaK
U LleJible NepeMeHHble W KOHCTaHTh. OpHako, Asisi OOOHX
apu(MeTHYeCKHX BhIpaxkeHHit (T.e. ;A o6enx dacrel —
NpaBOH U JIeBOH — JIOTHYECKOTrO BHIpAXKeHHS) TUI NepeMeH-
HBHIX U KOHCTAHT JOJKEH OBITh OJHMHAKOB.

Ta6nunma 2

Oneparop Hasa;ﬂue' AnreGpandec-
OTHOLIEHHS oneparopa Koe obo3na- Ipumepst
yeHHe
.GT. BOJIBLIE > - A .GT.B
BOJIbIIE
.GE. WJIu = 2. .GE. B
PABHO
AN
.LT. MEHBIIE < A LT. 1.
MEHBIIE
.LE. WJI" = A .LE. B
PABHO
.EQ. PABHO = 2 .EQ. I
.NE. |HE PABHO| = J.NE. I |

Jloruueckue BhIpaXKEHHUSA

2. .GE. I ’
IND .EQ. A
X+Y .NE 17.56

HEJIONYCTUMBI: B NIEPBOM H3 “HHX CJIeBa CTOHMT JEHCTBHTENb-
Has KOHCTAaHTa, a CrpaBa — Lejas IlepeMeHHasi; BO BTO-
pOM — JiBe IepeMeHHbIE Pa3HBIX THIIOB; B TPETheM — HE XBa-
TaeT TOYKH CIIPaBa OT Oneparopa OTHOmeHus. B ronycrrmom
soipaxenun 2..GE.B nocie npoiiku croaT nse Touku. Cpenu
HUX HET JIMIUHEH: NepBasi H3 TOUEK CJIYXKHT NPH3HAKOM Jefi-
CTBUTEJILHOIO YHCJIA, BTOpas — JEBOH OKaliMJslomeld Toy-
Koit omepatopa otHomenus .GE,
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B Jsoruyeckux BBHIpaX€HHSIX ONEPATOPHl OTHOIIEHHS
BBIPaKaloT HEKOTOPOE YCJIOBHE, KOTOPOE MOXKET GHITh HCTHH-
HBIM HJIH JIOXKHBIM B 3aBUCHMOCTH OT 3HaY€HHUI IBYX apudme-
THYECKHX BhIpaxkeHui. Bropoit myTs ¢opMUpOBaHUs JOrHYe-
CKHX BHIPAXKEHHH HCIIOJIBb3YeT J02UHECKUe Onepamopel, KOTo-
pble HMEIOT B KauecTBe ONepPaHIOB JIOTHYECKHE NepEMEHHbIE
HWJH JIOTHYeCKHE KOHCTaHTH. Tabmuuma 3 — 310 Tabauua
OnpejesieHust JIOTHYECKHUX OIepaTopoB.

Ta6anuma 3

Jloruve- | O6osnaue-| Haspanue
CKH HHE B |onepaTopa Onpepgenenune Ipumepn
onepaTop | JIOTHKe

NOT. | uau ~ HE .TRUE., korna ome- NOT. A
paHJ HMeeT 3HaueHue
.FALSE., u .FALSE.,
KOrha OmepaHj HMeeT
sHayenne .TRUE.
.AND. |'A unn & u .TRUE., korna o6a | X .AND. Y
omnepaHia UMEKT 3Ha-
yenne .TRUE. u
.FALSE. Bo Bcex npy-
FdX ciayyaax =
HR. |VummyU| WIU .FALSE., korga o6a A OR. B
omepaHja MMeEIT 3Ha-
yenue .FALSE. u
.TRUE. BO Bcex apy-
THX ClyYasix

ByxkBh, o6pasyomue JIOTHYeCKHe ONepaTophl, TaKKe
okaftmsisitorcst Toukamu. B omeparopax ,AND. u .OR. 06s-
3aTeJIbHO NPHCYTCTBYIOT IBa .OmepaHjia — CjeBa M .CIpaBa
or"3HaKa onepartopa. B omeparope .NOT. — TonbKo onuu
onepanj, pacmnoJiaraeMelit cnpaBa or .N@T. -

PaccMOTPHM TPOH3BOJIbHBEIH YETHIPEXYTOJNBHHK, Bep-
IIMHB KOTOPOTO TMOCJENOBaTebHO NOHMEHOBaHbl A, B,
C, D. Torma napel oTpes3koB

(AB, CD) u (BC, AD)

SIBJIAIOTCA NAPaMH NPOTHBOINOJIOXHEIX CTOPOH, KOTODHIE
Ha30BeM COOTBETCTBEHHO NEpBOi W BTopo#i napamu. Ilycrs
noruveckas nepemennasi X (I) XapakTepusyeT napajsienb-
HOCTh NPOTHBOMOJIOKHEIX CTOPOH 4eThipexyroJibHUKa: X (I)
npuuuMaer sHauenne .TRUE., korga npoTHBONONOMKHEIE
CTOpOHBI YETHIPeXYTOJNIbHMKA MNapajJIeibHEl, M 3HaueHHe
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.FALSE. B nporuBonosnoxHoM ciaydae. Herpyauo Bupers,
noyemy Jorudyeckass nepemennas X(I) o6osHaueHa KaK HH-
IeKCHPOBAHHAS TNepeMeHHas: HHIEKC MOXET NPHHHUMATh
JIBa 3HaYeHHs | ¥ 2, COOTBETCTBEHHO JJIsi MIEPBOI H 'BTOPOM
nap NpOTHBOTIOJONKHEIX CTOPOH. )

X(1) = .TRUE. mpu AB | CD,
X(2) = .TRUE. npu BC| AD.

JIOI‘H‘IECKOG BBEIpAXKCHHE
X(1).AND. X(2) (3.29)

npuHumaer snavenne .TRUE. maa napannenorpamma.
Jloruyeckoe BRIpaxeHHe

X(1) OR. X(2) (3.30)

npurumaer 3Hauenne .TRUE. pas Tpaneuuw.
Jlornueckoe BrIpaXkeHHE

NGT. X(1) (3.31)

MCTHHHO JMIIb Toraa, xoraa X (1) = .FALSE,, 1. e. B cay-
yae HemapaJjenabHoctd cropon AB u CD.

CoenyHeHHble JormuecKumu omepatopamu .AND., .OR.
unu NOT., ajiemeHTapHble JIOTHYeCKHe BEIpAaXEHHS THIA
(3.29), (3.30) Takxe ABJAIOTCSA JOTHYECKHMH BhIPAXKEHUSAMHU.
Ilpn cocraBieHHH CJOXKHLIX JIOTHYECKHX BBIPaXKeHHil JBa
JIOTHYECKHX ONepaTopa He MOTYT CJEJOBaTh HENOCPEACT-
BEHHO JpyI 3a JpyroM, 3a HCKJIOueHHeM cJiyyasl, Koraa
BTOPHIM omeparopoM siBisiercsi oneparop .NOT. -

IlpuMepE! IOrHYECKUX BBIPAXKEHUiH, KOTOPEIE JOMyCTHMbI

LIN .AND. .N@T. LON
L1 .AND. L2 .OR. L3 .AND. L5

H HEJONMYCTHMEl —

L.AND..0R.W (mBa JIOTHYECKHX OIleparopa CJeyloT
noApsiz);

.NOT. (.OR.L1) (noruueckuit omepatop .JR. He HMeer
JIEBOI'O ONEPaHia).

ClloxHbIe JIOTHYECKHEe BHIPAXKEHHSI MOTYT COCTaBJATHLCS
U3 JIOTHYECKHX ONepaTopoB TAaGJHUIbI 3 H ONEPATOPOB OTHO-
IeHus TabJHILl 2 OHOBpEMeHHO. BBesiem JloruyecKylo nepe-
mMeHHyI0 Y(J), XapaKrepu3yloLlylo DPaBeHCTBO IPOTHBO-
TNOJIOKHBIX CTOPOH PAacCMOTPEHHOIO YETHIPEXYrOJIbHHKA,
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IMepemennasa Y(J) npunumaer 3Hadenue .TRUE., korfa
MPOTUBOINOJIOXKHEIE CTOPOHBl UYETHIPEXYTOJIbHHKA DaBHH,
u 3Hauenne .FALSE. B nporuBHOM ciyuae. Tak ke Kak
onpenenenHas Bhile nepemenHas X(I), Beauunna Y(J)
SIBJISIETCS JIOTHYECKOH HHIEKCHPOBAHHON BEJIHYHMHOIM:

J=1,2
Torna Bripaxenue -
(Y(1).AND.Y(2)).AND. (AB.EQ. BC)

pasro .TRUE. nas poM6a, y koroporo oGe napsl MpOTHBO-
TMOJIOXKHBEIX CTODOH PaBHEI (JIEeBBIH OnepaHi — BhIpaXKeHHE
Y(1).AND.Y(2)) u, KpoMe TOro, paBHE Mexny CcoGO
(mpaBuift onepann — Beipaxkenue AB.EQ.BC).

Bor npyrue npumepbr nonycmexx JIOTHYECKHX BBIpa-
JKeHH#:

.N@T. (A — B).GT. (A*B)) (3-32)

((A—B)#%2. EQ.0.). AND. (.N@T. (A.LT.B)) (3.33)

IMopsinoxk neiictBuii apudMeTHUECKHX H JIOTHUECKHX
OIepaTopOB NPH BEIYHCJIEHHH JIOTHYECKHX BHIPaXKeHHH onpe-
JEJISIETCA CKOOKaMH.

CkoGkn MoOryt 6HITH OmyIIeHH JHIb B TeX CaAydasix,
KOrjia IocJ/Iel0BaTe/IbHOCTh AeHCTBUH MOAYMHEHa MepapXHH
OnepaTopoB, NpuBeJeHHO B Tabiuue 4. B nepsom ee cTob1e
yKas3aHbl ypOBHH HepapXHH.Bo BropoM cTosi6lie nepevrcieH !
OnepaTophl OTHOIIEHHUH, JIOTHYECKHE OnepaToprl H apuQMeTH-
YeCKHe ONepanHH, KOTOpHe 3Jlech paju OOLIHOCTH TaKke
Ha3BaHHl OmeparopaMH. ~

Ta6anuma 4 -

Tlopsimok

BBINO/THEHH S Oneparopst

1 2

BosBesenue B cTeneHp (% %)
YMHoxeHue (%) u pejenue (/)

Caoxenue (4) u BhuuTanue (—)
LT. (<), .LE. (<), -EQ. (=),
{:}g (a{-l_) .GT. (>), .GE. (=)
AND. )

AR-(A)

~ooOgr AW N -
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Oneparopu oxnoro ypOBHs HepapXuu (OXHOrO MOpsAKA
BBINOJIHEHHS) HCIOJIHAIOTCSA CJieBa HaNpaso.
Hanpumep, Jioruyeckoe BhIpaxeHue

A.GT.D#+B.AND..NOT.L. 9R.N

BHIYHCJISIETCA B CJIEyIOMEM NOpsaKe:

1) D#+B, nmyctb W — pesysnbTar BO3BeleHHs B CTe-
IeHb; .

'2) A.GT.W, nycre X — pe3yJabTaT JIOTHYECKOrO BhIpa-
JeHHs ¢ onepaTopom otHomenus .GT.;

3) .NOT.L, nycte Y — pe3y/ibTaT JIOTHYECKOTO BHIpa-
JXeHHsl ¢ JoruyeckuM omneparopoM .NOT.;

4) X.AND.Y, nyctb Z — pe3ysbTar JIOTHYeCKOTO BHIPa-
XeHHs C Joruyeckum omeparopom .AND.;

5) Z.OR.N — nocnienHee JeficTBHe: JIOrHuecKHil Ore-
parop .OR. uMeer HaMMeHbIIMH NPHOPUTET.

CxoOKM B JIOTHYECKHX BHIpaXKeHHSIX 4acTO MOTYT OHITh
PEKOMEHJIOBAHb, JaXe €C/IH OHH He NPHOABIIAIT HHKaKOH .
JOMOJIHUTENbHOM m—xcpopmaunu K TOpAAKY BBMHC/IEHH,
3ajlaBaeMOMy HepapXHeil OrepaTopoB: TaK e Kak U B apud-
METHYECKHX BHIPaXKEHHSIX, CKOOKH NOMOraloT CAENAaTh JIOTH-
yecKoe Bbipaxkenue GoJiee HarJIsiHBIM.

Ynpaxnenue 3.10. OcBOGONHTh JIOTHUECKHE BHIPAKEHHS

(3.32) u (3. 33) OT JIMIIHHX CKOGOK W BEIYMCJIMTH 3HaueHus 3THX BHIpa-
xkeHuit mpy A= 2.5 n B=23.

TIpocrefiliuMy JIOrMYECKUMH HHCTPYKUHUAMH B dopTpane
ABJAIOTCA HHCTPYKLHMH NPUCCAUSAHUS N02UMECKUX SHOMEHU
HJIM 3HAYeHHUH JIOTMYECKHX BEIpaXKeHHH.

Hanpumep, uHCTpYRuHUS

G = .TRUE.

npucBanBaeT nepemennoit G Jyornueckoe snavenue .TRUE..

OnHako, B OCHOBHOM JIOTHYECKHE 3HAYEHHsI, BEJIHUUHEI,
OmnepaTophl U BhIPAXKEHHS HCIOJb3YIOTCS B JIOTHYECKHX yC-
JIOBHHIX Ilepeflayax yHpaBJeHHS.

Jlozuseckas ycao6Has nepedaqa YnpasreHus: COCTOUT
u3 caopa IF, 3a KOTOpPEIM CHauajna cjexyer mapa CKOOOK,
cojiepakaias Jiornueckoe Buipaxenue (cp. ¢ IF B § 1 sroit
[JIaBhl), a 3areM Jiobasi GopTpaHOBCKas HHCprKuHH KpoMe
uHerpykuui IF u D@.

«Apmpmemqecxax» uHcTpykuusa IF Moxer ObiTh mpen-
CTaBJieHa B Takoi ofwel ¢opme:

IF (a) ny, n,, ng,

-~
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rle a — HeKoTopoe apudMeTHyecKoe BHIpaXKeHHe, a #,
g, Mg — HOMEPa HMHCTPYKIHH, NMPHCBaHBAIOIMX a KaKoe-
JuGo 3HaueHHe.
O6mas ¢opma JornyeckOi yCJIOBHOH Nepefaudl TaKOBa:
IF () S -
rne b — HEKOTOpOe JIOTHYecKoe BhIpaxKeHHe, a S — sobas
(xkpome DO u IF) cpoprpaﬁoscxaﬂ HHCTPYKUHUSA.

Ilo yiornyeckoit yc/ioBHOM mepejave ynpaBJieHHs (6ynem
KPaTKO HashBaTh ee sozudeckod IF) cHauana mposepsiercs
MCTHHHOCTDb JIOTHYECKOTO BBIPAXKEHHsl b, PacroJIOXKEHHOro
B CKOOKaX MHCTPYKuMH. ECIH 3HayéHHe JIOTHYECKOIrO BHI-
paxenust b ecte .TRUE., T0 caenyoumeil BHIMONHAETCSA HH-
crpykuusa S. Ecau JiornyecKoe BhIpaenne b JIOXKHO (HMeer
anavenne .FALSE.), To uHCTPyKuHMs S npomyckaercsi, H
HCTIONHACTCH HHCTPYKUHS, HEMOCPEJCTBEHHO ClleAyRmas
3a Jjoruveckoit IF.

Crnenyroume snoruveckue IF dopmanbHO A0omycTHMEL

IF ((A+B).LT. 2.5) G& Tg 15
IF (.N@T. (L1.9R. L2)) S = S+-1
IF (A.NE. B) X = (A—B)#+2+4-(A—B)#%2

B GoabummHCTBE CJyyaeB «apu(MeTHUeCKas» HHCTPYKIUS
MOKET BHINOJHATH Te Ke (YHKUHMH, 4TO M Joruyeckas IF.

Ilyctb, Hanpumep, HEOOXONMMO INePeHTH K HHCTPYKLUHH
20 npu paBeHCTBe BeJMYMH A U B 1 K cienyomel HHCTPYK-
IIMH B CJlyyae HepaBEHCTBA. DTOT YCJOBHBIIl NepPeXoj MOXKeT
OuTh peann3oBaH «apudmeruveckoit» IF.

IF (A—B) 10, 20, 10
10 mpozxosxeHHe IPOrpaMMel

i aTOro0 HajO JIMIIb IPHCBOHTH HEOOXONHMBIH HOMEp
cleflylomel MHCTPYKLUHH NPOrPaMMBL
DTOT Ke YCJOBHHIH NEPeXOf OCYLIEeCTBJSETCS M JIOTHYe-

ckoii IF
IF (A.EQ.B) G& T9@ 20

3pece HEOGXOAUMOCTb B -HyMepauuH crenylome HHCTPYK-
IlMH, BoOOLIe rOBOpS, OTHAAaeT.
OnHako, B HEKOTOPBIX CJIyYasiX MPHUMEHEHHE JOIHYECKOH
IF Gonee paumonanbHo. Eciu, Hanpumep, H3BECTHO, 4YTO
B apH(MeTHYECKOM BhIpaXKEHHH
Y = X/((A#%2+B %% 2)—(C*-1=3+B*C+B**3))
# + AxBxC
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BennunHa X NpUHHMAaET JUILb Ienbie 3Hadenus 0. v 1., 10
nesiecoo6pasHO nepej BbMHCAeHHEM Y MNpPOBepUTH CHAuasa
sHauenne X. Bermucnenne Y c¢ momombio Jjoruyeckoit IF
MOXeT ObiThb 3aIHCAHO ABYMSI MHCTPYKIIMSIMH:

Y = AsBszC

IF (X.EQ.1.) Y = Y+ 1./((A#%2-Bxx2)
v #—(Cs#3-+B#CH-B%%3))

TOTJa Kak INIpHU HCHOJB30BaHHHU «apHpmernueckoitr IF ux
norpefyercst TPU:
Y = A#B«C
IF(X—1.)2, 1, 2
1Y =Y+1./((A#+2 + B#x2)—(C##3-4-Bx+C+-
x—Ba##3))

2 nponoJKeHHe MPOTrpaMMBbl

YnpaxHenue 3.11. IlepenucaTs nporpamMmy, cocTasieH-
Hylo B ymnpaxHeHuu 3.4 (cTp. 69), 3aMeHUB HHCTPYKIHMM YCJIOBHOM
nepenaus IF Ha jsoruyeckue IF.

D10 ynpaXKHeHHe IOKa)eT YHUTATeNo, B KaKOil Mepe
HCNOJIb30BaHHKe Jornyeckux IF moxer chenatb mporpammel
Gosiee KOMIAKTHBIMH H 3JIETaHTHEIMH.

§ 5. HMHcTpyKuuu ocraHoBa W OKOHYAHHS

WHCTPYKUMH OCTAaHOBA M OKOHYAHHS SIBJISIIOTCS B TOJHOM
CMBICJIE CJIOBA ONEPauUsMH YNPAaBJEHHS: OHH H3MEHSIOT
COCTOSIHHE MallHHB,-3aCTaBJIsAS €6 OCTAHABJHBATh HCIOJHE-
Hue nporpamMmbl. OfHa U3 UHCTPYKUH OCTAHOBA — HHCTPYK-
1, cocroslas u3 KaioyeBoro cjopa STOP, 3a koTophM
NpH KeJaHHH MOXeT ObITh yKasaHa lejasi KOHcraHra. [lo
3TOH MHCTPYKLUHUH MalIMHA OCTAHABJIMBAETCs TaK, 4To pabora
N0 nporpamMme MOXeT ObITh BO30GHOBJIEHA JIHIIL C CaMOro
ee Hayaja. DTOT TaK HaA3LIBaeMBlil noaHbul ocmaros. OnHO-
BPEMEHHO C OCTAHOBOM MAIMHbI HA €€ BHIBOJHOM yCTPOHCTBE
neyaraercsi KoHcrauta uHcTpykuuu STOP, ecau oHa yka-
3aHa. Ora KOHCTAHTA MOXET COJepXKarh OT ONHOH JO
NATH JeCATHYHBIX 1u¢p. ITeyaTh KOHCTAHTHI HCNOJB3yeTCA
KaK JIONOJIHUTebHAs CHTHaJu3auus o6 OCTAaHOBe.

Hncrpykuusa ocranoBa PAUSE (ycaosreii ocmaros),
TaK Ke Kak u STOP, MoxXeT COMpOBOXKAATHCS LENOH KOH-
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crauroft. ITo unerpykuuu PAUSE MamnHa TOXe ocTaHaBJIH-
Baercs, neyaras cioBo PAUSE u KOHCTaHTy, ecjln OHa yKa-
sana. Muctpykuua PAUSE oranuaercs or STOP Tem, uro
nocie PAUSE pa6ora nporpaMMel MOXKeT OBITb BO30GHOB-
nesa HaxarueM KHonkH «I[JYCK» Ha mnyabre MammHEL
TlepBoif HMCHOJNIHSIEMOH NpH 3TOM HHCTPyKuUMeH OyAeT HH-
CTPYKUHS, HANHCaHHAs HemocpeicTBeHHO Beaexn 3a PAUSE.
Huctpykuuss PAUSE Moxer GHITh HCIIOJIb30BaHAa K3K 3bdek-
THBHOE CPEJCTBO OTJIAJKH MJIH KOHTPOJS NPOrpaMMm cC
nysabta. s 3TOro B HEOGXONMMBIX MeCTaXx NPOrPaMMBbI
BCTaBiisiores: HHCTPYKunH PAUSE; KOHCTaHTHI NPH pasHbIX
nHCeTpyK1uuAX PAUSE MoryT cHMBOIM3HPOBATh TY HJIH HHYIO
NPeAyCMOTPEHHYIO B NPOTpaMMe CHTYaUHMIO; NPOrpamMMHCT
npu paGoTe 3a MyJILTOM y3HAeT 00 3THX CHTyauHAX MO KOH-
craHtaM, comnpoBoxpuatomum ciaoBo PAUSE, u Haneuaras-
HbIM Ha BBHIBOJHOM YCTpOMHCTBE MAIIHHBHL

Hanpumep, B nporpamMme BhIMHCJIEHHSI KOpHe#l KBajgpar-
HOTO ypaBHEHHS :

A+ Bx+C=0
npenBapm'eano BBRIUHCJIAETCA €ro JAUCKPDUMHHAHT
B2 — 4AC.

v

Ecin B? — 4AC < 0, 10 peiicTBUTENbHBIX KOpHeH He Cy-
IecTByeT. MamMba OCTaHAaBJAMBAETCA MO HHCTPYKUHH
PAUSE, neuarasi, nanpumep, Koncranry 1111. IIporpamma
TI0CJIE 3TOrO MOXKeT OhTh MPOJAOJIIKEHA BEHIYHCICHHEM Jeil-
CTBHUTEJIbHOH YacTH KOpHel

D = B#x2 — 4.%AxC
IF (D) 5, 10, 10
5 PAUSE 1111
D =0.
10 X1 = B/(2.#A) + D#x0.5
X2 = B/(2.#A) — D#+0.5
i

Ynpaxunenue 3.12. Ucxoas u3 maccusa X(I), I = 1.2,...
..., N, nmoayunts MaccuB Y(I), cocTosmuii H3 O6PaTHBIX BeJHYHH
cnucka X(I), T.e. Y(I)=1./X(I) (370 mnporpamMma o6paieHus
IMaroHanbHOM MaTpunel nopsinka N). Ecim okaxercs, uTo jeneHue
Ha X(I) neBoamoxHo (X(I) = 0.), OCTaHOBHTb MalLIHHY HHCTPYKIHeH
PAUSE' 55, npeaycMoTpes npogosmxeHne cyera. OKOHUaHHe BEIYHCIIE-
HHit ormetuTb mHCTpyKuuell PAUSE 44,
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B HekoTOpHIX KOHKpeTHRIX peanunsauusx Poprpana,
B HEKOTOPLIX TPAHCIATOPaX, KPOMe NeyaTH LHGPOBLIX KOH-
crant, HHCTpyKuus PAUSE nMeer 3aMeuare/bHyIO BO3-
MOJKHOCTh IeuaTaTh JI000# TEKCT, HANMHCAHHKLIH Hellocpen-
crBeHHO nociie PAUSE u 3akiiOueHHBIH MEXIy HIBYMS
anocrpodamu ().

Hanpumep, unCTpyKuUHUS

PAUSE 'M@CKBA'’

OCTaHaB/JMBAasl MallMHy, 3aCTaBjifieT ee IeyaraTb CJIOBO
MOCKBA, a uHCTpyKuUUSA .

PAUSE 'END @F PROGRAM’

nevaraer CJioBa

_END 0OF PROGRAM

Tekcr, neuaraemuiii unctpykuueii PAUSE, moxer co-
Aepxarb JI0Oble OYKBRl, LH(PH U CHMBOJEI H3 andaBUTA
dopTpana, 3a HCKJIIOUEHHEM CHMBOJIA anocTpoda. ITo orpa-
HHYEHHE CBSI3aHO C TEeM, YTO CHMBOJ anocrpoda BHIOPAH
B KayecTBe I'PaHHYHBIX yKasaTeseil TeKcra, NpeJHAa3HaUeH-
Horo juis nedard. Mucrpykuus PAUSE 'MOG KBA'’- orne-
yaraer caoBo MOC, crosimee . Mexxny AByMs GauKaimumu
anoctpocdaMH.

B ornuue or Bcex octanbHBIX (GOPTPAHOBCKHX HHCTPYK-
Ui, KOTOphIe MOTYT NMPHCYTCTBOBAaTb MJIH OTCYTCTBOBATb
B nporpamme, uHctpyKuus END o6ssatenpHa B Kaxnoh
nporpaMMe. BoJsiee TOro, mMecto 3TOd HMHCTPYKIUHH TOYHO
onpezneneHo — pHeTpyKuusa END Bcerna siBasiercsi mocien-
Hell HHCTpyKuuell nporpamMel.

Mucrpykuns END wusobpakaercsi eIMHCTBEHHBIM CJIO-
BOM — KJloueBbM cjioBoM END, oHa He OKasmBaeT HH-
KaKOro BJMSAHHMA Ha PabOTy MaIUMHBI — 3TO HEHCIHOJHse-
masg onepauus (cp. ¢ CONTINUE). Poap uHCTpPyK-
uun END cocrour B TOM, uTOGHI YyKa3aThb TPaHCIATOPY
KOHell TeKCra nporpaMMel. IIpakTHYeCcKH IIOJHOTA INpoO-
rpammbl o6ecrieyuBaeTcsi TeM, YTO B KOHIE KaXKIOH KOJIOIbI
nep¢okapT, NPeACTaBJAfIOUWEH NOJHYI0 Nporpammy, Ao6aB-
Jasior nephokapry, Ha KOTOpO# ornepdopHpoBaHA HHCT-
pykuus END,
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KonTtpoasHste ynpaxuenus- k riase 111

3.1K. Cpenu necsiTH NePeYHC/IEHHLIX HHXKe HHCTPYKUHMH yKa3aTh
HENpaBHJIbHbHIE H OOGBSCHHTL OLIHGKH:
1) IF (FORTRAN) 2, 3, 5
2 GO TI @ 3, 5) K
_ 3) DO 10 INDEX = 15, 13 .
4) IF(JS—3)4, 5, 6
5 IF(NIL) 2, 3, 4, 5
6) DO 2 A =1, 100, 2
7) GO TO MORE, (15, 14, 13, 12)
8) D@.20J =1, 50, 2, 3
PDIFX*»+2—Y*2), 2, 2, 4
10) IF (L1.OR.L2) X = 2.
3.2K. Huxe nepeuncieHs! necsith m-xcrpyxmm ynpasneHus.

JIns BBIYUCIIEHUST YKa3aHHBIX B HHCTPYKIHUAX Bblpa)KeHHPI 3ajanTca
3HauYeHUsl Y4YacTBYIOIIUX B HHX IepeMEHHBIX:

A=—-175
B=+4 113
C=16.2
I1=2

Jlnst KaxKnoil M3 MHCTPYKIHMHA yNpaBjieHH Halo yKasaTh HOMep Cleny-
Iolelt HCIOJHsIeMOl HHCTPYKIMH. B ToM cityuae, korga B BOnpoce 3aaHo
HeCKOJIbKO MHCTPYKIHH, yKa3aTh nepefauy ynpasJjeHHs MOCje nepBoii

H3 HHUX:
) IFA+B—0Q17, 18, 19
2 GO TP 921
3 IF(B) 19, 35, 72
4)  PAUSE 44
34 GO TO 2000 .-
“4X=X+Y

5) IFB—C) 172, 2, 95
6) GO TO (4, 12, 15, 4, 14, 14, 20), I
7) GO Ta(l, 2, 3, 4,1
8) D@ 5 IND = 2, 100, 2
21 X=Y=Z
9) IF (I — 3) 10, 20, 30
10) IF(I++1)1, 3,5
3.3K. CocraButb Tabnumy e* mo npuOIHKeHHOH QopmyJe

2 3
exa«,1+x+i‘-+i+%

INS Bcex NeNkIX 3HaueHmii x of 1. ;o 100., PasMecTHB pe3yJIbTaThl
B Tabnuue TAB.
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3.4K. CocuuraTb, CKOJBKO pa3 6yjeT BRINONHEHA Kakaas HHCTPYK-
LA HHXKENPHUBOAUMONR NPOrpaMMBl K MOMEHTY OCTAaHOBAa MO HHCTPYKIHH
ST@P

5X=0. )
10 D@ 500 I = 1, 100
50 X=X+ 1.0

55 IF (X — 20.0) 101, 101, 100
100 IF (X — 80.0) 102, 102, 193
101 A()=3.0#X #2440 X
75 GO T@ 500
12A(IN=50%*X#x2460+X
76 G@ T2 500
1B3A(N=70sX 222480 X
500 CONTINUE
1000 STOP

3.5K. Ha oxpyxHoctu ¢ nenrpoM B Touke (XC, YC) 3anana nyra
¢ KOOpAHHATaMH Haua/ibHoi H KoHeuHoit Touek — (XN, YN) u (XK, YK)
COOTBETCTBEHHO. ’ ’ °

Hanucate mporpamMMmy, npHcBauBaiollyio BeauunHe MON Homep
YeTBEpPTH OKPYKHOCTH, B KOTOPOH HaXORMTCS HauajibHas TOYKa, a Be-
auuyuHe MPK — HOMep ueTBepTH KOHEUHOH TOUKH.

Ecau kpafinsas Touka sagannoif ayru (XN, YN) mm (XK, YK))
cOBNMajaeT ¢ TOYKOM, JieKalllefi Ha rpaHMIle ueTBepTell, TO COOTBET-
crBylomeii Hckomoit BesuunHe (MON wunm  MOK) npucBauBaercs
HoMep YeTBepTH, B KOTOPOH HaxoAuTcs OmiKaiiuasi OKpeCTHOCTb Kpai-
Hell TOYKHM, NpHHajjexamas Ayre. ([IBuxeHHe mo Jyre — IPOTHB
4acoBOH CTPEJKH).



I'JTABA IV .
WHCTPYKLHU BBOJA U BbIBOJA

M3 uHCTPYKuHMil, OMUCAHHBIX B JABYX NPEABIAYLIHX IJia-
BaxX, yXe MOTYT OBITb COCTaBJ€Hbl peajbHble NMPOrpPaMMBbI
pellleHHsi JOCTAaTOYHO CJOXKHBIX 3ajay. MammuHa CMOXKer
paGoraTh 1O 3TOH NporpaMMe, BLINOJHAS apH(MeTHueCKUe
MHCTPYKLMH HJHM MHCTPYKUHH yNpaBjieHHsi. DTO PCHOBHas
pa6ora MamHHbL OIHAKO, He MEHee BaXKHEI ee PYHKIMH CBSA3H
C BHENIHUM MHpOM, MAalIHHA NOJXKHA YMETb YHUTATh JAHHBIE
U mevarath pe3yJibTaThl TaK Ke, KaK W BHINOJHATH BBIUHC-
JIEHHSA. )

MHCTpyKUMAM BBOAA M BhIBOo#Aa fisbiKa doprpaH mocss-
IeHa HacTosiuas raasa. [lepBriil ee maparpad, He BKJIIOYalo-
muid onucanus uHCTpykuuii dpprpaHa, Moxer ObITb,
TeM He MeHee, NOJIE3eH UMTATe]I0, HHTEePeCyIoleMycsi BO3-
MOKHOCTSIMH TOATOTOBKM BHEIUHHX HOcHTesell HHGopMa-
MM HA Das3jHYHHIX MallHHAX. -

§ 1. PHCyHOK BHEIUHHX HOCHTeNeH MHbOpMaunu S

JlaHHbIe 17151 BEIYHCIEHHH BBOAATCSA B MAILIHHY C IIOMOMLIBIC
pasHmix Hocureseit uHopMauuu. HauGosee pacmpocrpa-
HeHHHI M3 HUX — 3TO nepgoxapma, NOBOJLHO 4acTo s
31Ol menu ucnoabdyercs OyMmaxkHasi mnepopHpOBaHHAS
JieHnTa. MarHuTHBIE JIEHTH Hayajd HCNOJIB30BAThCH B Kaye-
CTBE BHEINIHHX 3aNOMHHAIONUX YCTPOHCTB H HOCHTeJeH
BBOAMMO# HH(GOPMALNH MOYTH OJHOBPEMEHHO C NOSBJIEHHEM
mamuH. Cefflyac K uyHC/Jy YCTPOHCTB, XDaHAIIUX NAaHHEBIE
H BBOISIIMX MHGOPMALMIO B NMaMATb MAUIMHE], NPUCOENU-
HEHbl MarHUTHEIE IMCKU. B HEKOTOpBIX cnenuanbHBIX HPH-
JIOXEHUAX HCIOMNB3YIOTCA YCTPOUCTBA, YHMTAIOIHE MAIIMHO-
IIMCHBIA MJIH Ja)Ke pYKONMCHBIH CTHUJIM30BAHHHI TEKCT,
U ycTpoiicrBa, BOCHpPHHHMAIOIHe rpaduyeckyio HHpopma-
LHIO CO crenHajJbHbIX 3KpaHOB. CoBpeMeHHbIE BEMYHCIIH-
Te/IbHbIE MalUMHBl HCHOJB3YIOT CTaHAapTHYIO 80-KOJIOHHYIC
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nepdokapry pasmepoM 82 X 187 mm. Hanecennrle Ha mep-
(poKapTy NpsIMOYroJIbHbIE OTBEPCTHS NPONYCKAIOT 3JeKTPH-
yeCKHUe HMIyJbCHl HA YHTAIOLIME IIETKH, C KOTOPHIX 3TH
UMIYJBCH NMOCTynNalor B MamuHy. CucreMy oOTBepcTHii Ha
nepdoKapTe Ha3HBAIOT €€ pUcyHKom. PHUCyHOK nephOKapThl
onpenensiercss nepgopupylomHuM o6opynOBaHuEeM, INpHIAH-
HBEIM MallliHe, U NpaBUJaMH NepgopupoBanusi. Ecau nepdo-
KapThl BCEX CYLIECTBYIOMHX BBYHCIHTENbHBIX MAlIMH CTaH-
JapTHHL 1), TO DHCYHOK mep¢OKapThl Ha Pas3HHIX MalIHHAaX
pasJjinyeH.

B Hacrosimem naparpade pacCMOTPEHBI DHCYHKH HOCH-
tesefl WHpOpMAUMHM TPEX THNOB MalMH: aMePHKaHCKHX
mamul cepun IBM-360 u coBerckux wmamun B3CM-6
H «MUHCK-22». h ~

Ha puc._13 npencraBnen Buj ctannapTHOH 80-KOJOHHOH
nepdokapre. Kaxkmas mnepdokapra Hecer uHdopmauuio
B JBEHAJaTH OCHOBHHIX crpoukax. Ha puc. 13 BugHO, uTO
TOJIBKO JIECATh CTPOK M3 JBEHAJLATH OTMEUEHHI OTIeYaTaH-
ueIME nudpamu or O 10 9 (1Be CTPOUKH C HOMEp aMH KOJIOHOK—
HHIKE CTPOKH HyJiell H HHXXe CTPOKH JE€BSITOK — SIBJIAIOTCS
BCIIOMOTaTeJbHEIMA U He BXONAT B YHCJIO OCHOBHBIX JIBe-
HanuaTH).

JIBe OCHOBHBIE CTPOYKH, HE OTTEYATaHHEIE HA KapTe, 3TO
cTpouka 12 — camasi BepXHsAsl CTPOYKAa KapThl — H CTPOU-
ka 11, pacnoJioxkeHHas1 MeKAy CTPOKOil 12 u cTpokoi Hyseil.
Crpouky 11 HasnBaroT HHOrZa cmpoxot X.

1. Mepdoxkapra IBM-360. B craugaprHoiinepgo-
Kapre ucnossdyercsi 80 KOJOHOK, B Kax0ff M3 KOTODHIX
MOXeT OHITb OTnepiOpHPOBAHO OfHO, ABAa WJIM TPU OTBep-
crusi. Kaxras KonoHka wusobpaxcaer ONHMH 3HaK: OykK-
By, uupy WIH cnenyaibHBIH cumBos. PaspeueHo orcyt-
cTBHe mnepgopanuM B JIO6G0H M3 KOJOHOK WM Tpynme
KOJIOHOK.

Crpouku nepdoKapThl pasfiesiloTcsi Ha JBe KaTeropHu.
Crpouku 12, 11, unu X, u cTpoKa Hyse#l HasHIBalOTCA
eHemexcmogoimy, crpokun 0, 1, 2, ... 9 — 310 CTPOYKH

yugp poseie.

1) B 1969 r. ¢upma IBM BHInycTH/IA BEIMHCAMTENbHYIO MAILHHY
IBM-3, mpexHasHayeHHYI0 A MaJHX M CPEJHHX ABTOHOMHHIX NpO-
MBIIIJIEHHEIX NpPeANpUATHH, ¢ HecTaHAapTHOH nepdokaproit. Ha Brpoe
MeHbIIeH, YeM y CTaHXapTHHIX nepoKapT, MOBEPXHOCTH KapTel IBM-3
NpefycMOTPeHO MecTo s mepdopanuu 96 u.nevatn 128 Gyks, nudp
H CrenHalbHeIX 3HakoB. OTBepcTHS NepOPHPOBAHHS KpYIVIble. °
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Puc. 14 nokasrBaer pasjiefieHHe CTPOK Ha JiBe KaTero-
pun. Crpoka HyJeHl NpHHAJVIEKHUT OLHOBPEMEHHO OGEHM
KaTeropHsm.

Kaxnoit uudpe or 0 1o 9 coorBercTByer opua nepdgopa-
IIHOHHAs NPOGHBKA — OJ(HO OTBepCTHE B MepdoKapTe B COOT-
BETCTBYIOIIEH CTPOKe: Hampumep, Ha puc. 15 nugpa 8 npo-
fuTa B JEBAATOH KOJIOHKE.

Kaxpoit 6ykse saTHHCKOro angasura or A 10 Z coor-
BETCTBYIOT ZBe mnep¢opanmuud B OfHOII KOJOHKe, ONHA U3

l

Cmpora 12
Cmpona Il v X
/ 7Teppoponus
e mexema
12 4 6 8 10 12| (60 62 64 66 68 720 72 M 76 78 80_ ) |
0000000000000 \coooOOOOQOOOOOCO0OOO000 l
-HHHHIHH IREE R R RN R RN I
222222222222 22222222222222222222 I//:pwopﬂzll/ﬂ
3333333333333\ \333333333333333333333 IW{W”"””
4444444444444 4444444444444444444 l
5555553555555 556055555555555955 I
6666666666666 66666666666666666 I
7771171771711171 77172771177177277177177 I
. 8888888888888 3888888888888888888 l
12 4 6 8 10 12 1 62 64 66 68 70 72 74 76 78 80 -
99999999999999 99999999999999999919__]

Puc. 14.

7
3THX nepdopanyil HAXOXUTCA BO BHeTeKCTOBOH CTPOKe, JApY-
rasg — B LUGPOBOH.

Yacte crmenuainbHHIX CHMBOJIOB H300pa)kaercsl ONHHM
nephopanHOHHEIM OTBEpPCTHEM, Jpyras 4acTb — JABYM,
TpeTbs vacTb — Tpems. Puc. 15 maer usoGpaxenue GyKB,
1P M CHeuHaJbHBIX CHMBOJIOB.

OnHa HIH HECKOJIBKO MOAPSi/ PACIONOKEHHHX KOJIOHOK,
NPEACTaBAAIOMMX OXHO YHCJO, CJOBO HJM euHOe 0603Ha-
YeHHe, COCTAaBJIAIOT 30HY nequorcapmbz. UHca0 KOJIOHOK,
OTBOJMMOE IOJ KaXJyl0 30Hy, COOTBETCTBYET CAMOMY MJIHH-
HOMY YHCJy, CJIOBY, OGO3Hauy€HHIO, 3alHCHIBAEMOMY B 3Ty
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sony. Kapra, Ha koTOpyl0 HaHeceHa mepdopauus no 30Ham,
n3obpakeHa Ha puc. 16.

OrpuuaresibHOe YUCJIO HAa KapTe orMmevaercsi mepdopa-
nueil 3HaKa «<MHHyC» (cTpoKa X) B KpaiiHell NpaBo#i KOJIOHKe
30HHI (HaJ MJIAIHM pa3p AfoM 30Hbl). Hanpumep, Ha puc. 16
OTMEYEHO OTPUIATEJNLHOE INpeBLILIEHHe TEKyIEeH 3apnJaTel
HaJ| 3apmjiartoil mpomwioro mecsna — «—17.25». - .

Bropasi BO3MOKHOCTb 3aNHCHIBATH OTPHIATENbHbIE YUCIA
Ha KapTe — INpeJycMaTpUBaTh KPaHHIOW JEBYIO KOJOHKY
30HB ]I 3HaKa YHCJa, 3aNHCAHHOTO B 30HE.

’

///‘151 TF((Ax%2+B**2)-X*Z) 12,13, 14
mmn n _

12 4 6| 8 10 1'2'14 wltla zlnlzzlu'zs 28 30 32 34 36 38 40 42 4 46
uunounuuuuouuououuunulolnuuolnnlounuoounuuuuon

11l\|11111l111111111111111|11l11|111111|111111
zzzzzz22zzzz2|z|zzlzz22zzzzlzzzzzzzzzzzzzzzzzz
3333333333333333333a33333333|3||33333333333333
44444)444-424400444M04444044444444440444444444444
555|555slls55555555|5555|5555555555555555555555
aee%ﬁe B66666606566666666666666666666666666666666
777777777777777777777l7777777777777777777377777
aaasasasllsllalsllalsalslsaslaalaaaasssasssasa

3B 40 2 4 4
999999.9999999999999999'9999999999999999999999

Puc. 17.

OJIHOBpeMeHHO ¢ nepdopHpoBaHUEM KapThl neptpopnpylo-
mee yc'rpoucmo neyaTtaerT Haj KaXIOH KOJIOHKOH BHIIle
JIBEHAJLATOH CTPOKH CHMBOJI, COOTBETCTBYIOLMI nepdopa-
MM KOJIOHKH. Hanpumep, Kapra, Ha KOTOPyIO HaHeceHa
¢opTpaHOBCKAsT HHCTPYKHHSA

151 IF ((A#s2 4 B#+2) — X#Z) 12, 13 14

¥MeeT BHJ, NPEACTaBJEHHBIH puc. 17.

Onna nepdokapra COmepXHT Bcerja He Oosee ORHOM
uHCTpyKuuu dopTpana.

2. Teppoxapra BICM-6. PucyHok nepdokaprs
OmpefieifieTcss He TOJbKO TEeXHHYeCKUMH TapaMerpamu

4 10. A. IlepBuH , ’ : 97



BBIYUC/IUTETLHON MAHIMHEL, HO TAKXKe U €e OnepayuoHHol
cucmemoti — COBOKYITHOCTbIO NPOTPaMM, yNpaBJsIOUIHUX pa-
6oTOi BceX YCTPOHCTB MAlIMHHI H, B YaCTHOCTH, YCTPOHCTB
BBOJia U BHIBOAA. [y MamuHel BACM-6 cosnaHbl HECKOABKO
ONepanMOHHEIX cHCTeM. B sToM mnaparpade paccMoTpeH
pHUCYHOK nepdoKapTel, COOTBETCTBYIOLIMH ONHOH H3 HHX.

Mupopmanus Ha nepdokapre B3ICM-6 sammncana He
noKoJioHHO (kKak Ha IBM-360), a moctpouno. Kaxnwiit anda-
BUTHO-IIU(POBOH CHMBOJI 3aHHMaer BOCEMb JIBOMYHEIX pas-
pANOB: CTapmHuil pas3psl — KOHTPOJBHEIH, OH CHAYXKHUT AJs
KOHTPOJIi YETHOCTH KOJOB, OCTaJbHLIE CeMb, pa3psioB —
conep:xarenbHple. CeMHpaspsiHEIE JBOHYHBIE KOJBI CHMBO-
JoB andasura doprpana, HCnoOnb3yeMble NpPU NPOGHBKE
nepdokapT, NpUBeieHb B Tabsule 5.

TaG6nuna 5

CumBon n“‘,’(’;‘;’*“’“ Cumson ﬂ“‘}(’g‘j{“"“

0 0000000 N 1000101
1 0000001 %] 0101110
2 0000010 P 0110000
3 0000011 Q 1000110
4 0000100 R 1000111
5 0000101 S 1001000
6 0000110 T 0110010
7 0000111 - 8] 1001001
8 0001000 v 1001010
9 0001001 w 1001011
A 0100000 X 0110101
B 0100010 Y 0110011
C 0110001 Z 1001100
D 0111111 -+ 0001010
E 0100101 — 0001011
F 1000000 * 0011001
G 1000001 / 0001100
H 0101101 . 0001110
I 1000010 y 0011011
J. 1000011 ( 0010010
K 0101010 ) 0010011
L 1000100 = 0010101
M 0101100

TepBble BOCEMb KOJIOHOK KapThI_HE HCIOJB3YIOTCA AJIS
nepopanyy CHMBOJIOB, OfHA M3 3THX KOJNIOHOK HeCeT KOHT-
DOJIBHEI Pa3psifi, OCTajJbHbE CeMb HE CONepKaT HHKaKOH
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ungopmauuu. Iy nepdopanus CHMBOJIOB OTBOAATCSA 72 moc-
JeIHHX KOJIOHKHM KapThl. OpfHa cTpoka 80-KOJIOHHOH CTaH-
AapTHOH mephOKapThl COAEPKHUT 9 CHMBOJIOB.

BocnpuHnMaemas MamuHOH HHGOpMAIUs CONEPKHUTCS
B BOCBMH CpEIHHX CTPOKax neptoKapThl — JiBE CaMbie
BEpXHHE CTPOUKH, CTPOKH 12 u 11 M IBe cambie HHXKHHe
CTPOYKH, CTPOKH 8 M 9 He BOCIPHHHMAIOTCS YHTAIOLHUM
yCTPOHCTBOM. -

Takum o6pa3zoM, Ha OfHOH nepdokapTe MOKeT OBITH
nomemeHo 9 X 8 = 72 andaBUTHO-1H(POBEHIX CHMBOJA.
DTOro AOCTATOYHO, YTOG Pa3MeCTHUTh HAa OXHOH nepdokapre
CHMBOJIBI OJ{HOIl CTPOKH (hOPTPAHOBCKOTO OsaHKa. Tak ke
Kak # Ha IBM-360, onna nepgokapra B3CM-6 coorBercTByerT,
BooOuie roBopsi, opHOi HHCcTpyKuun doptpana. Onnako,
paspsae 61anKa (¢ 73-ro no 80-ii), Ha KOTOPEIX 3aNHCHIBAETCS
BCIIOMOTaTesIbHas HHGOPMallUs THIIA HOMEPOB CTPOK, HaHMe-
HOBaHHMS INpOrpaMMel H T. ., Ha mnepdokapre BICM-6
He MOryt OhTh nponepdopHpOBaHbL

Puc. 18 uso6paxaer nepdoxkapry BACM-6 ¢ nepdopa-
et cuMBoJIoB dopTpaHa B TOM NOPSZIKEe, B KAKOM OHH INIPH-
BelieHr B TabGnuue 5. [l HArJsIHOCTH NMYHKTHDHO HaHe-
CeHbl TPAHHULBI TPYMNIN Pa3psloB, H300paxKaloUUX CHMBOJEL.

Ha puc. 19 nokasan Bua ueCTpyKuuH doprtpana

A = (X##2 + Yas2) — Z :

HaHeceHHO!l Ha mepdokapty BICM-6. .

3. MMepdpomenTta «Munck-22». Ilpn oGpaGorke
6yKBeHHO-CHMBOJIbHOMH HH(}OPMAIMHK MaHHA «<MHHCK-22» uc-
NoJb3yeT B KauyecTBe OCHOBHOIO BHEIIHErO HOCHTeAs HH(pOp-
Mauuu nepgopHpOBAHHYIO OYMaXKHyIO JeHTy. «MuHCK-22»
JomnycKaer, BIOpoueMm, H pabory ¢ nepdekapTamH.

Broae Bceit pinHbl nepdosieHTE HAHECEHA CHHXPOHH3H-
pywoouias JopoxKa, Ka)KJoe OTBepCTHe KOTOpO# OTMeuaer
CTPOKY Ha nepdosieHte. B cTpoke nepdosieHTH ymeliaercs
OIHH CHMBOJI MeXJAyHapomHoro kopa M-2. B Hem cumBox
M300paxaeTcsi MATbIO ABOMYHBIMH paspsinamu. Ilpu stom
O uaum 1 pBOMUHOrO paspsiia COOTBETCTBYIOT OTCYTCTBHIO
HJIH HAJIHYHIO KPYTJIOro nepgoparOHHOro OTBEPCTHSA B CTPO-
Ke nepgosientel. Tabmuup 6a m 66 malorT npencraBiieHHE
0 Kozie M-2. Tloutu Kaxsiit Kox, Tabiuibl 66 XapakTepusyer
e onuH, a napy cumBosoB. OnuMHAKOBO nepcopupyiorcs,
Hanpumep, 6ykBa P (pycckasi) u R (narunckas), GykBu bl
(pycckas) u' Y (naruHCKas).
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Ta6numna 6a

Cowoon | FOUMMEEON | Guupon | st xox
0 01101 -+ 10001
1 11101 —_ 11000
2 11001 / 10111
3 10000 , 00110
4 01010 . 00111
5 00001 ( 11110
6 10101 ) 01001
7 11100 = 01111
8 01100 * 10010
9 00011 , 10100
Ta6auuna 66
Pycckui#i |JlathHCcKui| JIBOMURLIK Pycckuit [Jlatunckuii| JBOHYHRH
CHMBOJI CHMBOJI KOA& CHMBOJI | CHMBOJ KOR
A A 111000 Il P 101101
B B 110011 P R 101110.
B w 111001 C S 110100
T G 101011 T T 100001
pi D 110010 y - U 111100
E E 110000 (o) F 110110
X \Y% 101111 X H 100101
3 Z 110001 11 C 101110
% 1 101100 i1 . 001011
U J 111010 jits 000101
K K 111110 bl Y 110101
JI L 101001 b X 110111
M M 100111 3 - 010110
H N 100110 10 011010
o o - 100011 hs ! Q 111101

IlaTu nosunuit B crpoke nepgoJieHThl ObI0 GbI HE J0CTa-
TOYHO, 4T06 3aKORUpOBaTh 64 cuMBOJa Koa M-2 6e3 Hcnosb-
30BaHHSI PErUCTPOB TpPeX CIEelHabHBIX KONOB — «Ludpay,
«OykBa pycckas», «OykBa JaTHHCKas». CreunasnbHbIH
Kol «uudpar» OOsi3pIBaeT YUTATh BCe NOCJENYIOMIHE CTPOKH
nepgosieHTH KaK Koael Tabauusl 6a 10 Tex mop, inoka
T0CJIeI0BATEIbHOCTh CUHTHIBA@MBIX KOJIOB He Oy/leT NpepBaHa
CrellHaNbHBIME KOJaMH «OyKBa pyccKas» uiau «OyKBa Ja-
THHCKasiy. BHYTpPM MamHMHB KaXnOMy CHMBOJNY — GYKBe,
ux¢pe, cnennaibHOMy CHMBOJNY — OTBEJEHO MOJe He H3

102



nATH, a W3 LIeCTH JIBOMYHBIX paspsnoB. Haauune Konos
«6yKBa» - BIePelld TNOC/EN0OBAaTeIbHOCTH CTPOK 0GA3HIBAET
M4LIMHYy BO BpeMs BBOAA KaXKJAOro NATHPA3PANHOTO KOia

Puc. -20. .

¢ nepcosieHTH 106aBASATh B N0JIe CHMBOJIA B IAMATH MallUHEBI
BHEpeIN CTPOYKHM U3 NATH Pa3pAfOB €JUHHIYY CTapLIero
HIECTOTO ABOMYHOrO paspsna. Tak, npoburas Ha nepdosenre
crpouka puc. 20 Oyzer

BOCHPHHATA KaK CHM- [q@ - @ @@ | npuavax naroms
BOJI «=Y», €CJIH OHA HaXoO- e. o0 ( ’
IUTCA B IOCJ]EN0BaTe N b- v 00| D
HOCTH,  BO3IJVIaBJIseMOM e o rmeon npobena
KOJIOM «LHdpa», KaK CHM- . o0l B
Boan «K», ecaum Bnepemu .0 cumBon npobena
CTOMT KOJ «pyccKasi GyK- 0 - @6 npusiaKk UKD
Ba», H Kak cumBon«<V», | 9914 §| ¢
€CJIH BIIEPENH CTOHT KOI' | 9@ « @ 7
«1aTHHCKas OyKBa».

Puc. 21, usobpaxaer
npo6uTyIo Ha nepdoenTe ‘ CHHXDOHH3HPYHOWAA AOPOXKA
HHCTPYKIHIO ) Puc. 21.

Gg Tg 217

B HeKOTOpHIX TPAHCTATOPAaX HCMOJBL3YIOTCS He BCe BO3-
MoxkHOcTH Kopma M-2. Tak, tpancasitop MOPB3 (cm. «Jlute-
parypHble yKasaHHs» B KOHle KHurH) ¢ doprpana aia Ma-
IHHE ¢«MUHCK-22» JIONyCKaeT TOJNbKO JIATHHCKHH andaBuT.

§ 2. HUuctpykuus BBoja

B ¢opTpanoBcKoii iporpamme  onpejiesieHs! JHLIb HaHMe-
HOBaHHs nepemeHHbIx. OfHA U3 BO3MOXKHOCTEH NPHCBOUTH
STHM MePEMEHHbIM KOHKDETHEIe 3HAUeHHS — HCIONb30BaHHe
apuQMeTHueCKHX MHCTPYKUMH THIIA

A = 3.14159.

Kaxnpiit pas B Takom cJiyyae NpHU HCIOJHEHUH Nporpam-
MBI NIEpPEMEHHEIM NPUNUCHLIBAETCS OXHO M TO XKe onpenenen-
HOe mporpaMmolf 3HauyeHHe.
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Kpowme TOro, KOHKpeTHbIE 3HaUeHU T HCXOHbIX JAHHBIX —
NepeMeHHbIX — MOTYT ObITh BBeJIeHbl B MAIIHHY C BHEMIHHX
HOCHTeJIell ¢ MOMOIIBIO” uHcmpykyuli 66oda. B atom ciyuae
OIIMH pa3 HamuCaHHAsl MPOrpaMMa MOKeT GEIThb MHOTOKDaTHO
HCIIOJIHEHA, KaX[bli pa3 ¢ BHOBb BBOJAMMBLIMH 3HAYEHHAMH
JaHHbIX. HMHCTpyKuum BBOjA oGecneynBaioT, TakuM obpa-
30M, 60JBIIYIO THOKOCTb HCIOJB30BaHHSI NPOrpaMM.

B nporpamme

A=25
B =32

4.1
C=1.0 @D

Y = A#X#s2 -+ BsX+C .

BesinunHbl A, B u C onpefenensl Kak KOHCTAHTHI, HX 3Haue-
HHS ONpefieNIIOTCA NPHBELEHHBIMUE B Iporpamme apudMeru-
4YeCKHMH HHCTPYKUMAMH. B j1060M MecTe mporpammel, rie
nepemennsie A, B, C Gynyt ynotrpe6iieHsl, CKOJbKO Obl pa3s
HH BBINOJIHAJACh NporpaMMa, OHM GYLYT UMeTb YKasaHHBIE
KOHKpETHbIE 3HAYEHHUS.

Tpun apudmernueckue HHCTPYKUUH mnporpammul (4.1)
MOT'YT OBITb 3aMEHEHBl OHOH HHCTPYKLUHeH

READ(, 1) A, B, C

Sro npumep HHCTPyKuMH BBona Ha doprpane. OHa yKa-
3bIBaeT, YTO BeJMUHHB A, B, C no/KHE OBITH NPOYUTAHBI
€ HEKOTOPOro BBOJHOTO yCTPOHCTBa, HalmpHUMep yCTPOHCTBa,
yyTaonero nepgokapThl.

PaccmarpuBaemasi MHCTPYKIMs BBOAAa (OPMHpyeTcs H3
cioBa READ, cko6ok u cnucka nepeMeHHbIX. Cozmep2Kumoe
CKOOOK — JIBe LEJbIE NOJIOKHTENbHEIE KOHCTaHThI, H3 KOTO-
phIX NlepBasi — CHMBOJIHYECKHH HOMep YCTpOHCTBa BBOJA,
a BTOpas — HOMEpP HHCTPYKUHU. DTH KOHCTaHTH, TaK Xe
KaK U 3JIEMEHThI CIIUCKA NIePEMEHHBIX, Pasjie/ieHbl 3aNSAThIMHU.
B uHcTpykuuu

: READ(, 1) A, B, C

YHCJIO 2 XapaKTepH3yeT HEKOTOpPOe YCTPOHCTBO BBOAA. DTO
YHUCJIO — KOJl, CHMBOJIHYECKHH HOMep YCTPOHCTBA: OH He
CBfi3aH HENOCPEJCTBEHHO C KAKHM-/1H00 KOHKPETHEIM yCTpOi-
cTBOM. JIifi MAlUMHEI 3TO YUCJO FOBOPHT, YTO NepeMEHHEIE,
nepeyuciasieMble yKasauHoil uHcTpykuueii READ, 6Gyayr
nocTynatb B MallHHY C ycTPO#cTBa, KOTOPOMY NPHCBOEH
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HOMEp 2. SroT HOMep Jnajee OyleT Ha3LIBATLCS HOMEpOM
karasa. B wHetpykumu READ Ha mecTe HOMepa KaHasa
MOKeT ObITh yKa3aHa (HKCHPOBaHHAas NMepeMeHHas. B Takom
cjaydyae OfHA U3 INPEAUIeCTBYIOMHMX HMHCTPYKUMH IOJKHA
NPHUCBAUBATh 3TO! NepeMeHHOH KOHKDETHOe 3HaueHUe:

NIL = 4
READ (NIL, 2) X, Y

3neck uHcTpykKuus READ o6ecneunBaer BBOA BeauuuH X
1 Y ¢ KaHala HoMmep 4.

BooGute roBopsi, OniH HOMeD KaHaja B PasHBIX CHTya-
IHSX MOXET COOTBETCTBOBAThL PAa3sHbIM KOHKPETHHIM YCTpOH-
crBaM. OnHO3HauHOe CONMOCTABJIeHHe HOMepa KaHala C yCT-
pO#CTBOM OCYIIECTBJISCTCA HENOCPeACTBEHHO MNepel HCroJ-
HeHHEeM NPOrpaMMbl: MAIIMHA NoJydYaer HHGopMalHio, yKa-
3bIBAIOILYIO, UTO KaHaJl HOMep'2, HampHUMep, COOTBETCTBYET
MAaTrHUTHOMH JIEHTe JIEHTONPOTSIXKHOIO MeXaHH3Ma HoMep 4,
a KaHaJ HoMep 3 — yuTamoueMy (nepgoKapThl) yCTpOHCTBY
nomep 1. Takas, Kasamoch Gbl, HMCKYCCTBeHHas NpHBSi3Ka
HOMEpOB YCTPOHCTB K HOMepaM KaHaJIOB JaeT NporpaMMHCTy
G6JbIIHE BO3MOXKHOCTH T'HOKOrO HCHOJIb30BAaHHUSI BHEMIHHX
ycrpoiictB. BmecTo TOro 4roGhl 3aBHCETh OT KOHKDETHBIX
BBOJIHEBIX H BEIBOAHBIX YCTPOHCTB, IPOTP aMMHUCT JIEFTKO MOXKET
BLIOPATh T€ U3 HHUX, KOTOPHIE HAXOAATCS B paboueM COCTOSA-
HHUH H CBOOOIHBI K MOMEHTY HCIIOJHEHHS NpPOI'PAMMEL

Cniucok nepeMeHHHIX B HHCTPYKuuu READ Moxer uMetsb
ao0yio nauHy. Hampumep; no MHCTPYKuuH

READ 3, 2 A, B, C, D, E, F, G, H, g, P,
* Q! R) S! T) U) v) W) X)_ Y) Z

6yayT BBEEHEI C KaHa/la HoMep 3 BAaALATh 3HAUeHUH U NpH-
CBOEHbl COOTBETCTBEHHO IePEeUHCJEHHBIM JBajuUaTH Iepe-
MEHHBIM.

INepemennbie B cnucKe WHCTpyKuuu READ moryT GhiTh
Kak JeHCTBUTENbHBIMH, TaK H LeabiMH. Bosee Toro, B onHOM
HHCTPYKUMH MOTYT ObITh Ha3BaHbI NIepeMeHHble 060U X THIIOB.
Tak, HHCTPYKUHUS

READ4, DA, L B, J, C K

SIBJIAETCA JOMYCTHMOH.

Ilepemennble B cnucke HHCTPyKuuH READ wmoryt Gbith
HHIEKCHPOBAaHHBIMH. HMHIEKCH, eciM OHH HCHOJB3YIOTCH,
MOTyT ObITb KOHCTAaHTAMH HJIM NePEMEHHBEIMH, KOHKDETHBIE
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3HAUeHHS KOTODHIX ONpeJlesleHHl K MOMEHTY HCIOJIHEHHS
uHeTpyKuuu READ. Tak, uncrpyKkuus

READ(1,2) A, X(3), B, L(J)

NPOUKTaET C BBOXHOrO YCTPOMCTBA YMC/AA M NPHCBOHT HX
3HAuYeHHs NlepeMeHHOH A, TpeTbeMy -3/JeMEHTy MacchBa X,
nepemenHoi B u J-My anemenry maccuBa L (J nomxHO
ObITb ONpefieleH0 K MOMEHTY HCIOJHEHHS HWHCTPYKIUU
READ). :

Ynpaxuenue 4.1. Hanucare MHCTPYyKIHIO, KOTQpasi Mpo-
YHTaeT C nepd)oxagrr BOCEMb YHCeJ H NMPHUCBOHUT UX 3HAUEHHS IlepeMeH-
HeM A, B,C, D, E, F, G, H. YcrpoiictBo BBOA ¢ mephoKapT CBSI3aHO

C KaHaJoM HoMep 6, a HOMep HHCTPYKIHH, O KOTOPOM HJET peub B MH-
CTPYKIHH BBOJa, paBeH l.

WucTpyKuus, HOMEp KOTOpOH yNMOMUHaeTcsi B CKOOKax
uHcTpyKuuH READ, oueHb cylnecTBeHHA IpPH YTEHHH HaH-
HBIX. Dta HHCTPYKuMA HasbiBaercs FORMAT. Ona omucel-
Baer (OpPMy YMCJIa U ero MOJIOKeHHe Ha HocHutesie HH(popMma-
uuu. IToyTH Kaxaas HHCTPYKIHS BBOJA HCIIOJIb3yeT HHCTPYK-
uuio FORMAT: ecnii MHCTPYKUHS BBOJA YKashbBaeT, 4o
Hano BBOIUTb, TO HHCTpyKuusi FORMAT ykaswiBaer, kak
BBOIUTL JaHHble. DTOH MHCTPYKLUHeH 3ajnaercs opmar
naunbix. Kornma HocuteneM ciyXur nepdokapra, HH-
crpykuusi FORMAT ykasbiBaeT, KaKHe KOJIOHKH KapT
JOJKHBl OBITb IPOYUTAHBI U CKOJBKO YHCEJ 3alHCaHO Ha
Kapre.

JIsi KOHKPETHOCTH H3JIOXKEHMsl BCIOLY HUXKe B KaueCTBe
HocuTessi WHpoOpMauuu GyneM HMeTb B BUAY 80-KOJIOHHYIO
nepgokapry. TaM, rie OyAeT BaXKHO NORUEPKHYTb CBOEOO-
pasue 3amMCH Ha JPYroM HOCHTeJe, 3TO OyJAeT OTMEeYeHO
0co06o0.

C nomompio uHcTpykKunn READ MoxHO BBOAMTH Mac-
cuBbl BesinunH. MucTpykuuss READ BrinonHsiercs Tak, uTo
KaXjoe OTHEeJbHOe IMPOYHTAHHOE BBOAHLIM YCTPOHCTBOM
3HayeHHe TNPHUCBAHBAaeTCs OYEpeNHOH YKa3aHHOH B CHHCKe
nepeMeHHo#. Torna, HanpuMep, Lesioe YHCJO, NPOYHTAHHOE
B HayaJie CHCKa, MOXKeT ObITh Jlajiee HCIO0JIb30BAHO B TOM Ke
CIIHCKe B KayeCTBe HHJEKCa, KaK B IpuMepe

READ(2,1) I,(A(I)) 4.2
Uncrpyknus (4.2) uuraer ¢ BBOZHOIO yCTpPOHCTBa JBa

yucJaa. I'IepBoe U3 HHX — 1es0e 4yuciao | — mocse BBOAA
CTAHOBHUTCS HHIEKCOM JJisi BTOpPOTO.
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B uHerpykuuu (4.2) MOXHO OTMETHTb Tapy CKOGOK,
oxaiimasomyio A (I). ITo npasunam doprpana tarkas napa
CKOGOK JIOJKHA BBIIENATb HHIEKCHPOBAHHBIE BEJIHYHHHI,
ecJi HHIEKC yKa3aH B CIHCKe BesiuuuH uHCTpyKuuu READ.
Ecan ecTb HEOGXOAMMOCTbL NPOYHTATh JBa HHuekca I u J
H JIBE 3aBHCSAIIME OT 3THX HHAeKcoB Beuuunn X (1) u Y (J),
TO 3TO MOXKHO CJeJIaTh C NOMOLIbIO HHCTPYKIHU

READ(I, 3) I, J, (X(I), Y())

Ecnu B cniucke BesinduH nHCTpyKuuu READ ecth HHIek-
CHPOBaHHAs NepeMeHHasi, TO MPUCYTCTBHE HHJEKCA B TOM XKe
CIIHCKe COBepIIeHHO He 00f3aTeJbHO: OH MOXET OhITh Ompe-
JesneH JI000H paHee HCIOJNHAeMOH HHCTpyKuuedl. B Huxke
NpUBEJIEHHOM INpuMepe HHCTPyKuus D@ onpepenser uH-
fieKc BeJHUYMHBI B HHCTPyKuuH READ

DO5I=1,8
5 READ(1, 2) X(I) }

B nukne D@ (4.3) unmcrpykuus READ wucnonnsercs
8 pa3, Kaxnuplll pa3 npu HOBOM 3HaueHHH HHAekca [. Tem
CaMBIM OCYILIECTBJASIETCS IPHUCBOEHHE 3JEeMEeHTaM CIHCKa
X (I) BocbMH BeJIMUHH, NPOYHTAHHBIX MHCTpyKuuel READ.
B npumepe (4.3) Benuununa X (I) ykaszana Ge3 «IMIIHUX»
CKOGOK — MHJIeKC omnpefesneH BHe HHCTpyKuuu READ.
YnpaxHeHue 4.2. 3anucaTh anTpirxunn, peanusymomue
YyTeHHe MNATHRECATH neptpoxap'r Ha KaxJgo# u3 KOTOPHIX 3amnHCaHbl
)é)ﬂ BEJHYHHEI. l'IepBy}o U3 3TUX BeJHUHH HaJA0 3alUChbIBaTh B MACCHB
(I), Bropyio — B Y (I), Tpetsio — B Z (I). Ilpemnonaraercs, urto
Heob6XonuMasi uHCTpYKuHs FOURMAT umeer Homep 25, a uutaismemy
YCTPOHACTBY COOTBETCTBYeT KaHal HoMep 4.

4.3)

HcnonpsoBanue nucTpykund READ — omun u3 cnoco-
GOB BBOZA CIIHCKOB, Tab/Ml, MacCHBOB JaHHHIX. Boiee
IIHPOKO TPH COCTABJEHHH (HOPTPAHOBCKHX NPOrpamm s
3TOr0 MCNOJNL3YeTCs TNpHEM, HasbIBaeMblii agmomamuye-
cKoll undexcayued.

TIpK aBTOMATHUECKOH HHAEKCALHH B CIIHCKe nepeMeHHBIX
uHCTpyKuud READ ykasbiBaeTcsi ompefiesnieHHe HHJEKca,
Takoe ke Kak B yHCTpyKuuu D@. Tlpumep ucnosb3oBaHus
aBTOMAaTHYeCKOH HHJEKCaIUH:

READ (5, 3) (X(I), I =1, 10) 4.4)

TepMPlHOM «aBTOMAaTH4YeCKass HHAEKCauusa» Ha3bIBAIOT
H cOGCTBEHHO KOHCTPYKIHIO — OTKPLIBAIOIIASA ' CKOOKa,
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HUHIEKCHPOBAaHHAs NepeMeHHasi, onpejejieHHe HHIEKCa, 3a-
KphBalolas ckobka.” B npumepe (4.4) aBroMarnueckass MH-
JeKcalusi — 3TO BhIPa)KeHHe BHJA

X, I =1,10)
Wnerpykuus (4.4) skBUBaJieHTHa

READ (5, 3) X(1), X(2), X(3), X(4), X(9),
* X(6), X(7), X(8), X(9), X(10)

HecomHeHnHO, 3amuchk (4.4) OoJiee TpuBJeKaTesbHa.
ABTOoMaTHYeCcKasi HHJEKCAlUs INO3BOJISET COBMECTHTb BO3-
MOHOCTH JBYX HHCTpyKuuit — READ u DY — B onHoi.
Bcee BosmoxHOCTH MHCTPYKUHMH D@ mpu sTom coxpaHsiorcs:
B OMpeJle/IeHUH HMHJAEKCAa MOXHO YKasblBaTh TPETbIO BeJsH-
YHHY — IIAr, NO3BOJISIOMI CUHTHIBATh KaKJ0e BTOpOE,
KaxJoe TpeThe U T. . 3HayeHHe; MOXKHO B KauecTBe HHXK-
Helf, BepXHell rpaHHLbI HHJEKCA U IIAra HCIOJb30BaTh He
KOHCTaHThl, a LeJIble NepPeMEeHHBIE.

B npumepe

READ (12, 2) L, (X(I), I =L, 100)

HHCTPYKLHUS BBOJA 6y11eT 3anionHaTh Tabauuy X(I) e ¢ mep-
BOTO 3JleMeHTa, a C 3jeMeHTa Homep L, rme L — mepBoe
npountaHHoe uHcTpyKuueit READ 3naueHue.

Bce mnpaBuia, Kacamomuecsi pacCTaHOBKH CHMBOJIOB
B ONpejle/leHUH. HHIEKCA, COXPAHSIOTCH M B ‘HHCTPYKIUHU
READ c aBromaruueckoil HHpuekcauueii. Bosee toro, stu
fipaBuJIa JONOMHAIOTCS HEOOXOIMMOCTBIO NPOCTAHOBKH 3aris-
TOif MeXJy HHIEKCHPOBaHHOH TNePEMEHHOi U OnpesiesieHueM
HHJEKCa, a TaKxKe OKaifMieHUs CKOOKaMH HHIEKCHpPOBaH-
HOH INepeMeHHOH BMecTe C OIpeJe/eHHEM HHJEKca.

HHerpykuusa

READ (7, 9) A() I = 1,15

3amucaHa HeBepHO. JIeficTBHTENBHO, BO-NEPBBIX, OTCYT-
CTBYIOT CKOOKH, OXBaThIBAIOIME HHAEKCHPOBAHHYIO mepe-
mennylo A (I) Bmecre ¢ onpeJie/ieHHeM HHJeKCa I=1,15
M, BO-BTOPIX, HET 3anAToOH MeXIy UHIEKCHPOBaHHOH mepe-
MeHHOI U ompezeseHueM HHAeKca. [IpaBHJIBHO 3Ta HHCprK-
IHs JojKHa Obiia Obl ObITh 3amucaHa

READ (7, 2) (A (I), I = 1, 15) -
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., Ynpaxuenue 4.3. HanncaT MHCTPYKIHIO, NO3BOJAIOMLYIO
Bnecru L yucen ¢ xanana nomep 3 B tabauny X (J). Coomercrnylomaa
HHCTPYKUHS FORMAT umeer nomep 10.

. ABTOMaTHueCKasi MHAEKCAUMsA MOXKeT OBbIThb OIHHM H3
3/IeMEHTOB CIHCKa NepeMeHHbIX HHCTpykuud READ. Jlo-
MyCTUMAasl HHCTPYKIUS

READ (4, 2) A, B, (C(I), 1 =1,4), D, E

NPOYHTAET BOCEMb 3HAYEHUH, NPpHCBOUB HX COOTBETCTBEHHO
BEJIHYHHAM

A, B, C(1), C@), C@3), C4), D, E

BosMOXHBI JBe, TPH H 0OJiee aBTOMATHYECKHX HHJIEK-
caluii B CIUCKe NepeMeHHBIX OnHOH uHcTpyKunu READ.
IMpu 3TOM Kaxnas aBTOMATHueCKass WHIEKCaluus Bble-
Jsercs cBoeft mapoil ckob6ok. MHcmonpzoBaHHe HECKOJb-
KHMX aBTOMAaTHUeCKHX HHAEKCAUu#i HMeeT CMBICI B TOM
ciyuae, KOrla B KaxJOH M3 HHX ynorpebJieH pas/MyHbBIH
uHpekc. JIesqo B TOM, YTO 1O HECKOJIbKHM MepEMEHHBIM, 3aBH-
CAIMM OT OJHOTO -UHJEKCa, aBTOMAaTHuyecKas HHAEKCalus
MoxeT OHITb 3anuCaHa OJHOKPAaTHO, OJHOH Mapoill CKOGOK.
Tak, HHCTPYKIHSA

READ (2, 4) (X(I), Y(I), I =1, 10) (4.5)

yyTaeT C KaHajia HoMep 2 ABaJuaTh 3HAue€HHH, NPHUCBaHBas
ux coorBercTBeHHO nepemeHHeM X(1), Y(1), X(2), Y(2),...
ey, X (10), Y (10).

Oxnako ecqu C KaHala HOMep 2 mOCTYNaloT CHauaJa
BCe 3JIeMeHTHl MaccuBa X, a 3areM BCe 3JIeMEeHTH MaccuBa Y,
TO HX UYTEHHE CJIelyeT OPraHH30BaTh HHCTPYKIHeil

READ (2, 4) (X(I), I =1, 10), (Y(I), I = 1,10) (4.6)

TIpumep uHCTpYKuHUi (4.5) u (4.6) HarisHO MOKa3LIBaeT
IBe BO3MOXKHOCTH BBOZIa MacCCHBOB JaHHHIX. BriGop TOi nau
MHOiI BO3MOXKHOCTH MOXET 3aBHCEThb OT TOro, Kak OpraHu-
30BaHa MOCJIEJIOBATEIbHOCTh HA BXOJE. ,

HHorna Bo3HHKaeT NOTPeGHOCTL YUTATH MHIEKCHPOBaH-
Hble mepeMeHHbIe aBTOMaTHYeCKOH MHJEKCAUMH BMeCTe C Io-
CTOSIHHBIME BesinyuHamu. Harpumep, nepeueHb TaGesbHBIX
HOMEpOB paGOuYHX W HX 3apIIaT MOXKET CONPOBOXKJAAThCS
TIOCTOSTHHOM JJIs1 BCeX 3/1EMEHTOB MepeyHs BeJHYHHOH —
HOMepoM 1iexa.
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Ecnu nasBarb rtaenbHbie Homepa paGounx N (I), ux
sapmaatel S (I), a Homep nexa K, To mns BBoma cBejieHHIl
0 200 pa6ounx uexa ¢ HomepoM K MOKHO BOCIOJIB30BaThCS
HHCTPYKLUHeH

READ (5, 1) (N(I), S(I), K, I =1, 200)

Hucrpykuus READ moxer o6pabarhiBaTh (4HTaTh, NEpe-
HOCHTB C OJIHOTO HOCHTeJIi HH(OPMALMH Ha APYTOi) MaccHB
ABYX WJH Tpex uaMepeHuil. ABTOMarMyeckasi MHIEKCALHs
COZIEP2KHT B 3TOM CJIyyae JBa HJIH TPH ONpefesieHus HHIeKca.

JLa1s1 TOro uto6hl POYUTATh € nepdokapT (KaHaua Homep 2)
BCEe 3JieMeHThl Martpuibel A, coctosmeid ~u3 20 cronbioB
u 10 cTpOK, Hano HCNO/IB30BAThb HHCTPYKLHIO

READ (2, 1) (AL, J), I =1,10), J = 1,20)) (4.7)

. Bce BoceMb CKOGOK M IIECTb 3aMATHIX 3TOH MHCTPYKUUH
o6a3artenbHbl. MHCTpykuus (4.7) pasMecTHT NpOYHTaHHLIE
3JIEeMEHTH B TaKOM NOpSKe: .
A, 1), A@, 1), AGS, 1), ..., A0, 1),
A1, 2),A (2, 2), ... (10 2), ..., A1, 20),
A2, 20), ... ,,A(10, 20)

Ilo cymecTBYy MHCTPYKLHA READ NOBTOpSieT I/ Kax-
JIOro 3HAYEeHHS BHELIHero MHjuekca J. OOhYHYIO aBTOMaTHye-
CKYIO HHJEKCAlHIO N0 BHYTPeHHeMy HHAeKcy I

A D), I=1,10

dopma aBTOMATHYECKOH HH/IEKCALIUH LIS IBY XPa3MePHBIX
MacCHBOB MOXKeT OHITb HCIOJB30BaHA M INPH HECKOJBbKHX
IByXpa3MepHbIX nepeMeHHbIX. Hanpumep, HHCTpyKuus

READ (3, 4) (A, J), B(, J), I =1, 10), J = 20)

yhTaeT ABa YMCJa JJ1s J000# KOMOMHAIMK HHAeKcoB. B pas-
HOH Mepe OflHAa MHCTPYKUHS BBOJA MOXKET COIep:KaTb He-
CKOJIbKO aBTOMaTHUYeCKHX MHJEKCalHH, OOLIYHBIX HJIH C JBY-
Ms uHAexcamu. Hanpumep, HHCTPyKuHS .

READ (1, 2) L, K, (X(I), I =1, L),
+ (B, J),I=11L),J=1 K)
ypTaeT CHayaja JBe NPOCThie NepeMeHHble, 3aTeM JHHEHHbIH
maccuB X (I) u, Hakomen, marpuny B (I, J).
Hucrpykuus READ umeer oxnHaKOBBIH BUJ, AJ151 JIIOGOTO
HOCHTeNs MH(OpMauuH — nepgoJieHThbl, MarHUTHOH JIEHTHI,
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MAarHUTHBIX JUCKOB. [aHHbe MOT'YT GHITH PacMOJIOKEHH Ha
JIEHTaX M JUCKaX TaKUM Ke 06pa3oM, KaK OHH 3alHCaHbl Ha
KapraXx. TepMHH «mpeJCTaBJeHHe KapThl», HCIOJIb3yeMBbIi
B 3TOH IJ1aBe, OTHOCHTCS K YHCJIaM, 3alIMCAaHHEIM Ha JIEHTaX
WM IUCKax B TaKoil ke ¢opMe, Kak OHH ObuiM Obl 3amu-
caHbl Ha Kaprax.

YkasaTh, ¢ KakHM HocHTeJeM HHGOpPMAaluH, C KaKHM
yCTpOMCTBOM BBOja paboTaer Ta HMJAM HHAs HHCTPYKIHSA
READ, MOXHO JMIIb 3Hasi HOMEpP KaHaja U BHIIOJHEHHYIO
J0 Hayasa paGoTel MporpaMMbl NPUBSI3KY HOMEPOB KaHaJOB
H HOMEPOB BBOJHLIX YCTPOKCTB.

Ynpaxuenue 4.4 100 uyMcen 3amucaHel Ha MarHHTHOf
nente. Hanucarh HHCTpyKuuio, KoTopas nepenucana Ge Bce HX Ha
HeyeTHble MecTa MaccuBa Y(J) B mamsaTH MamuHbl. MarHUTHOH JeHTe,
cofiepalefi HCXOXHEIA MacCHB, COOTBETCTBYET KaHall HoMep 5; cooT-
percTBYiomas uHCTpyruuss FORMAT umeer Homep 10.

§ 3. HHCcTpykuus FﬂRMAT

B npenwyiymeM naparpade MHOrOKPATHO YIOMHHAJACh
uHerpykuus FORMAT, Koropas noka eme He onpeejeHa
cTporo. TO HEUCNOJHAeMass HHCTPYKLHUSA, OHA JIHIb CHAb-
JKaeT MHCTPYKLMHU BBOJAA M BhIBOZA HMHGpopMauueit o opme
BBOJIUMBIX JaHHBIX U BHIBOIUMBLIX Pe3yJbTaTOB.

Kaxnass unctpykuus FORMAT nomkna GeTh ynowms-
HyTa B CBfI3H 10 KpaiHeil Mepe ¢ OfHOH MHCTPYKLHEH BBO#A
HJIH HHCTPyKuHeil BoiBona. Ilostomy mHeTpyKums FORMAT
005i3aTeIbHO HMEET HOMeP HHCTPYKLHH.

Huerpykuusi FORMAT Moxer yKasaThb KOJIHYECTBO
ypceJl, 3alUCAaHHBIX Ha ONHOH nepdokapre, GopMy UX mpen-
CTaBJIeHHsl, KOJIHYeCTBO 3HayaluX HU(pp YHCIA H 3HAKOB
[ocJjie 3ansaToH.

Hanpuwmep, eciu HeoGX0AMMO NPOYKTATh NATH 3aNUCaH-
HHIX Ha OofiHOH nep¢oKapTe BOCBMH3HAYHBLIX YHCeJ C 3and-
TOH, oTzensomeil B HUX TPEX3HAYHYIO eJYIO 4acThb, TO BCSA
aTa uHpOpMalHs MOXKeT ObTh yKa3aHa eJIUHCTBEHHOH HH-
CTPYKIMeH ‘ )

3 FORMAT(5F8.5)

Hucrpykuusi FORMAT cocTouT M3 ‘KJIIO4EBOrO CJIOBa
FORMAT u nape ckoGoK, comepamux iHPOPMAIHMIO
O pucyHke KapThl (WiH ee npeiactaBieHus). HMupopMauus
O pHCyHKe KapThl — OyKBeHHO-LH(}poBo#i Kon. ByksenHas
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4acTh KOJa yKaskiBaeT (opMy npejcraBjeHHs 4yHucaa. s
JeHCTBUTE/NLHBIX YHCea ¢ (DMKCHPOBaHHON 3amATOH HCIIOJb-
syercs OykBa F. 3ty GyKBy CONpPOBOXKZAIOT ABA LEJBIX
uhcsia, pasjenieHHHX TOYKOH. OHH yKa3bBAalOT KOJIHYECTBO
KOJIOHOK, OTBOAMMHIX B KapTe IJjisi H300paKeHHs 4YHCJa,
H TOJIOXKEHHEe JNeCATHYHOH TOUKH.

B uncrpykuuu

3 FORMAT (F8.5) (4.8)

yKasaHo:

F — BBoxuMoe yucio npeacrasieHo B ¢opme ¢ GHKCHPO-
BAaHHOH 3anAToii;

8 — BoceMb TNE€pPBHIX KOJIOHOK Nep(oKapThl OTBEJEHHI
noj, u3obpaKeHHue YUCHa;

5 — nmATh U3 BOCHMH KOJIOHOK OTBeJIeHHl NOJ JAPOGHYIO
YacTh YMCJA (TPH 3AHATH LEJNOIO HACThIO);

3 — nomep uHCeTpyKumn FORMAT.

Bocemepka B mprmepe (4.8) roBOpHT O TOM, YTO B 30HE
nephOKapTH IS 3alMHMCH YHCJA MPELYCMOTPEHO BOCEMb
KOJIOHOK. ITo3TOMy mepBoe U3 uuces, CAeAyIOmMuX 3a 6YKBO#H
F, naswBator 0aunoti soxst. Ecniu B uncTpykuun FORMAT
yKasaHa JJIMHA 30HBl, TO KOJHMYECTBO CHMBOJIOB 3allH-
CHIBAEMOT'O B Hee YHCJIA He JOJKHO NPEBOCXOAUTH NJIHUHY
30HBL

Bropoe umcno nocie F B uncrpykumn FORMAT —
yKasareJdb [OJIOKEHHS! JIeCATHYHOH TOYKH — HEeOGXOIUM
B uHCcTpyKuuu FORMAT. Onnako, sTOT yKasaresnb yUUTHIBA-
€TCsl BHIYUC/HMTENbHOH MaNMHOH JIMIIb B TOM CJydYae, KOrja
JeCATHYHAs TOYKA YHCJIa He nepdopupoBaHa HA KapTe, T. €.
He yKasaHa B 3alHMCH 4YHCJa, H 'ee CJeLyeT NpeAnoJarath
IpH BBOJIE HAa MECTe, onpezesisieMoM HHcTpyKuueli FORMAT.
JlecATHuHAs TOYKA, HAaHeCEHHAas HA Nep¢oOKapTy, UMeEeT npe-
HMYIIECTBO Iepe]l yKasarejeM MOJI0XKEeHHA 1eCATHYHOH TOUKH
B uHcTpyKuud FORMAT: npu Hanuuuu TOUKH Ha Kapre
MalliHa YYUTHIBAeT JIMLIb JJIHHY 30HBl, NECATHYHAS IKe
TOYKAa OTMeYaeTcsi TaM, IJle 3TO yKasbiBaeT nepdopauus.

Ha puc. 22 nso6paxeHna nepgoxapra, Ha KOTOpOil npo-
nephopupOBaHO BOCBMH3HAuHOe uHca0 24536889.

Ilpu XeslaHUM BHUIETH 3TO YUCJIO C NATHIO 3HAKAMHU OCJIE
3anmATON MOXHO NpPH BBOIE €ro B MamKHY C NOMOMLIBIO
uncrpykuun READ Bocrnonb3oBarbCsi HHCTPYKLHEH

3 FORMAT (F8.5) <
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JleciTyHass TOYKa Ha Kapre He mnepgopHpoBaHa, IO-
5TOMY BBOJ Gy/leT OCyLIECTBJIEH B COOTBETCTBHH C HH(pOpMa-
nueit uHCTpyKuMH FORMAT — nsAth 3HaKOB B JPOGHOM
YacTH.

B paccMarpuBaeMOM NpHMepe BHAHO, YTO YHCJIO 3aHHMAeT
caMoe JieBoe ToJioxKeHHe Ha Kapre. MHcerpykuus FORMAT
BCerja ONMHChIBaeT KapTy, HauHHasl C MepBOH KOJOHKH esieBa

Hanpaso.
/245.3688
]

-/2453&889
12 4 6 8|10 12 14 16 18 20 22

12 4 6 8|10 12 146 18 20
00000008000000000000 00000000p0000000000000
[REREEERIRERRRRRRRRER IRERERERI EERRERRRRRE!
B22222222222222222212 B2222222p222222222222
33303333[333333333333 333'.333333333333333353
4Jaa4444j084844444444 40444444[4444444444444444
55055555(555555555555  55R55555/3555555555555
6666|56656666565666§6 66666066/666666666666660
1777711772777117717771717 2717717171M771217117171171117171
860680 NBB88BBBEBEEEE oooBeclle66866888868809
12 4 6 8| 1012 14 16 1820 22

12 4 6 8 10
99999990/9999999999999 99999999199999999999993

Pue. 22, Puc. 23.

Ecnn pecsaTuynas Touka nponepcpopiuposana, TO IJIMHA
30HBl BKJIIOYaeT W KOJIOHKY JAECATHYHON TOUKH.
Ha puc. 23 nso6pakeHno uucyio 245.3688. Ono 3anucano
B 30He TOM Ke JJIMHH, YTO U Ha pHUC. 22, OHAKO, Ha ceil pas
JlecATHYHAsA TOYKAa npomnepdopupoBaHa Ha Kaprte. B srom
clydyae HHCTPYKUIHH
3 FORMAT(F8.4)
3 FORMAT(F8.1) -
3 FORMAT(F8.3)
JanyT ONMHAKOBBIH pe3yJbTaT — B MalHHy OyIeT BBEIEHO
uucao 245.3688 B coorBercTBHM C nepdopanuelt Ha Kapre

HE3aBHCHUMO OT BeJIMUMHBI yKa3aTessl INOJIOXKEHHS JeCATHY-
HOH TOYKH.
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Ouene BaxKHO He yTaTth HOPMY HHCeJ, mponepgopHpoBaH-
HBIX HAa KapTe, H COOTBETCTBYIOLMIMX BEJIMUHH, 3AMHCAHHBIX
B HHCTPYKUUAX NPOrpPaMMHL.

Koncranra doprpana no/KHa 0653aTe/IbHO HMETh Jecs-
THYHYIO TOYKY, €CJH 3Ta KOHCTaHTa IpejcraBjeHa B ¢op-
Me ¢ huKcHpOBaHHOM 3ansaroil. Yucao B ¢opme F, unraemoe
MalIKHOH, MOXKET OhITh 3aHCAaHO HAa KapTe U 6e3 JecATHY-
HOH TOYKH — B 3TOM CJly4yae HOJIOKEHHe NECATHUHOH TOUKH
onpenensercsd HHCTpyKuueit FORMAT.

Ynpaxsuenue 4.5. 1) Hanucars unerpyknmuio FORMAT,
NI03BOJIAIONMYIO NPOYHTATh MPH BBOJE YHCJIO B (hopMe ¢ (hHKCHPOBAHHON
3anATOA B NepPBHX LIECTH KONOHKaX nepdokapTsl. B apoGHOi wactn
yueaa — ase uudpet. Mucrpykuus FORMAT umeer HoMep 1;

2) 70 xe 3ajanye 15 yucaa w3 10 nudp ¢ 3 sHakamu mocie 3ans-
TOl;
3) To xe 3anaHue Aas yucaa u3 5 mudp. JpoGHas wactb oTcyT-
CTBYeT.

Muerpykuusa FORMAT, ucnonbsyemasi, Kak yKasbiBa-
Jock Bhime, BMecTe ¢ HHCTpykune#r READ, mnosnoctbio
ONKCHIBAaeT NepeyeHb U (OPMY BBORMMEIX BEJIHYHH.

Ecsn kanan Homep 3 NpHBfi3aH K YHTAOLIEMY (KapThl)
YCTPOHCTBY, TO HHCTPYKLHH o~

2 FORMAT (F5.3)
READ (3, 2) X

YUTAIOT C NephOoKapTHl MATH3HAYHOE YHCJO C (PUKCHPOBaH-
HOH 3anATOH U TpeMs 3HaKaMM B JPOGHOH 4acTH ¥ NPUCBaH-
BalOT ero nepemeHHoi X.

Conepxxumoe ckoGok uHCTpyKuuu FORMAT nosnocrtsio
onuceiBaeT nepoKapTy: ecid B HHCTPYKLHUH YKa3aH TONbKO
onun Kox F5.3, 3Tr0 3HauuT, 4TO Ha KapTe mponepdQpHpo-
BaHO TOJIbKO OfHO yucao. Ho Ha KapTte MOxeT OBbITH pas-
MELIEHO He OfHO, a HeCcKOJbKO uyucena. Hampumep, u=-
CTPyKUHUSA

* 1 FORMAT (F6.2, F7.3, F5.4)

TOBOPHT O TOM, YTO Ha nepgoKapTe 3amHCaHbl TPU IEHCTBH-
TeNBHBIX uHucjia B (opMe ¢ (UKCHPOBAHHOH 3anATON —
OJIHO B KOJIOHKaXx C MepBOH IO MIECTYIO, BTOPOe — B KOJIOH-
Kax C CeIbMOil N0 TPHHAJUATYIO, H TPEThe — B KOJIOHKAaX
C YeTHIPHaALATOH MO BOCeMHaJuaTylo. ExuHCTBEeHHOe orpa-
HUYEHHE HA KOJIMYECTBO 3aNHCHIBAEMBIX Ha ONHOU Kapre
yHceJ — CyMMa JJIMH HX 30H He JOJIKHAa IPEBOCXOIUTh
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BOCBMHJIECATH (YHC/IA KOJOHOK Ha mnepdokapre). Koxbl
BHYTPU CKOGOK mHCTpyKuun FORMAT paspensiiores sansi-
THIMH.

EcJsii HeCKOIbKO KOJIOB B CKOOKax MHCTpyKuun FORMAT
OIMHAKOBBI, OHH MOTYT OBHITh 3aNHCAHbI OJUH pa3 C LEJIbM
KoapunnenToM nepen OykBoii F — yucioM NOBTOpeHHi.
Hanpumep, HHCTpyKuus

1 FORMAT (3F5.2)
5KBHBAJIEHTHA HHCTPYKUHH
1 FORMAT (F5.2, F5.2, F5.2)

Hnerpykuus BBoga READ onpezensier, CKOJIbKO BCEro
BEJIMYHH JIOJIKHO ObIThb NPOYMTAHO, TOTAA KaK HHCTPYKLUUH
FORMAT onpenensier, CKOJIbKO 3HAYEHUH COJEPIKHUT -OIHA
nepdokapra. Takum o6Gpa3oM, coueraHHe 3THX JBYX HH-
CTPYKIHH MOXeT ONpeNesUTh KOJHYECTBO YHTaeMbIX nepgo-
KapT HJH IpeJCTaBJeHHH KapThl.

ITycte KaHan HOMep 3 mocTaB/ieH B COOTBETCTBHE JIEHTO-
TNIPOTSKHOMY MeXaHu3My. TOrza MHCTPYKIHMS

READ (2, 3) (T(I), I = 1, 90) 4.9)

JonxHa Gyner mpounmtath ¢ Jenthl 90 umcea. OueBuuHO,
CTOJILKO YHCeJl He MOXKeT ObITh pa3MelleHO Ha OfHOH nepdo-
KapTe WM NPeJCTaBJeHHH KapThl.

Hcnoansyemasi Bvecre ¢ (4.9) uncrpykums FORMAT
OMHUCHIBAET PUCYHOK OfHOM KapThl (IpeACTaBleHHS KapThl),
HanpuMmep, Tak:

2 FORMAT (16F5.1) ' (4.10)

Uuerpykuusi (4.10) npenycMaTpHBaeT pacrosiOKeHHe
B OJIHOM NpEJCTaBJIE€HHH KapThl MIECTHANNATH NATH3HAYHBIX
yHces ¢ GDUKCHPOBAHHO! 3aMATON. DTO 3HAYUT, YTO NPH UTE-
iy MmaccuBa T(I) 6ymer ucnoansoBano [90/16] 4-1 =6
npencraBiaenuit kaprt. IlATe U3 3THX npencraBieHUuil OynyT
HMeTb Mo 16 uuces, B rocjefHeM OyfeT pasMeINEHO JHIIb
JecsATh: TpeAnucaHus' HHCTPyXuuu (4:10) nosropsiorcs
OT OJHOT'O NpEeACTaBJeHUs KapT K JPYroMy 10 TeX mop, noka
maccuB T(I), ykasanneii B uHcTpykuun READ, He Gyzmer
NOJIHOCTBIO HCYEpHaH.

Ynpaxuenue 4.6. Hanucars uncrpyxuuio FORMAT, npen-
CTaBJIAIOIYIO0 3amMcaHHble Ha OXHOH mepdoKapTe yHMcaa, KOTOPHE BBO-
Aatcs uHerpyknuet READ (2,2) A, B, C, D. Kaxnoe 3 uxcels, 3amnu-
CaHHBbIX B dopMe F, TpeGyer 10 KOJOHOK H uMeeT 4 3HaKa nocJjie 3ansiTod.
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Ecan unerpykuus FORMAT onpenensier Menbinee KOsu-
YeCTBO KOJIOHOK, YeM HX 3allHCaHO Ha NepgoKapTe, TO OCTaNb-
Hble, He onucaHHble HHCTpyKuueidr FORMAT KonoHkH, He
MOTyT OBITh MpOYHTaHH MaluuHOH. Hampumep, HHCTPyKuHus

1 FORMAT (3F20.5)

OIHCHIBAET MEPBHIE MIECTHAECAT KOJOHOK mepdokapTh. Ilep-
¢opauuﬂ B NOCJIEAHUX ABaALATH KOJIOHKAX KAapThl HE HMEET
3HAY€HHUsA, NOCKOJIBKY OHH HE€ YUYHUTHIBAIOTCH MallMHOMH.

Ynpaxuenue 4.7, Hanucars uHcTpyknuu Beoma READ u
FORMAT, sanuceBalomue B TaGnuuy R(I) 3HaueHus nuatexeit B ye-
kax. KosuyecTBo miarexell mpeaBapHTeNbHO ONpefiesieHO MPOrpamMMoi.
MakcumanbHasi cymMMma, ykasanHas B yeke, — 1000 pyGne#t. HeoGxo-
JIMMO BBECTH 3HayeHHs NJaTexefl B MaIIHHY C TOYHOCTHIO [0 KOIeeK.
PasmecTuth Ha OfHO# NepoKapTe MaKCHMaJbHO BO3MOXKHOE YHCIO
niatexet.

ﬂeHCTBHTeJlebIe ypcyia, BBOAMMEBIE B MAIIHHY, MOl"yT
5bITb 3alHCaHH U B II0Ka3aTeJbHON cpopMe — q)opme ¢ maa-

Bawomeit 3ansaroit. Ha
/Laes. ~1.8E5 puc. 24 usobpaxena nep-
11|11
l
10 12 14 16 18 20 22 2

topanus yucen 180000. =
12 4
00000000000000000000000

1.8%10+%6=1.8E5 (B Ko-
JOHKaxX C -NepBodH IO
naryio) u —180000. =

Biijiprnptirtitrii111y —1.8x10%xb = —T1.8E.5
2222202222202222222222227/ (B KOJIOHKAX C 1meCTOl} 110
OJMHHAJLATYIO).

30333330333(3333333333333
4444447444414444444444444
55555550 855555555555559
66666/666666/6666666666666
121277777|7717171117711717
sllaa§a§|gssaeaaaaaaeasa

12 4 0112 14 16 18 20 22 24
, 99999/998999(995899999939989

. Korma  mHCTpyKuus
FORMAT OIHCHIBAeT
yucsia B (opMe ¢ mJaBaio-
me# sansaToi (B gopme E),
OHa HMeeT TOT e BH],
yTO OB OnpeleneH pa-
Hee: CHayala CJefyer
6ykBa E, 3atem iBa uncsa,
pasjesieHHble TOYKOMH, M3
KOTODHIX NepBOe SIBJSIET-
Puc. 2. Cfl JUIHHOH 30HBI, @ BTOPOe
yKa3bBaeT  KOJIHYECTBO
3HAKOB TIOCJE 3ansATOH.
Uucno 1845.61 B q)opme E umeer Bux 184561, E — 02,
TOrJa IJIMHA 3aHHMaeMO# MM Ha KapTe 30HHI paBHa 10.
Jaisi ero onucaHusi HeOOGXOXUMA HHCTPYKIHS

1 FORMAT (E10.2)
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B stom npumepe uucio OblI0 npomepGopHPOBAHO Ha
Kapte Ge3 necatuyHod ToukH. Kak u B cayuae uncen
B opMe F, mecAruunas Touka, npoburas Ha nepdokapre,
HMEeT NPHOPHUTET Mepel 3alHChI0 HHCTPYKIMH.

Ecaiu  Ha nepdokapre .mpomnepdopHpPOBaHO — YHCJIO
12345.6E—2 (BmecTe C IecATHYHOMN TOYKOH), a HHCTPYKLHUSA
FORMAT onpenensier ero kak E10.2, To npu BBOje B Ma-
IUHHY OHO OyJeT mpounTaHo Kak 123.456.

Ynpaxunenue 4.8. Kax GyiyT npounTaHbl MamMHOA C MO-
MOILIBI0 UHCTPYKIHH -

1 FGRMAT (E10.5)
yycna, nponephopHpoBaHHbIE Ha KapTax B BHJE
1) -+ 34567.0E2 4) 3456.700E0
-~ 2) - 34.567E—3 5) -}- 345.678E+-3
3) — 345.6789E4 6) 345678.E—01

Hucrpyxkuus FORMAT ponyckaer ymorpeGieHHe He-
CKOJbKHX, B TOM YHCJe OJUHAKOBHIX KOpoB E:

1 FORMAT (4E6.2)

Uucna B dopmMax E u F moryr ofHOBpemeHHO NHpHCYT-
CTBOBaThb Ha nepdoKapTe MM B INPEACTaBJIEHHH KapThl.
HanpuMep, HHCTpyKuHUSA

1 FORMAT (F4.2, 5F6.1, 3E8.0, E10.2)

[I03BOJISIET MpPOYHMTATL HA . BXOJE CHayaja OIHO YHCJIO
B ¢opme F B mepBEIX YeThIpeX KOJIOHKAX, 3aTeM IATh YHCel
B ¢opMe F B KOJIOHKax C mATO# NO TPUALATL YETBEPTYIO,
noroM TpH uncaa B ¢opMe E B KOJIOHKAX ¢ TPUALATH NATOH
IO MATHJAECAT BOCBMYIO, M, HaKOHel, -ellle OXHO yHucao E,
3anKcaHHOe B KOJIOHKAaX C NATBAECAT JEeBATOH IO MeCThb-
JeCSAT BOCbMYIO BKJIOYHTENBLHO.

BykBa F B komax HHCTpyKuuH FORMAT osnauaer
JeHcTBUTENbHOE YHCJIO B (popMe ¢ GUKCHPOBAHHOH 3anmATOH,
6ykBa E — peiicTBuTesnHOE uHCIO B ¢opMe ¢ miaBamowiei
sanaroil. [N KONUPOBAHHS ILEJBIX YHCEJ MpHMeHsercs
6ykBa I.

Wncrpykuus FORMAT, onuchBaiomasi Iesoe 4YHCJO,
conepKuT B cKoOkax OykBy I, 3a Koropoil cienyer uenoe
YHCJ0 — IJIHHA 30HEL I/IHCpr}(uHﬂ .

1 FORMAT (110)

YKasbiBaer, yTo Liesioe yucsao (uucao B dopme I) samucano
B NEPBLIX JAECATH KOJOHKax nepgoKapThl.
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Kak u B cayuae uncen B ¢opmax F u E, momycruma
3amuch HECKOJIbKUX uuces B ¢opMe I (B TOM uucjie OXHHAKO-
BOHl IJIMHBI) Ha ONHOH KapTe, a TaKKe 3amHCh Ha OJHOH
KapTe uucen Bo Bcex tpex ¢opmMax — F, E, L.

" B Tperbeil riaBe NmpH pacCMOTPeHHH apHpMETHUECKHX
HHCTPYKUHMH MBI BHZEJNH, YTO HajJHuHe B JIeBOH H NpPaBOH
YacTSX OJHOTO BhIPAXKEHUS NepeMeHHBIX U KOHCTAHT B pas-
HbIX (opMax He NPUBOAUT K HENPHUATHOCTSAM — 3HaueHHe
npaBoii yacTH apu(METHYECKOr0 BLIpaXKeHUus npeobpasyercs
aBTOMAaTHYeCKU B (JOPMy NepeMeHHOH, cTosilmeidl B JIeBOH
yacTH. B MHCTPYKIMAX BBOJA HecoBnajeHue GopMel nepe-
menHo#i mHeTpyKumn READ c ee KOZOM B HHCTPYKIUH
FORMAT osnauaer omuGKy — NMPOrPaMMHUCT JOJKEH GHITh
BHUMareJeH IPH COCTaBJEHHHM UHCTPYKLUHH BBOJA.

Ve

Ynpaxunenue 4.9. lna kaxaoro paGoyero omnpeseieH ero
TabesqbHBI HoMep N (menoe mIecTH3HAYHOE YHCJIO) H ero MecsiyHas
3apaGoTHas mjara Z (meficTBHTeNbHOE YMCJO0). 3apmiartel yKasaHH
B Py6aAX c TOYHOCTBIO 0 Komeek (Z << 1000 py6unei). OxHomy paGo-
yeMy COOTBETCTBYeT OfHa nmepdoxapra ¢ TaGesbHHIM HoMepoM N M 3ap-
miatoft Z. PaGoyue pacnpeieieHE! 10 TPeM yYacTKaM — C 3THM CBSI3aHHI
TPH MHJIEKCa Y HHAEKCHPOBaHHBIX nepeMeHHbIX N, u Z.

Ha cnecapHoM yuacTke S — 102 paGoyux:

N (S), Z(1S), IS =1, 102

Ha mnpeccoBoM P — 126 paGouux: )
N(IP), Z(IP), IP=1, 126

Ha TokapHoM T — 95 paGouux:
N N(IT), Z(IT), IT=1,95

HanucaTh MHCTpyKuuu BBOAA Bcex mepdokaprt (Homep KaHana 2),
CrpynnupoBaHHeIX mo ydactkam S, P, T. 3apmnatut Z (IS) u Z (IP)
sanucansl B tdopme F, 3apnaatet Z (IT) — B ¢opme E.

Berony Boime uHcTpyKuuss FORMAT onuchBana kax-
Jbii pa3 pUCYHOK ofHOM nepdokapThl. OqHAKO, BO3SMOKHOCTH
HHCTPYKUHH MOTYT OBITb DacCLIHpEHEI.

CuMBosl / ucrnoab3yercssi B HHCTpyKuusax FORMAT,
yTO6 OMpEeNeJUTh T'PYNNbl KOJOB, ONMHCHIBAIOMIMX DPHUCYHKH
pasnuyHbBIX Kapt. Hanpumep, HHCTpyKuus

1 FORMAT (5F10.4/4F12.3) 4.11)

onpejessieT ABa PasMYHBIX PHCYHKAa KapT: CJeaysi 31O
HHCTPYKUHH, NepBas Kapta Oyler NpOYMTAHA MO KOAY
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5F10.4, cnenom 3a Heit Bropas no kony 4F12.3. MucTpykuuu
FORMAT c cuMBOJIOM / HCIONB3YIOTCS TOrA, KOTAa nocjie-
JIOBaTe/IbHO PaCIOoJIOKEeHHble KapThl HMEIOT PasHble PHCYHKH.
B HameMm ciyvae, ecqM rpynna JaHHBIX Ha BXONE COCTOHT
Gonee. yeM M3 NeBATH YHCeJ, TPeTbs KapTa CHOBa Gyjer
ypraThes no Kofy 5F10.4 ut. a. Ecau no uneTpykuuy (4.11)
Hano npouutark 200 kapr, To 100 U3 HUX GyAyT NPOYHTAHBI
no kony 5F10.4 u 100 — no kony 4F12.3.

Y 3Haka / ecTb elle OfHA HHTEpEeCHAsi BO3MOXKHOCTb:
MOXKHO ¢ moMmouipio ofHoH uHCTpyKuuu FORMAT npoun-
TaTh OJ{HY, IEPBYI0, KapTy 110 OXHOMY KOy M L&JIyIO TPyIIy
NOCJAENYIONUX — Mo Apyromy. s 3Toro BTOpOH KoJ
JOJKeH ObITh OKafiMJIeH JONMOJIHUTENbHBIMH CKOOKaMH.

Hanpumep, uHCTpyKuHuSA

1 FORMAT (I5/(4F10.5))

NpOYUTAET HA NepPBOH Kapre ONHO MNATH3HAYHOE YHCJO
B ¢opme I, Ha Bropoill ‘KapTe GyAyT NPOYHTAHBI YETHIpE
yucia B ¢opme F. Ecau xapT pocraTroyHo MHOro, To Ha
TpeTbell KapTe OyAyT NPOYUTAHHI elle YeThIpe Yucia B popme
F, Ha 4yerBepTOil — cHOBa yeThipe uuciaa B ¢opme F u T. 1.
IlepBbiii PUCYHOK KapThl HCHOJB30BAaH JIHIIb JJIsl ONHOMH
KapThl, BTOPOH — /11 MHOTHX, IIOKAa He HCYEPNaH CITHCOK
Bcex yuraeMbix HHCTPyKumeii READ nepemeHHBIX.
Heckoabko ycioxkHeHHbIi npumep uHCTpyKuun FORMAT:

1 FORMAT(2F6.3/120/(5E10.2)) (4.12)

Ilo sToit MHCTPYKIHM CHAYa/Ja yuTaercsi Kapra IO KOny
2F6.3, sateM Kapta no kony 120 m, HakoHel, cepHsi KapT
no kony HE10.2. MoykHO Jerko cgopMmynupoBarh o6liee
MpaBWJIO MOBTOpeHUst KojmoB uHCTpyxumn FORMAT mnpu
YTEHHH JJIMHHBIX ¥ CJIOXKHEIX CIIHCKOB: MallMHAa NPOCMAaTpH-
BaeT BCe KOJHI 10 KoHuAa uHCTpyKuuu FORMAT, npu stom
BBHINMOJIHSIETCS MO OXHOMY pasy BBOJ KapThl IO KaXKIOMy
u3 KonoB uHCTpyKuun FORMAT; 3arem caenyoT mnoBro-
peHHsi BBOJOB IO KONy, COJiepalleMycsi B IOCJeRHel
nape cko6ok uHctpykuud FORMAT., )

370 NpaBUJIO He CJIOXKHO, TAK KaK HCIOJIL30BaHHE CKOGOK
BHyTpH CKOGOK mHCTpyKuumu FORMAT paspemeHo TOJBKO
OIMH pa3, NpH 3TOM KOJI, 3amHCaHHbIH BO BHYTPEHHHX
CKOOKaX, MOXeT GhITh JIHLIb CAMBIM [IPaBBIM KOJOM HHCTPYK-
uvn FORMAT. )
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He pacxonurca ¢ 3THM NpaBHJOM H elle OMH CHOCOO
HCIIONb30BaHHS BHYTPEHHHX CKOGOK, HILIIOCTPHPYEMbIf PH-
MepoM

| FORMAT (3 (F4.2, 15))

KOTOpHIl O3Hauaer [OMyCTHMYIO COKDAIIEHHYIO 3amHCh
MHCTPYKIMH

1 FORMAT (F4.2, 15, F4.2, 15, F4.2, I5)

Ynpaxuenne 4.10. ITlepsrie 200 anementoB Maccusa T 1)
IOMKHE! ObITH BBefleHHl c mepdoxapT (kaHan Homep 2). Ha raxnoit
kapte 3anycaHo 10 uucesn B ¢opme E. Kaxkmoe M3 umcesn 3amucaHo B
BOCBMH KOJIOHKaX H MMeeT JBa 3Haka nocje 3anstoil. Ilocaenyiouue
800 amemenToB MaccuBa T (I) BBOAsITCA ¢ MarHUTHOM JieHTH (KaHal
HoMep 5) c Hcmosb3oBaHHeM Toit e HHCTpykuun FORMAT. Hanucats
MHCTPYKIHH, OCYyLiecTBJAIOMYe o6a 3TH BBOJA.

§ 4. UHCTpyKuus BBIBOJA YHCEN

BruucauTelbHasi MalIMHA CYMECTBYyeT U paboTaeT B OK-
pyxaromel ee cpefle, mo 3ajaHuAM paboTalomMX Ha Hel
nporpammuctoB. CBsi3b C 3TOH BHelIHe#l cpeloil B paBHOH
CTENEeHH C_PaCCMOTPEHHBLIMH B INpPeABIYIHX mnaparpadax
HHCTPYKUMAMH BBOIA O6ecrieynBaeTcs HWHCTPYKUHUSAMH BEHI-
Bojia. MHCTpyKIHK BHIBOJA IO3BOJSIOT OTIEYATaTh NOJYYEH-
HBIe B XOJle HCIOJHEHHSi NPOrpaMMbl Pe3yJbTaThl ‘B BHJE,
yIoOHOM /Il HEemoCPe[CTBEHHOIO MNPAaKTHYECKOrO HCIOJIb-
30BaHuA NorpefuresneM, mepenatbh 3TH pe3yJbTarhl APYroi
MallMHe WJH [epenucars UX Ha Jilo60il BHEINHH{ HOCHTENb
HH(pOPMAIHH.

Ko/iHuecTBO 1 pasHOOGPa3He THIIOB BHIBOJHBIX YCTPOJCTB
BapbHpyeTcs OT MOJENH K MOJIEeJH, OT OXHOH KOHKPETHOMH
MalllHHB K JPYTroi, OHAKO, KaK MPaBMJIO, YHCJO YCTPOHCTB
BHIBOJIAa Ha KaXJOH MalliHe NMPeBOCXOAUT YHCJIO BBOXHBIX
yCTpPOHCTB.

Tlpexne Bcero, BO3MOXEH BHIBOJ, Ha BCe T€ HOCHTENH
HHpOpMaLHH, KOTOPEIe ObUIM PacCMOTPEHHI B IBYX MpebILy-
mux naparpadax: nepdopanus pe3ysabTaTOB HAa KapThl,
Ha nepGopHpoBaHHYI0 OyMaXKHYIO JIEHTY, 3amHCh pe3yJib-
TaTOB HAa MarHHTHylO JeHTy, GapaGaHbl HAM JUCKH JJsi
TIOCJIeLyIOMIEr0 X HCIOJb30BaHUS HA APYroHl MM 3TOH Ke
ManyHe.

Onnako, c/iefiyer BBIIENHTH 0C0GO neqararoume ycTpoi-
CTBa, KOTOPhie BOCIPOU3BOAAT Pe3yJsbrarhl HA Gymare, Tak
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KaK-B 3TOM CJlyyae pPe3yJibTaThl MOTYT ObITh HEMIOCPEACTBEHHO
6e3 JOMONHUTENBHON pACIIH(POBKH POYHTAHE! YEJJOBEKOM.
Oro Jsmb60 OHICTPONEYATAIONIME YCTPOHCTBA C BHIBOIOM
Ha OyMaxKHylo JIeHTy, JH60 andaBHTHO-UK(POBLEIE NeyaTao-
IHe yCTPOHCTBA, JMGO, HAKOHell, NHINyLIHe MaIIHHKH,
COeflMHEHHbIE C BBHIYHCJHTENHLHONH MAIIHHOIM 1).

Huerpykuuu @oprpaHa JaloT BO3MOXKHOCTb HCIIOJIL30-
BaTh J11000€ U3 BHIBOIHBIX YCTPOHCTB, HMEIOMMXCS B 0GOpy-
JOBaHHM MalIMHBL. AHAJOIMYHO HOMEpPaM BXOIHBIX KaHa-
JOB B MHCTPYKLHSX BBOJa, B MHCTPYKUMAX BHIBOIA yKa-
3aHbl HOMepa BHLIXOJIHEIX KaHaJIOB, KOTOPHIM Nepell HCIOJIHe-
HHEM NIPOrpaMM MOTYT OBITh IPHCBOEHE! KOHKPETHEIE HOMepa
BHIBOJHHX YCTPOHCTB. JInsi onmpefesieHHOCTH B NPUBOAYMBIX
HHXKe mnpuMepax OyJleM mpexnojararb, 4TO aji(aBHTHO-
uudpoBoe neyaramomee yCTPOHCTBO NMpPUBA3aHO, HaNpUMep,
K KaHaJy HoMep 1, a MarHuTHasi leHTa — K KaHajy HoMmep 4.

YHUBepcalbHON - uHcmpykyuet 6si600a SIBISETCS HH-
crpykuuss WRITE. Ona cocrout u3 KJI04YeBOro CJoBa
WRITE, cko6ok, copmep:kamux HOMep KaHaja W HOMep
uHCTpyKuuH FORMAT, u, HakoHel, CIHCKa BBIBOXHMBIX
NepeMEeHHBIX B KOHCTAaHT, KOTOpHI (OpMHpyeTcsi B OCHOB-
HOM TaK JKe, KaK aHaJIOTHYHLIH CIIHCOK HHCTpyKunu READ.

Hucrpykuus

WRITE (1, 3)A .

BHIBOAUT HA Meyarawuee ycTpoicTBO (KaHan Homep 1)
no copmary, onpefeneHHomy uHcTpyKuueii FORMAT
(MHCTPYKUMS HOMep 3) 3HAayeHHe BeJHYHHBI A.
Ananoruuso uHcTpyKuun READ Ha BXone, HHCTPYKUHS
WRITE nyxpaercs B uHcTpyKuuu FORMAT nis onucanus
¢opM BLIBOIHMBIX Pe3yJ/IbTaTOB: caMa IO cefe HHCTPYKUHUS:
WRITE yxkasbiBaer aumb nepeyeHb BeTHYHH B TOM NOPSJKeE,
B KOTOPOM OHH JOJI2KHBI ObITh BEIBEIEHbI U3 MAIIHHE! Ha.BHEII-
HUH HocuTennr MHGopmauuu. IlpaBuna ¢opmupoBaHHs Ie-
peyHs BHIBOAMMBIX BEJHYHH IOJHOCTHIO AHAJOTHYHBEI yXKe
M3BeCTHHIM IpaBUJIaM (OPMHDOBAHHMSA CIHCKA MHCTPYK-
uun READ: Te e mnpaBuja NYHKTYaluH — PacCTaHO-
BKU 3alfITHIX U CKOGOK, TO 2Ke JIOMyLleHHe JI060H (GopMbL

1) Cefiuac yxe HCIOJBL3YIOTCS PasHoOGpa3HHle cHelualbHble BH-
BOAHBlE YCTPOHCTBA: CAaMONMCIBI, TeJEBH3HOHHBIE SKpaHH — RHCIJIEH,
MHKpObHJIbMHPOBaHHe, YCTPOHCTBA BHAuH CIIPaBOYHON HHPpoOpMauHH
rojocoMm H T. .

’
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nepeMEeHHHIX M aBTOMaTHYeCKoil MHAekcauuu. Hamnpuwmep,
HHCTPYKLHS

WRITE (1, 9) 1, J, K, A, (X(L); L = 1, 10)

neuaraer 14 BeJquuMH: TpH uucaa B ¢opme I, onHO AeHcTBH-
TenbHOe uucao (ero ¢opma — F mnu E — Moxker OHITh
ompefieJieHa JHMIIb B HHCTPYKUuH 2) u 10 IlePICTBPITEJTbeIX
uyucesn MmaccuBa X (L).

Hucrpyknusa FORMAT ucnosnbayercst BMeCTe ¢ HHCTPYK-
uvelit WRITE nmo teM »Xe mpaBuiaM, Kak OHa HCIIOJIb30-
Bajnach ¢ uHcTpykuueii READ.

B mByx npeapnymux naparpadax Obu1 ciesiaH aKLEHT
Ha HCNOJIb30BaHHE INepdOKapT KakK OCHOBHOTO HOCHTENS
BBOZMUMOH HHGpopManuu. TOYHO TaK Ke B HACTOSIIEM Mapa-
rpage rjaBHOe BHHUMaHHe OyleT yIeJeHO IeyaTalouiM
ycrpoiictBaM. OmnucaHus HMHCTPYKLMH "BHIBOJA HA IeYaThb
MOryT OHITb 3aMEHEHbl COOTBETCTBYIOIIMMH ONHCAHHSIMH
BHIBOJIa HAa MArHUTHYIO JIEHTY WJM nepdopaiHio KapT npo-
cTolf 3ameHoil HOMepa KaHana B HHCTpyKumu WRITE.

Ha nevaraomee ycTpOHCTBO pesyJbTarhl BBIBOLSTCS
no crpokaMm. CrpyKTypy CTPOKH, ee «PHCYHOK» OnpeJieJisier
HHCTPYKUHUS F!ZiRMA

Ilapa uHCTpyKUHMH

'5 FORMAT (F6.5)
WRITE (1, 5) X, Y, Z

neyaraeT TPH CTPOKH, KOTOphle CONEPIKAT COOTBETCTBEHHO
3Havenus X, Y, Z c LIeCTbIO 3HaKaMH, U3 KOTOprX AT —
nocJie 3ansiToM.

KonuyecTBo neuaraeMblx BesHYHH, onpeneJmemoe HH-
crpykupeit WRITE, 1 KOHUeCTBO BeJIHYHH B OXHOMH CTPOKE,
onpenesisiemoe uncrpykuueis FORMAT, mnossossier ompe-
JeJUTh KOJHYECTBO neyaraeMblx cTpok. Hampumep, mo un-
cTpykuusam *

12 FORMAT (5F7.5) ]

WRITE (1, 12) (X(I), I = 1, 1000)
6ynyr orneuatans 200 CTPOK, B KaXIOH U3 KOTOPHIX GYAyT
pasMeiensl no 5 3navenuit mMaccuBa X (I).

MakcHManbHOe UHCJAO CHMBOJIOB B CTPOKE 3aBHCHT

OT THNA TNeYaTaloOIEero YCTPOHCTBA, KOTOPHIM OCHAlIEHA

BBHIYHC/IMTENbHAS MAlIHHA. Pas/MyHble THIB OTEYeCTBEHHBIX
H HMHOCTPAHHBIX MAaIUMH HMeloT ajdaBHUTHO-UHM(POBLIE yCT-
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poiicTBa ¢ MaKCHMaJbHOH HJIMHOK cTpoku B 120, 128, 132
uian 144 cumBosia. BoamMoxKHOCTH Neyaralomero ycrpoicrsa
KOHKDETHOH MaIlHHbl NOJKHBI OBITh yUYTeHHI NIPU COCTaBJIe-
HHM HHCTPYKUMH BBIBOZa HAa neyaTh B (HOPTPAHOBCKUX
nporpaMMax: CyMMma JJIMH 30H BCeX BEJHYMH, NPENyCcMOT-
PEHHBIX /ISl eYaTH B OXHOH CTPOKe, He JOJKHA NpPEeBHILIATh
MaKCHMaJIbHO JIOMYCTHMOI'O KOHKPETHHIM YCTPONCTBOM YHCJIA
CHMBOJIOB B CTpOKe 1).

ITpu paGore ¢ uncaamu B ¢opmax F u E Ha Bxozne He GbLIO
HeOGXOXMMOCTH nephopHpOBaTh AECATHYHYIO TOUKY Ha Iep-
¢oxapTe — OHa MOTrJ1a OHITh yuTeHa B HHCTpyKuuu FORMAT.
Ha neuararomem ycTpoiicTBe IeCATHYHAS TOUKA NevaTaercs
BCerja, ee MoJoxeHHe onpenensior Koxsl F-u E nHCTpyKIMH
FROMAT.

BruucauTenbHas MalMHa INeyaTaeT CTOJbKO CHMBOJIOB,
CKONBbKO mnpexnucaHo uHcTpykuueir FORMAT. Ecam xe
Heo0XOlUMO HPOaHa/NH3HPOBAaTh pPe3yJbTaT M OTIeYaraThb
JUIIb 3Hayaimue UMQPHl, 3TO MOMKeT ObITh CHENAHO JIHIIb
crenyasbHO HanucaHHo# mporpammoii. Eciin u3BecTHO, uto
NOJIYUeHHBIH pPe3yJbTaT COIepPKUT ABa BEPHBIX 3HAKa IOCJE
3ansTol, TO HET HUKAKOIO CMBIC/IA HCMOJIb30BATh /IS NIeYaTH
uHeTpykumio FORMAT (F7.5), nevaraiomyio naTh 3HaKOB
nocse 3anfAToi.

TNeuaTaeMoe 4MCJIO pasMemaercsi B CTPOUKe CMeIIeHHBIM
BOPABO B 30He, JUIl HErO NpelHAa3HaYeHHOH: Mianmuil pas-
pAN u4ucAa — KPalHUH NpaBhlil pa3psifi 30HbL ITO JaeT
BO3MOXXHOCTb I€YaTaThb B CTPOKE -HECKOJBKO YHCEJ C Ipo-
Genamu. . .

Hanpumep, 12 yucen cnucka A (I)

A(l) = —16.245 A(2) = 349.271  A(3) = 1052.61

A(4) = 252. A(S) — —I7. A(6) — 8765.432
A(7) = 0.00181 A(8) — —0.1534621 A(9) — 2921.1183
A(10) = 4500. A(11) = 202.471 A(12) = —2.0909
OyAyT OTmeuaTaHBl MHCTPYKIHMAMH
10 FORMAT (4F9.4)
WRITE (1, 10) (A (I), T = 1, 12) } (4.14)

) MakcumasbHas JJIHHA CTPOKH mevaTaloWuX ycrpoiicte BACM-6
H «MuHCK-22» — 128 cumBosioB. Ha pasauuneix Mogmensix IBM-360
CyIlecTBYIOT ycTpoiictsa co 120, 132 u 144 cumBonamu B ctpoke. TouHo
TaK Ke CyIIeCTBYIOT OrPaHHYEHHS Ha MaKCHMAJbHYIO JJIMHY NHIIYIHX
MAIKHHOK, NOAK/IOYeHHHX K 2BM.
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TaK, KaK NOKasaHo Ha' puc. 25. IlpoGennr mMexny 4YHCIaMH
OTMeueHH YCJOBHO Ha pPHUCYHKe cHMBoJiaMH «b». B meficTBu-
TeJLHOCTH Ha MECTe CHMBOJIOB «b» HHYEro Her.

Ha stoM pucyHKe BHAHO, Y4TO JeCSiITHYHAs TOYKA 3aHH-
MaeT ORHO M TO Ke MOJIOXKeHHe B H306paKeHHH HaneyaTaH-
HBIX YHCEJl He3aBHCHMO OT UX 3aIHCH B NaMATH: 5TO ONpee-
Aeno wuHcTpyKuued FORMAT B (4.14). Umeao A (1)
OTIeYaTaHO C YETBEPTHIM HyJeM IIOcje 3amATol, XOTH
B cnucke (4.13) oHO 3amHCaHO JIMIIb C TPEMS 3HAKaMH
nocJie 3anAToM:

10 FORMAT (4F9.4)

TpebyeT 0053aTe/bHO YeTHPeX 3HAaKOB IOCJe 3ansToH.
C Inpyroii CTOpPOHH, nATasf, llecTasg M ceabMmas UUPPHI

A1) A(2) . A(3) A(4)

- b-16.24500349. 271011052 6100b252. 0000
as) oaGe) oA | ace)
b-17.00008765. 43200bbb0. 001 8lbb-0. 1534

a9) I oat) boaan o oaGe)

2221 118314'500.0000?202. 471 0:bb—2.0909
| .
Puc. 25.

nociie 3ansitoif B unucye A (8) He ormevyataHpl — HHCprK-
s FORMAT ux me paspemaer. Uucno A (1) CHIBHHYTO
MaKCHMaJibHO BNPABO, HO JlajKe C yUeTOM 3HaKa, JeCATHYHOH
TOYKH M JONONHHTENBHOrO HYJISi OHO NpPEJCTABJISET HAGOD
B)CbMH CHMBOJIOB, TOrAd KaK HHCTPYKIHS FORMAT
uX TpebyeT NeRATb. DTOT CUMBOJ 3aMEHEH NpPOGEoM CJeBa.

HenpustHas cuTyauus BO3HMKaeT Jjisa yucaa A (6)
34aK 4MC/Ia PAaCNOJIOXKEH B NMOBHIMH, HE NPeJyCMOTPEHHOH
nHcTpykuueii FORMAT, u uucio HameuaraHo NOSTOMy
B HCcKaxeHHOM Buje. Yucna A (9) u A (10) nanevaranmbl
BEPHO, OJHAKO OTCYTCTBHE DasJeNIAIOWIEr0 HX mpobena
JleNlaeT HepasJHYUMOH MPAHHUIy MeXAY HHMH. DTOrO MOXHO
6b110 Obl M306eXaTh, YBEIHYHB JUIHHY 30HHI B uﬂcrpyxunn
FORMAT B (4.14), nanpumep, no 11.

YnpaxuneHnue 4.11. B xome BHIONHEeHHS NporpamMMhbl BHI-
uncaeHsl koopauHaThl X, Y, Z 150 Towek BHYTPH cepnl paguycom
100 u c meHTpoM B Hauyalle KOODJHHAT. Y BLIYHC/IEHHEIX BEJHYHH TPH
BepHEIX 3HaKa nocjle 3ansaToH.
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Hanucate MHCTPYKUMH BLIBOXA TaGJHUBI KOOPAMHAT TOYEK TaK,
4TOGHl KOOPHMHATH! ONHOM TOYKH GBUIM 3aMHCaHH B OXHOH CTpOKe, a
OJIHOMMeHHLIe KOOPAHHATH GBUIM OTHeyaTaHsl B OfHOM ctosibue. Ilpeny-
CMOTpeTb He MeHee JBYX MPOGEJOB MeXAy CTOAGLAMH KOODAMHAT.

Ilpu nevatu AefCTBHTENBHBIE YHCJA MOTYT OHITH YKa-
sannl B uHeTpykuun FORMAT kaxk B opme F, Tak u B gopme
E. Us pByx nenanx uucen Koja E, pasjeneHHBIX TOYKOH,
nepBOe yKa3hIBaeT KOJHYECTBO BEIBOAHMBIX CHMBOJIOB, a BTO-
poe — YHCJO 3HAKOB B HOpMaJH30BaHHOH MaHTHCce. Tak,
HHCTPYKIHSA

‘1 FORMAT (E12.5) (4.15)

ynorpe6isiemasi B nape ¢ uncrpykuneir WRITE, o6ycaosur
BLIBOJ 12 CHMBOJIOB, U3 KOTOPHIX 5 OyAyT NpHHaJJEXaThb
HOpMaJIN30BaHHOH MaHTHCCE.

Ilpu Hanucanuu Koxpa E u onpepesieHHn mepBoOil 4uCJIO-
BOH €ro cocraBijsiollefi — KOJHYeCTBA MeYaTaeMBIX CHM-
BOJIOB — CJIE[lyeT YYUTHIBATh, YTO, KPOME 3HAKOB MAHTHCCHI,
CJIeflyeT pe3epBHPOBaTb MeCTa JJifi CJAENYIOMHX CHMBOJIOB:

1) Hysas B paspsfie €IHHHUI MAHTHCCEHI;

2) NEeCATHYHOH TOUKH MaHTHCCHI,

3) ‘cumBona E; -

4) oxmHOro CMMBOJIA Mepel HyJieM B LeJIOH YacTH MaH-
THCCHI; 3TOT CHMBOJI COXPAHSIETCA JJIsl 3HAKa YHCJIA H MOXKET
3aNMOJTHATLCA MNPOGeNOM JUIsi MOJOMKHTENbHEIX YHCEJ;

5) omHOro cumBOJa  HenmocpeAcTBeHHO mnocie E; sror
CHMBOJI COXpaHsieTcsl Jyisi 3HaKa NOPSAJKA W MOXKeT 3aIoJ-
HATbCA NPOGEJOM IS YHCes, NmpeBOCXOAAmHuX 1.

Kpowme Toro, ciienyer yUHTHBATh, YTO BEeJIHYHHA NOPSAAKA
o6si3aTe/IbHO TeyaTaercsl Kak JBY3HayHOE YHCJIO: MOPSKH,
menbmue 10, 3anuchiBaloTCs B BHAE ABYX Ludp, neppas
U3 KOTOPBIX — HY/JIb.

Takum 06pa3om, 4T06HI COPMHPOBATH NEPBYIO COCTAB-
aswomyo kofa E, HyXHO K KeJaeMOMy KOJMYECTBY 3Ha-
yamux uudp npubaButh He MeHee ueM 7, 4TOO HE NOTEPATH
crapiiye 3Hauaiue CHMBOJIEL

Tak ke, Kak U npu H3oOpaxkeHWH uucaa B ¢opme F,
yucao B opme E cmelljaercs BnpaBO B NPELyCMOTPEHHOH
IJs1 Hero 30He. Hampumep, uucjo, 3amucaHHOe B MaillMHe
Kak 987.65 u oTpemaKkTHpOBaHHOe HHCTpyKuueir (4.15),
Oyzer HMeTb BUJ

b0.98765Eb03
(b — mo-npexxneMy yciOBHOe OGO3HAYeHHe mpobesa). .
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Manrucea uyucna, orneyarassoro B ¢opme E, Bcerna HOp-
MajH30BaHa. DTO COOTBETCTBEHHO OmpeJessieT BeJHYHHY
nopsijka yucsaa. Bropoe uncno B kozie E (B Hamem npumMepe 5)
onpeJiesisieT KOJHYECTBO 3HAKOB MOCJe 3amsiTod B H300pa-
JKEHHH uyucaa, T.e. B ero Manrucce. C HHCTpyKUueil
FORMAT (E12.3) Hame 4HC/IO uMeNO GBI BHJ

bbb0.987Eb03

HecMorpsi Ha HEKOTOpPYIO CJOXKHOCTb (HOPMHPOBaHHSA
koza E, OH J0CTaTOYHO MHMPOKO HCNOJB3YeTCs B HHCTPYK-
uusx neyatd. [IpenmymectBo koja E cTaHOBHTCS SIBHBIM,
KOTZla HeoGXOIMMO OTIIeYaTaTh YHCJA OYeHb IHPOKOrO HIH

A1) | A(2) I A(3)
b-U.?UUGUUUE—UZ{h-O.i782500Eb03=bb0.21 00000E-06

A(4) { A(5) I A(6)

bb0.2243920Eb03}b-0.1§46957Eb03:hb0.9754321 EbO7

. Puc. 26.

3apaHee HeOlLlEHHBaeMOro nauMamasosHa. Hamnpumep, Heo6-
xonuMmo orneyarath crnucok A (I) “BennymH:

A (1) = —. 007 N

A (2) =— 178.25

A (3) =. 00000021 -

A (4) = 224.392

A (5) = — 154695.7

A (6) = 9754321.

C nomoImp0 HHCTPYKUHH

2 FORMAT (3E15.7)
WRITE (1, 2) (A(I), I = 1,6)

5TOT CHMCOK OyJeT oOTneyataH B BHJIE, H300pPaKEHHOM
Ha puc. 26.

Uucno A (1) ormeyaraHo ¢ HyJSIMH, CONPOBOXAAIOIMMHU
3Havauyo ceMepKy. Hysn B KOHIe MaHTHCCHI NMOSIBJSIIOTCS
BCErAa, KOrja ykasbiBaeMasi B Kole E nJnMHA MaHTHCCHI
GoJibllle KOJIMYECTBAa 3HAyamux uudp uywmcna,
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Bce ckasanHOe BhIle 06 HHCTPYKUHMH BBIBOJA Ha Ieva-
Talollee YCTPOHACTBO B PaBHOH CTeNeHH MOXKeT ObITb HCMOJb-
30BaHO NpH paGoTe C JIOOBIM JPYTHM BBIBOAHBIM YCTpOIi-
CTBOM: JOCTATOYHO 3aMEHHTh HOMep KaHaja.

CuMBON /, HCNONBL3OBaHHLIA paHee B HHCTPYKIHH
FORMAT, conpoBoxpaatomeii uuctpykuuio READ, c Tem ke
a(peKTOM MOXKET OHITb HCNONB30BAH H HHCTPYKLHAMHU
BbiBoAa. C NOMOLIBIO 3TOrO CHMBOJA ORHA HHCTPYKILHSA
MOXeT ONHCaTb PUCYHOK ABYX M Oojiee HOC/IEN0BATENbHO
neyataeMblX CTPOK. TOYHO Tak e, KaK M B HHCTPYKLHAX
BBOJia, CHMBOJI / B COYETaHHWH C NMapoil BHYTPEHHHX CKOGOK
no3Bosisier Hanucath HHCTpykKuwuio FORMAT, ¢ momourpio
KOTOpO# neyaraercsi CHayaJjia OfHA HJIH HeCKOJIbKO Dasjuy-
HBIX CTPOK OJHOKPATHO, a 3aTeM CepHsl CTPOK OJMHAKOBOTO
pucynka. Hanpumep, no MHCTpyKuUHAM

1 FORMAT (F6.2/3120/(4E12.5))

neyataercsi B NepBoil cTpoke BeauunHa A no kopy F6.2,
BO BTOpOH cTpoKe TpH BeauuuHn I, J, K mno komy 120 u,
HauMHas C TpeTheil CTPOKM, meyaraercss MaccuB X (L) —
IBAUATh CTPOK, KaxJas M3 KOTODHIX COJAEPIKHUT 4YeThpe
yucna B kome EI12.5.

B uHCTPYKUHMH BHIBOJA CHMBOJI / HMEET U HOBbIE BO3MOXK-
HOCTH: C €ro NOMOMLIbI0 MOXKHO IJIAHHPOBATh .NPOMEXKYTKH
MeKLy CTPOKaMH npH nevyary. Hanpumep, eciii o HHCTPYK-
LA .

1 FORMAT (10F10.2/12F9.3) -

BTOpasi CTPOKA I1€4aTaeTCsi HEMOCPEACTBEHHO M0C/e NEPBOii,
TO NO HHCTPYKUHH

1 FORMAT (10F10.2//12F9.3)

BTOpasi CTPOKa OTHEJIEHA OT l'IepBOH ymaoex-mblM npomexyT-
KOM, N0 HHCTPYKIHH :

1 FORMAT (10F10.2///12F9.3)

— YTPOEHHEIM H T. X.

Tabnnna 7 nokaswiBaer, Kak BBHINISIAAT MAacCHUBEI, OTIIe-
YaTaHHble C OGBLIMHBIM NPOMEXKYTKOM, YIBOEHHEIM, YTPOEH-
HbIM H YyYeTBepEeHHbIM.

HaknonHEbIe 4epTh (CHMBOJIBL /) MOTYT MOSIBIIATECA B JIIO-
6om KomuuectBe B MHCTPYKuuH FORMAT He TONBKO Mexny
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Ta6anuua 7

Bujx MaccuBa NpH neyaTH
Bes wepThl HJH C C RBYyMS ucpTaMH C TpeMsl 9epTaMH
OAHOi YepToit (YABOEHHBIH npo- (yTpoeHHHIt npo-
(ucxonumi#t maccus) MEeXYTOK) MEXYTOK)
1293.72 1293.72 1293.72
1740.05
2087.41 1740.05
2232.91 1740.05
2901.64 2087.41
3007.45
3238.58 2232.91 2087.41

KOJAaMM, HO B DaBHOH CTeNeHH B Havajle IepeyHs KOJOB
HETMOCPEACTBEHHO NOCJ/e OTKpBIBaIoOLIel CKOOKH HJIH B KOHIE
2r0 HENOCPEICTBEHHO INepej 3aKpHIBAIOMEH CKOOKOH.

Kaxnoe mosiBieHne uyepThl / B Hayale MJM B KOHIE
uHerpyKund FORMAT osHavaer nevataHue CTPOKH IpO-
GesoB. ;

Y HMHCTPYKUHMil BHIBOZA €CTh €lle OJHA BO3MOXHOCTB,
He HMelol[as aHajora C HHCTPYKUHUSIMH BBOJA: Ieuaras
ABTOMAaTHYeCKHe MWHIEKCAlHH, MOXKHO KAaXABbIH 3JieMeHT
CMHCKAa aBTOMATHYECKOH HHAEKCaUMH H3006paxarh € COOT-
BETCTBYIOIMM 3HayeHHeM HHpekca. MHCTpyKuus

WRITE (1, 3) (I, A (I), I =1, 100)

neuaraer | — nepBoe 3Hauenue unaeKca I u sHauenue A (1),
3aTeM 2 — BTOpOe 3HaueHHe HHAeKea u A (2), moTom uucao 3
u AB3) u T 1.

§ 5. BbiBoA H BBOJ OyKBEHHO-CHMBOJBHON HH(OpMauuu

I'u6kocTh OpPTPAaHOBCKHUX MHCTPYKUHMH BBOJAA U BHIBOAA
NOMOJIHSIETCSI YAOOCTBAaMH BBOJA H BHIBOAA (M, B YaCTHOCTH,
nevyaraHusi) OyKBEHHBIX CHMBOJIOB. DTH BO3MOxKHOCTH . DOpT-
paHa, B H3BECTHOH CTENeHH, CIIOCOGCTBOBANU €ro HMIMPOKOH
pacmpOoCTPaHEHHOCTH U Cleslald BecbMa yIOOHBIM AJIs 3KO-
HOMHMYECKHX mnpwioxeHHH. Jlyisi TOro uToOBl OTIeEYAaTaTh
no6oit TEKCT, NOCTaTOYHO OyKBaJIbHO HAMHMCaThb 3TOT TEKCT,
OKaiiMJIeHHBIH anoctpodaMu, BHYTPH CKOOOK HHCTPYKLHH
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FORMAT. Kaxiwii pas, korga uncrpykuus FORMAT,
conepxkamas OyKBeHHYIO HH(QOPMALHIO, HCIOJb3yeTcs HH-
CTPYKLHeH BBIBOAA, HHGOpMauHMs, COAepKauasacs MeXLY
anocTpoaMu, mneyaTaeTcs HJH 3aMHCHIBAETCH HAa KAaKOMH-
Jn6o BHEIIHHH HOCHTENb HH(POPMALUHU B TOM BHJIE, B KaKOM
ona Gwuia 3anucaHa B uHctpykuuio FORMAT npu cocras-
JieHu# nporpammel. Hanpumep, HHCTPyKuUHH

2 FORMAT (FORTRAN’) -
WRITE (1, 2) }

neuaralor cioBo FORTRAN (Ges amoctpodos).

TakuM o6pasoM, HamucaB Mexjy amocrpodaMu B CKOG-
Kax uHcTpyKuun FORMAT Tekcr 3arosoBka TaGHLE H ee
CTOJIOIOB, MOXKHO HameyaraTb 3Ty Ta0JHIy C 3aroJiOBKaMH.
AHaJIOrHYHO MOXKHO NpefycMoTperh HHCTpyKunu FORMAT,
coxepaKalye Ha3BaHHSA OTAENbHBIX BEJHUHH, BCEBO3MOXKHBIX
NOSICHAIOIUX pe3yJbTaThl HanNMCeH M mnoxpmucei, ¢pas
otdopmienus — para, ¢aMuausa aBToOpa M T. I.

Wndopmanys, 3akioueHHas MeXAy amnoctpodamu, He
00s13aTeIbHO GyKBEHHast — OHa MOXKeT COfiepKaThb JIo0ble
pasperueHHble B PopTpaHe CUMBOJIBI: 6YKBbI, LH(PHI H CIeLH -
albHBIE CUMBOJIBI: +~ — / = ()., # a Takxe mpoGen. ~

HaGop cuMBOJIOB, 3aKJIOYEHHBIH MeX1y amocTpodami,
HE H3MeHseMBblil NPOrpaMMOil M HCNOJNb3yeMbIl B MHCTPYK-
LUMAX BLIBOJA, HAa3bIBaeTC Aumepasom. EAWHCTBEHHBIM
3anpelieHHbBIM CHMBOJIOM BHYTDPH JIUTepasa siBJSETCSA CHMBOJ
amnoctpoda 1).

B npOTHBOMOJIOXKHOCTh YHCJIOBBIM JAHHEIM, JHTEpal
HE HMeeT COOTBETCTBYIOIIEH NepeMeHHON B CIIHCKe HHCTPYK-
und WRITE. Tlo uncrpykuun WRITE BrmuciuTesnbnas
MamuHa nevaraer Jutepan u3 MHCTpyKuun FORMAT, Ho-
Mep KOTOpOH YyKasaH B cKoOkax wuHCTpyKuuu WRITE.
Ilpumep (4.16) nokaspiBaer 10T HEOOBIUHBIH, Ge3 CrucKa
nepemMeHHbIX, BuA uHcTpykuuu WRITE.

JluTepanel MOTyT HCHONB30BaThCsi B HHCTPYKUHAX
FORMAT Bmecte ¢ uucaamu B JoGoit us gopm F, E umu 1.
Hanpumep, uscrpykuus

1 FORMAT ('bT@TALDISH’, F10.3)

4.16)

1) JlutepanaMu Mmoryr ObiTb pycckue OYKBb, cloBa H  (hpasH,
€CIH B YHCJIO CHMBOJIOB MEYaTaloIEero YCTPOHCTBA BKJIIOYEHH OYKBEI
Pycckoro andaBuTa M 3TO YUTEHO TPaHCISATOPOM.
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nonycruma. Eciin oHa HCnonb3yeTes BMeCTe ¢ HHCTPYKIMeH
WRITE (1,1) X

TO BBLIYHCJHUTEJIbHAS MAllMHA OTNeYaraeT CTPOKy, B KOTOpO#H
JlecATb NO3HUMH 3aiiver OykBeHHas HHpopMauus — JH-
repan TOTAL IS, Bkmiouas mnpoGenpl, U elre JAeCATb —
nepemerHass X, uucsio B ¢opme F. Jlurepan MoxeT Haxo-
JIUTbCS B CTPOKE NOCJE YHCeJ, BIEPefHd HHX H HOCPENHHE.
OrpannueHne Ha JJIMHY JuTepaia (TOYHee, Ha NJIHHY Ie-
yaTaeMoOii CTPOKH, BKJIOYAIOIIEH JJUTepas) — OHa He JNOJIKHA
PEBOCXOAUTL MAaKCHMaJlbHYIO JJIHHY CTPOKH HCIOJb3ye-
MOro mnevatamoero ycrpoicrsa. Jlutepana MOXKeT HCIOJIb-
30Batbcd W B HHCTpyKuusax FORMAT, wusoGpaxaomux
PUCYHOK HeCKOJIbKHX cTpoK. MHcTpyKuus

1 FORMAT ('PRODUCTION PROGRAMME’
* /// (110, F11.3))

NO3BOJIIET ~ OTNeYaTaTh CHAYAJA 3arojiOBOK  TaGMHIbI
PRODUCTION PROGRAMME (ITPOM3BOJICTBEHHAS
[TPOTPAMMA), a notom B jgBa crojbua TaGiuuy mpo-
H3BOJCTBEHHOH IPOTrp aMMEHIL.

Ecnn  uncTpykuus FORMAT onpepmensier pHCYHOK
HECKOJNILKHX CTPOK, TO JIHTEPaibl MOTYT GHTb YKasaHbI
B KaXJIOH M3 HHX.

Brimte Jiurepannl paccMaTpHBaJMCh JIHIIbL B pu-xcrpyx-
1uax BbBOfa. OnHAKO, HX MOXKHO HCIOJIb30BAaTh H IPH BBOJIE
OyKBeHHOH M CHMBOJbHOH HH(OpMauuu B MamuHy. BBOpu-
MBI Marepuasj Moxer ObiITb KOMMEHTApHEM HJIH Ha3BaHHEM
BBOJIMMOro MaccuBa. B Takom ciyyae B CKOOKax HHCTPYK-
uun FORMAT wMmexny anocrpodamu Moxker OBITh 3amuCaH
cam Jutepaj. MoxHO, OIHAKO, yKasaTb BMeCTO TeKCTa
JuTepana JoGoi HaGop CUMBOJIOB TaKO# ke JJIMHEL, B TOM
yucsie Habop npoGenoB. IIpu uTeHHH BBOAMMOH HHGOpMa-
IUH MalMHA BOCIPUMET KaK JHTepas CTOJBKO CHMBOJIOB
C BHEIIHEro HocHTeNas (HampuMep, ¢ nepdokapT), CKOJBLKO
uX npepycmorpeHo B uHctpykuuu- FORMAT. [ins BBOza
jutepana 'FORTRAN’ c¢ nepdokapT MOXKHO NpeyCMOTPETh
HHCTPYKLHIO

1 FORMAT (’bbbbbbb’)

¢ cemblo mpoGenaMH MexAy anoctpodamy NPH YCJIOBHH,
yr0 Ha KapTrax npomnep$OpHPOBaHbH CeMb OyKB —
FARTRAN.
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Urak, naurepanbl MOryT OBITh NPOYHTAHBI MAIUIMHOM
¥ MoryT ObITh BHIBEJEHHl Ha BHelIHHe ycrpoiicrBa. Ho jn-
Tepasibl — OyYKBEHHO-CHMBOJIbHbIE KOHCTAaHThI, OHH HE MOTYT
ObITh M3MEHEHE! B XOJle BHIMOJHEHHS NPOrPaMMEL.

B HeKOTOpEIX .clyyasiX BO3HHKAeT HEOOXOAHMOCTh H3Me-
HeHHSI OyKBEHHO-CHMBOJILHOH HH(pOpPMauMH: BKJIOYEHHUS,
HCKJIIOUEHHS] UJIM 3aMeHbl CHMBOJIOB. C 3TOH LIe/IBIO HCIIOJIb-
3yercs ele OAUH KOA B MHCTPYKunu FORMAT. 3ro kox A.
Kon A cocrout u3 GyKBH A, 33 KOTOpO# CJefyer LeJsoe
YHCJIO. DTO UUCJO — Ha30BEM €ro 7 — yKasblBaeT, CKOJIBKO
CHMBOJIOB JIOJI2KHO OBITh TPOYHTAHO UJIH, HA000POT, 3aNHCAHO
Ha BHEIIHHe HOCHTeJH WHpopMauuu no xopy A.

Kon A nono6Ho ocranbHeiM u3BecTHRIM KojaMm F, E u [
NpHMeHseTcsl K nepeMeHHbIM. I103TOMY, €ciM B MHCTPYKUHH
FORMAT conep:xurcs Kop A, B COOTBETCTBYIOLIUX HHCTPYK-
uusix READ unu WRITE pomkHe! GbiTh yKasaHbl peoG-
pasyeMble mepeMeHHbe. Tak e, KaK M OCTajIbHbE KO,
KOI A MOXeT ymnorpe6GasiThcs B ONHOH HHCTPYKLHH HEOTHO-
KPaTHO; HECKOJbKO OJMHAKOBBIX KOJIOB MOT'YT OBITH ynoTpes-
JIeHbl OMH pa3 C LeJbiM KO3(pGHUHEHTOM, PaBHEIM YHCIY
NOBTOPEHU if; MOXKHO HCII0/Ib30BaTh KOJ A CO BCEMH JAPYTHMH
KolamMH B oxuHoH MHCTpyKuuu FORMAT.

Ecau nenoe uncsio m B Kofile A paBHO YHCJY 72 CUMBOJIOB
B COOTBeTCTBYIOHIEHl IepPeMEeHHOH CIHCKAa HHCTPYKUHH
READ (uau WRITE), To 5Ta nepemenHas GyJleT npoyuTaHa
(nM COOTBETCTBEHHO BHIBEJleHA Ha BHENIHMH HOCHTEJND)
6es usmenenuit. Ho paxe B 3TOM cayuae HHCTpYKUHS
FORMAT c komom A jaer BO3MOXKHOCTH NPH BBOJIE HJIH
BbBOZle (DOPMHDPOBaTh HOBLHEE GYKBEHHO-CHMBOJIbHEIE 3Ha-
YeHUs.

Ilyctb, HampuMep, BennunHa A umeer GyKBEHHO-CHM-
BosibHOe 3HaueHne FORT, BesuunHa B umeer 3HayeHHe
RAN. Toraa wuHCTpyKUHH

1 FORMAT (A4, A3)
WRITE (1, 1) A, B

Haneyararor caoBo FORTRAN.

Ecnu m < n, 1o Ha HOcHTeNs GYAYyT 3amHMCaHbl JHIIL M
JIEBLIX CHMBOJIOB COOTBETCTByMOmieH nepemenHoii. Ecuwm,
Hanpumep, A u B uMeloT 3HaueHHs, yKasaHHHE B Mpeb-

AyWleM IIpUMepe, TO HHCTPYKLUHMH HAIeyaTaloT CJIOBO
FORRAN.
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Haxkosern, B ciyyae m >> n Ha BHEIIHHH HOCHTENb 3alH-
CHIBAIOTCSI BCE 71 CHMBOJIOB IlepeMEHHOH M, KpOMe TOro,
m — n npoGenoB caeBa. s Tex xe A u B, 4TO U Bhiue,
HHCTPYKLHH

1 FURMAT (2A4)
WRITE (1, 1) ‘A, B

Haneuaraior cjioBo FORT RAN (c mpoGenom mocpenuse).

Ecnu xop A wucnosnb3yercsi npH BBOJE GYKBEHHO-CHM-
BOJIbHBIX BeJIMUMH, TO B NAMATH MAaIlMHBEI BBOLSTCS BCe 71
CHMBOJIOB BBOJMMOI INepeMeHHO# mpu m = n (m — uejoe
ypcsio Koia A, a n — asiMHA Habopa CHMBOJIOB BBOXHMOMH
nepeMenHoit). Ecau e m << 1, TO m CHUMBOJIOB BBOJMMOM
nepeMeHHOH OyAyT NpoyuTaHbl ¢ nepdokapr (MarHHUTHOMH
JIeHTBl, Nep(OJIEHTH U T. [.), & BMECTO OCTaJbHBIX 71 — m
CHMBOJIOB BBOASITCSI NPOGeJEHI CIpaBa.

B npuBeleHHHIX Bhllle NpHMepax Koj A mpuMeHsJICS K
NepeMeHHbIM, COCTaBJIEHHBIM H3 OyKB, OIHaKO TOYHO TaK
JKe OH HCIOJIb3yercsl IpH 00paboTKe IepeMeHHBIX, COCTO-
SLUX M3 JI00bIX APYTHX CHMBOJIOB, B TOM uHcJe U3 nudp.

YnpaxHenue 4.12. Ilpexnpustve BhHIYCKaeT H3feNHs
B@C-101, B@C-102, BEC-103 u BEC-104. Otuer 06 wuTOorax pa-
6oTHl MpeafipHATHS JAOMKHA 3aBepIIHTh CTPOKA, B KOTOPOj mepeuuc-
JieHbl TONapHO HaMMEHOBAaHMA H3JeNHil M KOJHYECTBO BBITYILEHHBIX
usgenuit. Ilapel pasmeneHH ABYMsi mpoGeslaMH M 3amaToi, a HauMe-
HOBaHHe OT[eJeHO OT KOJHYeCTBAa MHHHMAaJbHO ORHHM HpPOGEJ]OM.
MaxkcumanbHOe KOJHYECTBO KaXKAOro M3fjenaus He mpesocxomuT 10 000.

HanucaTe MHCTPYKUMH NeuydTH nocjefHeii CTPOKH oOTyera, HOMy-
CTHB, 4TO NMPOTPAaMMHCTY H3BECTHH 3HAUeHHs NMepeMeHHBIX:

B(1l) =" —101" A = 'BC

B(2) =’ —102’ X = 'bb,” (aBa npoGena u 3ansaras)
B(3) =" —103’ Y ='b’ (omur mpoGen)

B(4) ="' —104’

(3HaK «—» B 3TOM NpHMepe cJlelyeT YHTaTh KakK jgedwuc.)

KonnuecrBa  BemymeHHHX — uagenuit  BEC-101, B@C-102,
B¢C-103, BOC-104 cocraBnsior 3Hauenus nepemennmx C (1), C(2),
C (3), C (4) cooTBeTcTBeHHO.

§ 6. PenakrupoBaHue pe3yabTaToOB

Hexoroprle U3 NMpHBEJEHHKIX paHee MPUMEPOB (a TaKXKe
ylpaxkHeHHi#) y6exnaloT B HeOOXONMMOCTH NpeaycMaTpH-
BaTh NpO0OeJbl B CTPOKE: OHH HYKHHI NIPH PeIaKTHPOBaHUHU
pesysibTatoB. Brillle GbUIH H3/I0XEHBI HEKOTOPHIE MPHEMEI
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n306paXkeHust HeOOXOAUMBIX IPOGeOB. B 4acTHOCTH, MOXKHO
BKJIIOYATh MPOGEJIEI 10]] 3HAKH anocTPOdoB CJIeBa MM CIIpaBa
OT JIUTEPAJIOB, YKa3bIBATh NEPBYIO COCTABISAIOMYI0 KOuoB F
u E Gonbmefi, yeM 310 HEOOXOAMMO IJifi H3006paKeHHS
BHIBOIMMBIX YHCEJ, YKa3hIBATh LEJIOE YHCJIO, CONPOBOXKIAIO-
mee Kop I, 3aBegomMO GOJBIIMM, YeM KOJHYECTBO CHMBOJIOB
yucna B ¢opMe I, mnucare Koporkue OyKBEHHO-CHMBOJb-
HBle TEpEMEHHBIE M MaKCHMaJbHOE LIeJoe YHCIO B Kome A
T I

Bce npuembl TaKOro poza, OfHaKo, BeCbMa HCKYCCTBEHHE!
U OrpaHHueHHl B npuMeHeHusx. doprpan npepycmarpuBaer
GoJiee MOLIHEIE CpPEACTBA pPelaKTHPOBaHUS pe3yJETaTOB.
OnHuM H3 TAKHX CpeACTB sBJserc Kox X MHCTPYK-
uun FORMAT. 3ror kop cocrout u3 GyKBE X U IpeIIecT-
ByIOLero eff Lejoro yucia. 310 LeJOe YHCJIO O3Hayaer
KOJIMYECTBO NPO0GEJNOB, KOTOpble BKJIOYEHH B CTPOKY,
usobpaxaemyio uHcrpykuueii FORMAT. Hanpuwmep, u=-
CTPYKIUHMA

1 FORMAT (F10.2, 6X, F8.3) .

npejmnosiaraer, yto JBa uyucia B ¢opme F 6ynyt orneuaraHsl
c ImecThlo npoGenaMu wmexnay Humu. Illects npoGesos
Halllero npuMepa MOTJIH Obl ObITh PeaM30BaHbl BKJIIOYEHHEM
B uHcTpykuuio FORMAT surepana, COCTOAIIErO M3 IIECTH
npo6esnoB — “bbbbbb’:

1 FORMAT (F10.2, ’bbbbbb’, F8.3)

OnHako mpeuMymiecTBo kKopa X 3JeCh HECOMHEHHO.

Cnenyer oTMeTuTb HeGOJBLIYIO JETaNb HCIIOJL30BaHUS
Kozna X: ecsii HeOOXOJMMO YKasaTh BCEro JIHIIb OLUH MPO-
Ges, To nucatb caenyer e X, a 1X. Tak, ogun npoGen
MEXAY JIMTEPaJoM u 4MciaoM B Koxe 120 obGecneunBaercs
HHCTPYKLUHeEN

1 FORMAT (TOTAL’, 1X, 120)

Kon X moxer OBITb HCIONB30BAH H C MHCTPyKUHel
READ npu BBOze naHHbIX. B 3TOM ciiyuae mesoe umciio
npu Koge X YKasbBaeT, CKOJBKO KOJIOHOK NepdOoKapThl
He JIOJI2KHO BOCTIIPMHHMATLCS NPH yTeHHH. COOTBeTCTByIOLIHE
KOJOHKM OynyT npOYHTaHRl Kak npoGenb. Hanpumep,
€CJIM MPH YTEHUH KapThl, pasjeseHHOu Ha 8 30H, nmo 10 uu-
ces B ¢opme I, HeOOXORMMO HCKIIOUHTH IEPBYIO, TPETHIO H
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YeTBEPTYIO 30HE], TO MOXHO BMecte ¢ MHCTpyKuueir READ
HCIIOJIb30BaTh HHCTPYKUHIO

3 FORMAT (10X, 110, 20X, 4I10)

Hcrnonusisi MHCTPYKUMH BBHIBOJA, BBIYHCJIHTENbHAS Ma-
IIMHA HUKOTJA He NeyaraeT NepBhId 3HaK CTPOKHU: HA NevaTh
BBIJAIOTCS BCE CHMBOJBI CTPOKM, HaupHasi CO BTOPOrO.
TlepBriit CHMBOJ CTPOKHU SIBJISIETCS YIPABJSIOIMM CUI'HAJIOM
ISl TIeYaTalollero yCTPOHCTBa, OH ONpejiessieT KOJMYECTBO
MpPONyCKaeMbIX CTPOK Iepell MeYaThio CJeRylomeil CTPOKHU.
Tabanua 8 omnpenensier 3HaYeHUE NEPBOro paspsija Ieya-
TaeMOH CTPOKH.

Ta6aunma 8

3Hauenue mep-

BOTO pa3psia JeficTBHe medaTalollero ycTpofcTaa
CTPOKH

b (npoGen) OGLIYHHBII TPOMEKYTOK MEXAY CTPOKaMH -

0 JIBOIHO/ NpPOMEXYTOK MeXAY CTPOKaMH

1 [Nepexon Ha cjefyiolyio cTpaHHIy 1)

+ OrcyTcTBHE NMpPOMEXKYTKAa MEXAY CTPOKaMH

INeyaTs B TOf Ke caMoil CTpouke

v 1) VY nevaraoliux ycrpoiicTs coBpeMeHHHX DBM mpegycmatpn-

BaeTcs BO3MOXXHOCTb 11eyaTaTh BEIBOJMMEIE Pe3yJIbTaThl (HKCHpPOBaH-
HBIMH NOpUMSMM — cTpaHunaM. CTpaHHIA MOXeT COJepKaTh,
Hanpumep, 60 CTpoK (YHCJO CTPOK Ha CTPaHHMIlE 3aBHCHT OT MoJe-
JIH MallMHH Neyaramoliero ycrpoiicrsa). OGLIYHO mMepeXox C OfHOM
CTPaHHIE Ha XPYTyi0 COBepllaeTcss IOC/ie IOJNHOTO 3amnoJHeHHsS
CTPaHHIH — neyaTaHus 60 crpox. OfHAKO C MOMOILLIO YHpaBisio-
KX CHTHaJNOB paGouell MpOrpaMMbl HJM ONEpalHOHHOH CHCTeMH
MOXHO MepefiTd Ha clefyiolitylo CTpaHHIly, He 3allOJIHUB JO KOHUA
npexsyIyio. -

Hanpumep, uHCTpyKUMH
5 FORMAT ('I’)
WRITE (1,5) ‘
0GecreunBaIOT NMepexo]] Ha HOBYIO CTPAHHIYY, a HHCTPYKIUH
15 FORMAT (4X, F10.2)
WRITE (1,5) A .
NeYaTaloT Ha CJefylolel CTPOKe JecATHPaspsIHYIO BeJH-

yuHy A, HauMHas C yerBepTOH MO3HUILMH CTPOKH. Ilepexon
K crenylomed crpoke ofecrieunBaercsi Osarogaps TOMYy,
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Y4TO TEePBhIH CHMBOJI [IeYaTaeMOH CTPOKH SIBJISIeT¢s MPOGEJIOM:
HHCTP VKU

15 FORMAT (4X, F10.2)

FOBOPHT, 4YTO NPOGeaaMu ABJSIOTCA NePBLe YETHIPE CHMBOJIA
CTPOKH. _ :

B03MOXKHOCTH PefaKTHPOBAHUS Pe3yJIbTaTOB C NOMOIIBLIO
[IEPBOTO CHMBOJIA CTPOKH BeChbMa IIHPOKH, HO HX 3(peKTHB-
HOE HCIOJIb30BaHHe TpeGyeT BHHMATEJLHOCTH NPOrpaMMHCTA
npu ¢opmupoBannn uHCTpyKumit FORMAT.

BoT HeCKOIBKO NPHMEPOB HEAKKYPAaTHOTO OTHOIUEHHS
K [IepBOMYy pas3psily CTPOKH.

1. Ilycte HEOGXONMMO OTIEYaTaTh Ha HOBOH CTpaHHMILE
yeTHIpe CTPOYKH, Ha KaXKIOH U3 KOTOPHIX GYyNeT MO OLHOMY
necatupaspsgHomy uucny — A, B, C, D. Hucnam nomxHO
npexnmectBoBath cioso TGTAL.

Hnerpyxuun

2 FORMAT (1T@TAL’, 2X, F10.3)
WRITE (1,2) A, B, C, D
He JaayT JOJKHOTO pesysbrarta. Uucjo A Gyner jpeiicTBu-
TeJbHO OTIIEYATAHO HA HOBOH CTpaHHLE 6jarofgapsi eXUHHIE
B nepBoit nmosuuun uHcTpykuuun FORMAT. Ho Tta xe uH-
CTPYKLHS TOBTOPSieTCS IS KaXKIOH BeJUYHHHI CIHCKA A,
B, C, D, u Kaxpuas U3 HHX, CJEJOBaTeJbHO, OyZHer Hame-
yaTaHa Ha CBOeH CTPAHHIE.
BoT ofHO K3 BO3MOXHLIX MCIpPaBJIEHHH:
2 FORMAT ('1T@TAL’, 2X, F10.3)
WRITE (1,2) A
3 FORMAT (1X, 'TOTAL’, 2X, F10.3)
WRITE (1,3) B, C, D

B uHCTpyKuMM 3 enuHUIA He SBJISETCS NMEePBEIM 3HAKOM.
3ro yacth koga X — 1X, KOTOPHIH yKasLBaer, YTO MepPBHIii
CHMBOJI CTPOKH SIBJISIETCA MPOGEJIOM.

2. HMHcTpyKuUHH

4 FORMAT (I2)
WRITE (1,4) LIN
Kazajoch Obl, JONYCKAIOT PeasH3auyio 3alyMaHHOH HAEH —

OTneyaTaTh OfHO JBy3HauHoe lesoe uucio. Ho, nomycrum,
uro LIN = 13. B artom ciiyyae efuHHIA pa3psifa JAECSTKOB
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nepemenHoi LIN Gyaer mepBEIM CHMBOJIOM CTPOKH. B cuny
3TOro ONKCaHHAsl HHCTPYKuMedl 4 CTpOKa, HauyHHAas CO BTOPOH
nosuuuM, Oyner oTneyaraHa Ha CHeNyIOUWEeH CTpPaHHULE:
HaneyataHo Gyaer 3 Bmecto 13.

OnHo M3 BO3MOXKHEIX HCHpaBJEHH:

4 FORMAT (I3)

{ecsin 3apanee usBecTHO, uto yucjo LIN He Gosee ueM ABYX-
paspsjxHoe). .
3. Ilycre maccus uncen X (I) posmxen OHITh HanmeyaTaH
¢ 3aronoBkom MATRIX.
Huerpykuuu

3 FORMAT ('MATRIX'//(5F12.5))
WRITE (1,3) (X(I), I = 1, 100)

BEPHO OTIEYATalOT YMCJia MacCHBa, €CJH OHH JOCTaTOYHO
MaJibl, 4YT06 He 3aHUMAaTh JABEeHAAUATh MO3UIHH NPYU NEeYary.
Tem He Mmenee uHcTpykuusi FORMAT HeBepHa: nepBhiif
CHMBOJI CTPOKH He 1le4aTaercs, i I03TOMY 3arojioBOK MacCHBa
6yner orneuyarad B Buue ATRIX.

OnHo 13 BO3MOXHBIX HCIPaBJIEHHEL:

3 FORMAT (bMATRIX’//(5F12.5))

-

Brime Bcrony nopyepkuBanach MIAEHTHUHOCTb HHCTPYK-
uuu FORMAT pas Bcex BHemHHX HOcurendeil. Pacxoxge-
HUe MMeeT MeCTO B Ilepefiaue Ha BHENIHHE HOCHTEIH [EePBOTO
CHMBOJIAa CTPOKH, OmHCaHHOH - mHCTpyKuuelt FORMAT:
ecJM NPH BHIBOZAE HA meyaraloliee ycTPOHCTBO MEpBHIH CHM-
BOJI He H300paxaercsi Ha Oymare M (DaKTHYECKH HCUe3aerT,
TO IIPU BHLIBOJIE Ha BCE OCTaJIbHbIE BHEIIHHE HOCUTEIH HHGOp-
Maluu, B YaCTHOCTH, MarHUTHhLIE JIeHTH], 6apaGaHbl U JHCKH,
3TOT CHMBOJI COXpaHseTcs.

Hanpumep, uncTpykuus

3 FORMAT ('1TOTAL’)

NpH BHIBOJlE Ha Neyaraiollee yCTPOHCTBO ornevartaer Ha Gy-
mare TOTAL, a npu BeBome Ha jenry 3amumer 1TOTAL.

Bo Bcex paccMaTpuBaBHIMXCS BBILIE NPHMEpax HCIIOJb-
soBanusi uHCTpyKuMu FORMAT npennonaranoch, uro
PUCYHOK IleyaTaeMoii CTPOKH (GOpMHPYETCs, HauHHas C mep-
BOH mosunuu. 3aroJioBKM Tab/iML, MOAMHCH, 8 YacTO H BEHI-
BOJIUMEIE pe3yJbTaThl Gojiee HAIVISIHEL, €CJIH OHHM pacmo-
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JOXKeHH! He B Havage crpoku. Kox T 1) paer BO3MOKHOCTB
JIerKO IJIaHHPOBaTh PUCYHOK cTpoku. Kox T ynotpebisiercs
HENOCPEJICTBEHHO nepe]i KOJOM, KOTOPhI# JOMKeH GHTh pas-
MelLlleH B JKejlaeMOH INO3HLHM CTPOKM U OTHEJEeH OT Hero
sanaroft. Kox T cocrour us 6ykBel T, 3a Kotopoii cienyer
[e10e YUCJIO. STO YHCIO PABHO HOMEPY 2KeJiaeMOH MO3HLMH
crpoku nuoc 1. Hanpuwmep, ecnu aurepan 'MATRIX’
JOMKeH ObITh pasMellleH, HayMHas C MO3ULMH D8 mevarae-
MOHi CTPOKHM, TO HHCTPYKUHUS, (GOpPMHpyIOmAs 3Ty CTPOKY,
MOXET HUMEeTb BH]

1 FORMAT (T59, 'MATRIX’)

Jlurepan 'MATRIX’ Gyner Hamevaran B MO3HUHAX C 58
no 63."Kon T mMoxker ynorpe6nsThcsi HECKOJNBKO pa3 B OHOMH

135.25 S?LARY
no3uuns 40 l
nosnuua 50
51034LLna 60
Puc. 27. -

’

MHCTPYKUMH U COYETAThCS B Hell C JIIOOBIMH IPYTHMH KOJaMH.
CoorsercrBue mnopsiika konoB B uucrpykunn FORMAT
M TOpSIKA TEX Ke KOJOB B COOTBETCTBYIOIIE!H IeyaraeMoi
CTPOKe NPH 3TOM He 00s3aTesIbHO.

Hanpumep, ¢ NOMOIIBIO HHCTPYKIHU

1 FORMAT (T51, F6.2, T41, 'X =’, T6l, 'SALARY’)

MOXKeT OhITh HaleuaTaHa CTPOKa, NOKasaHHas Ha puc. 27.

B uacthHoctH, eciu B uHcrpykumu FORMAT npucyt-
crByer Koi Tl, TO mepBHIfi CHMBOJ IOCJELYIOMIEr0 KOAa
onpefie/isier, KaK OGbIMHO, MPOMEXYTOK MeMy crpoxaMH.
Tak, ctpoka, ompepensieMasi HHCTPYKIUeH

1 FORMAT (T110, 'BLACK’, T1, 'OWHITE’)

OyZleT HaneyaTaHa C JBOMHEIM IPOMEXKYTKOM OT IPEIIEeCTBO-
BaBueil -cTpoku u Oyner copepxkatb ciaoso WHITE (no
He OWHITE!) B Hauane ee u caoBo BLACK B Koule.

1) B0o3MOXHOCTH HCNOJNB30BaHHA Korna T HECKONBKO OTIMYAIOTCA
B Das/MYHbIX TPAHCAATOpaX. 3/iech pacCKaskBaeTcs 06 ozu-xou H3 KOH-
KDPeTHHX peanu3anuil.
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Bo mHorux cayuasx Koi T MOXeT BHINOJNHATh TE Ke
¢byHKuHMH, uyTo ¥ Kox X. Hanpumep, ykaszanue 0 pacroJioxe-
uuu gaurepana 'TOTAL’, nauunas ¢ nosuuuu 10, Moxer
OLITh BEIPAXXEHO B PABHOH CTENEHH NBYMsI HHCTPYKLMSMU

1 FORMAT (10X, 'TOTAL’) unu
1 FORMAT (T11, 'T@TAL’)

INpeumymecTBo Kofa T MOXHO ycMOTpPeTb B TOM, 4YTO,
HCIIONB3YSl €r0, MOXKHO NPOCTO YKas3aTb HOMEP JKesiaeMOH
MO3HIMH JJIsi Pa3MEINEHUsl HyKHOFO KOa BMECTO NpeJiBapH-
TeJBLHOrO, TpPeOyIolero BHUMaHUsA, BEIMHC/IEHUSI KOJIMYECTBA
npoGesioB AJsi HCNOJb30BaHUA Kojma X.

BrpoueMm, ¢ npumeHeHHeM Koia T BO3HHKAIOT CBOM TPYI-
HOCTH:- CJIefiyeT u36erarb mepeKpLITHS 30H, PacCTaBJIEHHHIX
konamu T. Hanpumep, HHCTpyKuus

5 FORMAT (T31, 116, T41, 16)

NPUBEJIET K HeXXeJlaeMOMY De3YJbTATy — C ONHOH CTOPOHEI
B no3uuuax ¢ 40 no 46 nomxHO GEITH PaCHOJIOKEHO YHCIIO,
onpepensiemoe Kogamu T41, 16, ¢ npyroit CTOpOHBI, 3TH Ke
NO3HIMM 3aHATH MOCJHEJHUMU IIECThIO pas3psAlaMH YHCJA,
onpenensiemoro komamu T31, I16.

ITycte Heo6xoaumo oOTmeyartarb TAOJHIY, COCTOSILYIO
H3 AByX crojbuoB X M Y, CO CAeAyIOIMMH 3HaueHHSIMH:

X Y
1.245,  5.647,
1.382,  5.505,
1.671, 5.472,
1.906, 5.366,
1.990,  5.293,
2.003, 5.097,
2.246, 5.012,
2.750, . 4.863,
2.905, 4.613,
3.074.  4.588.

3aro/ioBOK revyaraeMoil TaGJHILI COCTOMT M3 CJOBa
CURVE u nenoro nBysHaysoro Homepa. Yro6 mpenycmor-
perb mpo6en mexny cioBoM CURVE u HOMepoM, MOXKHO
3anucarp uenbiii HoMep konom I3. Puc. 28 naer nmpéncrasie-
HHe O TOM, KaK wHpopManus B MHCTpYKuMsax FORMAT g
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WRITE npeoGpasyerc¢ss B pUCYHOK U TEKCT MEYaTH Ha Me-
yarawoueM ycrpoicrse co 120 CHUMBOIAMH B CTPOKe.

READ (1,29 NgM, (X (1), ¥(1), 1=1, 10)

2 FORMAT (T56, 'CURVE',-{3///I(51,'X', T71,'Y'//(T49. F53, 15X, F53))
| N / < ]

No3HLUA 5

; No3uUHA 45
-

(e
1. 245
1. 382

|

|

|

|

I

|

|

|

' /
{ nosuuns 5p
|

|

|

|

|

|

10

CTPOK—>

-~

~
/
15 npobenoa

Puc. 28.

Peay/bTaToOM HCTOJHEHHS ABYX MHCTPyKuHH
READ (1,2) NgM, (X(I), Y({), I = 1,10
2 FORMAT (T56, 'CURVE’, 13///T51, "X’, T71, 'Y’/
= (T49, F53, 156X, F53))
siBNsierca tabnuua KoopauHar Kpuoii CURVE 25 B Takom
BHlle, KaK OHa u3o0pax<eHa Ha puc. 28.
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Ynpaxueunue 4.13. Hanucars unctpyxuuio FORMAT,
npenycma?unaromyro CllelyIOIHH PHUCYHOK meyaTaeMoil CTPOKH:

SALARY’ — H4uuHasi ¢ mosunuu 10;

uhcyio B ¢opme F — 3apnuata (He Gosee 999 pyGueil ¢ TOYHOCTBIO

R J0 Komeek), HauuHas c¢ nosunuu 20;
'PRIZE’ — nauunas ¢ moaumum 35; ,
yhcio B opme F — cymma npemun (Toro e ¢opmara, 410 H
_3apmjiaTa), HayMHas ¢ nosHuuu 45;

'TAX’ — naunnas c mosuuuu 60;

ypcsao B opme F — cymma Hanmora, HauMHas c mosunuu  70.

JlaTb [Ba pellleHHst — OJHO C Mcnosb3oBaHWeM kopa T, fpyroe —
¢ kogoM X.

Kon T MoxkeT ObiTh HCIOJNB30BaH JJIsi 3alMCH BLIBOJIH-
MBIX pe3yJIbTaTOB Ha BCe ApPYrue BHEIIHHEe HOCHTENH HHpOp-
mauuu. EnuHCTBeHHEIM oTiMuMeM kopa T B 3TOM ciyuae
OT HCNOJIb30BAHUS €ro NMPH IeyaTH SBJSETCS BBUUCIEHHE
IIeJIOTO YHCJIAa KOJA: OHO PaBHO HENMOCPENCTBEHHO HOMEpY
MO3HLHMK, HAYHHASL C KOTOPOH 3aNHCHIBaeTEsl KOJ, PENAKTH-
pyemuiii konoM T — npubasienue 1 He HyxHo. Tak, nas
3anucu gutepana 'DATA’, nauunas ¢ 30 mosuuuu, caenyer
BHIOpAaTh HHCTPYKLHIO

1 FORMAT (T31, 'DATA’)

ISl TeYaTH M HHCTPYKLHIO
2 FORMAT (T30, 'DATA’)

IJisl 3allUCH Ha MAarHUTHYIO JIEHTY.

Kon T MOXHO HCNONB30BaTh M TNPU BBOINE JAHHBIX,
OH yKasbIBaeT B 3TOM CJiyyae HOMep IO3HLHH, C KOTOPO
JIOJI2KHO HAaYMHAThCH YTeHHe nepdoKapThl WM APYroro Ho-
cutens uHpopmauuu. MHCTpyKuUH

1 FORMAT (T21, F10.2)
READ (2,1) SUM

3acTaBAT MAllMHy NpouuTaTh uucjao SUM, pacmosioxkeHHOe
Ha nep¢okapre B KojJoHKax ¢ 21 no 31. Ileperie nBamuarb
KOJIOHOK nepgoKapTel He OyAyT NPOYHUTAHE], AaXKe eCcJu
OHH COfiepKaT Kakylo-au6o HHGDOpMAUHIO.

B 3aksioueHHe riaBbl CJEAyeT CKa3aThb HECKOJNLKO CJIOB
o mecre nuctpykuun FORMAT B nmporpamme. B mporuso-
MOJIOKHOCTh BCEM -OCTaNbHBIM HHCTPyKuusM, FORMAT
MOXeT ObiThb DPacloJiOXKeHa B COBEPIIEHHO MPOH3BOJILHOM
mecte nporpammsl (HO He mocse END). O6wiuam mporpam-
MHCTOB PEKOMEHIYIOT pasMellleHHe BCeX HHCTPYKIMiH
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FORMAT, Bcrpeuarolyuxcst B mporpaMme B camMOM Haualfie
ee HJHM, Hao6OpOT, B CaMOM KOHue. EC/IH HHCTPYKUHMH
FORMAT pacnonaralorcsi B Hayajle NMpPOrpaMMbl, TO UM
MOTYT TPeNINeCTBOBATh JIHIIb HHCTPYKUMH JeKJapaluH
tuna Beauund (INTEGER, REAL, COMPLEX wunu
DOUBLE PRECISION). PacnpoctpaHeH Takxe oObuaif
sanuck HMHCTpyKuuitk FORMAT HemocpeacTBeHHO pAnOM
¢ coorBerctBylomeii mHcrpykuueit READ umu WRITE.
3r0T €oco6 CTOJIb 2Ke NMPAKTHYEH, eCH KaXKAOH MHCTPYK-
mu READ u WRITE coorBercTByeT /LB OIHA HHCTPYK-
uus FORMAT.

KouTposnbHoe ynpaxHeHHe K riaase IV

4.1K. BsectH c MaruuTHo# JeHTHl (kaHan Homep 3) 1000 mpexcras-
JIEHHl KapT, Ha KaXIOM M3 KOTODHIX 3aNHCaHBl CJeAYIOlYe AaHHEIE:
HauMeHOBaHHe H3Zenusi — nepeMeHHas ARTO — ato kox u3 JecaTH
6ykB ¥ nudp B nosunusax c 1 mo 10; KosuyecTBO Aerajell Ha ckiame —
nepgx;teunaﬂ KO — mectnpaspsgHoe Lesioe YHCAO B NO3HIHAX ¢ 26
no 31;

Beectn ¢ 200 HakaagHbIX crayk — nepgokapT (Mo KaHasny HoMmep 1).
Conepxanyue HaKJIagHOR CRayH:

HauMeHOBaHue H3jenus — nepeMenHas ARTI B mosunusx ¢ 1 nmo
10; KonuyecTBO MOCTYMMBUINX Ha cKJaajn meTajelf — nepemeHHaa K1 —
LIecTHpaspsAHOe LeJoe YHCIo B mosunusax c¢ 11 mo 16.

Tlonaraewm, yto Kaxnoe uafenune ARTI coBnagaer no HauMeHOBaHHUIO
C OIHHM M TOJbKO ofHuM u3snenreM ARTO, o6a maccuBa — M3fmesHi
ARTO n ARTI] — onuHaKoBO ynopsifoyeHsl (Hampumep, B aigaBHTHOM
nopsifike). Ilocne BBOKMA BeeX HaKMamHBEIX cAauH CJAOXKHTE (O KaXKIOMY
H3JIeJIMI0, OTMEYeHHOMY B HaKJIajHbIX) KOJHYECTBO NOCTYMMBUIMX Ha
CKJIal M3IeJUil Cc MMEIOMMMC Ha CKJaJe KONHYECTBOM 3THX H3MesHil.

3areM BBecTH 150 sKCNERHIHMOHHBIX KapT — NepGokapT (¢ KaHajaa
HoMep 2). CopepxkaHue SKCNMEIHIHMOHHLIX KaprT:

HauMeHOBaHHe u3jenus — nepemMeHHas ART2 B mosumusax c¢ 1 mo
10; xomuyecTBO OTNpaBJeHHBIX €O CKJ1afa Hajienuii — nepeMenHas K2 —
LIecTHpa3psiiHOe LeJioe YHCIO0 B nmo3uuusax ¢ 11 mo 16.

Maccus ART2 ynopsimoueH Tak e, Kak M JHBa MNpeAbIAYLIUX.
Tocsie BBoga ART2 Hago nmo KaxJAoOMy H3JesHI0, OTMEYeHHOMY B 3KCIle-
JQMLIHOHHBIX KapTaX, BBIYECThb OTNpPaBJeHHOE CO CKJafa KOJNHYecTBO
H3JeNHi U3 HMeIOLlerocsi KOJMIMYeCcTBa 3THX H3jenuil Ha ckaage. Ecau
NPH BbLIYMTAHHH GyAeT MOJyyeHa HyJieBass Da3HOCTb, HPHOCTAHOBUTH
peutenye 3agayy (mo uHcrpykuuu PAUSE), neyaras ciioBo S@S u Haume-
HOBaHHe COOTBETCTBYIOLIEro H3ienHsi (Ha KaHaj Homep 7).

B 3akmioueHHe BBecTH ¢ KaHaja HoMep 2 mepdokapTy ¢ AaToil.
Iara — Tpu [ABYXpaspsAmHbLIX LEJALIX YHCAA, OTHENEHHHIX TOYKAMH
JApyr ot mpyra.

DJleMeHTHI, COCTaBJsolYe AAaTy:

DAY (meHb) — IBe HHGDH M TOuKa,
MONTH (mecanm) — gBe HmupH H TOYKa,
YEAR (rop) ~— ZABe IH(DHL.
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Otneuarars Ha neuararomeM yctpolcrse co 128 cumBosiaMy B cTpoke
(xaHan Homep 7):

1. Tabauny HaJMYHOTO ‘3amaca W3NeNHii Ha ckjaajge. 3aroJioBOK
cocrout u3 cioBa STOCK u matel. Mexny caosom STOCK u paroit —
ORHH mpoGes. 3aroJIOBOK paclOJOXeH B cepefiHHe CTPOKH, MeXAy:
3aroJIOBKOM H Tab/uuedl — aBoitHol mpo6Ges. CTpoKa TaGIMUBI COCTOUT
u3 HauMeHoBaHHs uanesnuss ARTO u konuyecrBa usgenuit KO Ha cknaze
¢ 10 npoGenamu nocpexune. CTpoka pasMmellleHa CHMMETPHYHO OTHOCH-
TeJbHO CepefuHEl — mo3unuu 60.

2. YuuthBas, 4TO A0 MeyaTH TaGJHILI B XOXe HCIOJHEHHs Npo-
rpaMMbi GBI BO3MOXKEH BBIBOX Ha TO e CaMoOe YCTPOHCTBO NMPOMEXY-
TOYHBIX Pe3yJIbTAaTOB — HaHMEHOBaHU{l H3JeNWii C HYJEBEIM 3amacoM,
peKOMeHayeTcsl MeyaTaThb TaGIHLY C HOBOH CTpaHHIBL

Iocne meuaTn TaGauLbl OCTaHOBHTH MaUIMHY.



FJIABA V -
NOAMNPOIrPAMMBI

Onuo W3 caMbIX MOIIHEIX CPEeICTB NPOrpaMMHpOBa-
HHSI — HCIMOJIb30BaHHE mojnmporpamMM. Bmecto Toro, 4toGwI
NepenucHBaTh MHOTOKPATHO NMOBTOPSIEMblE YAacTH MPOTrpaM-
Mbl, TNPOTPaMMHCT MOXeT O(OpPMHTb 3TH YacTH B BHIE
CaMOCTOATENIbHBIX HE3aBHCHMBIX IporpaMM. Bkiouenne
ONHHX INporpaMMm B. ApyrHe, HCIOJB30BAHME IIPH pere-
HHM 3aJjayd paHee HANMCAHHBLIX IPOrpaMM — BCE 3TH
BO3MOXHOCTH TpPOTPAMMHCT MOMET HCIOJb30BaTh B
dopTtpane.

Hacrosimasi riaBa ecthb ONHCaHHe 3THX BO3MOXKHOCTEH.
B &oprpaHe pasiHyalOTC Yerbipe THIA MNOANPOrpamMm:

1) 6uGnuoTeYHbIe MOANPOrPaMME,

2) apudMeTHYeCKHe MOANPOrpPaMMHI,

3) noanporpammel Tuna FUNCTION,

4) nognmporpammel THna SUBROUTINE.

§ 1. BuGnnoTeyHble MOANPOrpaMMBbI

Bo mHOrnx maremarnyeckux ¢opmyJiax MHPOKO yroTpes-
JSIIOTCA 3JIeMeHTapHble (QYHKIMH, TaKue, KaK KBaJpaTHBIH
KOpeHb, SKCIIOHEHTA, JIOrapHdM, TPHTOHOMETpHYeCKHe (yHK-
nuu. IlporpaMmel BHIUHC/IEHHS TaKHX GYHKIHH HECJIOXHEI
(cocraBiieHHe yNpOIEHHOH NpPOrpaMMel e* GBWIO NPemJIo-
JKEHO YHTATeJI0 B KayecTBe CaMOCTOSITENBHOTO —YIpax-
HEeHUsI — yINpaxkHeHHe 3 Hu3 KOHTPOJNBHBIX K ryiaBe III).
Tem He MeHee, eC/ii BBIYHC/IEHHE OJHOH M TOH ke QyHKLMH
BCTpeYaercsl HECKOJNbKO pas, INepenHChiBaHHE MOBTOPSIO-
IUXCA JaXKe HEeCJOXKHBIX yacreil NPOrpamMMmbl HelesecooG-
pasHo. ’

Hanpumep, npu nporpaMMHpOBaHHH (hOPMYJIBI LMJHH-

JpHYecKOii BOJIHHI (M3 ONTHKH)

E,=C2)2Asxgsing) 5.1

COS ¢ —COS @y
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6b0 GBI BeCbMa HEPasyMHO TPHKIB IHCAaTh IPOTPaMMy
BBIUMCJIEHHS] KOCHHYCa JJIsi KaXKIOro M3 TPeX PasINYHBIX
apryMeHToB.

IlporpaMMel 3jieMeHTapHHIX (YHKUHH HanMCaHH OIUH
pas, BkJioueHH B DOpPTpaH Kak COCTaBHAsA 4YacTb fA3bIKA
H MOryT OBITh HCIOJIBL30BAHBI NPOrPaMMHCTOM B JI0GOH
nporpaMMe u HeOZHOKpaTHO. Takue mporpaMMbl HashIBAIOT
nodnpoepammamu, 160, SBAAACH CAMOCTOSATENBHEIMH MpPO-
rpaMMaMH, oHH paboTaloT, Kak NpaBHJIO, B COCTaBe BKJIOUA-
Iolel HX nporpammbl. Brarowaroujas npoepamma ynpasisier
NOAIIpOrpaMMaMy, YyKasbiBasi MNOPANOK HX BLINOJHEHHUS
U TOATOTABJHMBAf IJf HUX apaymeHmol. APryMeHTHI mop-
NporpaMM SIBJSIOTCS HX BXOJHBIMH JAHHBIMH.

MHoxecTBO (OPTPAHOBCKMX MNPOrpaMM 3jeMeHTapHEIX
¢byHKnU# HaswBalOT Oubauomerod, a caMH IIPOrpPaMMbI
sieMEeHTapHEIX (QYHKUHH — Gubauomednsimu  nodnpozpam-
mamu. ‘

Kaxnas 6ubanoreynas moAnporpaMMa HMeer CBOe HanMe-
HoBaHue. JIjisi TOro YToOhl BOCIOJIB30BAThCH HYXKHOH MOJ-
nporpamMMoi u3 6u6GIHOTEKH, IOCTATOYHO YKA3aTh ee HahMe-
HOBaHHe, TaK e, KaK yKasblBalOTCS HAUMEHOBaHHS mepe-
MeHHBIX. IIpM 2KeNaHMM BBYMCJHTb, HANPUMEDP, CHHYC
ypcjia X, JIOCTAaTOYHO HAMMCATh HHCTPYKIHIO

Y = SIN(X) 6.2

SIN — 370 HauMeHOBaHHe OHOIHOTEUHOH IOANPOrP AMMEI
CHHyca. AprymeHT moanporpammel no tpeGoBanusm doprt-
paHa NOJKeH GhITh 3amHcaH B CKOOKAaX HemocpeJCTBEHHO
BCJE], 33 HaMMeHOBaHUeM OHOJHOTEYHOH NOANPOrpaMMEL
Hncrpykuus (5.2) BoiGupaer u3 6MOIHOTEKH NOANPOrpammy
10 €e HAHMEHOBAHHIO, BLINOJHAET €e C YKa3aHHbHIM B HH-
CTPYKLHMH apTyMEHTOM M, HaKOHell, IPHCBaHBaeT BLIYHCJIEH-
HOe 3HAYEeHHE NePEeMeHHOH, CTOsALIeH ceBa OT 3HaKa paBeH-
crBa. HHCTpyKuusi, uCnoab3ymoowas GHOJHOTEUHBIE MOX-
NporpaMMel, HCIHOJHfAETCA Kak Jobas apudMerHueckas
HHCTPYKIMS, 3a HCK/IIOYEHUEM IIPeIBAapUTENILHOrO 3Tana
BHIGOPKH NOANPOrpaMMbl U3 GHOIHOTEKH.

BryucaurelbHas MallHHA He MOXeT NepeHTH K IocJe-
Iymoleld MHCTPYKIMH, HE 3aKOHYHB NpPeABbUAYILYyIO, B YacT-
HOCTH, He 3aKOHYMB BEINOJIHEHHe mopnporammbl. HanmeHo-
BaHHe GHOJIMOTEYHOH MOANPOrpaMMEI MOXKET OBITh HCIIOJb-
30BaHO B MHCTPYKIIMH TaK Ke, KaK HaHMeHOBaHHe NepeMeH-
HOM: MOXXHO NHCaThb HHCTPYKLHH, HCNOJb3YIOUIHE PasHEIe
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MOANPOrpamMMEl H OfHY MOANPOrPaMMy HECKOJBKO pas,
BLINOJIHAS JEfCTBUS C peay/bTaTaMH NOANpPOrpaMM Kak
C nepeMeHHbIMH. MHCTpyKuus

Y = 2+SIN (ALPHA + BETA)+C0S (ALPHA —
+BETA)/(COS (ALPHA)#42+C0S (BETA)#+2) (5.3)

ONlMH pa3 ucrnoab3yer nopnporpammy SIN u Tpu pasa non-
nporpammy C@S, Kaxaelil pa3 ¢ pa3HHIMH apryMeHTaMmu !).
Dra HHCTPYKUHS NOKaskBaer, uTO OHOIHMOTEUHBIE MOAMPO-
rpaMMB! MOTYT y4acTBOBaTh BO BCeX apH(METHUYECKHX BhIpa-
XEHHSX Ha NpaBaX INepeMeHHBIX.

Hanncanue ¢yHKuui GHONHOTEYHBIX MOANPOrpPaMM He-
CKOJIbKO OTJIMYAeTCsi OT ‘MX NPUBBLIYHOH 3aMHCH B MaTeMa-
tuke. Ilpexze BCero, MX HaMMEHOBAaHHA HHIIYTCA 3arjaB-
HbiMH OykBamMu. OGBLIYHO aprymMeHT BXOIHT NOJ 3HAK 3Je-
MeHTapHOH ¢yHKuuHN Ge3 CKOOGOK — sin x, €Os X, ..., TOTAA
Kak B dopTpane CKOOKH, OKpyKalolie aprymeHr, o6ssa-
teabHbl — SIN(X), C@S(X)... HeoObHbBIM -siBAsIETCS
H Croco0 3amucH CTeneHed sjeMeHTapHbBIX (QyHKuMHA. B Ma-
TeMaTHKe NOKa3are/b CTENeHH NHLIYT Hajl CTPOKOH Mexuy
3HaKOM (QYHKUHH H apryMeHTOM — 2 (¥) HJIM, B YaCTHOCTH,
cos? x. B doprpane mnokasarenb CTENEHH 3aNHCHIBAETCS
nocje CKOOOK, comepxamux apryMmeHT — COS(X)xx2.
3ro ecrecTBeHHO, mocKoabKy COS(X) yuacTtByer B BhIpa-
JKEHHH KaK repeMeHHasi. Jpyrue ocoGeHHOCTH (OPTpaHOB-
CKoil 3amucH (QYHKUHH 3JeMeHTapHBIX MOANpOrpaMMm GyAyT
yKasaHbl HHXeE.

AprymeHt GuOAHOTEYHOH MOANPOrPaMMBEI MOXKeT OBbITh
KoHcraHToil, Hanpumep SQRT(3.14159) 2), mnepemeHHO#
HJIH apu(MeTHYECKHUM BHIpa)KeHHeM, Kak B npumepe (5.3).
AprymeHtoM noamporpamMmbl MOXeT ObITb M japyrasi 6u6-
JHOTeyHasi mojpmporpaMma. B BhIpdikeHHH

COS (SQRT (DELTA))

1) Cumsos / B Hayajie BTOPOil CTPOKM BhmIpaxeHus (5.3) osHayaeT
nepeHoc. OH pa3MeliaeTcsi B MO3KIMH NPOROJIKEHHS.

2) SQRT — 3T0 HanMeHOBaHHe MOANPOrPaMMBI BBIYHCJIEHHSI KBa-
npartHoro xopHsi. Boite (B ri1. II) 6bia nokasaHa BO3MOXHOCTb BHIYHC-
JIeHUsl KBaJ[paTHOrO KODHSl BO3BeJeHHeM apryMeHta B cTemeHb 0.5.
Ha npaktuke npeanmouynTaoT s 3TOro NMOJb30BaThes GHGIHOTEYHOMH
noxanporpammoit SQRT.
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cHayaJsia mo mopnporpamme SQR T BhuHCAsieTCs KBapaTHEIH
Kopenp BesnunHel DELTA, 3atem 31OT pesyJ/ibTaT CTaHO-
BHTCSI apryMeHTOM ApYrofi GUOJIHOTEYHOH MNOANMPOrPaMMBbI
Ces. -

Bu6anoreuynsle MOANPOrpaMMbl Ha NpaBaX NePEeMEHHBIX
MOTYT y4acTBOBaTb B JIIOOBIX, HE TOJBKO apH(METHYECKHX
HHCTPYKIHAX. TaK, HHCTPYKUHSA YCJIOBHOMH nepefayy ynpas-
JIeHHs

AN

IF (COS (JMEGA+T + FI)) 1, 2, 3

B 3aBHCHMOCTH OT 3HaKa KOCHHyca MNepefllaeT ynpaBieHHe
HHCTPYKUMAM 1, 2 mam 3.

Ynpaxunenune 5.1. HanucaTs MHCTPYKUMIO BBIYHCIEHHS
E, no dopmyae (5.1) (crp. 143), mpuuss 2 2 = 2.8284 u = 3.1416.
Hekoroprle na Gubnuoreunbix nognporpamMm Poprpana
npusefienbl B Tabauue 9. Ilognporpammel, mnpuBefeHHBIE

Ta6aunma 9
- | TTo, aM-
Hoanporpaw- | Hanerona- |y c.anye | oo oooonas |Ma ¢ nohron
N YeHHe TOYHOCTBIO
Cunyc Tpu-
TOHOMETpH- AprymeHT B
YecKHil SIN (X) panuaHax sin x DSIN (X)
Kocurye .
TPHrOHOMe- AprymeHT B
TpHYecKHit CaS (X) paguaHax cosx DCOS (X)
aHreHc
runepGoJH- Aprymenr B
YecKHil TANH ()}(() panuaHax th
Apxranrenc | ATAN (X) Arctgx |DATAN (X)
Aprymenr
Kpanpar- HeoTpHIa-
uwit kopers | SQRT (X) | TenpHmit Vx DSQRT (X)
AkcnoHenta | EXP (X) e* . DEXP (X)
Harypans- Apryment
HBIf JIOra- TIOJIOKH-
pudM ALOG (X) | tenbHbrt Inx DLOG (X)
Hecatuy- Apryment
HbIfl JIOra- TOJIOXKH-
pudm ALOGIO (X) | TenbHEI log x DL@G10 (X)

B Tabnuue 9, UMeloT OfHO o0liee CBOHCTBO: dPTYMEHTHI BCEX
NOAporpamMM 3ajaiorcst B ¢opMe JAeHCTBHTEJbHBIX YHCEJ,
pesyJIbTaThl BCEX ITHX NMOANPOrpaMM TaKKe JeHCTBUTEbHbIE.
Bripaxenue C@S (KOL) ne paspemeno B doprpane;
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y Oubnuoreynodt nogmporpammel COS He moxer OwbiTh
IIeJIBIX apryMeHTOB.

HaumenoBanus GHOJHOTEUHBIX MOANPOTPAMM SIBJISIIOTCS
KJIoueBbIMH cjioBamMu DopTpaHa, XOTS OHH IOCTPOEHHI IO
TEM IKe TIpaBHJaM, YTO U HAUMEHOBAHUS IepPEeMEHHEBIX:
BO-IIEPBHIX, BCE HAUMEHOBAHHSI TOANPOrPaMM COCTOSAT
TOJILKO M3 OYKB U uudp, BO-BTOPHIX, BCE OHM HAYMHAIOTCS
c OYyKBBHI, B-TPETbHX, HHM OJHO H3 3THX HaMMEHOBaHHH
He cocTOUT GoJiee yeM M3 IIeCTH CHMBOJIOB. Hakowmen, rias-
Hoe: nepBasf OyKBa HaMMEHOBAHHH NOANPOrpPaMM COOTBET-
CTByeT TOMY, YTO pe3yJbTaThl NOANPOrpaMM — AeHCTBH-
TeJIbHBIE Yyucaa. JlefcTBUTENbHO, OHH OTJIMYaloTCs ot OYyKB I,
J, K, L, M, N, ¢ KOTOpPBEIX HaYMHAIOTCA OGBIYHO Ha3BaHMS
1eJbIX nepeMeHHbIX. [l TOro yTo6bl YAOBJIETBOPUTEL 3TOMY
NpaBUJIy H COXPaHUTb OJH30CTH  HAaUMeHOBaHUH OHOIHO-
TEYHBIX TOANPOrpaMM  MaTeMaTHYeCKHMM 0003HaYeHHSM
COOTBETCTBYIOIIMX UM 3JeMeHTapHbX (QYHKIUHUH, NpHII-
JoChb MOATpOrpaMMy HaTypajbHOro Jorapugma Ha3BaTh
ALAG (X) (a e LOG (X)!), a mognporpammy HeCATHYHOrO
aorapupma ALOGIO0 (X) (o me LOGIO (X)!).

B nocnennem crosbue tabnuubl 9 ykasaHel HaHMEHOBa-
HHAI MOANPOTPaMM C JABOHHOH TOYHOCTBIO. IIBOiiHyI0 TOY-
HOCTb HMMEIOT KaK apryMeHThl, TaK H pe3yJbTaThl INOX-
NPOrpaMMEl.

BubnnoTeka mnoAmporpaMM He OrpaHHYMBaeTCs ION-
nporpaMMaMH, nepeuncjieHHHIMH B tabnune 9. Bee apyrue
6u06JIHOTEeYHEIE IOANPOrPAMMEl MOTYT UMETh HE TOJBKO ael-
CTBUTEJIbHbIE, HO U IeJble apryMeHThl, KaxKias H3 HUX
MOKeT GRITh HCIOJb30BaHA B IBYX BADHAHTAX B 3aBUCUMOCTH
oT ¢opMBI NpPEICTABJEHHs pe3yJbTaTa — LEJOH HJIH Jei-
CTBUTEJIbHOH.

OnHa u3 3THX GUOIHOTEYHBIX NMOANPOrpamMM (OpMHUpPYyeT
U3 33aJaHHOTO apTyMEeHTa ero abCoAlOmHoe 3HaueHue, T. e.
NPUNHCHIBAET apryMeHTy 3HaK -, KakuM GObl HH OblN
apryMeHT — INOJIOXKHTEJbHEIM MM oTpHuaTeabHbM. Ee Ha-
uUMeHoBaHue ectb ABS B TOM ciyyae, KOraa HeoGXORHMO
nosyyuth aGCOJIIOTHOe 3HaueHHe B JEHCTBHTENBHOH ¢opMe,
u IABS, koria HyXeH pesyJbTaT B ¢OpMe IEJOro YucJa.

Baxuo orMernth, uto nopmporpammel ABS u IABS,
TaK e KaK ¥ BCe Jpyrue GuOIHOTEYHble MOATPOrpaMMBEI,
HCNOJIb3YIOT BEJHYHHY apryMeHTta, HO HE€ BO3JeHCTBYIOT
Ha Hero. UHCTpyKuMsS

X = ABS (4) (5.4)
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npucBauBaer pesy/brar mnoamporpammel mepemeHHod X.
INepemenHnas A ocraercs Toii xke. 1 ecau aprymesT A 110 BhI-
nosiHeHus: HHCTpyKuuu (5.4) 6bu1 paBen —21.45, To mocae
ee wucnonnenuss X = +421.56, Ho, no-mpexHemy A =
= —21.45. . .

[Monnmporpamma ABS MoxerT OHITB C YCNEXOM HCIOJIb-
30BaHa Bcerja, Korja Jpyrue OHGIHOTEUHBIE TOAIPOr-
pavMel TpeGyIOT mHOJIOXKHTEJBHOrO aprymenra. Hampumep,
noxnporpammMbel  ALOG, ALWOG10, SQRT moryr natb
pesyJIbTaT TOJBKO B CJIyuae NOJOXKHTEJbHBIX apryMeHTOB,
a Buipaxenne' SQRT(ABS(A)) rapanTHpyeT BLIYHC/IEHHE
KBaJ[paTHOrO KOpHs Aaxe npu orpuuareabHbix A. C ue-
noJp3opanueM mnopnporpammel ABS nporpamMMa npumepa
(3.4) m3 Tperbeii rnaBel MOryia Obl OHITH 3amiicaHa ABYyMsi
HHCTPYKIIUSIMHU

Y = ABS (X) .

ALN = — (Y + Y#%2/2. + Y=#+3/3. 4- Y=xs4/4.)
HJIH (XOT W MeHee 3JIETaHTHO) Ja)e ONHOH HMHCTPYKUHeH

ALN = — (ABS (X) + ABS (X)#+2/2. +
#ABS (X)##3/3° 4+ ABS (X)#x4/4.)

Toanporpamme ABS n IABS, Bruncassi aGCoMOTHEIE
3HaueHHs, HE MOTYT Tpeo6pa3oBLIBaTh GOPMyY HpeJCTaBIEHU S
aprymenToB. IlosroMy s nosyyenuss aGCOMIOTHOH BeJiH-
YHHBl LEJOr0 YHCJa HCroab3yercsi moxamporpamma IABS,
H TOJBKO OHA; Hao0opOT, AJs AeHCTBHTENBHBIX apTyMEHTOB
paspemnieHo ucnonab3oBath nopnporpammy ABS. Hanpuwmep,
MHCTPYKUHUS

INDEX = IABS (VALUE)
HellomycTHMA.

B nporpamMmax BecbMa 4acTo BCTpedaeTcsi HeOGXOAUMOCTh
onpeJie/leHHs] HAHMEHbLIEr0 3HAYeHHA CPeH HEKOTOPOro
MHOXKECTBa YHCeN. DTO OnpejiesieHHe MOXKeT ObITh BHIMTOJHEHO
6uOMMOTEUHOM, TPOrpaMMOi MuRumyma. MHOXKECTBO yuce,
Cpelld KOTOPHIX Pa3bICKUBAETCS HalMeHblllee, eCTh MHOXKECTBO
aprymMeHToB 3TO# moAnporpammel. B 3aBucuMoCTH OT GOpPMEI
NpeJICTaBJeHNsT apryMeHTOB U Pe3yJibTara OHa MOXET HMEThb
yeThlpe PasHBIX HaUMEHOBAHUS. -

Tabanua 10 mpexmycMaTpuBaeT BCe BO3MOXKHBIE . KOMOHU-
Hauuu ¢GopM MpeJCTaBNeHHs apryMEeHTOB H pe3yJbTaToOB
Npu HaXOXJAEHHH MHHHMyMa, HO IIPH 3TOM BCe apryMeHTHI,
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- ) Ta6nunma 10

BuGaunorey- @o
pMa dopma
Has nojnpo- IIpume
Tpamma peayJbTaTta apryMmeHTa P

AMINI | HefictutensHas| HefictButensHas| AMINI (X, Y)

MINI1 Lenas [HeiicteutensHas| MINI (3., T, U, V)
AMINO | HefictutenbHas| llenas AMINO (IND, LIN)
MINO Llenas Llenas MINO (MI, MU, M@)

CKOJIbKO Obl HX HU ObLTO, NOJI2KHEI HMETh OJIHY H Ty e GopMy
NpeICTaBIeHHUA.

Uncno aprymentoB y mnoxpmporpammv AMINI, MINI,
AMINO u MINO ne orpanmumBaercsi. OnHaKo, Bce apry-
MEHTBI JOJ/KHEI OBITh Nepeync/ieHbl HHANBUAYanbHO. B cay-
yae HeOGXOIUMOCTH HAaHTH HaMMEHbIUee H3 JNEeCATH UHCeN
MaccuBa X(I) MOXKHO BOCIIOJIB30BAaThCS HHCTPYKLHMEdH

AMINI (X(1), X(2), X(3), X(4), X(5),
«X(6), X(7), X(8), X(9), X(10))

HO aBTOMaruyeCKas HHAEKCAlusa NPH INEepeuYHuCJI€eHHH apry-

MEHTOB
' AMINT (X(D), I = 1, 10)

yKe HeJONmyCTHMa.

B Jo6oit u3 yeThpex cBouX MOAHdHKaLHil GuONIHOTeYHAS
NOANporpaMMa MHHUMyMa HaXOJUT HaMMeHbINHH# H3 apry-
MeHTOB, a B cayyae mognporpamM AMINO u MINI, kpome
TOr, pesysbTar npeoGpasyercss B (OpMy, OTJIHYHYK OT
(bOpMEI TIpeNCTaBJACHUSI apryMEHTOB.

JIBe HHCTPYKLHU

X = AMINO (KLIN, LINK)
H
X = MINO (KLIN, LINK)

JIAl0T OJIH U TOT e pe3ysbTar. B nepsom cayuae Gubauo-
TeyHass nognporpaMmmMa AMINO cama npeoGpasyer HauMeHb-
mee u3 uenanix yncess KLIN u LINK B pefictBuTenpHylo
¢opmy. Bo BTOpo#i MHCTPYKHMH TOT e pe3yJbTaT NoJy-
yaercsi B (opMe LeJOro 4ucja, a nmpeo6pa3oBaHue B JeH-
CTBHTE/BHYIO ~ (opMy  coBepluaercs apugmMeTHyecKoi
WHCTpYKIMEll NPHCBOGHHS pe3yJIbTara nenc-rBuTeanoﬁ
nepemeHHou X. ,
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Ynpaxuenwe 5.2. Achupanty yeranabaupaercs cTUneHIus
S B 100 pyd.neu ecJiy ero 3apa6oTHas mJjaTa Z o MOCTYIJIEHHs B aclH-
paHTYpy mNpeBbimana 100 pyGaeii. CTumeHausi ycTaHaBJIHBaeTcs DPas-
HOit 3apaGoTHOH NJaTe, ecylH TMOc/eNHsAs He mpesocxoxuia 100 pyGueii.

Hanucatb ¢ ucnonb3oBaHHeM MOANPOrPaMMbI MHHHMYMa HHCTPYK-
Lio, ONpEJIeJISioNYIO BeJIHYHHY S 10 BHILIENPHBEJEHHOMY NOJIOXKEHHIO.
Benuquﬂm S, Z u 100_peficTBHTeNBHBIE.

CoBepiieHHO aHAJOMYHO TNOANPOrpaMMaM MHHHMyMa
onpefeNsloTCsA YeThipe GHOJHOTEUHEIE NOANPOIPAMMEL Onpe-
JelleHus Haubosbllero U3 aprymeHros. IIpaBusa gopmupo-
BaHHA M Hcnoab3oBanus nopmporpamvM AMAX1, MAXI,
AMAXO0, MAXO0 Te e, uTO JJIsi COOTBETCTBYIOUMX IIOA-
nporpamm MuHumyma. Ecan A=1.0, B = —3.0, C = 2.0,
TO MHCTPYKLHUS

Y=AMIN1(A,B)—l—AMAXI(ABS(A),ABS(]}),ABS(C))

npucBauBaer BesuunHe Y sHauenue 0.. (M3 nByx TOUEK, CTO-
ALUX TOCJe HyJisl, IepBasi eCTh NMPHU3HAK YHCJa B NEHCTBH-
TeJbHOH (opme, a Bropas — KOHel, (pasbl.)

Bubnuoreunsie nognporpammu FLOAT u IFIX cayxar
ISl npeobpasosanus popmer EIUHCTBEHHOTO HX apryMeHTa.
FLOAT moxer HMeTb apryMEHTOM TOJBKO LIeJIble BeJTHUHHEI
H npeo0pasyeT UX B JeHCTBHTEJbHEIE; HANPOTHB, apTyMEHT
noanporpamMmbl IFIX ecth uucyo B mefictBuTesibHON (opMme,
a pesyJbTaT — TO Ke YHCJO, Npeo6pa3sOBaHHOE B LEJYIO
¢opMy. B cooTBeTCTBUH C 3THM ONpefesieHHEM BHIPAXKEHHUS
FLOAT(A) wian IFIX(J) He uMeloT cMbicaia (ecsH TpejBa-
PHTENBHO HHCTP YKL IMH JeK/IapaLiH THIIA BeJIHYHH YHCI0 A
He GbYIO ONpefesieHO LEeNbiM, a J — NeHCTBUTENbHEIM),

JIBe HHCTPYKUHH

X = NS nu X = FLOAT (NO@S)

JIaIoT OIUH M TOT 2Ke pe3yJbTaT — nepeMeHHylo NOS B geii-
CTBUTEJILHOU ¢opMe.

bBubnunoreynas nopnporpamma AINT umeer aprymeHroM
YHCJO B JAeHCTBUTeNbHOH (opMe M JaeT JAeHCTBHUTEJbHBIH
pesysabTar. dra NCANIPOrpaMMa BhIIEJSET yeayto wacmo_ap-
2ymenma, TPELCTABJIAS ee B nencmmenbuon dopme. Ilpu
X = 5.6 uHCTpyKuHA

Y = AINT(3.#X/2.)

naer pesyasrar Y = 8.,
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Bubauoreunas noxnporpamma INT umeer neficTBuTeNb-
HHIH apryMeHT. Tak e kak u mommporpamMma AINT, ona
BhIIeJIsieT IEeJYI0 YaCTh apryMeHTa, C TOH JIMIIb pasHHLEl,
YTO pe3yJ/IbTaT OCTaeTcs B LeJOi Gopme.

B npumepe .
N = INT(3.%X/2.)

npu toMm ke X = 5.6 pesysmprarom Gymer N = 8 (uucJio
B Lesoil gopme).

JlonycTHM, YTO YuCJa HAfO paclpelesuTh MO KJaccaM
TaK, YroGr] YHUCJ/ia IEPBOTO AECATKA NPUHAJJIeKanu Kiacey 1,
BTOPOro JecsiTka — KJiaccy 2 U T. A. Torna uesniii HOmep
knacca K JneilictBuTeNbHOrO yHucia X MOXKHO ONpPENEIHTE
HHCTPYKIMEH

‘ K = INT(X/10.)+1

HedctButennbHo, mis yucaa X = 31.4159 u3 verBeproro
necatka K omnpenmensiercs Tak: aenenue X/10. paer neit-
crBuTenbHOE uMcio 3.14159, moanporpamma INT (3.14159)
HaXOJHUT LeJIOe 3 U, HAKOHell, NOCJIEHSIsI OTepalysi CIIOKEHH s
onpejnesisier HOMEpP KJjacca 4.

Bu6auoreunrie noanporpammel AMOD u MOD umeror

IBa apryMeHTa. ¥ noamnporpammel AMOD o6a aprymenra
Je#icTBUTENBHBIE, Y mnopmporpamMMer M@D — uenwe. Pe-
3yJIBTATHI IOANPOrPaMMBl B COOTBETCTBHH C HESBHBIM OIpe-
JfejeHreM HX (opMmbl (0 HaHMEHOBAHHAM MOANPOrpaMMm)
nosiyyaiorcsi B leHcTBUTENbHON opme 1iasi AMOD u B ue-
noit pisi M@D.
' Tlomnporpammel AM@D u MOD ocyiiecTBASIOT Ae/EHHE
NepBOro apryMeHTa no MOAyYJIo BToporo aprymenra. Hamnpn-
Mep, pesyabrtar noanporpaMmel AMOD (23.,4.) — nenenus
23. no mopyJio 4., T. €. OCTaTKa IpH AeseHuH 23./4.,— ecTk
ygesao 3.. Muerpykuusa K = MOD(IJ) npu 1 =7,J =3
onpenesnsier K = 1 (uenoe). -

ITognporpaMMel Jie/IeHH NO MOAYJIIO MOTYT GHITH I10-
JIe3HbI, HampHMep, NpPU ONpPEeNeJeHHH YETHOCTH HJIM Heyer-
HoctH uucja. JiefictBuresnbHo, MOD(N,2) paBHo O jis
yeTHHX N ¥ 1 15 HeuerHhIX. Takasi mpoBepKa Ha YETHOCTE
MOXKET OCYIUECTBJATECS apH(MeTHYECKOH YCJIOBHOH mnepe-
naveii ynpasjenus. Mucrpykuus

IF (M6D(N,2)) 1, 2, 1

nepejiaeT ynpas/ieHHE HHCTPYKUHMH 2 npH YeTHHX N H HH-
CTPyKuMH 1 — NPH HEYeTHHIX,
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Bu6nuoreunvie noxgnporpaMmel SIGN 'm ISIGN Hash-
BAIOTCA MOANPOrpaMMaMu npuceoerus 3Haxa. OHH HMEIOT
IBa aprymeHra. Pe3ynbTaToM HOAMPOrpaMM CJYXKHT abco-
JIOTHOE 3HaueHHe MepBOr0 aprymeHTa, B3ATOE CO 3HAKOM
Broporo. B nopmporpamme SIGN o6a aprymeHra HMeIOT
mefictBuTeNbHylo ¢opmy, B nommporpamme ISIGN — o6a
ueasie. Hanpumep, ecniu L = 45, M = —7, TO nocJi€ BHI-
MOJIHEHHSI MHCTPYKLUHH '

IKON = ISIGN (L, M)

noayuum IKON = —5, a npu L = —5, M = 7 pesyas-
tatom Oyzer IKON = 5.

Bubnuoreunsie nognporpammel DIM u IDIM TtpeGyior
IByX aprymeHToB. O6a OHH JIOJIKHBI HMeTh JeHCTBUTENBHYIO
¢opmy B moanporpamme DIM u neayio — B mopnperpamme
IDIM. Tlo nopmporpammMam DIM u IDIM omnpenensiercs
HauMeHbllee 3HauYeHHe U3 JBYX AapryMeHTOB, U IepBHIH
apryMeHT yMeHblaercsi Ha 5TO 3HaueHne. CieloBaTesbHO,
pesyanbrat nopmporpammbl DIM (u IDIM) nonoxutenex
W HYJb. ’

Bripaxenue IDIM (6,2) paBro 4, DIM (2.,—5.) naer 7.,
DIM (3.5, ‘4.2) paBno 0..

B Ta6nuue 11 cBeieHB! Bce ONMHCAHHBIE BHILE QYHKIHH,
KpOMe mepeyHCJieHHhX paHee B Tabauue 9.

Yacte M3 3THX MNOANPOrpaMM HUMEIOT BapHAHTHI, HCIOJb-
3yeMble Jyisi 06paGOTKH apryMeHTOB C JBOHHOH TOYHOCTHIO
U BBHIIAIOMIKE Pe3yJbTaT ¢ JBOHHOH TouHOCThIO. Hanpuwmep,
MOANPOrpaMMbl ONpeJeNeHHsT MakKCUMyMa W MHHHMyMmMa —
DMAX1 u DMINI, nogmporpaMMa TNpHCBOEHHSI 3HaKa
DSIGN u nopmporpamMMa omnpejiesieHUsi aGCOJIOTHOTO 3Ha-
yenug — DABS — umelor ¥ aprymMeHTHl M pe3yJbTaThl
B opme ¢ ABOiiHO#H TOuHOCThIO. TloanporpamMma BhiesieHHs
neno# yactu aprymenra IDINT npepnosaraer, uyro apry-
MEHT NpejCTaB/JeH C JBOHHOH TOYHOCTBHIO, PE3yJILTAT 3TOH
HOANPOrpaMMBl — LeJIOe YUCJIO.

He umeer amanoruii ¢ nopnmporpammamu Tabaunmel 11
GuGnuoreunas noanporpamva DBLE npusenenuns neiicTBu-
TETBHOTO apryMeHTa K (opMe C IBOHHOH TOYHOCTBIO.

BoamoxkHocTh npefcrapiaenus B @oprpaHe KOMIJIEKCHBIX
yuceJ IpUBeJa K-HeOOXONUMOCTH UMeTh B cocTaBe OHOJIHO-
TEKH TMOANPOrPaMME], ONEpUpYIOLIKe C KOMIVIEKCHEIMH YHC-
JdMH B LEJOM M C HX YacTAMH — BeUIeCTBEHHEIMH H
MHHMEIMH.
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’ TaGauna 11
T'pynnu nog- Eubnnoreunas dopma Yucao dopMa
nporpamm "°ﬂ"m"l’a“‘ aprymeHra apryMeHTOB peaygbrara
AGcomoTHOe ABS JleficTBUTE/Nb- 1 JleiicTBUTEN b
HBI HBIA
3Haye BS .
ayenune 1A e 1 e
AMAX1 |[Oeficteutens-|He orpanuye-|deficTBuTemNs-
A HBIH HO HHIA
MAX1 Heficteutens-|He orpannue- |Llensit
Maxkcumym Hbifi Ho
AMAXO0 (Uenwrit He orpanuue-|[leficTBHTeB-
HO HBIf
- MAXO e He orpanuue-|enti
HO
AMINI1 IleficTBuTenn-|He orpanuue-(deficrBurens-
. HBL} HO HBI#
MINI - JeiictButens-|He orpanuue-|Ilenerit
Munumym HBIf HO
_ AMINO Lenprit He orpannuye-| [leficTBUTeNb-
HO HBbI
MINO Llensit He orpannue-|Llensiit
HO
FLOAT  |Uenwiit 1 JleiicTBATENB-
JleiicTBUTEN b- HBI
IlpeoGpaso- [ IFIX HBlil 1 Llenstit
BaHHS (OpMEl eficTBuTeN b- )
AINT HBlIt 1 JeficTBUTENb-
JleiicTBUTEN - HBIH
INT HHIH 1 Lleantit
Heneunne no
mopyao (oc- JleicTBH- JHeiicTeH-
TaTOK) AM@D TeJbHBI 2 TeNBbHBI
MoD Llensrit 2 Lenntit
ITpucBoenue HeiicTBH- JeiicTBH-
3HaKa SIGN TeJIbHEL 2 TeJIbHBI}
ISIGN Llennit 2 Llenwit
<YMeHb- .
LIeHHe» JeiicTBH- JeiicTBU-
apryMeHra DIM TeJILHBIH 2 TeJIbHBIH
IDIM Henwiit 2 Lenmiit
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Bu6auoreunbie MOAMPOrpaMMel (GyHKuHEH € KOMIJIEKC-
HEIMH apryMeHTaMH NepequcieHsl B Tabnuue 12. Kommnnekce-
HBI aprymeHT (B mepBoM cTosibue TabGnuin 12) mmeer Bun
a + bi.

Ta6anma 12
“Hauwmeno- a ]

Mognporpamma Bgﬂﬂgo ap?ggl:ma pesy?ngxgra
Mogyab aprymenTa CABS (C) Komnaex- | Komnaek-
V&5 CHBIfT CHBIH
OKcnonenTa e+b: CEXP (C) Komnaex- | Komnuek-

- CHBIH CHBIH

HarypaabHublit jorapugm CL#G (C) Komnaek- | Kommiex-
In (a - bi) CHBIH CHBIH
CuHyc TpPHUroHOMeTpHYe- CSIN (C) Komnnek- | Kommiek-
ckuit sin (a - bi) . CHBIi CHBI
Kocunyc TpHroHomeTtpH- CCoS (C) Komnaer- | Kommiex-
ueckHit cos (a -} bi) CHBI CHBIi1
Kopenb KBagparHhlil CSQRT (C) | Kommuer- | Kommiek-
]/a-l-—bi CHHIfl CHBIH
Brinenenue sewecrserHoit | REAL (C) Komnuiex- | Bemect-
YacTH KOMILJIEKCHOrO YHCNa CHBIH BEHHBI
Buigenenne mEuMo#t yacta | AIMAG (C) Kommnnek- | Beumecr-
KOMILIEKCHOTO YHCia . CHBIi1 BEHHBIi
O6venunenne asyx Beue- (CMPLX (A, B) | [Ba aeiter- | Komniek-
CTBEHHBIX apryMeHTOB B BHTEJBHBIX CHBIit
KOMILJIEKCHYIO BEJHUHHY apryMeHra
Tonyyenne conpsixkennoit | CONT (C) ommiaek- | Kommiex-
BEJUYHHE! @ — bi ' CHBIH CHBIii

§ 2. ApudmeTHyecKHe MOANPOrPaMMBI

B Gubanorexy ®opTtpaHa BKJIOYEHH MNOANPOTrPaMMEI,
HauboJiee yacTo BCTpeyaoLiyecsi B OOJBIUIKHHCTBE NpaKTHYe-
ckux nporpamm. Cnenucuka 3agauy 4acTo TpeGyeT HCHOJb-
30BaHHUSA NOANPOrpaMM, He BKJIOYEHHBEIX B GMOJIHOTEKY, Xa-
PaKTEpHBIX TOJBKO JJIsl NaHHON KOHKpeTHo# 3apauu. Ilox-
IpOrpaMMEl, HCHOJHSIOmUE apuMeTHYeCKHe HHCTPYKLHUH
U He BKJIOYeHHbIe B 6ubanoreky doprpana, 6yaem HaskBaTh
apugmemuteckumu ho0npopanmamu.

ApudmMernueckass nmopmporpamma nopoGHO apudgmerHye-
CKOH HHCTPYKIMH BEIYUCJISIET ONHO eIHHCTBEHHOe apupmeTH-
yecKkoe BblpaxkeHue. B orsinume ot apu¢MeTHUeCKOH HH-
CTPYKIMH, KOTOPAs ONEPUPYET JIMIIbL C YKa3aHHBIMH B 3TOH
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MHCTPYKIMH NepeMeHHBIMH, apudMerHyecKas MoAnporpamma
MOXKeT NPH KaxJOM CBOEM BBINOJHEHHH PaGoTaTh C HHBIMH
apryMeHTaMu. -
IlycTs B mporpaMMe HeOGXONMMO HECKOJILKO pa3 BHIUMC-
JINTh KBajIpaT PacCTOSIHUS TOYKHU OT Hauajia KOOPJHHAT, T. €.
CyMMy KBaJpaToOB TPeX ee KOOpAMHAT. Dra BeJMUMHA (Ha-
3oBeM ee DIS) ects ¢pynkuus tpex nepemennnix X, Y u Z:

DIS (X,Y,Z) = X##2 + Y#x2 -+ Z#x2 (5.5)

" Ilpumep (5.5) — 3aT0 mpumep apudmeTHYeCKOH MOATpPO-
rpaMmbl. OHa onpefiesisieTCsi KaK eIMHash HHCTPYKUHUS, BKJIIO-
Yaiolas HauMeHOBAaHHE NOANPOrpaMMbl C ee apryMeHTaMH,
cJeBa OT 3HAaKa PaBeHCTBA M apH(METHUYECKOe BEIpaXKEHHE
OT 3THX apryMeHTOB cnpaBa ot Hero. Kaxpwit pas, kKorpa
B IporpaMMe BCTpevYaercsi HaHMEHOBaHHE apUMETHUYECKOH
MOJNPOrpaMMbl, BHITOJIHSETCS 3Ta apudMeTHyecKasi HHCTPYK-
M. D10 3HAYUT, YTO, HANHUCAB OJUH Pa3 ONpefiesieHHe apud-
MeTHYecKoi noxanporpammsl (5.5), MOXKHO B APYTHX YacTAX
NPOrpaMMbI IPOCTO YNOMHHATh €e HaHMeHOBaHUE Ha MpaBax
nepemenHoft. Tak, ec/iu B HEKOTOPOM MecCTe IPOrpaMMbl I10-
TpebyeTcs OnpeneiuTh OTHOLIEHHE KBajpaTOB PacCTOSTHHM
OT HayaJjia KOODAMHAT ABYX TOYEK, U3 KOTOPHIX Of(HA MMEET
koopauHatk A, B, C, a npyras — D, E, F, To uncrpykuuio,
BLIUHCJISIIONIYIO 3TO OTHOIIEHHE, MOXKHO 3alHCaTh

Y = DIS(A,B,C)/DIS (D,E,F)

B 3TO# MHCTPYKIMH JBaXKIbl HCIIOAB3YeTCS apudMerHye-
ckas noanporpamma DIS. Tlepsmit pas mo dopmyane (5.5)
BBiyMc/aseTcs BennunHa DIS c aprymenramu A, B, C:
B (opmyie (5.5) 3amensorcss X Ha A, Y — Ha B, 7 —wa G
3aTeM BHYHCJsAeTcA BeauunHa DIS ¢ apyrumu aprymeHtamu
D, E, F: X 3amensiercs wa D,Y —wHa E, Z—mna F.
Apudmernueckas noanporpamma (5.5) u36aBJsSET TEM CaMBbIM
OT HeOOXOIMMOCTH IEePeNHUCHIBATh IABAXKABI OLHY H Ty IKe
nocJIeloBaTeIbHOCTh onepanuii. BaxHo to, uro ctpoka (5.5)
CJIYXKHUT IO CYIIECTBY ONpefesieHHeM (QyHKIHMH NOAIpOrpaMm-
MBI M cama 1o cefe He IBJISAETCS HCIONHAEMOH HHCTPyKIHe.

310 ompeneseHHe MOANPOrpaMMBI MOSBJSETCS B IpO-
rpaMMe JHIUL OJMH pas, HO OlNEpalHH, ee COCTAaBJSIOIIME,
HCTIOJIHAIOTCS BCAKHE pas, Korja HauMeHOBaHHe MOAIpO-
IPaMMbl BMECTe C apryMeHTaMH MNOSIBJISETCS B BHIPAXKEHHH.
O6pamenye X noanporpaMMe M BO3BpPaT B OCHOBHYIO
NpOrpaMMy OCYLIECTBJSAIOTCA HMHCTPyKUHeH, coaepames
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HAUMEHOBaHHe MOANPOrpPaMMBI B BEIPAXKEHHH CIpPaBa OT
3HaKa paBEHCTBA.

Briie OCHOBHBIM OTJIMYHEM apU(METHYECKHX MOAMPO-
rpamMM oT OnO/IHOTeUHHIX ObljIa HasBaHA MX creunuduKka, HX
0COGEHHOCTH, XapakTepHble JIUIIb JJf KOHKPETHOH BKJIO-
yatomei nporpammpl. Orminuue 3T0o ¢uKcupyercs u  ¢op-
MaJIbHO: MMeHa apu¢MeTHYeCKUX MNOINPOrpaMM — 3TO Hau-
MeHOBaHHs, (HOpMHUpPyeMEle TPOrPaMMUCTOM, TOTAA KaK HMe-
HaMH OUOJIHOTEYHBIX MOANPOrPaMM CYKAT KJIIOYEBbIE CJIOBA.
Hakonern, pasHuua Mexay apuMETHUYECKUMHU U GHOIHOTEY-
HBIMH TOJANpPOrpaMMaMH COCTOUT B TOM, YTO MeCTO OUGJIHO-
TEYHBIX MOANpPOrpaMM 3aUKCHUPOBAHO TPAHCJIATOPOM U He
3aBHCHT OT [POrpaMMHCTa, MECTO Ke apH(dMeTHUECKOH
MOANPOrpamMMel, BOOGLIe IOBOPs, onpefessercss Nporpammu-
CTOM. )

AprymeHTHl B MHCTPYKUMH, onpenensiomell apudmeru-
4eCKYIO IIONNPOrPAMMY — 3TO UCKYCCIMBEHHbIE NepemerHble.
OHH UMb NOKA3kIBAIOT, YTG JOJKHO GBITh MPOJENAHO C TEMH
peaNbHBIMH TIEPEMEHHBIMH, KOTOPHE GyAyT yKasaHbl Kak
thakTHUECKHEe apTryMEHTHI 9TOH nofnporpamMmel. MIHCTpyKIuHY,
onpezensionye apudMeTHYeCKyI0 NOANPOrpaMMy, He MOTYT
COJlepKaTh HMHIEKCHPOBAHHHIX NepeMeHHBIX. Kpome muckyc-
CTBEHHBIX NePEeMEHHBIX — HUCKYCCTBEHHBIX apryMeHTOB, 3a-
MeHsIeMbIX B MOMEHT OOpalieHHsi K NOANpOorpamme,— HH-
CTPYKIIMH ONpENEJIEeHUs MOANPOrpaMMBl MOTYT COJEpKaThb
U Jpyrue nepemeHHole. B HHCTpyKuuu

TIGR (X) = AxX#x2 (5.6)

apudMeTHyecKoe BbIpaXKEHHE COJEPKUT €UHCTBEHHHIH ap-
ryment. Ilepemennasi A He fiBJisieTCsi apryMEHTOM, OHa He
3aMeHsieTcsl NP OOpalleHWH K MOANPOrpaMMaM HHKaKHMH
JIPYTHMH BEJMYHHAMH — TIPH BBIIOJHEHHH MOANPOrpaMMel
TIGR(X) ucnosnpsyercs peajibHOe 3HaUeHHE NEpEeMEHHOM A.
Ecnu B Apyrom mecre nporpamMMbl BCTPETHTCS HHCTPYKIHS

= B+TIGR(Y) . (6.7)

TO Z 6yner BeYHCAeHO 10 dopmyse (5.6) npu X = Y u ToMm
3HaueHHH A, KOTOpoOe 3ta nepemeHHasi HMeJa mepen Hemno-
HenueM MHCTpyKuuu (5.7).

B BhepaxeHuss apudMeTHYECKHX INOANMPOrpaMM MOTYT
OLITb BKJIIOYEHH! OuGIHOTeUHEIe noAnporpammel. Hanpumep,
apudmMeTHyecKasi NOANPOrpaMMa BHIYHCJIEHHSI PacCTOSTHUSA
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TOUKH ¢ KoopauHaTaMd X U Y OT Hauajia KOOPAMHAT MOXeT
6LITH 3amucaHa -

DISTAN (X, Y) = SQRT (X#%2-Y=+2)

HHeTpyKuuy, onpenensiouye apupmeTHyecKHe NOAIPO-
rpaMMEl, 3aMHCHBAIOTCS B Hayajie MPOrPaMMbl II€Pe] HCIIOJ-
HAEMBIMH HHCTPYKUHMAMHU. IIpenmecTBOBaTh 3THM HHCTPYK-
IMAM MOTYT JIHIIb MHCTPYKLUH JNEKJapaudu THNA BeJHYHH
W, TNpH KeJaHuu, uHCTpyKunu FORMAT.

‘Apu¢mernueckue MOANPOTrpPaMMBI CO3JAIOTCA INPOrpaM-
MHCTOM JJIS1 HY2KJ{ €r0 MPOrpaMMbl, BMECTE C MOATIPOrpaMMOii
MPOrpaMMHCT CO3aeT U ee HaumeHoBaHue. PopMupoBaHHe
HaHMEHOBAaHHS apU(METHYECKOH TNOAMPOrpaMMbl MNOIYH-
HfeTcs OOLMM TpaBujaM o0pa3oBaHUSI HAUMeHOBaHHUH
B doprpane; npu 3ToM (opMa NpeAcTaBJeHUs pe3yJbTaTa
3aJlaeTcsl HesIBHHIM ONpeJieJIeHHeM NOANPOrpaMMbl — NEepPBO#
OyxBO#i ee HauMMeHOBaHHA. VHCTpyKuus, onpenensomwas
apuMeTHUECKyl0 MOANPOrpaMMy BBHIUMCJIEHHS BHIPAXKEHUS

_b+VBr—dac
2a ’

MOKeT OHITb 3amHcaHa

RADIC (A, B, C)
#=(— B + SQRT (B#42 — 4.5A3C))/(2.%A)

Ynpaxuenne 5.3, I[lnomags paBHOGOYHOH TpanenuH BHI-
4HCIsieTCa Mo ¢opMyJte

S=(k—lcosa) lsina,
rae ! — GokoBas CTOpPOHa TpamenuH, kK — ee OCHOBaHHe, O — YyroJ
NpH OCHOBaHHH.
HanucaThb HHCTPYKUHIO, ONpefeNsIOmYyi0 apHpMeTHYeCKYI0 INOf-

nporpaMMy BRIYMCJEHHS, IVIOMAAH paBHOGO4HOH Tpameuun. KM apry-
MEHTHI, M PeSyJNbTaT MOANPOrPaMMEl JOJIKHE! GbITh JAeHACTBHTENBHBIMH.

§ 3. Moanporpammsl THNA FUNCTI@N

ITycts HeOGXONMMO HANMHCATh MPOTPAMMy JJIsi BEIYHCJE-
HUSl YHCJIA COYeTAHHH (COEAMHEHMH M3 1 3JEMEHTOB IO 1,
Pa3/IMYaIoMXCA COCTABOM 3JIEMEHTOB) IO (opMy.Jie

Cr=—m__ - G.8)

“m (n—m)!*
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Sra ¢opmyna tpebyer TPOEKPATHOTO BHMHUCJIEHHS (AKTOPH-
anoB. IlostoMy ObIO OB €CTECTBEHHO BOCHOJIb30BAThCS
nporpamMoii BEIMUCJEHHSA (aKTopuania (Hanpumep, nporpam-
moit (3.6) u3 raaBel 111) Kak nognporpammoii. OxHako, mox-
nporpaMMel (akTopuana Her B 6uGauoreke doprpana. Jta
NOANporpaMmMa He MOXKeT OhITh apH(MeTHYecKOH, TaK Kak
BCsikas apudmernyeckasi NMOANPOrpaMMa IO OINpeJiesIeHHIO
COCTOMUT M3 OJJHOH-eJUHCTBEeHHOH apudMeTHUeCKO# HHCTPYK-
LMK, TOTJA KaK NporpaMma BHYHCJEHHS (akropuana, Kak
BunHO B npumMepe (3.6), TpeOyeT HECKOJBKHX HHCTPYKLHIA,
B TOM UHCJe HeapH(METHYECKHX. ’

B ®doprpane cymecTByeT crnenuatbHbBIA THI TNOAIPO-
rpamM, HasweiBaeMbix nodnpoepammamu muna FUNCTION,
JOMyCKalomuX Joo60e HeoOXONUMOe YHCJO . MHCTPYKIH.
TToxgnporpamMma tuna FUNCTION sBasiercs cama mo ceGe
MOJIHO mporpammoii, OHa MMeeT Jaxe CBOIO COOCTBEHHYIO
uHctpyKuuio END, xoropas Bceraia otmeyaer KOHel[ TEKCTa
POrpaMMElL. .

ITopnporpamMma tuna FUNCTION nonHocThIO He3aBu-
CHMa M OTJieJieHa OT NPOrpaMMbl, KOTOpas ee HCNOJBb3YeT.
Takasi nmoamporpamMma NpeicTaBJsieT CIHCOK HMHCTPYKUMI,
UCTIOJNIHAEMBIX BCAKHH pa3, KOrja OCHOBHasi IporpaMma
yIOMHHAEeT HaUMeHOBaHHe, BHIOPAHHOE JJISi MOJINPOrPaMMBI
tuna FUNCTION. Ilommporpamma tuma FUNCTION or-
JIHyaetcs OT OOBIYHOHM MpPOrpamMmpl CBOEH NEepBOi HHCTPYK-
nuefi. 3ra MHCTPYKUUsA (OpMHpyeTcs M3 KJIOUEBOTO CJIOBA
FUNCTI@N, HauMeHOBaHHs IOANPOrPaMMbl M 3aKJIOYEH-
HOrO B CKOOKH CHHMCKa aprymeHroB. HauMeHoBanue moj-
nporpammel Tuna FUNCTION noauussieTcst BceM npaBUJIaM
¢opMupoBaHusi HaumeHoBaHu#i B dopTpaHe. AprymeHThl
noxgnporpammel tuna FUNCTION wuckyceTBeHHBE, TaK XKe
Kak u B apudMerndyecKux mnoxmporpammax. IlepBoii uH-
CTpyKuMeli moAmporpaMmel BHIYHCJIEHHS (aKTOpHana MOr-
Ja Obl OBITH CTpPOKA

FUNCTION IFACT(IARGQG)

IIpH YCJIOBHH, YTO mopmporpamma HasBana IFACT.

Eme oxHo oramuue nopmporpammel tHna FUNCTION
OT OGLIYHOI NpPOrpaMMbl COCTOUT B TOM, YTO MOCJenHell ee
HCIIOJHAEMOH HHCTPYKUHMeH sBAseTcs HHCTPYKIMS BO3BpaTa
B OCHOBHYIO NIPOrpaMMy. DTa HHCTPYKIUSI COCTOUT U3 €J[UH-
crBeHHOro kJoueBoro cjjoBa RETURN. Ona o3nayaer OKOH-
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4aHHe BHINOJHEHHS! NMOANPOrpaMMbl H HeOGXONUMOCTH BO3-
Bpara B OCHOBHYyIO niporpammy. Mecro uHerpykunn RETURN
B NOANMpOrpamMme MOXeT OHITb NPOU3BOJBHBIM, OJaropaps
HCMIOJIb30BAHHUIO Tepejiay ynpaBJjieHus, HO, 'KaK NPaBHIO,
ee 3alHCHBAIOT HENoCPeJICTBEHHO nepey uHcTpyKuuen END,
3aMBIKaoLIell nepeyeHb HHCTPYKUHMH NOANMPOrpaMMBI THMA
FUNCTI@N.

Kaxpas mogmporpamma tuma FUNCTION wumeer eme
OfHy 0053aTe/bHYI0 MHCTPYKUHIO. D10 apudmerHyeckas
HHCTPYKIMSA NPHCBOEHHS Pe3yJsbTara MOANPOrpaMMbl Nepe-
MEeHHOH, HaWMeHOBaHHE KOTOPOil COBNAJaeT ¢ HaUMEHOBa-
HHeM MnoanporpaMmbl (6e3 CKOGOK M CHHCKAa apryMeHTOB).
Sra HHCTPYKLHS TaKKe MOXKET PacnosararbCs pOU3BOJbHO,
OJIHAKO yallle BCEI0 OHAa OKA3LIBAETCsT HEMOCPECTBEHHO nepe]
nHerpyKuueit RETURN.

Bunno, uto BRIGOp HaMMEHOBAHUS MOANMPOrpaMMbl THIA
FUNCTION onpenensier HauMeHOBaHHE €e pe3yJbTara,
u HaoGopor. Takum 06pa3oM, ecjid MBI XOTHM HCIIOJIb30BaTh
nporpamMMy (3.6) B KauecTBe MOANPOrpaMMBI JJIsi BHIYHCIE-
HUs ¢akTopuana, ee ciaenyer HasBaTh IFACT.

Iocne stux 3amMedanuit nognporpamma tuna FUNCTION
BhbIUKC/IeHUsl (aKTopuana OyleT MMeTh BHJ

FUNCTION IFACT’ (IARG)
IFACT = 1 \

1 IFACT = IFACT*K «
K=K-—1 ‘ » (5.9)
IF(K) 1, 2, 1 '

2 RETURN
END J

Oranyue (5.9) ot (3.6) He3HAUHTENLHO: 106ABJIEHBI JHILDb
crpoku FUNCTION,RETURN u END. O6s3atenpnas pis
noxnporpamMmel Tuna FUNCTION wuncerpykuus RETURN
3Jlech HamucaHa HemocpefictBeHHO mepei END, HO 06si3a-
TeJbHAs MHCTPYKUUS NPHCBOEHUS (MHCTPyKuus 1) CTOHMT
B cepejiHe MNOJANPOrpPaMMEIL.

O6pamenne k mopnporpamMme tuna FUNCTION wus oc-
HOBHOH NPOrpaMMbl NPOU3BOAHUTCS MO €e HaHMEHOBAHHMIO,
KaK ¥ B cjyyae GUONHOTEUHHIX UM apHU(PMETHUECKHX IOJ-
nporpamm. ®opmysa (5.8) u3 Hauana HacTosILEro naparpaga
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MOria 6bl GHITH 3aNpOrpaMMHPOBAHA OXHOH HWHCTPYKuHel
(mocne Toro kak HanucaHa mopmporpamma (5.9)):

C = IFACT (N)/(IFACT (M) % IFACT (N — M))

rie M — HauMeHOBaHHe mnepeMeHHOH m, N — HaHMeHO-
BaHHE IlepeMeHHOH n.

Kaxnpiii u3 Tpex B 3TOH MHCTPYKLHMH BHI3OBOB IMOANPO-
rpammbl IFACT Brieyer 3a coGoii 3aMeliieHie HCKYCCTBEHHOTO
aprymenrta IARG nmopnporpaMMbl COOTBETCTBYIOUIUME KaK-
JIOMYy BHI3OBY (aKTHuecKMMu aprymentamu M, N—M u N.

HanmeHoBanne noanporpaMmbl- HEsIBHO — ONpefesisier
tdopmy npexcraBieHHsi pedyabrara. B mnpumepe (5.9) pe-
3yJbTaT — leJjoe yucso. s pesysbraTa MOANPOrpaMMEI
tuna FUNCTION MoKHO TaK:Ke HCIOJB30Bath SIBHOE Olpe-
nejeHue (GOpPMBI NPEACTABJIEHHUS, 3aMHCHIBAS MEPe] CJIOBOM
FUNCTION ‘B mnepBO#i MHCTPYKLHH IIONIPOrpPaMMbl CJIOBO
INTEGER (uenwiit) unu REAL (meficTButenbHEi). B atom
clyyae pe3yJbTaT NPUHHMAaeT yKasaHHyIO (opMy He3aBH-
CHMO OT HAaUMeHOBaHUS Noxmporpammel. Eciu, Hampiumep,
Hy»KHO TOJIYYHTb B JEHCTBUTENILHOH ¢opMe pe3yJbTarhl
nopnporpammel THna FUNCTION ¢ nanmeHoBanumem IRIS
M MCKYCCTBEHHHIMH aprymentamu X, Y, Z, TO nepBOi HH-
CTPYKUHelH ee clelyeT HamucaTb

REAL FUNCTION IRIS (X, Y, Z)

B npumepe (5.9) y noanporpammbr IFACT opna-enuHCT-
BeHHasi BHIXOJHAasl BEeJHYHHA, €IHHCTBEHHBIH pe3yJbTaT —
IFACT. Onnako, B Tex cay4asix, KOrja noinporpamMma THmna
FUNCTION umeeT HeCKOJBKO apryMeHTOB, J1000# H3 ee
aprymeHTOB MoxeT ObITh BEIXOJHOH BesMYMHOiL. Jlerko ceGe
NPEACTaBUTh, YTO KaXKIbI pa3 ONHOBPEMEHHO C (paKTOpHa-
JoM unciaa IAR G HeoGXOAUMO BEIMHC/IHTE HEKOTOPYIO (yHK-
M0 OT (paKTOpHaNa, HAampUMep TPeXu/eH

IT = IFACT (IARG)##2 + IFACT (IARG) + 1. (5.10)

Huuro He Memaer, KOHEYHO, BBINOJIHHTb HHCTPYKUHIO
(5.10) B ocHoBHO#1 nporpamme. OnHAKO, €C/IM BHLIYHCJIEHHS
BesmunH IFACT u IT BwimosHsilOTCA MHOrO pas, TOrAa
OCHOBHAsl POrpamMma JI0JKHa Gy/eT MOBTOPHTH HHCTPYKIIHIO
(5.10) cronbKO ke pas. TOro Jerko u3bexarb, BKJIOYAS
uHcTpyKuuio (5.10) B mopnporpammy (5.9), KoTopasi B TaKOM
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cjaydyae npuMmer BHI

FUNCTION IFACT(IARG, IT))
IFACT =1
K = IARG
1 IFACT = IFACT#K
K=K—1 » (5.11)
IFK)I1, 21 ’
2 IT = IFACT=##2 + IFACT + 1 )
RETURN
END J

Eciu B OCHOBHOH mnporpamme Haj0 yMHOXHTh J! Ha
tpexunen (J1)2+ JI--1, MoxHO, HCHONB3YS MOANPOTpPaMMY
(6.11), ato cnenath HHCTpyKuMelH

-L=IFACT (J, J3)+J3

— MocJie TOro, KaK MOANporpaMMa BHIYHC/IMJIA CBOH BBIXOJ-
Hble BeJMYHHBI, HX MOXKHO HCNOJIL30BaTh B JajibHEHIIeM.

B nporpamme tuna FUNCTION o6si3aTennHO J0JXKHa
MPUCYTCTBOBAThH elle OJlHA HHCTPYKIUS B TOM CJy4yae, KOrAa
B NOANPOrpaMMe HCIOJb3YIOTCS WHIEGKCHPOBAHHBIE Mepe-
MEHHBIe HJIH MacCHBHI uuces. Peyn Haer 06 HHCTPYKUHH
DIMENSION. 3ro HeucnosnHsiemMass MHCTPYKIUUS, OHa CO-
o6InaeT mporpamme’ CBeieHHs O JUIHHe (KOJIHUEeCTBE 3JIEMEH-
TOB) oGpabarbiBaeMBIX MOANMporpamMmoii mMaccuBoB. B 3sTOM
cmbicsie yHCTpyKuua DIMENSION cxoana ¢ uHCTpyKuHeit
FORMAT. Ecau noxnporpamma oGpaGarbiBaer maccuB TAB
u3 100 gucen, B Heli o6s3aTesbHass HHCTPYKIHSA

DIMENSIZN TAB(100)

3a cnobom DIMENSI@N ykasbiBaercsi CHauajna Hau-
MEHOBaHHE MaccHBa (MHIEKCHPOBAaHHOM NepeMeHHOil), a 3a-
TeM B CKOOKax liesas KOHCTaHTa, o0O3Hayamomas LIHHY
MmaccuBa. Ilenasi KOHCTaHTa B CKOOKax MOXKeT ObITh paBHOM
KOJIHUECTBY 4HCeJ MacCHBa MJM NPEBOCXOMHTb €ro, HO HH
B KOeM cJjiyuae He ObiTh MeHblle. Heo6xoxuMocTs B Hamuca-
HMH [eJOof KOHCTAHTHl, NpeBHINAONIeH IJHHY MaccuBa,
NOsBJAETCA TOTAA, KOTrZa JJHHA MaccHBa MeHseTcs OT Of-
HOTO HCIIOJIHEHH S MOANPOrpaMMEL K IpyroMy: Torzma nosxHa
ObITh yKazaHa MaKCHMaJbHasi U3 BO3MOMKHBEIX JJIHH.
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Ecnu B NOAMPOrpaMMe HCHOJB3YeTcsl HeCKOJBKO MaccH-
BOB, TO HaHMEHOBaHHe H JUIMHA KaXKJOTO M3 HHX HOJKHEI
6nrh ynoMsiHyTel HHCTpyKuued DIMENSION. Tak, ecan
B NOAMNporpamMMe HCmosb3yiorcsi MaccuBel X H3 200 dmuced,
Y u3 100 yucen u Z u3 300 yuces, To B moanporpamMme 6yayT
HanucaHsl Tpu uHCcTpyKumu DIMENSION:

DIMENSION X(200)
DIMENSION Y(100)
DIMENSION Z(300)

KOTOpBIe, BIIPOYEM, SKBHBAJIEHTHHI OJHOH
DIMENSION X(200), Y(100), Z(300)

Huerpykuus DIMENSION onuceiBaer AJMHY BCeX MH-
JeKCUPOBAHHBIX IIepeMeHHBbIX, YNOMHHAeMBIX B IOAIPO-
rpaMMe, He3aBHCHMO OT TOTO, SIBJSIOTCS JIM OHH HCKYCCTBEH-
HbIMM apryMeHTaMH TMOAIPOrPaMMbl WJIH (aKTHYECKHMH
NepeMeHHBIMH, HCNOJb3yeMbIMH noxnporpamMmoli. Kpome
TOro, JUVIHHA HHJEKCHPOBAaHHLIX IEePEMEHHBLIX, HCIOJb3ye-
MbIX B KauyecTBe aprymentoB nognporpamm tuna FUNCTI@N,
yKasbBaercs o06s3arenbHo B uHCTpyKuun DIMENSION,
NpUHaJJIexKalell OCHOBHOH IporpaMmme.

Kaxpas mnporpamma, conep:kaimasi HHIEKCHPOBaHHBIE
nepeMeHHble, 00513aTeJIbHO COJNEPKUT 3alHCHIBaeMEIe B Ha-
yajie nporpammel uHCTpyKuun DIMENSION. ¥YmnorpeGae-
HHE MHJEKCHDOBAHHBIX IEPEMEHHBIX B Iporpamme 6e3 yka-
3aHu#t ux auusHel HHCTpyKuusMH DIMENSION nemonmyc-
THMO. KaXknoii MHIeKCHpPOBaHHOH nepeMeHHOH, yuacTBYIO-
meif B NOANpOrpaMMe, COOTBETCTBYeT JBE WHCTPYKLHHU
DIMENSI@N: oxHa — M3 NOANPOrpaMMbI ISl HCKYCCTBEH-
HOIl mepeMeHHOH, Apyras — U3 BKJIOYAIOLIEH NPOrpPaMMEI
i GaKTHYEeCKOH.

Wuerpykuun DIMENSION nosmkHBI npefiecTBOBaTh
MCTIOJIHSIEMbIM HMHCTPYKUHMAM, COEep2KalliM HayMeHOBaHHS
MacCHBOB, KOTOpbIE OHH OIKCHIBalOT. [ToaToMy B mopmporpam-
Max HX pasMemlaloT CJeJloM 3a HauMEHOBAaHHEM-. MOANpO-
rpaMMbl, a B OCHOBHOH NpOrpamme — paHblle BCEX HCIOJ-
HAeMbIX MHCTpyKuuit (paHbine uHCTpyKuMit FORMAT, Ho
BCJIEX 33 MHCTPYKUHMAMH JeK/JIapaliu THNA BeJHYUH).

B xauectBe npumepa nognporpammbl tHna FUNCTIGN,
ucnone3ytomeli uHerpykuumio DIMENSION, pacemorpum
IpOrpaMMy BBIYHCJEHHS CKaJsipHOrO NPOM3BEJeHUs IBYX
BekropoB. O6Ga BeKkTOpa, ABJAIOMIMECS APTYMEHTAMH IOJ-
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NpOrpaMMEl,— 3TO MAaCCHBHl ONMHAKOBO! MuHBL J[nuHa
MaccuBa (4uca0 N) — 3TO pasMepHOCTb BEKTOpaA.
CkansipHoe mpousBefieHHe onpefiensiercst (GopMyoi
N

S=(x1, %o «ovy XN)X Y1, Yoy -+, Yn) = D, Xl (5.12)
i=1

CI)ovaly.na (6.12) nokaskiBaer, YyTO NporpaMMa BHIYHCJIEHHS
CKaJIIPHOrO NpPOU3BEJIeHUS] CTPOUTCS ONMHAKOBO IJIS BeK-
TOPOB JI000# (pMKCHpPOBaHHOH pa3mepHocTH. Ilostomy,
BMECTO TOrO YTOGH MHCATh OTAENBHO NOANpPOrpaMMy AJIsi
ABYXpasMepHbIX BEKTOPOB, OTAENbHO — JUISi TpeXpasmep-
HBIX H T. J., 1€1eCO06pa3HO CleNaTh NPOTrPaMMy /sl BEK-
TOpOB oGO pa3MépHOCTH, 3anaBasi pasmepHocTb N Kak
apryMeHT IOANPOrpaMMBbl

FUNCTI@ON SCAL (VECTI, VECT2, N)

DIMENSION VECT1(700), VECT2(700)

SCAL = 0.

Dg11=1 N -t (5.13)
1 SCAL = SCAL + VECTI1(I) « VECT2(I)

RETURN

END

IognporpamMma Ha3Bana SCAL. B cooTBeTCTBUH C 3THM
niepeMeHHasi, SIBJSIOASACS Pe3yJIbTaTOM, HMeeT TO XKe HaH-
MeHOBaHHe (CM. HHCTPYKHMIO 1). ApryMeHTHl mNOAmpo-
rpammel — macceuBel VECT1, VECT2 u uenas koncranra N,
KoTOpasi ompefielisieT pa3MepHOCTh O0OHX BEKTOPOB. B HH-
crpykuun DIMENSION ykasano orpaHuyenue Ajsl pas-
mepHOcTH BekTopoB — 700. CieoBaTeNbHO, HEPaBEHCTBO

N < 700

JIOJKHO BHIOJNIHATHCA 00513aTe/IbHO. STO 03HAYAeT, YTO NOJ-
nporpamma (5.13) npegycMarpuBaer BHUHCIEHHE CKANSPHRIX
NPOH3BeJeHH ! BEKTOPOB, Pa3MePHOCTb KOTOPHIX He MpeBoc-
xonut 700. Tor ¢akr, YTO HaMMEHOBAHHS INEPEMEHHBIX
VECTI1 u VECT2 ynomsnytet B unctpykuun DIMENSION,
JlaeT OCHOBAHHE CYMTATh UX UHJIEKCHPOBAHHBIMH MEpPEMEH-
HBIMH.

OGsi3aTenbHBle MHCTPYKLHMH IOANPOrpaMMbl  pacmoJio-
XKeHel B HauGoslee yNOTPeOMTENHLHOM MOPsIKEe: CHayala
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MHCTPYKLUH ONpeNe/ieH:sl MOANPOrPaMMBI, 3aTéM HHCTPYK-
nust DIMENSION, nocne sToro cienyer cepusi HCHOJHAEMBIX
HHCTPYKUMHA NOANpOrpaMMbl, HaKOHel,  apudMeTHyecKas
HHCTPYKIMs TPUCBOEHHS pesysbrara nepemenHoit SCAL
(3mech OHa sBJfETCA MocJenHedl HHCTpyKuue#l nukaa DO),
uHerpykuun RETURN u END. /

Hucrpykuuio RETURN, sakaHUMBAIOLLYIO HCNOJHEHHE
nognporpaMm tHna FUNCTION, crenyer oTHecTH K. HH-
CTPYKIUMSAM Nepelayn ynpasieHus. [10sToMy oHa He MOXKeT
(nono6no uucTpykuuaM IF u GO T@) Owre nocnepseit
uHeTpyKumelt nukaa D@. Torma, Korza mopmporpamma
tuna FUNCTION xonuaercsa uukaoM D@, uHCTpyKuuA
RETURN MoxeT GbITh 3amucaHa JIHLIb I10CJAe HHCTPYKIMH
CONTINUE (cp. ra. III, § 2).

B rnase III unraresmio GbUIO NPENJIOKEHO yNpaXKHEHHE
3.6, B KOTOPOM CJIeIOBAJI0 HalHCaTh IPYNIY -HHCTPYKUHUH,
BBIYHCJISIONMX KOJIMYECTBO NOJIOXKHUTEIbHEIX JIEMEHTOB Mac-
cuBa X, cocrosiuero u3 500 snemenToB. B oTBerax K ynpax-
Henusiv ryiaBel 111 mpuseneHo opHO M3 perueHui

N=0
Dg11=1, 500
IF (X(I) 1; 1, 2
2N=N+1
1 CONTINUE
Sra rpynna HHCTPYKIUi MOXKET OHTb NpeoGpasoBaHa B NOJ-
nporpaMMy cClefyomuM o6pasom:
FUNCTION N(X)
DIMENSION X(500)
N=0
Dg 11=1, 500
IFXI)NL 1, 2 !
2N=N+1 .
1 CONTINUE
RETURN
END

B orauune oT apH(METHUECKHX MOAMPOrpaMM, fOAmpo-
rpammul THna FUNCTION Moryt umerb B KayecTBe apry-
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MeHTOB MaccuBhI yucen. Ho arit aprymenthl, KaK u paHbLe,
HCKYCCTBEHHbIE: NPH KaXKIOM OGpalleHHH K NOAmporpamme
MAaCCHBLI-apI'yMEHTHI 3aMeHSI0TCsT (PaKTHYECKHMH MacCHBaMH,
yKa3aHHLIMM B WMHCTPYKLUAX OCHOBHOH nporpammel. Ha-
TpUMEp, CJIOXKHUTb KOJHYECTBO MOJIOMKUTEJNbHBIX 3JIEMEHTOB
B .MaccuBax SLON u TIGR MoxHO HHCTpyKuHeH

Y = N(SLON) 4 N(TIGR) (6.15)

OCHOBHOH ‘POTrpaMMBl, ABaXXIbI BEI3bIBaloLIei! MOANPOrpamMmy
(5.14) ¢ naumeHoBanueM N '

Ecnu B HHCTPYKLHH ONpeNeséHHs] NMOXNPOrpaMMbl yIIO-
MSIHYTO HECKOJIbKO HCKYCCTBEHHBIX apryMeHTOB, TO B KaX--
JIOil HHCTPYKLHMH OCHOBHOH IPOrpamMMbl, YHOMHHAIOMmEH
‘HaNMeHOBaHUE MOANPOrpaMMEl, (aKTHYECKHE apTyMEHTHI
NepevncIsiorcss B TOM JKe KOJMYecTBe, Nopsiike H ¢opme
npeacraBienusi. Ecnau, HanpuMep, B OCHOBHOH mporpamme
HYXXHO BBIUHCJHTb CKAaJISIPHOE INPOM3BEJeHHEe BEKTOPOB
VINTI1 u VINT2 pasmeproctd M ¢ moMouipio nopnporpam-
Mbl (5.13), TO MHCTPYKIMSI OCHOBHOH IPOrpaMMBbI

Y = SCAL (VINTI, VINT2, M)

pelliaeT 3Ty 3afiadyy, a HHCTPYKUHS
' Y = SCAL (VINTI, M, VINT®) (5.16)

HeBepHa: B ONpefleJIeHHH NMOANPOrpaMMbl HaNHCaHO CHavala
JiBe HHJEKCHPOBAHHLIE NeDPEMEHHble, a 3aTeM Lejasi, B HH-
crpyKuuH xe (5.16) nesasi nepeMeHHass CTOMT MEXKAY ABYMS
HHJIEKCHPOBaHHEIMH.

Tak e, Kak J/ifi JMHEHHBIX MacCHBOB HHCTPYKIHUs
DIMENSION ormeuaer ux AJIHMHY (MJIH MaKCHMAJbHO BO3-
MOXHYIO JUIHHY), NIPH ONMHUCAHHH IBYX- H TPEeXpa3MepHBIX
maccuBoB HHCTpykuuss DIMENSION pomxHa yKashiBath
YHCJIO 3HAYeHHH /I Kaxnuoro uHpaekca. Hampumep, us-
CTPYKLUHUSA

.

DIMENSION TAB (10, 20)

rosopur 0 ToM, uT0 TAB — 310 MaccuB, NpefyCMaTpHUBaiO-
mu# xpanenue 2000 uuces, paspesneHHblx Ha 20 rpynm mo
JIECATh B KaxJOH.

B ocnoBHOlt mporpaMme M BHYTPH BKJIIOYAaEMOH B Hee
MOANpPOrpaMMEl MOTYT HCHOJIL30BAThCST ONUHAKOBHIE HaM-
MEHOBaHHUsA JJisl Pa3jHYHBIX IEPEMEHHBIX, €C/IM OfHa H3 HHX
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ynorpebiisieTcsl TONILKO B OCHOBHOM Nporpamme, a apyras —
TOIBKO B moanporpamMve. BHyTpH mnoAnporpammel MOTYT
ObITb NIOBTOPEHBI HOMepa MHCTPYKUMH, ynorpe6asieMble B Oc-
HOBHO# mporpamme. DyHKUHOHAJbHBIE OTHOIUCHHS MEXIY
OCHOBHOJ nporpaMMofi H NOANPOrpaMmoil Moryt OHITh ycTa-
HOBJIEHBI JIMIIb TOrJa, KOTJa NepeMeHHble OCHOBHOH IIpoO-
rpaMMbl yKa3bIBalOTCS Ha MeCTe HCKYCCTBEHHBIX apryMeHTOB
HOJIIPOTrPaMMEL.

YnpaxHeHue 5.4, HanucaThb NOMHOCTBIO NOANPOrpaMmy

CYMMHpOBaHMSI MacCHBa HenuX uyHces. IlogmporpaMma JHOMKHA JO-
nycKaTh JioGyi0 LIAHY MaccHBa, He mpesocxomsaiyio 1000.

§ 4. NMognporpammpl Tana SUB RGUTINE

IMognporpammer tuna SUBROUTINE Bo mHOrux or-
HOIIEHHSIX MOXO0XH Ha nopmporpamMmbl tHna FUNCTION:
B 00en X npucyTcTBYIOT 06si3aTesnbHble HHCTPYKuuU RETURN
u END, nnsa ofenx OfHHAaKOBHI TIpaBHJIa HCIOJbL30BAHHSA
HCKYCCTBEHHBIX apTyMEHTOB, KOTOPhIE MOTYT GHITh KaK Iepe-
MeHHBIMH, TaK 1 MaccuBaMu. O6Ga THIIa MOANPOrpaMMbl HMEIOT
OIMHAKOBO (OpMHpYyeMble HAaHMeHOBaHHA. Tak Ke, Kak
u noxnporpammul Tuna FUNCTION, noamporpamma Tuna
SUBROUTINE nosHOCTbIO HE3aBHCHMEI U OTHEJEHH OT
OCHOBHOH NpOTPaMMEl, HOMepPa HX HHCTPYKUMH H HX mepe-
MeHHbIe HUKaK He CBfI3aHHl HH C APYTHMHU NOANPOrpaMMaMu
(32 HCKJIOUEHHeM NepeMeHHBIX, FBJSIOMKXCA HCKYCCTBEH-
HBEIMH apryMeHTaMH), HH ¢ OCHOBHOH mporpammoii. Ho eciu
nopnporpamma tHna FUNCTION umeer pesynabraToM OnHY
HJIH HECKOJIBKO OTJIe/IbHBIX BEJIMYHH, TO MOAIIPOrpaMma THIa
SUBROUTINE Moxer uMeTb B KayecTBe peayanaTa mac-
CHBEI 4HCeJ.

Tonnporpammel Tuna FUNCTION BHISHIBAIOTCS B OCHOB-
Hyl0 NpOrpaMMy YNOMHHaHHeM HAaHMEHOBaHHS NOANPO-
rpammbl. Ina BeizoBa mopnporpamm THna SUBROUTINE
HeoOxonuMa crenyanbHas nHeTpykuus CALL. Sra unerpyk-
s cocTout u3 KuoyeBoro cjioBa CALL, HaumeHOBaHHS
TIOANPOrpaMMEl H 3aKJIOUEHHOTO B CKOOKM CIIHCKa ee ap-
T'yMEHTOB.

Tepsoit HHCprKI.lPIeH noanporpamMmel tuna SUBROU-
TINE, uHcTpyKuMei ee onpenesneHusi, 0Gs3aTe/IbHO sIBJIsi-
eTcsi CTPOKa, cocrosiliasi M3 KiioueBoro cjioBa SUBROU-
TINE, HauMeHOBaHMs nOAnmporpaMMbl H CIIHCKa ee apry-
meHTOB. IlocjeniHsifi ucrojHseMass HHCTPYKLUHMS INOANPO-
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rpamvel Tuna SUBROUTINE — uncrpykuuss RETURN,
NOCJIIHAS HHCTPYKUHSA TEKCTa I'IO,IlI'IpOI‘paMMbI — HHCTPYK-
uuss END.

TIpumepom mpocreiimeii nognporpammeu THna-SUBROU-
TINE Mmoxer cayXuth NOANPOrpamMMa KONMUPOBAHHSA, Nepe-
[UCHIBAIOIIAS TPYIIBI YHCEJ M3 OJHOrO MacCHBa B Jpyroi:

SUBROUTINE COPIE (A, B, N)
DIMENSION A(1000), B(1000)
DO1I=1N

1B =A () [ (6.17)
RETURN ‘ -
END

- 7

Toxnporpamma (5.17) paccunraHa Ha pafoTy ¢ Maccu-
BaMH, JJIMHA KOTOphIX He mpeBocxopur 1000.

O6palieHne K 3TOf MOANMpOrpaMMe K3 OCHOBHOH IIpo-
rPaMMbl OCYIIECTBJISIETCS HHCTPYKIHeH

CALL COPIE (LD, NEW, K)

710 KOTOPO#i HCKyCCTBEHHAsl HHIEKCHPOBaHHas nepeMeHHasi A
noanporpammtul (5.17) 3ameHnsiercs: akTHUeCKO# HHIEKCHPO-
BaHHOH nepemenHoli (LD, HCKyCCTBeHHBIH apryMeHT —
maccuB B — ¢akruueckum HaumenoBanueM NEW, uckyc-
cTBeHHas nepeMeHHas N — cdakrHueckoit nepemennoii K.
PesynsraTom nopnporpammbl siBisiercs maccuB NEW, on
yKa3aH OHUM U3 apryMenToB B HHCTpyKuun CALL 06pam,e-
aus Kk nopmporpamme tna SUBROUTINE.

Ynpaxuenue 55, Ilporpammy coEJ upoBku (3.21), ctp. 74,
0GopMHTE B BHAe NOANPOTPaMMH THNA BRAUTINE, Bkiouns
upcyio N 2/1eMeHTOB COPTHPYEMOro MacCHBa B CIIHCOK apTyMeHTOB-H Npe-
IYCMOTpPEB COPTHPOBKY MaccHBOB K0 4000 3/eMeHTOB.

Ilycth moxmporpaMma COPTHPOBKH HMeeT CBOeH NepBOH
HHCTPYKIMEH

SUBROUTINE SgRT(T, N)

OnuceiBaeMass HUXKE nporpamMma — 5TO NpHMEp TIOJTHOM
MporpaMMbl, HCHOJb3YIOUIEH NOANPOrpamMMy COPTHDOBKH.
Ona uutaer mMaccuB ALPHA wu3 1000 uucesn, samnucas-
HBIX Ha mnepdoKapTax, COPTHPyeT HX H 3aTeM IeyaTaer
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OTCOPTHPOBAHHBIH MAacCHB:

DIMENSION ALPHA (1000) 7
1 FORMAT (5F10.3)
2 FORMAT (I10F11.3)
READ (1,1) (ALPHA(I), I =1, 1000)
N = 1000 t (5.18)
CALL SORT (ALPHA, N)
WRITE (3, 2) (ALPHA(I), 1 = 1, 1000)
SToP
END )

HeoG6xopuMbEIM yC/IOBHEM NPaBHJIBHOTO BKJIOYEHHS IOJ-
nporpamMmel SORT B nporpammy (5.18) siBasiercst TpeGoBa-
HUe, yToObl Lienass KoHcraHta B MHCTpykKuuun DIMENSION
nognporpamMmel Geuia He MeHblie 1000.

Ecsu maccus ALPHA He npeBocXoquT MO JJIHHE MaKCH-
MaJIbHO JOMYCTHMBIfl MOAMPOrpamMMoii COPTHPOBKH MacCHB,
TO nporpaMMmy (5.18) MOXKHO mepenucaTb, BBOIS KOJIMYECT-
BO 2J/IMEHTOB MACCHBA C Mep(oKaprT. B arom ciyuae B uH-
crpykuuu DIMENSION ocHOBHO# mporpaMMbl YKa3hIBaeTcs
Ta e KOHCTaHTa, 4to M B uHCTpyKuuu DIMENSION nox-
nporpaMmbl (Hanpumep, 4000):

DIMENSION ALPHA (4000)

1 FORMAT (14/(10F3.1))

2 FORMAT (lX F3.1)
READ (1,1) (ALPHA(I), I =1, N)
CALL SORT (ALPHA N) ‘
WRITE (3, 2) (ALPHA(I), I =1, N)
ST@P
END

Ynpaxuenue 5.6. Hanucars nomuyio nporpaMmy, Koropas
BBOAMT ¢ mnepdoKapT TPH BeKTOpa — TPH MaccHBa NeHCTBHTEJBLHEIX
uucesn (10 umcesn Ha KapTe, Kox uuces — F5.1):

A1), 1=1,100
B(I), I=1,100
Cc(), I=1,100
# nBe neficTBHTesIbHEE BesinunHe ALPHA u BETA, sareM BrnosHser
¢ HUMH omepanuio no dopmyJe
Y=a (A+B)+p (A—B) +C

M, HaKoHell, NeYaTaeT PesyJAbTHPYIOWUA BEKTOP.
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Hanucath ¥ HCNOJABL30BaTP B NpOrpaMMe MOANPOrpaMMbl THIA
SUBROUTINE c/ioXeHHSI BEeKTOPOB, BHIYHTaHHS BEKTOPOB M YMHO-
KeHUs Ha CKajsap, -Kaxknhasd H3 KOTOPHIX NpenycMaTpuBaeT o6paGoTKy
Bex'roﬂon pasmepHocTsio o 1000. N

(Hanucannas amech mporpamMma He GyHeT Bce e AeficTBylouleit
peanpHOll ‘mporpammoit u3-3a orcyTcrBusi HHcTpykuun COMMON,
BBOJHMO#l B caeftyioileli riase.) .

Ioanporpamver Tua SUBROUTINE moryT copepars
BHYTpH ce6st uHCTpyKuuu CALL, BhI3bBawomue Apyrue mnox-
nporpamMmel THna SUBROUTINE u moGeie ppyrue HHCTPYK-
LMK, B KOTOpHIX MOMET COepiKaThca obpalleHHe K
nognporpammaM Ttuna FUNCTION, apudmeruyeckuM uiu
GUOIUOTEYHEIM TIOJITIPOrpaMMaM.

Onuako, moAnporpamMma He MOXKeT COZiepKaTh obpalleHue
K camoii ce6e HH HENOCPEJCTBEHHO, HU Yepe3 CEepHio APYTHX
noxnporpaMm. JIBe nopmporpamMmbl HE MOTYT o6paiatbes

ApYyr K JApyry. NN
IToMy K€ OrpaHHYEHHIO NOAYHHSIOTC H INOANPOrPAMMBI
tuna FUNCTI@N.

KoutpoiibHble ynpaxHenus K raase V

5.1K. Hanucath efyHCTBEHHYIO HHCTPYKIHIO, ONpeesIsiolLyi0 Hau-
6oabuiee u3 uucen 11, 12, I3, 14, 15, 3areM nauGonbwmee us uucen J1,
J2, J3, u HauMeHblllee U3 STUX ABYX YHCEJ NMPHCBOUTH JeHCTBUTEJIBHON
nepemennoit POINT. °

5.2K. HanucaTe HHCTPYKIMIO YCNOBHOH mNepefayd YmpasJieHHS,
nepefaolIyi0 ynpaBjieHHe HHCTPYKUMHM Homep 1, Koraa aGco/moTHoe
3HaueHHe MMHHMyMa u3 Tpex uuces ALPHA, BETA u GAMMA meHbie
uem 3.141593/2. .-

5.3K. TanreHc yuerBepeHHOro yrya (HasoBeM 3Ty Beauunny TG4)
BBIUHCJIsIeTCs 10~ opMyite .

tgdo= 3sm 4o )
,cos4a—7 sin? 24~ sind

Hanucath HHCTpYKOMIO oOmpeleieHusi apudMeTHyeckodf MOAMNpO-
rpaMmel TG4 (ALPHA). )

5.4K. Maccus PLAN cozepxut 175 uHces, Bhpaxaiollux 3amia-
HHPOBaHHOE KOJHYecTBO 175 BHJOB TOBAapHHX HSHEJHIH, MacCHB

TPUT comepxut 176 umces, BHIpaXKaloIUX BLIMYLIEHHOE KOJHUE-

CTBO KamJOTo u3fesaus. HeoGXORHMO BHIMHC/INTE NMPOLEHT BHIMOJHEHHS
nJaHa no KaxaoMy usgenuio u Hafitn COEF — cpenHuii mponeHT BhI-
TNOJHEHUS TIaHa MPENNpUATHS KaK cpefHee apu@MeTHYecKoe M3 Mpo-
IIEHTOB BLIMOJIHEHHS IUIaHa MO KaXJAOMY H3JeJIHIO.

Hanucate noasoctbio mopmporpammy tuna FUNCTION, swinos-
HSIIOIYI0 HEOGXONHMMEIE BBIYHCJIEHHUS. -

5.5K. Hanucarp nonnocrsio nognporpammy tuna SUBROUTINE,
Kotopas B Matpune MATRI1 (I, J), umeromeii 20 ctpoxk u’ 30 cron6uos,
NpeJCTaBJIsAeT CTPOKY B OGPAaTHOM MOpsAKe: MepBasi CTPOKA CTAHOBUTCS
IBajnaroii, Bropash — JAeBATHaAUAaTOX H T. A. Pe3yJbTHPYIOMYIO. MaT-
puny Hassate MATRZ2 (I, J), a nognporpammy — INVER.,




FJIABA VI
HHCTPYKLUHH OPrAHHU3ALHWH NMPOrPAMM

HHcTpyKuun, onuchiBaeMble B 3TOH HeGOJbLIOH riiase,
HCNOJIL3YIOTCS NPH pacnpefie/ieHHH MecTa B NaMATH Ma-
IIMHBl MeXJy MacCHBAMH HCXONHBIX JAHHBIX H IPOMEXY-
TOYHBIX pe3yJsbTaToB. OHH, IO CYLIECTBY, CBA3HIBAIOT MEXY,
co06oii OTlieIbHbIE NOANPOrPaMMbI M NOANPOTPAMMEI C OCHOB-
HO# mnporpammoii. TIoaTOMy MX Ha3bIBAIOT UHCMPYKUUAMU
opeanusayuu npozpammel. 3IeCh Ke CYMMHDYIOTCSI peKo-
MEHJAUMH IO pa3MelleHHI0 B NPOTpaMMe MHCTPYKUHi
Pa3HBIX THUIOB U OTAENbHBIX YacTeH NPOTrpPaMMBL

B nepBrix AByx naparpadgax 31oii r’1aBbl OHCaHEI TOJIbKO
OCHOBHBIe yniorpe6/ieHHs, BOOOLIe roBOPSi, JOCTATOYHO CJIOK-
Hbix uHCTpyKuuiih EQUIVALENCE u COMMON. [erainb-
HOe ONMHCaHHMEe 3THX HMHCTPYKLUHH clelyeT YHUTaTh B PYKO-
BOJICTBAaX NO KOHKDETHHIM TPAHC/ATOPAM.

§ 1. Uncrpykuus EQUIVALENCE .

Bounc/iuTebHble MallpHbL 00J1aJaloT OrpaHUYEHHEIMH

3anoMUHaIOmuMU ycrpolictBamu. Ilosromy onHoli u3 raae-
HEIX 3a00T npOrpaMMHCTa TPH NPOrpaMMHpPOBaHHU Goliee
HJIH MeHee CJIOXKHBIX 33Jay siBjisieTcsl npobJsieMa SKOHOMHU
MecTa B NamsTH MamuHbel. [IporpaMMHCTHI Ha3LIBAaIOT 3TY
npobneMy pacnpedeneruem namsamu.
_ Pacnpenenss namartb, Hano yYMTHIBaTh, B YacCTHOCTH,
MeCTO JI/Isl HCXOJHBIX YHCJIOBBEIX BEJIMYHH H INPOMEXKYTOUHBIX
pesyJIbTaTOB: AaBasi HaHMEHOBaHHe TOH WJIM HHOH mepemeH-
HOJ, TPOrPaMMHCT JOJ2KEH MOMHHTb O HEOOGXOMMMOCTH pas-
MECTHTh B MaMATH MAaIIHHBI 3Ty BEJIHUHHY.

OpuH 3 cnoco60B 5KOHOMHH MecTa B IaMSITH — HCIOJIb-
30BaHHE OJIHOTO H TOTO K€ MeCTa ]Il PasHbIX BeJHYMH,
y4acTBYIOIUX B IPOrpaMMe He OJHOBPEMEHHO, HA PasHbIX
sranax ee pemenus. Wucrpykuns EQUIVALENCE nosso-
JIsieT pean30BaTh STOT Cnoco0, NPHUBA3LIBasi PasIMYHbIE
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NIePEMEHHbIE K- ONHHM H TeM Ke NO3HLHAM NaMATH. Sta HH-
cTpyKuHsi opmupyercsi u3 KuaioueBoro cioBa EQUIVA-
LENCE, 3a KOTOpHIM B CKOGKaX yKa3aH CIIUCOK NePEMEHHBIX,
NPHUBA3aHHKEIX K OJHOMY H TOMY e MecTy B namsrH. Ilepe-
MEHHBIe CIINCKAa pasjenfalorcs 3anAThMH. HHCTpyKuus
EQUIVALENCE OTHOCHUTCA K YHCJYy HEHCIOJNHSEMBIX HH-
CTPYKUHMH, OHA JHIIb COOOLIAET TPAHCJIATOPY CBENEHHS,
HeoOXOMMBIE JJISl COCTaBJEeHHS pabouell MPOrpamMsl.
\ HHcrpyKuus

EQUIVALENCE (LD, ACT, NEW)

roBopur o ToM, uto nepemenHoit ACT He Bhiensiercs B na-
MATH MaIlHHBl OTAEJbHOTO MeCTa, 5Ta BeJHYHHA pa3Mec-
THTCSI.Ha TOM JKe MecCTe, Ifie Oblia PacroJiOKeHa BeJUYHHA
OLD. To ke camoe MOXHO CKasaTb U O BenHuuHe NEW.
Bce Tpu nepeMeHHEle NPHUBSA3aHB K ONHOMY M TOMY XK€
mecty. OHH HMeIOT, TeM He MeHee, pa3Hble HAaHMEHOBAaHHS,
TaK KaK Ha TPeX HEe3aBHCHMHIX IOCJENOBAaTeNbHEIX 3Tdmax
OIHOfl pOrpaMMEl B HaHMEHOBaHHE NEePEeMEeHHOM, MeCTo Ko-
TOpOi (HKCHPOBAHO, MOXKET" BKJAJBIBATLCA PasJMYHOE CO-
IepiKaHue.

Ozmna uncerpykuusa EQUIVALENCE MoxeT BEHIMONHUTE
OJIHOBPEMEHHO HECKOJIbKO npucBoeHm‘Jx MECT -B MaMATH.
Ilo uHCTpYKUMH

EQUIVALENCE (X2, Y2, Z2), (ALPHA, MU)

Tpu nepemeHHble — X2, Y2 u Z2 — npuBA3LIBAIOTCA K Off-
HOMY MeCTy B IaMATH, a iBe nepemMenssie — ALPHA u MU—
K AApyromy. 3ansatas Mexjy CKoGKaMHu obs3atenbHa. Kak no-
KasbBA4eT nocjeHUfl mpumep, nepeMeHHble pa3HO GOPMEI
NPE/ICTAB/ICHHUs BIOJIHE MOTYT OKa3aTbCsi MPHBS3aHHBIMU
K OIHOMy MeCTy B NMaMsTH. B 4HC/ie MepeMEHHHIX BHYTpPH
CKOGOK MoOeT OBITb HHEKCHDOBaHHAasi NepeMeHHas IpH
YCJIOBHH, YTO WHJEKCOM fIBJAETCA lesjass KOHCTaHTa. HH-
CTPYKUHUSA
EQUIVALENCE (X(15), Y(J))

HEJIONyCTHMA, TaK KaK B KauecTBe HHJEKCa BTODOi IepeMeH-
HOI B CKOOKaX yKasaHa He le/as KOHCTaHTa, a llesas Ie-
peMeHHas.

Ecnu ¢ nomourpio nacmyxunu EQUIVALENCE ycra-
HOBJIEHa 3KBHBAJIEHTHOCTb MeCTa JyuIfi JBYX 3/1€MEHTOB
MaccHBa (IByX MHIEKCHDPOBAaHHBIX INepeMeHHHX), TO 3Ta
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5KBHUBAJIEHTHOCTh aBTOMAaTHYeCKH PaCIpOCTPaHseTcss Ha BCe
ApyTHe, MOCTEAYIOIE H NPEeAbIYIIHe 3JeMEHThl MacCHBOB.
Hicrpykuns

EQUIVALENCE (X(15), Y(1), Z (2))

osnayaer, uto BeauyuHw X(15), Y(1) u Z(2) momxkubl ObITH
pa3MellleHbl Ha OJIHOM MecTe B IIaMATH, HO, KpPOMe TOro,
aTa XKe MHCTPYKIUHUSA 03HAUaeT SKBUBAJIEHTHOCTb MECT:

X(14) n Z(1)

X(16), Y(2) u Z(3)

X(17), YO u Z(4) u t. 1.

§ 2. Uncrpykuus COMMAN

.Onucannas B npeiwAymeM naparpajge HHCTPYKUHS
EQUIVALENCE npupsseBaeT K OJHOMY MeCTy NaMSATH
pa3/inyHEIE IepPEMEHHbIE OXHOM U TOH Ke mporpamMmbl. MOXKHO
NpefycMaTPUBaTh pasMellleHHe Ha OJHOM H TOM e MeCTe
NepeMeHHBIX, MPHHAJIEKAIMX NOANpOrpamMme, U NepemeH-
HBIX BKJIOYamomeil nporpaMMmbl. STH GYHKIHMH BHIIOJIHSET
uHeTpyKuusa COMMON.

Wucrpykuus COMMOIN dopMmupyercs H3 KJIOYEBAro
ciopa COMMON mu crnuMcKa HaHMEHOBaHHH INlepeMEHHBIX,
pasneneHHbIX 3anAThiMH. (CIHCOK He JOJIKeH ObITh 3aKJIo-
uyeH B CKOOKH, Kak B uHcTpykuuun EQUIVALENCE.) Ha-
npumep, IONYCTHMA HHCTPYKIHUSA

GOMMON ALPHA, BETA, INDEX, MAT

Uncrpykuus COMMON sanuchBaeTcsi B Iporpamme
o MeHbIIei Mepe nBaxAk. Ecin oHa ynorpe6GieHa ofuH pas
B NOANPOrpaMme, TO elle OJHO ee ynorpebeHHe 00s13aTeIbHO
BO BKJIIOYAIONIEH OCHOBHOH NporpaMMe WJIH JAPYrod MOJA-
nporpamme TOH 2Ke mporpammbl. EcJu mpu 3TOM OCHOBHas
nporpamMma conepxut uHcTpykuumioo COMMON TEST,
a mopnporpamMMa — uHCcrpykuuio COMMON TOST, To
nepemennass TEST ocHOBHOH mnporpaMmbel U IepeMeHHas
TOST noanporpaMmer GyAyT pasMeLIeHbl HA OHOM H TOM XKe
MecTe.

IMapa unctpykuuiét COMMON, u3 KOTOpHIX OfHA NpH-
HaJIJIEXKUT OCHOBHOM porpaMMe, a BTopasi — MOANpOrpaMme,
MOTyT BHUIOJHHTh OXHOBPEMEHHO HECKOJbKO NPHCBOEHHI.
Uncrpykunn COMMON A, B, J u COMMON X, Y, K
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YKa3bIBAIOT, YTO NepeMeHHass A JO/KHA OHITh pasMelneHa
TaM e, rie nepeMenHas X, B — Ha Tom ke Mecre, rze Y,
J —tam xe, rae K.

TlopsinoK, B KOTOPOM NEpEUHCJIEHE! IePeMEHHEIE B OfHOH
n3 uHerpykuuit COMMON (manpumep, mnpuHafJexamei
OCHOBHOI MNpOrpamme), ompefiesisieT NOPANOK CIHCKa mepe-
MEHHBIX B COOTBETCTBYIOLIEH BTOpOH HHCTpyKuuH. Ecian
B NpebUIyLIeM NpuMepe nepeMeHHas B IOJKHA pacmojia-
raTbCsi Ha TOM e MeCTe B IIaMfATH, YTO H HepeMeHHas "Y,
TO 0Ge 3TH NepeMeHHble YKa3bIBaIGTCS HA COOTBETCTBYIOLINX,
B HallleM NpPHMEPe BTOHIX, MECTaX CIHCKOB nepemermmx
B cBoux uHCTpyKumsx COMMON.

Eciin ocHOBHasi mporpamma COZEpKHT nncrpyxumo

COMMON AST, BIS, LIST

a B OJHOH M3 BKJIIOYAeMBbIX NPOrpaMM HeOOGXOLMMO COBMeC-
TaTh aub nepeMenHyio MAT ¢ nepemennoit LIST ocHoBHO#M
nporpaMmel (He 3a6OTfACh O MecTe, 3aHHMaeMOM IepeMeH-
ueivi AST u BIS), To u B arom ciyyae nepemennas MAT
B unctpykuun COMMON noanmporpaMMbl JOJI2KHA CTOSITh
Ha COOTBETCTBYIOIIEM, B HallleM NPHMepe TpPEeTbeM, MecTe.
st 3TOrO NpenbiAyliMe MO3ULHH B CIHCKE HHCTPYKIUH
COMMON no/mKHEI OBITH 3aNMONHEHbI HAUMEHOBAaHHSIMH HC-
KyCCTBEHHBIX NepeMeHHBIX. TaK, MHCTpYKUHS

COMMON X1, X2, MAT

MOXKET peaNH30BaTh HeOOXONMMOe COBMEILEHHe NepeMeHHBIX
LIST u MAT.

B cnucke nepemeHHbix HHCTpyKuumu COMMON & wmoryr
GBIT M HHAEKCHPOBAHHBEIE NIepeMeHHble (B CIHCKE OHH yKa-
3aHBl JHIIbL HaHMEHOBaHHEM 06e3 CONPOBOMKAAIOUMX HHIEK-
COB), TAK YTO, HE 3Hast KOHTEKCTa NPOrPaMMBbl, HeJIb3s1 OTIpe-
IeJUTh, WIET JIU B NPeIbAylieM NpHMepe peub O LEJbIX
nepemeRHbX LIST u MAT wnan o maccuBax LIST u MAT
LeJIBIX YHces. MaccHBEI, pasmelaeMble Ha OHO MECTO JABYMsi
uHeTpyKuusaiMy COMMON, [OMKHBI HMETb OXHHAKOBYIO
pasMepHOCTb.

DKoHOMSI MecTO B namaTH, MHCTpyKuun COMMON oka-
3LIBAIOTCS 0CO0EHHO 3()eKTHBHLIMH, KOTd B CIIHCKaX Iepe-
MEHHBIX YYaCTBYIOT MacCHBHI GONbIINX pasMepHocTedl. Ecou
OCHOBHAsi NpOrpaMma BKJIIOYAa€T HECKOJbKO NOAHPOrpaMm,
TO OGlIHe MecTa B NAMATH MOTYT OBITb NIPEXYCMOPPEHBl HH-
crpykuussMu COIMMON B KaKIOH M3 HHX.
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Ilpu onucanuM NOAIpOrpaMmM roOBOPHJIOCE O TOM, YTO IOJI-
NpOrpaMMbl  HE3aBUCHMBI HH OT OCHOBHO# MPOrpaMMbl, HH
Mexny coboit. Kaxknas u3 noamporpamm MOXeET HMETb CBOIO
HyMepauHi0 HHCTPYKUHMH (HOMepa HHCTPYKIUMH B IOANPO-
rpaMMe ¥ OCHOBHOH NpOrpaMme MOT'YT COBNAJaTh), CBOH
HalMEHOBaHUs NepPEMEHHBbIX, KOTOpEle MOr'yT OBITb OfHHA-
KOBLIMH B IpOrpaMMe H NOAIPOrpammax.

CnezncBaresibHO, €CJIH MCNONb30BAHHEM OIMHAKOBBIX Ha-
HMEHOBaHUH I IEPEMEHHEIX B IPOrpaMMe i NMOANporpamMmme
CTPEMATCS MORYEPKHYThb, YTO peyb HIeT 06 ONHHX H TeX
e BeJIHYMHAX, TO JJI 3TOrO HEOOXOAMMBI HHCTPYKLHH
COMMON, umeiolpe OIMHAKOBHIE CIMCKH JUISS OCHOBHOM
MpoTpaMMbl M JJIsi TIOANPOrPaMMEL. .

Eciau, nanpumep, nepemennyio PAS noamporpaMMer He-
06XOUMO HCIIO/Ib30BaTh NOJ TEM Ke HaHuMEeHOBAaHHEM B Oc-
HOBHO# nporpamme, HeOGXOIMMO H B OCHOBHYIO IIPOTpaMMy,
U B TOANPOrpaMMy BKJIOYHTb HHCTPYKLHIO

COMMON PAS

TouHo TaK ke, eC/IM Haflo NOAYEPKHYTh, YTO NIePEMEHHAs

PAS ocHOBHO# TporpaMMbl IMEET TO 2Ke 3HaY€HHUE, YTO mepe-

menHasa VIST nmopnporpammel, sro ciefyer o*rme'mrb BKJIIO-
UYeHHEM HHCTPYKIHU

COMMON PAS
B OCHOBHYIO NPOrpaMMy H HHCTpyKIHH
COMMON VIST

B nofnporpamMMy. Ilpy TaKOM HaNmMCaHHU NMPOrpaMMbI U TOJ-
nporpamms! cioBa PAS u VIST 6yayt npocro pasHeIMH Hau-
MEHOBaHHSIMH OJHOH M TOH Ke BEJIUYHHBL

Hucrpykuus COMMON  ycranaBiMBaeT COOTBETCTBHe
MeX]y TEpEMEHHEIMH B OCHOBHOH mporpamMMme H MNOANPO-
rpamme. Opnako uHctpykuus COMMON ne nomyckaer onu-
caHMsl HCKYCCTBEHHHIX apryMEHTOB, IIOCKOJIbKY NpPHCBAaHBa-
HHE HeOoGXOIUMBEIX 3HAYeHHH HCKYCCTBEHHBIM apryMEHTaM
TMOANPOrPaMM OCYLIECTBJISETC MHCTPYKIMSAMH BBI30Ba IOJ-
nporpaMM (yNOMHHAHHEM HAaHMEHOBAHHS MOANPOrPaMMbI
tuna FUNCTION wmin uncrpykuueit CALL pna noxmpo-
rpamm tina SUBROUTINE). Takum o6pasom, Bce HCHOJb-
syemble B TOANpOrpaMMe IEPEMEHHBIE (33 HCKJIOUEHHEM
nepeMeHHBIX, YKa3aHHbIX B JIEBOH 4acTH HHCTPYKUHH MpH-
CBaWBaHHs B INOANPOrpamMMe) AOJKHBI GHITh YNOMSHYTHI
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Au60 B CIHCKe apryMEeHTOB NOANPOTPAMMEI, JHGO B CIIMCKE
ee napamerpoB — B cnucKe HHCTpykuud COMMON. Ecau
noAnporpaMMa HCMOJb3YeTC TOJbKO B OIHOH OCHOBHOH
nporpamme (HJIM B IPyIINe NPOrpaMM C eIUHHIMH HAaHMEHO-
BaHUSIMH “JJIfl CEMaHTHYECKH OIMHAKOBBIX IepPeMEHHBIX),
MOXHO INepeBecTH NepPEeMEHHYI0 M3 CIHCKAa apryMeHTOB B
CMHCOK MNapaMerpoB, HasBaB ee oOilled [AIs Nporpammsl
H TOANPOrpaMMbl ¢ moMomwbio HHeTpyKuuun COMMON.
Hanpumep, B noxnporpamme (5.17) Benuuuny N — pas-
MEepPHOCTh KONHPYEMOro MacCHBa — MOXKHO CUHTATh He apry-
MEHTOM ee, a apaMeTpoM, OnpeJessieMbiM B OCHOBHOMH Npo-.
.rpamme. B TakoM cayyae moxamporpamma GyeT UMeTh BUA:

SUBROUTINE COPIE(A, B)

- DIMENSION A(1000), B(1000)

COMMON N

DO1Il=1,N -(6.1)
1 B(I) = A(l)

RETURN .

END

a OCHOBHasf IporpaMma JO/JKHA HWMETb HHCTPYKIHIO
COMMON N.

Ecnu ocHoBHas nporpaMma u noxnporpamma (6.1) pa-
GoTaloT BCeraa ¢ OAMHAKOBLIMH MacCHBaMH, TO YHCIO apry-
MeHTOB mnojnporpammst (6.1) MoxeT GbITh €lle COKpallleHo.
Torna (6.1) TepenuCcHBaeTcs B MOANporpammy Ges apry-
MEHTOB

SUBROUTINE COPIE
DIMENSION A(1000), B(1000)
COMMON A, B, N .
DF11=1, N
1 B(I) = A(l)
RETURN (6.2)
END .

B ocHoBHOMt mporpamme B 3TOM Cily4ae o6si3aTebHA
uacrpykuua COMMON A, B, N, ofpamenue K nommpo-
Epamme oCyLIecTBAseTCs ¢ nomoubio HHCTpyKuuun CALL

OPIE

S
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Ias nognporpamm Tuna FUNCTION cokpaienue uucia
apryMeHTOB HeJIb3sl IPOM3BOJAMTL Oeclpefe]bHO: B CIIHCKe
ee apryMeHTOB JOJ/uKeH ObITh MO KpaifHeH Mepe ONHH 3Je-
MEHT.

§ 3. OpraHu3auMsi mPorpaMMmel

Tlporpamma pemeHusi 3anauu GOpMHPYeTCs U3 OCHOBHOM
nporpamMmMel ¥ BKJIOYaeMBIX B Hee noanporpamm. Kak Gwuio
nokasano B rziase V, noanporpammel tHna FUNCTIGN u
SUBROUTINE sBasitorcsi He3aBHCHMBIMH YacTSIMH IIpoO-
rpaMMbl, KOTOpHIE MOTYT OBITb OTIEJNbHO OT OCHOBHOH IIpO-
rpaMMbI HalHCaHbl, OTAEABHO OT Hee OT/IaXKeHbl U He3aBHCHMO
OT Hee HCIOJb30BaHH KaK YacTH APYTHX IPOTpaMM.

HesaBucuMele u caMOCTOATENIbHBIE YACTH NPOrpaMMEI Ha-
3BIBAIOT Ce2MeHmamy IPOrpaMMbl, a OPraHU3aLHsi IPOrPaMMEL
IyTEM COCTaBJIEHHs €e U3 OTHEJNbHBIX CETMEHTOB Ha3LIBAETCS
ceemermayuell. CerMeHTalus NPOrpaMM IO3BOJSET KOMIO-
HOBATh CJIOXKHBIE NPOrPaMMbl H3 FOTOBEIX CETMEHTOB, paHee
HaNUCAHHBLIX WJIM HCIOJIb30OBABIUIMXCA B JAPYTHX IpOrpam-
max. Tak OTKDHIBAIOTCS BO3MOXKHOCTH CO3JaHHS GHO/IHO-
TEKH MPOrpaMM B JII0OOOM BBLIYHCJIUTENbHOM IIEHTpE, HCIOJb-
aytomem @PoprpaH B KauecTBe sA3blKa OMNHCAHHA 3ajay.

TlepBLIM CErMEHTOM NPOrpPaMMEI BCETAa SIBJSETCA OCHOG-
HaA npospamma. B Hauaje 3TOrO CerMeHra IHUIYT CJIOBO
PROGRAM, KOTOpOe MOMXKET CONpPOBOXAATHLCH HAaHMEHO-
BaHHeM Nporpammel. B ocTa/lbHOM NOPSZIOK. CETMEHTOB B Cer-
MEHTHPOBaHHOH INporpamme, BooOlLle roBOPsi, NPOH3BOJIEH.
Tem He MeHee MOryT OBITb NpPEIJIOKEHbl PEKOMEHJALHU
0 CerMEeHTallii NPOrpaMMbl, OCHOBAHHKIE Ha NPOTPaMMHCT-
ckux Tpamuuusax. 3a cermenroM PROGRAM pasmemaior
cermentsl mopnporpamMM Tuna SUBROUTINE, a Bcaexn
3a nuMu nognporpammut Tuna FUNCTION.

Bce cermMeHTH OpPraHU3OBaHBI B OCHOBHOM OJMHAKOBO.
INepeuncisieMble HHXKe peKOMEHJALHH 110 NOPSANKY HHCTPYK-
IME BHYTPH CETMEHTOB Pe3IOMHPYIOT YIIOMHHAEMEIE B Pa3HEIX
rjiaBax KHHTH NPaBHJIa pasMelleHHs HHCTPYKIUH.

B KaxX1noM cerMeHTe YCTaHABJMBAeTcs TAKOH MOPSNOK
HHCTPYKIHH:

HHCTPYKUHH JeKJapalyd THIA BeJIHYHH,

uncerpykuun DIMENSION,

uHcTpykuun COMMON,
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uHcTpyRunu EQUIVALENCE,

uHcTpyKuun FORMAT 1Y),

HHCTDYKUMH OINpefieJieHust apu(pMeTHYeCKHX TNOANpO-
rpamm, .

HCTIOJIHSIeMble MHCTPYKIMH NPOTPaMMBl,

END.

JInsi CerMeHTOB, SIBJISIIOMMXCA MNOANPOrpaMMaMH THIA
SUBROUTINE, Bnepenu storo mepeunsi noGasJisiercss Hau-
MEHOBaHHE MOANPOrpaMMEl C TNPENIIECTBYIOMUM CJIOBOM
SUBRGUTINE u mnocnefylomyuM CHHCKOM apryMeHTOB,
B nopmporpammax tuna FUNCTION — uncTpyKuMS, CO-
crosmas u3 caosa FUNCTION nHaumeHoBaHMs NOAIIPO-
IpaMMBEI H CIIHCKa apryMEHTOB, B CEIMEHTE OCHOBHOM Ipo-
rpammbl cioB0 PROGRAM u HauMeHOBaHHE NpPOrpaMMEL

INocnenueit ucnonHsieMOl HMHCTPYKLHMEH B CerMeHTre OC-
HOBHOH mnporpamMmel sBasiercs STOP, B cermenrax mnof-
nporpamm — RETURN.

Koutponburie ynpaxuenus  raase VI

6.1K. Hanucate HHCTpYKIHIO, NpefycMaTPHBAIOIYIO pa3MelieHHe
Ha ToM ke MecTe namath 20 nepBeIX aaemeHTOB MaccuBa LIST u 20
nocjefHux 3jeMeHToB MmaccuBa FILE, umeromero 30 3sseMeHTOB.

6.2K. IlomycTuM, YTO OCHOBHas nporpamma o6pabaTeIBaeT MacCHBEI
TAB1 u TAB2, peficTBuTenbHule nepeMenHne A, B, C, D, E, F u neiste
nepemennstle K@L, LIM, NUL, MER. Ona Bx/IOYaeT TPH NOAIpO-
rpaMMel. B nepsoit u3 HHX yuacTyeT maccuB TABI, neficTBHTENbHBIE
ni{»emeuume A, C, E u Bce meabie mepeMeHHEIE; BO BTOPOH — MaccCHB
TAB2, Bce meificTBUTeNbHEIE MepeMeHHEe, a U3 nejabnx — LIM u MER.
Tpetbs no;mé)orpamma HCIO/MB3yeT o6a MaccuBa, JeiCTBHTENILHEIE
nepemenie C, D, E, F u nensie — KOL, LIM, NUL. Hanucats
uHerpykuio COMMON nas Bcex mnporpamm. CKONBKO HHCTPYKUHMI
COMMON HeoGxomuMO?

1) EciM MecTO BCeX OCTa/NbHLIX HHCTPYKIUH BHYTPH CeIMEHTa
CTPOrO OmNpeleJieHO HJIH BecbMa pEeKOMEeHHOBAaHO, IS HMHCTPYKIHMI
FORMAT Moryt ObTb MCIONB30BAaHBl H APYrHe DPEKOMeHJalHH (CM.
ra. 1V). Hucrpykuuu FORMAT o6s3aTenbHo cHaGiKeHEI HOMepaMH.



TJAABA VII
MPUMEPbI ¢OPTPAHOBCKHX ﬂPOl"PAMM

Sra 3aBepImaloiias I71aBa COAEPKHUT TPH IPUMEPA NIOJNHBIX
nporpaMmm Ha ®oprpane. IlepBas u3 HuX — HeGosblIas
BBHIYHC/IMTENIbHAA 3aJlada Ha KJACCHYECKHH CIOXKeT — Ipo-
rpaMMa 4HCJIEHHOrO HHTErPHPOBAHUs 1O crocoby: Tpa-
neuui.

Bropasi nporpamma cioxuee. OHa, XOTSi H HECKOJIBKQ
ynpoleHa B y4eOHBIX LEJAX, HO JaXe B TaKOM BHJE NpH-
rojHa JJisi Ompejie/ieHHsi KPUTHYECKOTO NyTH HAa peasbHbIX
ceTeBHIX rpadukax ¢ He OyeHb GOJIBLINM YHCJIOM COOBITHE.

Hakosen, ‘Tperbsi mporpamma npeAcTaBasieT (parMeHT
GOMBIIOrQ aJrOPUTMA COCTaBJIEHHS IIaHA NMPOMBILIIEHHOIO
pacKposi Marepuana. D10T (parmMeHT — Nporpamma oOmpe-
JlefieHHsl TlepeceyeHHsl ABYX IUIOCKMX KOHTYPOB — HMeeT
CaMOCTOATe/IbHOE 3HAuUEHHe M MOXKeT OBITh HCIOJb30BaH
B APYTHX ajropurMax oGpaGOTKH reoMeTpPUYecKOi HHGOp-
MaIHH.

§ 1. MporpamMma’ BHIYHCJEHHS] ANOMAAH 3aMKHYTO#H
duryps

Unc/ieHHOe WHTErPHPOBaHHE — MPOCTOH H YAOGHBIH Me-
TON BBIUMCJEHHsI Iuiomianedl miockux ¢uryp. Cmmbica ero
COCTOHT B TOM, YTO ONpeJesieHHBIH HHTEerpal

b
§ F (x) dx,

H3MEepSIOUIH MJIOIa/lb, OTPAHUYEHHYIO BePTHKANAMH @ U b,
ochlo afcupce M KpuBOH f(x) (puc. 29), pasbuBaercss Ha
CyMMy HHTETrpajioB IO YaCTHYHBIM DaBHBEIM HHTEpBajaM:

N *in

b
(f@dx=3 § f@)ax,

i=1 x;
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THe Xo=a, xy = b, a N JIOCTATOUHO  BENHKO, 4106 BHI-
YHCJIEeHHe HHTEerpaJa
*iy1

) § fx)dx (7.1)

; %

CBECTH K NPOCTHIM apH(METHYECKHM ONepalusiM.

Onun 13 HauboJiee U3BECTHBIX H IPOCTHIX CIIOCOGOB YMC-
JIEHHOTO UHTErpHpoBaHus — cnocod tpaneuufi. B atom cno-
cobe ¢uryprl, mjaomanu Ko-

TOPEIX, ONMHCHIBAIOT JMEMeH- uy o) Yin =T1Zin].
Tapuee  uHTErpaiml  (7.1), Ll
3aMeHAIIOTCA  TpanelnusaMH

(puc. 29). Torma Becn mpo- % .
IIeCC BBMYHUCJAEHHH CBORMTCS %

K TPEM OCHOBHEIM IpOLEAy- /
pam:

1) BoUHCHIeHHe 3HAUeHUH 0 ¢ z; bz
¢yHruMi f(x) B TOYKAX x;,

2) BLIMHCJIEHHE TLIOMAAEH Puc. 29.

3JIEMEHTAPHBLIX Tpamneuui,
3) cymmupoBaHHe nnomauen "ajIeMEHTApPHHIX TpamenuH.
" Ilnowane anememapx—xou Tpaneuuy BEYUCIASETCS 10 Gop-
MyJie

Si=’§ (xiyi—x:) (f ()47 (xi+1))’

¥ TOTNa TUIOMANb S -UIYPH BHIPAXKAETCs MPHUGIHIKEHHO
s )

N -
s=\twdrmg X (ri—x) ( () +F (i),

a i=1

WM, IPHHSAB PaBHBIMH 3JeMeHTapHble HHTepBaJbl OCH abc-
IIUCC — BBICOTHI aJlemeHTaprxx Tpaneuut (X, — xi = h),

= VWM~—ZGM+WM

i=0
—-7 (F o) +2F (1) ++ . o+ 2f () + (%) (7.2)
WItaK, COCTaB/eHHe MPOTPAMMBI JIsl BHIUHCJIEHHS ILTO-

gy GUIypel CBOAUTCS K MPOrpaMMHPOBAHUIO IpocToi (op-
myJist (7.2) ¢ HCNIOJb30BaHHEM NMOATPOrPaMME! QyHKUHH f(X).
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Ecnn Heo6xoauMo BLMHCAHTL mjomanb ¢urypsl, orpa-
HHYEHHON HeNpephIBHBIM 3aMKHYTHIM KOHTYPOM, MOXKHO
ONpEeNie/IUTh €e KaK anre6panyecKylo CyMMy HeCKOJbKHX
IJIOIafiel, 3ajaBaeMbIX OMNpeNeJeHHHIMH UHTerpajaMu
(puc. 30). Ilpu sTom cienyer NMOMHHTH, YTO MJOMIAAb ¢u-
TYpBl, PaCNOJIOKEHHON HIKe OCH abCLHUCC, CUMTAeTCs OTPH-
1ATeJIbHOH.

5/:'—3
Puc. 31.

ITycrs Hajo 3amporpaMMHpOBATh BBIMHCJIEHHE IJIOMIAH
¢uryper (puc. 31), orpaHMYEeHHOH KpUBOH

A3 '
h =z  A>0, (7.3)
W JIOMaHOfi, KOTOpas MOMXer GuTh 3ajaHa '
—Bx—C npu x<—4,

fa(x) =1 —8. npu —4<<x<<-+4, 74
+ Bx—C npu x >4, (7.4)
B>0,C>0.

Cummerpusi Uryphl NO3BOJSIET BBIYUC/HTH JIHIIb INIO-
maib ee ONHOH, HANpuUMep, NpPaBOil MOJIOBHHH, KOTOpas
BBIPA3HTCS

P P
Sl=Sf1 (*) dx'l‘sz (%) dx,

0 0

L]
rae p — abcuucca TOYKHM nepecedeHus fyi(x) u fa(x).
Bruucienuss p I0CTaTOYHO TPYAOEMKH — IpH Ompene-
JeHHBIX BHE fj(x) u fy(x)norpebyercsi mocTrpoeHHe mNOA-
NpPOTrpaMMbl HaXOXJEHHsl M aHa/lH3a KOopHeH KyOHYeCKOro
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ypaBHeHHst. MoXHO, u3bekaTh BHIUHMCIEHHSI p, CYMMHPYS
IIOMai JeMEHTapHEIX TpanelHit 10 TeX Mnop, NoKa BeyH-
yMHa fi(¥) — fo(X) He cramer OTpHIATENBHOH BEJHYHHOMN.
(3mech yuurhiBaeTcs crenuuKa Kiacca Kpusbix (7.3) u (74).)
[Tpu 3TOM, BO3MOXKHO, GyneT HeKOTOpasi MOTepsi TOUYHOCTH,
onpejenisieMasi BeIMYHHOK h. BhmucieHue h mpejcTaBiser
CoG0ji CaMOCTOATENIBHYIO 3a/lauy, Mbl IOJIaraeM ee pelleHHOR
IO MCIIOJIHEHHSI HallleH NMPOTpaMMbl H NMOTOMY BIIpaBe moJia-
rath, 4TO & — 3aJlaHHas KOHCTaHTa, OGecrieyHBalomas Heos-
XOUMYIO TOYHOCTb BBIYHCJEHHUI. -

3naueHus QyHKUUH fl(x) MOryT OHITH Bbl'lPICJIEHbI apud-
METHYECKOH NOJAINpOrpaMMoi

FI(X) = Awsd/(Ass2 + Xus2), " .

a Jif BBIYUCJIEHHS 3HaueHHH fy(x) Hano HamucaTb HOATMPO-
rpaMMy THNa FUNCTIQN
FUNCTION F2(X) -
COMMEON B, C ,
IF4.+X) 1,1, 2
1 F2 = — B«X—C
GO TO 5
"2IF4.—X)3, 3, 4 .
3 F2 = — 8. N
GO Td 5 . .
4 F2 = B+X—C ’ ~
5 RETURN
END

. TIporpamMma HaumHaer cBOIO paGoTy BBOXOM (C KaHana 2)
napameTpoB M KOHCTAaHT 3ajaud. Bor nepBhle anrpyxupm
NPOrpaMMBL: .

PROGRAM TRAP
COMMON B, C
1 FORMAT (4E12.5)
2 FORMAT (F7.2)
Fl X) = A**3/(A**2+X**2)
READ(2 1A, B, G, H™ -

I/IHCprKuPIﬂ HOMep 2 mpefycMaTpuBaer cpopma'r pe3y.ib-
TaTa.
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['maBHasi wacTh NpoOrpamMbl, BHIYHC/AAIOUIEH OJHOBpE-
MEHHO HJIOAAH OOenx cocraBiasgiomux ¢uryp (puc. 34),
HMeeT BUJ

X=0.
Sl =A
S2 = —8.
3X=X+H

IF (F1(X) — F2(X)) 7, 4, 4
4 S1 = S1 + 2.4F1(X)
IF(F2(X)) 5, 5, 6 °

' 582 = S2 + 2.4F2(X)

GO T@ 3

6 S2 = S2— 2.4F2(X)
GO T9 3

7 S1 = S1 —F1(X — H)
$2 = $2 — F2(X — H)
S = (H/2.)#(S1 — S2)
WRITE (3, 2) S
STOP -
END

3pech HHCTPYKUHUS
IF (F1(X) — F2(X)) 7, 4, 4

N0 _CyIeCTBY (DUKCHpYeT OKOHYaHHE BLIMHCJEHHH.
HHcrpykuus

IF (F2(X)) 5, 5, 6

OTMEUYaeT INepexoj KpUBOH fy(x) u3 OTpPILlaTeJIbHOH 06-
JaCTH B MOJIOXKHTENbHYI — HEOOXOIMMO CMEHHUTh 3HaK
OnepaiuH, YTO M BBINOJHAETCS HHCTPyKuueH 6.

Hncrpykuusa 7 u chefyiomas 3a Helt BKJIOYEHH B IIpO-
rpaMMy ¢ TeM, 4yTo0 KOMIEHCHPOBAaTb HEHYXKHOE yJABOEHHE
IIOCJIeNIHero cjaraeMoro B dopmyJe (7.2).

§ 2. OnpeneneHue KPUTHYECKOrO MYTH HA ceTeBoM rpaduxe

OnHa ©3 YacTO BCTPEYAlOmHMXCS B IPOU3BOACTBEHHOM
NpakTHKe 3alay — OnpelesieHHe KPHUTHYECKOrO MNyTH Ha
cereBoM rpaduke. CereBoe nJaHHPOBaHHE OCHOBLIBAETCS Ha
NpeACTaBIEHHH CJIOXHOTO MHOTO3TAIMHOTO KOMILIEKca pador
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B BHJIe CeTH, Ha KOTOPOil BepIIMHAMH OTMEYAloTCs COOH:
THS — OKOHYaHHS OTJEJbHBIX 3TaNOB, @ COSNUHSAIOUIUME HX
CTpeJiKaMH — paboThl, KOTOpPhHiE HEOOXOIMMO . BHINOJHUTH
IJIS Tlepexofia OT ONHOrO 3Tama K Jpyromy.

. Paccmotpum, Hanpumep, OfHY 43 BOSMOXHEIX OpTaHH-
saunit pa6oT Mo nMpOrpaMMHPOBAHHIO M PElIEHHIO HEKOTOPOH
3ajauy Ha DBM.

CereBoii rpaduK 3T0ii OpraHu3aLMH NPUBEEeH Ha puc. 32.
Hauanom paGor — coGriTHeM / — Ha3oBeM NOJydYeHHe 3a-
Jaun MarematukoMm. CoGriTHe 2 — pacnpejiesieHne 3aflaHui.

Puc. 32.

Pa6ora (I, 2) cocTOMT B TOM, YTO MaTeMaTHK COCTaBJSET
OOLIyI0O CXeMy pelIeHHS 3aJaud, BBIENHB B Hefl mommpo-
rpaMMbl, He 3aBHCSILIHE QT OCHOBHOM NPOrpammel, u copmy-
J1poBaB TPeGOBaHUS K (pOpME BXOJHBIX JAHHBIX U Pe3yJib-
TaroB.

Ilanee napaisienbHO — PasHEIMH MPOTPaMMHCTaMH i
TpynnamMy NpOrpaMMHCTOB — MOTYT BHINOJHATLCA TPH pa-
6orel: pabora (2, 3) — mporpaMMHpOBaHUE OCHOBHOH IpO-
rpaMMbl, KOTOpasi MPUBOAUT K COObITHIO 3: «OCHOBHas Mpo-
rpamMma roroBa K OTJIajike», pabora (2, 4) — mporpammupo-
BaHHE NOANPOrpaMM, NPHUBONALMX K coOwTHIO «[loxmpo-
rpaMMBI TOTOBEI K OTJajKe» U pabora (2,5) — NMOAroTOBKa
JIaHHBLIX JJ151 OTJIaJIKH NIPOTPAMMEI ¥ OANPOrpPaMMEI, KOTOpast
3aKaHYMBAeTCs1 COOHITHEM §: «IOATOTOBJIEHEI TECTHl VIS OT-
JIaIK¥ TPOTPAMMBI H NOANPOTPaAMMBI».

CobuiTHst 3 W 4 He HaCTYNAT, ONHAKO, NOKAa He OyAyT
3aBeplLUEHbl COOTBETCTBEHHO JBe palboTel — pabora (5,3),
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cocrosiliasi B nepeflaye NpOrpaMMHCTy M3 TIPYNNBl NOATo-
TOBKH JaHHBIX OTJIaJOYHOTO TeCTa JJIsi NPOrPaMMbl U €ro
coryiacoBaHusi, a Takxe pa6ora (5,4) — mepenaya Tecta
IUIs1 TIONIIPOTrpaMM.

Pa6ora (3,6) cocTouT B OTJIaKe OCHOBHOH MPOTrpPaMMEl,
pabora (4,6) — aT0 omIagKa mNOANpOrpammel, a pa6ora
(5,6) — moxroroBka Tecta JJisi KOMIUIEKCHOH OTJIafKH —
cThiKOBKH. Patorsi (3,6), (4,6) u (5,6) 3akaHuMBAIOTCS OGMIUM
COOLITHEM 6:«TIpOrpamMma NOATOTOBJEHa K KOMIUIEKCHOH OT-
nanke». CTHIKOBKA, .HJHM KOMILJIEKCHAsi OTJajka,— 3TO pa-
6ora (6,7); KoTopasi NMPHBOAMT K COGBITHIO 7: «mporpamma
roroBa K IIPOM3BOACTBEHHOMYy cuery». CoOwbrThio 7 mpen-
HIecTByeT eille JBe paGoTw:- paGora (5,8) — mOAroToBKa
HCXOJHBIX NAaHHBIX JJIs1 IPOU3BOACTBEHHOTO Cuera, OKaHYH-
BaloLAACA COOLITHEM §: «IaHHble I/ PeLIeHHs TOTOBBD,
H pabora (8,7) — mepenaua ¥ COrJiacOBaHHE HCXOINHEIX JaH-
HeiXx. Pa6ora (7,9) — pemrenue 3agauu Ha 3BM — npusogur
K COGBITHIO 9: OKOHUAHHE PEIICHUS» U, HAKOHEIL, MOCIEeAHsAS
H3 paboT — oopMIIeHHE DPe3yJbTaTOB — K KOHEYHOMy CO-
6uiTHIO 10: «3aBepuiefine paGoT».

[ludpr, ykasaHHble Ha CTpesKax pHc. 35, O3HayalT
JUIHTEJbHOCTH B HHAX COOTBeTCTBYIOMHMX pa6or. Hanpumep,
nudpa 4 Ha cTpesiKe, coequHAOIell BeplIHHL 3 U 6, O3HA-
yaeT, YTO Ha OTJAJKy OCHOBHOH NPOrpaMMbl TUIAHHPYETCs
4 nHA.

IlepBolit sTan anropurMa NJIAHHPOBAHHS COBOKYIHOCTH
paboT COCTOUT B TOM, YTO KaXJOif BepILUMHE CETH CTaBHTCS
B COOTBETCTBHE BeJIMUHHA {; — OXHJaeMoe BpeMsl HaCTyIuie-
HHs cOOHTHA [. Ecii mpefnosoXKuTh, YTO OXKHIaeMbe Bpe-
MeHa BCeX NpeJIIeCTBYIOMUX COOLITHH yKe BHUYHCJEHBI, TO
OXHJiaeMOe BpeMsl HACTYIJIeHHUs COOBITHSI [ OIpeNeHuTCH
KaK MakCHUMyM M3 CymM f; -+ f; mo Bcem paGoraM, mpHBO-
ISIIHM K COOBITHIO i, TAe {;; — JUIUTEIbHOCTb PaboTHl (f, i),
OTMEUEHHAsi Ha CTPEJIKe, BE/YILEH OT COGLITUS j K COGHITHIO i,
a t; —oXujaemMoe BPeMsi HACTYIJIEHHs COOMITHS j.

Ha nameit cxeme £, onpenessercs OfHO3HauHo: {; = 0 —
HayaJo paboT MOXHO YCJOBHO NMPHUBSI3aThb K HYJEBOMY MO-
MEHTY BPEMEeHH H - |

=L+ the=0+7=T.
Jlasi Beruuc/ieHus {3 HeoGXOIMMO CHayaJja ONpenesuTh Iy,

160 HacTymJieHHe COOLITHA 3 ONHUM H3 YCJIOBHH MMEET BhI-
rioiHeHue paborhl (5,8), HauuMHAKOUWIEHCS MOcje COGhITHA 5.
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K co6biTHIO 5 TPUBOIMUT JIHIIL OfiHA pabora (2,5), mosrtomy Z;
ornpefiensieTcs OJHO3HaYHO

t5=—-_t2+t2’5=7+3=10.

Ho nna BowuucneHus f; yke HeoGXOIMMO CPaBHHBATh
BEJIHUUHBI

Iyt bhs 1 b + Ly,

COOTBETCTBYIOIME JBYM paboTaM, 6e3 BHIMOJHEHHS KOTOPHIX
He HACTYNHT COOhITHE 3:

ty=max (t,+ lys, b+ bsg) =max(7+ 10, 104 1) =17.
I Taxoe OInpene/ieHne OKHAAaeMOro BPEMEHH BIIOJIHE ecre-

CTBEHHO, U060 coObiTHE HACTYIAeT JIMIIb TOTJA, KOrja 3aBep-
maercss Haubosee TPYNOEMKasi W3 INpEAILECTBYIOMHX eMy

(17,19)°

(26,26) (28,28)
2

(24,24)
Puc, 33.

-pabor. Ilpomomxkasi Hamu BLUHCJAEHHS, NPUIEM K TOMY,
YTO OXHpaeMoe BpeMsi KOHEUHOro coOwrTusi — 28 nHeil co
JIHA Hauyana pa6or. .

TlepBbie yncsia B mape Npu BeplipHax Ha puc. 33 — Be-
JIMYHHBI ;.

Bropoii sran anroputMa — BEIMHCJEHHE NpeaeTbHBIX
BpeMeH !} HacTym/eHHiH COOBITHI i, MpEeBHIIEHHE KOTOPHIX
NPUBOJUT K HapYILIEHHI® OOILIEr0 CpoKa 3aBepIIEHHS BCEro
KoMIIeKca pabor. Ecnu mpeanosnoxurth, 4TO Jisi BCEX CO-
ObITHH, CIenyIOIHUX 3a COOBITHEM i, NpeleJbHbE BpeMeHa
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onpefiejieHel, TO If OmpejesUTCsi KaK MHHHMYM IO BCEM
paboraM, HauMHAIOMUMCS C COGLITHS i, M3 pasHOCTEH

B —t.

Jns cobrrruit 10, 9, 7, 8, 6, 4, Kaxa0e U3 KOTOPLIX fB-
JISIeTCS HayaJioM JIMIUb €IHHCTBEHHOH paGoThl, BEJUYUHEI £}
OnpefieNITIOTCA OJHO3HAYHO (IO OmpeeNieHuio !f BRIUHCIe-
HUS HeoGXOJIMMO BeCTH C KOHIA CeTH, HauMHas C 3aBepuialo-
ero CoGHITHS):

fh = 28

£ =ty =ty = 28— 2 = 26

B — b, =2%—1=2
f5 =t —f, —95— 1 =2

B o=t —t, =92 —2=23
# =t —t,, =23 —7=16

Ho nns cobuitus 5 yxXe NpPeACTOMT BHIGOD MHHHMaJbHOH
U3 BEJHUYHH

t:f - t4-6- tg - t5-6 H t;c - t5.8

no TpeM paboTaM, HAaUMHAIOIUMCSA NOCJe HaCTYIVIEHHS CO-
Obrtust 5. JleficTBUTENIbHO, COOBITHE 5 MOXET HacTYNHThb
HECKOJIbKO IO3/{Hee OXKHJaeMOro BpeMeHH f;; 3TO He COpBeT
CPOKH HACTyIJIEHHS NOCJeHero cobwrtusa #, M, CJenoBa-
TEJbHO, BCETO KOMIIEKca pabor, noKa 3ajepKKa HacTymJe-
HHA COOHLITHSI He npeB3oiier HauGosee ONH3KYIO U3 JaT:

ti‘ - t5.4, tb%‘ - t5.6’ ték - ta'g.

Hrak,

ti‘ = mil’l (tf - t5.4, ﬁf _— t5.6’ t&k _— ta'g) =
=min (16 — 1, 23 —2, 24 —14) =10

ecTb IpenejbHOe BpeMsl {5 — KPHUTHYECKOE BpeMsi, NPEBBHI-
IIeHHe KoToporo HegponmyctuMmo. Ilpoposkasi BHMHCJEHUS
Jlajibllie, MOXKHO BHIYHCJIHTD £F JJISl OCTANbHBIX BEpUIUH CETH.
Bropele, uucsia B mape nmpH BeplUHHAX CeTH Ha puc. 33 —
BEeJIHUHHBI [,

BooGue rosopsi, #; u ff Moryr pasiuyarbci; B 3TOM
cayuae {f > ¢;, u HeOTpHUATeNbHBIE pa3sHOCTH !} —¢;" Ha-
3LIBAIOT PE3epPBOM BpEMEHH COObITHS i.. Tak, coObiTHe 6
Ha puc. 33 uMmeer oxkulaeMoe Bpems {; = 22, a mpeesbHOe
tf = 23. PesepB BpeMeHH COOLITHA 6 pPaBeH OIHOMY JHIO.
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Te BepmiuHEBl, A KOTOpHX {f — {; = 0, HasmBawTCA
Kpumudeckumiy, a Lelnb OTPe3KOB, COENUHSIOMUX KPUTHUE-
CKUe BepILIMHBI, Ha3wIBaeTCs kpumuleckum nymem. Ha mpa-
BHJIbHO TOCTPOEHHOH CETH KPUTHYECKHH NMyTb BCerja Cyliue-
CTBYeT, HHOTJ|a OH MOXKET OKa3aThCs He eJJMHCTBEHHBIM (3TO
yTBepXKJeHHe JOKa3hBaeTCsl B COOTBETCTBYIOLIMX DPYKOBOJ-
CTBaX, 0G0CHOBHIBAIOIMX MaTeMaTHUECKYIO TEOPHIO CETeBOr0O
nianupoBanusi). Kpurtuueckuii nyTh onpefensieTr y3Koe
MEeCTO BCEero KoMmjekca pabor. B HameM npumepe mocie
BBIYMCJIEHUS CHauaJja f;, a 3aTeM £} KDUTUYECKUH NyTh Onpe-
Iejsiercss Kaxk 1enb COGhITHI

1—2—5—8—7—9—10. (7.5)

Ha puc. 33 kputuueckuii nytb (7.5) BbeJeH XKHUPHOH
JuHiell. B Hamlem npuMmepe y3KHM MeCTOM SIBHJIaCh MOJITIO-
TOBKAa JAHHBIX. DTO €CTECTBEHHO, KOrjJa NOATOTaBJIHBalOTCS
K pemieHuIo Gosbiuye 3ajayd o0paboTKH AaHHBIX: nepdopa-
1M U KOHTPOJb GOJIBIIMX MH(OPMAIHOHHEIX MacCHBOB JJISt
3TOro KJacca 3a/lay 4acTO OIpeJessioT OOIHe CPOKH perue-
HUS 3aJlayu.

Kapruna usmenurcs, ecnu pabora (5,8) Oyner pasneneHa
MeX1y - AByMs TIpynnaMH, paGeTaloUUMH MNapajiiesbHO.
1o npHBeNeT K MNOABJEHHIO ABYX COObITH: [/ — «OKOHYa-
HHe nepdopHpOBaHUS NAHHHIX B NepBOi rpymme» u 12 —
«OKOHuaHHe nep¢opupoBaHus BO Bropoil rpynnes. OHU 3a-
Bepalor pa6otel  (§,/1) — mepdopupoBaHHe B mepBOi
rpynne # (5,/2) — nepcdopupoBaHse BO BTOPOH rpymnme —
¥ HauuHalot paborh (//,8) — mepemaua ormepopupoBaH-
HOro B NEepBOH rpymie MarepHaja PYKOBOIHTENIO CJYKObI
IIOATOTOBKHU AaHHHIX H (/2,8) — mepenaua pe3yJ/bTaTtoB BTO-
poii rpynnnl PyKOBOZHTENIO CJAYXKOBL JliuTeNbHOCTL MOJA-
TOTOBKH JIAaHHEIX COKpAaIaercsi MOYTH BIBOE, U KPUTHUECKHM
NyTeM CTaHOBUTCSA

1—2—4—6—7—9—10. -

Cxema, COOTBeTCTBYIOIIasi 3TOH CHTyaluH, NpHUBeLeHa
Ha puc. 34. Uurareno, nMeroleMy BKYC K BBIYHCIUTEbHOM
pabote, mpeCTaBJseTC BO3MOXKHOCTb YOEIHTHCS B Crpa-
BEJVIHBOCTH 3TOTO YTBEpIKIEHHS.

Ha npakTuke NPHXONMTCH CTANKHBaThCs C CETEBLIMH
rpa¢ukaMH CTPOMTENbCTBA KPYMHBIX OGBEKTOB, OTJIAaIKU
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CJIOXKHBIX CHCTEM. DT rpauKH HMEIOT COTHH H ThICSAUH CO-
Obrtuii. Onpeenenne KPUTHYECKHX MyTeil JJIs TaKHX rpa-
(GMKOB BPYYHYIO CTAHOBHTCS HEBO3MOMKHBIM.
IlpepnaraeMuiii anroputm npexpnosaraer 06paGoOTKy ce-
Teit, umetomux 10 250 BepmuH u 1o 1000 paGor. K orpannye-
HHFIM CETH OTHOCHTCS TaKHE YCJOBHS: OJXHHM COGHITHEM MO-
IyT HAYHHATHLCS WM MOTYT 3aKaHYMBAThCS He Gosiee 1eCATH
pator. Bepmuna, Uiu coObiTHE, 3TO BEKTOD, COCTOSILH F
W3 ueTHPeX 5fEMEHTOB: HOMEp COGHLITHA i, OXHJaeMoe

(17,18)

(17,22) .
Puc. 34.

BpeMsl [; HacTyluleHHsi COOLITHA {, NpelesnbHOe BpeMms tf
HaCTyIUIeHHs] COObITHS [ M mpHu3HaK p;l). Takum oGpasom,
maccuB S@B coOmITHI sIBNsieTCs ABYyXpasMepHEIM: HHIeKC K
sIBJIsieTcsl HoMepoM coOuiTHs B Maccuse SPB, a unmekc L —
HOMEpOM 3JIeMEHTa B TPyNNe U3 YeThIPeX BeJHUHH, Xapak-
repusytomux coberrie. IIpy K = 10 u L = 2 BeauuuHa
SOB (10,2) ectb OoxupaeMoe BpeMsi HACTYIJIEHHS COOBITHSA,
Homep -Kotoporo B MaccuBe SPB pasen 10.

Pa6GoTta — BeKkTOp, COCTOSIIIME H3 TPeX NeHCTBHTENbHBIX
BeJIMYKMH: HOMepa { COOBITHA, HAYHHAIOLIEro pa60Ty, HoMepa j

1) Bce smeMeHTH OJHOTO BEKTOPa JAOMMKHBI HMeTh OfHY dopMy npen-
crapJjienus. ITosToMy Bce OHH paccMaTpHBalOTCS 31ecCh Kak AefCTBHUTeNb-
HBEIE, XOTS HOMep COGHITHS H-NPH3HAaK HHKOTAA He HMEIOT B MpOrpamme
IpoGHO# yacTH. MoxHO GbiIo Gbl MPHHATL B KayecTBe eAHHOH (opMEI
npejcTaBleHHs HeNylo, eciH B KauecTBe eIHHHIbI H3MepPeHHSI BPeMeHH
BLIGpATb NOCTATOYHO KOPOTKHil HHTEPBAJI BPeMeHH W BeNHYHHH Ij
3aMHCHIBATH LEJLIMH: B aJTOPHTME He HCMOJb3YeTCs Oneparop AeJCHHS,
¥ NOsBJEHHe HOBHIX He HeMbIX uyHcead GbWIO GHl HCKJIOUEHO.
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COOBLITHS, 3aBepLIAIOIEro paboTy, H AJHTENbHOCTH PaGOoThHL
t;;. Maccus RAB raxxe nByxpasmepHelii: uHieKC I siBasieTcst
HOMepoM pa6oThl B MaccuBe RAB, a uHmekc J — HOMepom
3JIEMEHTa B Tpylne U3 TPeX BeJHYHH, XapaKTepH3YIOIHX
pabory. Ilpu I = 17, J = 3 Bemuuuna RAB(17,3) ectb
JUIATENBHOCTE paboThl, HOMep - KoTopoit B MaccuBe RAB
paBeH 17.

PasMeprl OCHOBHBIX MAacCHBOB 3ajjaiudl MOTYT OBITb OIH-
CaHbl MHCTPYKIHMeh

DIMENSION RAB (1000, 3), S@B (250, 4)

Her 1eo6xopuMocTd MOHOCTBIO NepdopHpOBaTh BEKTOP CO-
GLITHS Ha KapTe B XOJie NOATOTOBKH JaHHKIX, HOO BEeJUUHHHI
t;, tf u p; dopmupyoTcs B npouecce paGoTHl NPOrpaMMel.
OnHako, BBOJL HOMEPOB COOLITHI 11€00XOIMM: OH H36aBJiser
OT HEHYXKHBIX OTPAaHHYEHH I B HyMepalluH COOLITHH.

B uHcse orpaHMYeHHH OCTAaIOTCS JIMIIb €CTECTBEHHOE
yCJIOBHE — He NPHCBaMBaTh PasHbIM COOBITHAM OJHHAKOBLIE
HOMepa, ¥ TOT (DaKT, YTO HOMep — 3TO TPeX3HayHoe Iiesoe
yucsIo0 B neicrBuTesbHOH Qopme. Ha kapre oHo mepdo-
pupyercsa no -kony F4.0 — Kox comepHT ueThHpe KOJIOH-
KH ), TPH U3 KOTODHIX COZepzKaT UM(pH H OJHA — Jecs-
THUHYI0O TOuKy. Ha onny kapry moxHo a3amucats 20 Ho-
MepOB COOBITHIA.

HerpyaHO npuHATE U Clefylolliee OrpaHHueHHe: CaMbiM
nepBbIM nepQopupyeTcss HOMep HauyalbHOrO COOBITHS, MO-
CJeTHUM — KOHeYyHOro coObiTusi cerd. NS — KoJHyecTBO
paccMaTpHBaeMbIX COGHITHiL.

BexTop paGoThl nepdopupyercsi Ha OpfHOi Kapre: 1Be
TPYNIBl KOJOHOK IO 4eThipe HHU(MPH C HOMEPOM COGHITHIH
H TPyNNa U3 NATH KOJOHOK sl JLJINTEJNBHOCTH pabor (onHa
U3 HUX — /I JeCSATUYHOH TOUKH UM OfHA — A ULHGPH
nocje 3anaroi). NR — KosnyecTBO paccMaTpuBaeMHIX pa-
60T, T. €. KOJIHYECTBO BBOJHUMHIX Nepdokapt maccuBa RAB.

Oty 3aMeuanus onpenensior HHCTpyKuun FORMAT mas
BBOJIa JaHHBIX:

s uxcna cobeituit 101 FGRMAT(13)
151 HoMepoB cobrituii 102 FORMAT(20F4.0) ~1(7.6)
Ans paGoT 103 FORMAT(13/(2F4.0,F5.1))

.1) IIna onpeseneHHOCTH BEIGPAH PHCYHOK mepOKapThl, OMHCAHHBIH
B I 1 §I rlV.,

189



Ha Brixoze esaTeNbHO NOJYYHTh KPUTHUYECKHH IyTh
B Buje TaGJHIbL €e CTPOKa COOTBETCTBYET KPHTHYECKOH
BEpIUHHEe,. a B TpeX cronblax yKasaHbl COOTBETCTBEHHO
HOMEp [ BepINHHB, OXHAaeMoe BpeMs f; U IpejeJbHOe
Bpems tf. ‘

Topsinok BeplIMHBI B I€YaTaeMOM KDHTHYECKOM NYTH
Ba)KEH: OH HaUMHAETCS C HAuaJbHOro COORITHS W KOHUAaeTCs
nocjefHUM, 3aBepIuaolM. MOXKHO TNpENJIOKHTh TaKOi
PHUCYHOK IleuaTaeMoifl CTPOKH

104 FORMAT (T41, F4.0, T61, F6.1, T81, F6.1) (7.7)

Beoj ¢ nepcdokapt HoMepOB cOOLITHET 0O6eCrieynBaeT JHIIb
3afoJiHEHHE NEepBOro 3JjeMeHTa BeKTopa COOhITHs. UToOH!
OT/INYUTDL HE 3aloJIHEHHBIE BeJHUYHHAMH f; U {f MecTra B Mac-
cuBe oT HyJel (mampumep, {; = O ¥ #f = 0 no omnpezese-
HHI10), Becb MaccuB SUB mepen urenueMm c mepcoKapt HO-
MepoB COOBITHiI 3anojHseTcd OTPHIATeJbHBIMH KOHCTAH-
Tamu, Hanpumep (—1.).

TlepBhIit 3Tanm aAropuTMa — 3alOJHEHHE BTOPHIX 3Jie-
MEHTOB BeKTOpa COOLITHS, WU BhiuuCJIeHHe f;. Ha atom
srane norpeGyercsi mopmporpamMma THna SUBROUTINE
BoiiesieHnss w3 MaccuBa RAB Bcex Tex pa6or, Korophle 3a-
Bepmatorcst coGerrnem  SUB(K,1). 3ra mnopmporpamma
ENDR, onuum H3 aprymMeHTOB KOTODOH SBJISIeTCSI HOMEp
COOBITHS, 3dBEpIUAIONIET0 pasbiCKHBaeMble palboThl, 3amu-
CHIBAeT BCE BhlJeJIeHHble pA6OTHl B IPOMEKYTOUHHIH MacCHB
RABT ansa Bpemensoro xpanenus. MaccuB RABT conepxur
BblJIeIeHHbIe U3 MaccuBa RAB paGotel ¢ HeKoTopo# nomos-
HUTEJbHOH HHGbOpMaLHel — OXHJaeMbIM BDEMEHEM HaCTyII-
JIEHHS1 HauaJbHOrO COoObiTHS paborhl. Ecam Benmunna NRT
ecTb KoauyecTBO pa6or B maccuBe RABT, To uHAEKCH ABYX-
pasmeproro mMaccuBa RABT(MT, NT) usMensitorcsi B mpe-
nenax: MT — or 1 1o NRT, NT — or 1 1o 4 (HoMep Hauanb-
HOro COOBITHSI, HOMEpP KOHEYHOTrO COOBITHS, MJIHMTEJIbLHOCTD
paboThl, OXHAaeMOe BpeMs HACTyIJIEeHHSI HayaJbHOro CO-
OLITHS).

Ecnu nas Bcex pabor maccuBa RABT onpenenenst oxu-
JaeMble BpeMeHa COObITHH, HAYMHAIOMUX 3TH paboThl, TO
MOXHO BBIYHCJIHTHL OXujaemoe BpeMms ajsi cobrrrus K, ko-
TOphIM 3aBepluatorcsi Bce paborei maccuBa RABT. Ecan
Xorsi Obl OHO M3 HayaJbHBIX COOLITHH He OmnpeeseHo,
clieflyer nepedTH K TIOCTPOEHMIO MacCHBA IJIsl CJIEAYIOMIEro
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cobbirust K + 1" nerTateés maiiti oxuzaemoe BpeMsl AJist
Hero. B cuay CTpyKTypHl cer Takoil nepe6op oGsi3aTenbHO
‘1puBOAHMT K COOBITHIO, MJ1si KoTtoporo B MaccuBe RABT Bce
HayaJsia paGoT UMEIOT y2Ke BEIYHCJIEHHOe OXKHaeMoe Bpems 1),

Tognporpamma ENDR

SUBROUTINE ENDR (K2N)
DIMENSI@N RAB (1000, 3), RABT (10, 4),
* SPB (250, 4)

COMM@N RAB, SOB, RABT, RABTI,

* NR, NS, NRT

MT =1
NRT =0

DF41=1, NR

IF (RAB(I, 2) .NE. SOB (K,.1)) G# T9 4
DG 1JT =1,3

1 RABT (MT, JT) = RAB (1, JT)
D@ 2 KT =1, NS
IF (RAB (1, 1) —SOB (KT, 1)) 2, 3, 2
2 CONTINUE
3 IF (S#B (KT, 3) .EQ.(— 1.)) G# T9 5
RABT (MT, 4) = SOB (KT, 3)
NRT = NRT + 1,
MT = MT + 1
4 CONTINUE
5 RETURN
END

1) CyuiecTByeT aJrOPHTM NpenBapHTENbHOTO YNOPSAOYEHHS Bep-
LIKH 1O YPOBHAM, rapaHTHpPYIOLHA nepeXxon oT cobbitus K K COGHITHIO
K -+ 1 rtak, uTo /sl KaXAOro MOCJENYIOWEro COGHTHA Bce eMy Mpel-
IeCTBYIOLIME YKe HMMEIOT BHUHC/IeHHBe OXHIaeMble BpeMeHa. Haio-
JKeHHe 3TOro aJroputMa GbiIO GbI BecbMa IPOMO3JKHM B MaciuTa6ax
STOH KHMTH H NMO3TOMY ONYILIEHO B yulep6 GhICTPOAEHCTBHIO OMHCHIBae-
MOTO 3fiecb aJITODHTMA ONpejieleHHsi KpHuTHyeckoro mytH. OmucaHue
aJITOPHTMa NPeIBapHTENbHOIO YNOPSHOYEHHS BEPIIHH CETH MO YPOBHAM
MOXHO HafiTH, HanpuMep, B KHure 'A. Kojmana u I'. le6ases «Cete-
BhIE Mgeggum MJIAaHHPOBaHHA M HX NpHMeHeHHe» (ush-Bo «[Iporpecc»,
M., 1968).
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OUxujlaeMoe BpeMsi BHIYHCJSETCS MO (opMyJie

t;= max (£;—t;1), (7.8)
jieu

rae U_ — MHOXKeCTBO COOBITHI, HEIOCPENCTBEHHO mpesie-
CTBYIOUIHMX COOBITHIO i. BemnunHel £;; ABAAIOTCA JIHTEIbHO-
craMu pabor maccuBa RABT, a f; — oxupaeMbiMu BpeMe-
HaMH HX HayaJbHBIX COGHITHH.

Jasi Beluncaenuit mo gopmyae (7.8) HeoGxoauma noanpo-
rpamma tuna FUNCTI@N.

Iopnmporpamma @JID BhMHCIEHHSI O0XHIAEMOTO Bpe-
MeHH:

FUNCTION @JID (R, N)

DIMENSION R (10, 4)

@JID =R (1,3) + R (1,4)
_IF (NRT .EQ. 1) GO Tg 1

DP2 MT = 2, N -

IF @JID — (R (MT, 3) + R (MT, 4))) 2, 2, 3
3 0JID = R (MT, 3) + R (MT, 4)
2 CONTINUE
1 RETURN

END

Ilpu Bcex obpamenusx k nogmporpamme PJID u3 oc-
HOBHOH NpOrpaMMbl HCKYCCTBEHHBIE apryMeHTh — MaccHB R
u uenasi nepemeHHas N — 3amensiorcsi Ha MaccuB RABT
1 neayio nepemersyio NRT. ;

Onnaxko, mpexxJie YeM BBIMHCIIHTD OXKHaeMOe BpeMsi COGbI-
THS, TNporpaMMa JOJKHA NPOBEPUTh HaJHYHE MacCHBa
RABT nas 3roro cobuitusi: oH cymectByer, ecad NRT = 0.
Ecau maccuB RABT piist coGRITHST He MOXKeT GhITh IIOCTPOEH,
TO B IPH3HAK 3TOro coOurHsl 3anuckBaercs 0. [ocae mo-
crpoenust MaccuBa RABT ns1s1 HeKOTOPOrO COGEITHS CJIELlyeT
[POBEPUTh BCE INPeNLIeCTBYIOIIHEe COGRITHS, JJIsl KOTOPhIX
maccuB RABT Hesb3si G610 OCTPOUTH paHblue. STOT 3TalN
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aJIrTOPHTMa OMHCHIBAETCS CJeLYIOIUM (PparMeHTOM OCHOBHOI}
NPOrpaMMbL: A

- DP4K=2 NS
Kl =K—1
D 1 KT = 2, Kl
IF (S9B (KT, 4).NE. 0.) G0 T 1
CALL ENDR (KT),
IF (NRT. EQ. 0) G& T9 1
S@B (KT, 4) = — 1. '
SOB (KT, 2) = @JID (RABT, NRT) "}(7.9)
1 CONTINUE
CALL ENDR (K),
IF (NRT) 2, 3, 2
2 SPB (K, 2) = @JID (RABT, NRT)
GO TO 4
3 SOB (K, 4) = 0.
4 CONTINUE

Ha BropoM 3Tame Han0 BBIYHCAMTL TPETHH 3JIEMEHTHI
B BeKTOpax cOOBITHH — IpefiesibHble BpemeHa ff. s 3To-
ro CTposiTcsi MOANPOTPAMMBI, aHAJOTHYHHE MOANPOrpaMMaM
nepBoro 3srana — nofnporpammva tuna SUBROUTINE,
¢dopmupyomas Ajas Kaxioro cobeitus MaccuB RABTI
paboT, /HaYMHAIOMHUXCA C 3TOr0 COOBITHS, W IOANpPOrpaM-
ma tina FUNCTION onpesenenus MUHHMyMa mo ¢op-
MyJe

tr=min (tf ), (7.10)

riae "U, — MHOXKeCTBO COGBITHIi, HENOCDEACTBEHHO CJelylo-
IHUX 32 COOBITHEM 1. .

Maccus RABTI1 ananoruuen maccusy RABT c Toit umb
pasHuileil, YTO MeCTa OXXHJaeMBIX BPeMeH HauaJbHBIX COOBI-
THH 3aHATH 3€Ch TpeeJbHBIMH BpeMEeHAMH KOHEYHHIX CO-
OLITHI COOTBETCTBYIOIUX pabor.

IMopnporpamma BEGR ¢opmupoBanus tabnuust RABTI
Gyzner Gomee sthbeKTHBHOM, ecau mpocmorp MaccuBoB RAB
u SOB Oyner BHIMOJHATLCA B OOpaTHOM NOPsJKe, HAYHHAsS
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C 3aBepINAIONIEr0 COGHITHA:
SUBRQOUTINE BEGR (K@L)
DIMENSION RAB (1000, 3), RABTI (10, 4),
*  SPB (250, 4)
COMMON RAB, SOB, RABT, RABTI
* NR, NS, NRT
MT =1
- NRT =0
Dgd 41 =1, NR
MU=NR41—1 =
IF (RAB (MU, 1).NE. S!Z)B (KoL, 1) Gg TG 4
- DBP1JT=1,3 .
1 RABTI1 (MT, JT) = RAB (MU, JT)
D@ 2 KT =1, NS
KTU = NS + 1 — KT
IF (RAB (MU, 2) — S@B (KTU, 1)) 2, 3, 2
2 CONTINUE
3 IF (SOB (KTU, 3).EQ. (— 1.)) GATS 5
RABT. 1 (MT, 4) = SOB (KTU, 3)
NRT = NRT 4 1
MT = MT + 1
4 CONTINUE
5 RETURN
END

" Tlommporpamma PRED BhiYHCJEHHSI TIpeNesbHOrO Bpe-

MEHH MMeeT BHJ
FUNCTION PRED (R, N)

DIMENSI@N R (10,4)

PRED = R (1, 3) — R (1,4)

IF (N.EQ. 1) G& T9 1

D@ 2 MT = 2, N

IF (PRED — (R (MT, 3) — R (MT, 4))) 3, 3, 2
2 PRED = R (MT, 3) — R (MT, 4)
3 CONTINUE
1 RETURN

END
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Bropoii stan anropurma peanusyercsi NpUBOAUMON HUXKe

YacTbi0 OCHOBHOM HpOI‘paMMbI:
DO 14 K =2, NS
Kl =NS—K+1
D@ 11 KT = 2, Kl
KTl = NS — K1 + 1
IF (SOB (KT1, 4) .NE. 0) Gg Tg .11
CALL BEGR (KTI)
IF (NRT .EQ. 0) G# T@ 11 .
SOB (KTI, 4) = — 1.

SPB (KT1, 3) = PRED (RABTI, NRT)

11 CONTINUE
CALL BEGR (K1)
IF (NRT) 12, 13, 12

12 SOB (K1, 3) = PRED (RABTI, NRT)
GO TO 14

13 SOB (K1, 4) = 0.

14 CONTINUE

(7.11)

Tenepr ocraeTcsi JHIb BBHIIENHTb KPHTHUECKHHl NyTh,
[OC/IIOBATENbHO  OTHICKMBAS  BEPIIMHEI, JUIAi KOTODBIX
t; =tf. JIns 5TOrO CHayaJa' CTPOMTCS IPOMEXKYTOUHBIH

maccuB SOBT(I, J) COBbITHE, * A5 KOTODHIX f;

= {f wum,

B TepMHHax Haiueit nporpammru, S@B (1,2) = SQIB(I 3).

KJ =
D@ 22 K =1, NS
IF (SOB (K, 2) .NE. SOB (K, 3)) G0 T0 22
Dg21J)=1,4

21 SOBT (KJ, J) = SOB (K, J)
KJ=KJ+1 '

22 CONTINUE

L (7.12)

J

Heo6xonumo, uTo6Ll B Hayaje nporpammel Gbi1a IeKJa-

pupoBaHa pasmepHocTb MaccuBa SUBT:
DIMENSION SOBT (250, 3)

(7.13)

SaBepmalomaﬂ YacTh IIporpaMMel BKJIIOYaeT HHCTPYKUUH
,JIe4aTH KPHUTHUYECKOro IIyTH. 3neck HUCIOJIBL3YyeTCA elle OAHH
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MPOMEKYTOUHEIH MacCHB X H3 TPeX 3JEMEHTOB.
DO 31J=1,3
31 X(J) = S@B (1, J)
32 WRITE (2, 104) (X (J), J =1, 3)
D@ 331 =1, NR
IF (RAB (I, 1) .EQ. X (1)) G@ Tg 34
.33 CONTINUE :
DP 35 K=1, NS H(7.14)
IF (SOB (K, 1) .EQ. RAB (I, 2)) GO T9 36
35 CONTINUE
36 IF (SU9B (K, 1) — S@B (NS, 1)) 32, 37, 32
37 WRITE (2, 104) (S9B (NS, J), J =1, 3)
STOP
END )

" CKOMNOHyeM Tenepb MepBHI CEIMEHT NPOTrpaMMbl —
ocHoBHyio nporpammy. [Tocie PROGRAM TRACK caenyer
uncrpykuus DIMENSION, umeromass ToT Ke BUA, YTO H
uHcTpyKuus DIMENSION noanporpamm ENDR u BEGR.
Kpome TOro, Heo6XOIMMO YNOMSAHYTh Pa3MEPHOCTH BBOJH-
MBIX Ha IIOCJIEHEM STale IPOMEXYTOUHHIX MaccHBoB SPBT
(310 nenaercs uHcTpyKumed (7.13) u X (4TO MOXKHO chenarb
ucrpykuueit DIMENSION X(3)). 3a wuHCTpPyKuusiMH
DIMENSION poskHa cjenoBath uHCTpyKuus COMMON,
KoTopasi B OCHOBHOH mporpaMme ,0ylieT UMeTb TOT Ke BHI,
yro ¥ B JPYruX cermMeHTax nporpamMmbel. dopMarsl BBOIA
H BHIBOJA ONpENENSIOTCS] HHCTPYRUMSMH, HMEIOMIUMH HO-
mepa 101, 102, 103, 104 -((7.6) u (7.7)). Haxonen, caenyer

cOOCTBEHHO nporpamMMa, HadYHHAWOMAACA HHCTPYKUHAMH
BBOJIA:

READ (1, 101) NS
D@ 100 K =1, NS
D100 L =1, 4
100 SUB (K, L) = — 1.
READ (1, 102) ((S9B (K, L), K = 1, NS)
READ (1, 103) NR, ((RAB (I, J), J =1, 3),
# I =1, NR)
M yuacTKM OCHOBHO¥ mporpammsl (7.9), (7.11), (7.12) u
(7.14).
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Ilocsie .cermenTa ocHOBHOI ﬂpOl“paMMbl pasMeInaimT cer-
MEHTHl JBYX JIOANPOTpaMM THNa SUBROUTINE: ENDR

1 BEGR u cermeHTH nByX nozmporpaMM THNA FUNC-
TION: @JID u PRED.

§ 3. Ompenenenue mepeceueHHs: MJIOCKHX KOHTYPOB

Bo MHOrux 3ajauax o6paGOTKH TeOMeTpHYECKO;] uHbop-
MalHH OueHb BaXKHO OHIBA€T OTBETHTb Ha BOIPOC: Iepece-
KalOTCSs JIH JBe ONpeJleeHHbIM 0GPasoM 3aKOLHPOBaHHEIE
iockne ¢GUrypul? PHCYHOK, NOHATHEIA uyeslOBeKy, Bcerjga
JlaeT SICHBIH OTBET HA 3TOT BONPOC, MalIHHA JKe, JIMIIEHHas
3PHTeJILHOrO BOCHIPHATHSA, NOJKHA JVIfi 5TOrO Mpojenath
CEpHIO CJIOXKHBIX BbIMHCJAEHHH M CpaBHeHHI.

OnnceiBaemasi Hmke (OpTpPaHOBCKasi Mporpamma TEST
onpejejieHus (akra nepeceyeHHsi JBYX IJIOCKHX KOHTYpOB
Obl1a HamucaHa JJisl CJIOXKHOH NPOM3BOJACTBEHHOMH 3ajayd —
cocTaBJ/leHHsl IJIaHa PAcKposi JIMCTOBOTO MaTtepuaja Ha Je-
TaJlu NpPOU3BOJBLHOH KOHdurypauuu. Paccmarpusatores ne-
TaJIi, KOHTY Dbl KOTOPBIX MOXKHO c()OPMHPOBATH U3 3J1EMEHTOB,
AIBJIAIOUIUXCS OTPe3KaMH MPSAMBIX W AyraM{ OKpy2KHOCTeil.

Jlyra OKpy:KHOCTH, fIBJSIOIIASCS 3JIEMEHTOM IJIOCKOrO
KOHTypa, He NOJIXKHA NPeBOCXOIUTh /2. Dra YCJIOBHOCTb
JIETKO CHHMMaeTcsl BCIIOMOTaTeJbHOH IpPOrpammoii, Koropas
NPOU3BOJIbHYIO AYT'Yy OKPYXKHOCTH PasbUBaeT HA 3JIEMEHTHI,
He NpeBOCXONfiliMe 7/2 M pacmoJiaramlouiyecsi B Hpejenax
OJLHOH YeTBepTH OKPY2KHOCTH. 37ech 3Ta mporpamMma He pac-
cMaTpHuBaercs.

OnucriBaemas nporpaMMa pasperuaer pacCMOTPEHHE KOH-
TYpOB, COCTOAIIMX He Gojiee yeM u3 64 snementoB. Berpe-
yalomupecs B TPOHU3BOICTBEHHOH TIPAaKTHKE TEXHOJIOTOB-
IITAMIIOBHKOB JIeTa/IH BIIOJIHE YIIOBJIETBOP SIOT OrPaHUYEHH M
Ha BHJ U KOJIHYECTBO 3JIEMEHTOB KOHTypa. Bmpouem, HHUTO
He MeIllaeT paccMaTpPUBaTh KOHTYPhI, COCTOSIIHE U3 GOJIb-
IIero 4Mcja 3JEeMeHTOB, MOCJe TMPOCTEHLIEr0 H3MEHEeHHs
KOHCTAHT B IpOTrpaMMe.

Kaxnplit saneMeHT 3anaercsi THmoM sjemenra (l.— mas
oTpe3ka, 2.— s AyTH) U KOOpDAMHATaMH HauajabHOH (XH,
YH) u xoneunoit (XK, YK) Touek. 115 1yru NOMKHE GHITH
yKasaHbl, Kpome Toro, KoopauHatu (XC,YC) uentpa nyr,
ee paguyc R u kox BbIHyKJIOCTH 1) (1.— nns BRIIYKJAHX

1) Ilyra cunTaeTcsi BHINYKJIOH, €ci NMpPH JABHXXEHHH OT Halla.'leOH
ee TOYKH K KOHeUHOil IIeHTP AYIH OCTaeTcs crpasa.
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IyT, 2.— AJs BOTHYTHIX). TakuM 00pasoM, 3JI€EMEHT KOH-
Typa KONUPYeTCs JeBATbIO BeJHYHHAMH,, H3
YeThipe MOCJNEIHHX JJISi OTPe3Ka He- HMEeIOT 3HayeHHs.
Hanpumep, miaockuif Kouryp puc. 35 Komupyercs rtabmau-

Puc. 35.

KOTOPBIX

neit 13. Homep crpouku Tabauupl 13 cOOTBETCTBYeT HOMEPY

TOUKM KOHTypa Ha puc. 35.

Ta6auma 13
Ken Kox
ane- -
Ne | one- | XH YH XK YK Xc YC R B.'-';'gcyrlf;
1 2 3 4 5 6 7 '8 9

1 1. 0. 0. 0. 0.5

2] 2. 0. 0.5 1. 1.5 0. |15 1. 2.

3| 2 1. 1.5 0. 25 0. 1.5 1. 2.

4 1. 0. 25 0. 3.

5 1. 0. 3. 4. 3.

6 1. 4. 3. 1.17 | 5.83

7 1. 1.17 | 583 | 1.52 | 6.18

8| 2 1.562 | 6.18 | 223 | 5.89 | 223 | 6.89 | I. 2.

9| 2. 223 [ 589 |323 | 689 |223 [6.89 |1. 2.
10 2 323 | 689 |[294 |76 2.23 | 6.89 | 1. 2.
11 1. 294 |76 329 | 7.95
12 1. 329 | 795 | 8.67 | 4.06
13| 2. 8.67 | 406 | 9.11 | 3.0 761 | 3.0 1.5 1.
14| 2 9.11 | 3.0 761 | O. 761 | 3.0 1.5 I.
15 1. 761 | 0. 0. 0.
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GbITh CBEJICHO K OTIPEJIe/ICHHIO HAMHYMs TIEPECeUeHHS OIHOTO
3 3JIEMEHTOB KOHTYDA 1 C OXHUM 3 '2/IEMEHTOB KOHTYpa 2.

JI7151 3TOr0 HEOOXOUMO UMeETh TIOATPOrpPaMMEL, IPOBEPSIO-
lue HaJH4ke NepeceueHuss IBYX OTPE3KOB, NBYX Ayr, OT-
peska u3 TABI c nyroit u3 TAB2 u orpeska us TAB2 ¢ ny-
roif u3 TAB1. KpoMe Toro, Hy>kHa KOMIIOHYIOIIAsi HX OCHOB-
Has nporpamma.

YyuthiBasg TOT (KT, YTO KaxKJas H3 IepedHCJeHHBIX
NOJANpPOrpaMM HCHOJHSETCS B XOJe pellleHHs 06CyXIaeMok
3aJlaud JIHIIbL OAMH pas, MOXHO KaXKAyI0 H3 HUX IpeJcTa-
BUTh ()parMEHTOM OCHOBHOH IPOrpaMMbI.

Insi pa3MellieHHst KOOPAHHAT IepeceKaeMblX 3J1eMEHTOB
Boiieniensl Maccussl E1(I), I =1, 9 u E2(I), I = 1,9 Tak
4TO0

XHI = E1(2) XH2 = E2(2)

- YHI1 = E1(3) YH2 = E2(3)
XK1 = E1(4) XK2 = E2(4)

YKI1 = EI(5) YK2 = E2(5)

XCl = EI(6) XC2 = E2(6)

YCl = EIl(7) YC2 = E2(7)

R1 = EI1(8) R2 = E2(8)

B xaxnom Hu3 ¢parMeHTOB NpPOTPaMMBl Ompejelsiercs
peanyuna TEST : TEST = 1. Torna, Korna aneMeHTH ABYX
KOHTYPOB H, CJIe[IOBaTeJbHO, CAMH KOHTYPHI [IEPECceKaloTCs,
u TEST = 0. B npoTHBONOJNIOKHOM CJy4Yae.

//
(){HZ,YHZ) / (XKZO,YKZ)
/
(XK,,YRy)
(14, i,
Puc. 36.

1. ®parment, npoBepsitolMii NepeceueHue JBYyX OTpPes-
KoB, B MaccuBbl E1 n E2 sanuchiBaer KoopAuHaThl Hayalb-
HBIX M KOHeYyHbIX ToueK orpe3koB u3 TAB1 u TAB2 coor-
BETCTBEHHO.
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Hpelo storo ¢parmenta mnporpammel MosiCHsIET pucC. 36.
TEST=0., Koraa BhINO/NHSAETCS OJHO M3 ABYX YCJIOBHH —
Jaubo obe ToukH otpeaka El HaxoAsTcsi mo OfHY CTOPOHY
NpsiMOii, Ha KOTOpOH JIEXKHT OTPE30K
E2, nu6o o6e Touku oTpeska E2 Haxo-
IATCS 10 ORHY CTOPOHY NMpsMOfi, Ha
KoTOpol HaxomuTcs oTpe3ok El.

2. -dparmenr, onpenensomuUi
nepeceueHne IBYX Ayr, NpefycMar-
puBaer, uto Maccusrl E1 u E2 copep-
xkat ctpoukd u3 TABI1 u TAB2, co-
OTBETCTBYIOIIHE ABYM paccMaTtpuBae-
MbIM ayram. Puc. 37 o6bscHseT 3TOT
¢dparmenT. EclH LEHTPH OKpYIKHO-
creii, Hecymux ayru El u E2, Haxo-.
ISITCSl Ha PacCTOSIHUM, He NpeBHIllIa-
IOlleEM CYMMY pafHycoB 3THX OKpY-
KHOCTe#, TO ONpeneNsiloTCs TOUKH
(XP1, YP1) u (XP2, YP2) nepece-
yeHusi OKpyxHocredd. [Iporpamma
npoBepsier: NPHHAIJIEXHUT JIH _ XOThb
OllHA U3 3THX TOYEK OGEHM Jyram

Puc. 37. El" u E2 opgnoBpemeHHOo. 3ra

npoBepKa CBOAHTCS K BBIACHEHHIO

¢dakra: nomana au xoth ogHa u3 Touyek (XPI1, YP1) unu

(XP2, YP2) B 0o6uiyio yacth mpsiMOyroJbHHKOB, NOCTPOEH-

HBIX Ha XOpAax paccMaTpUBaeMblX JyI Kak Ha JHaro-
HaJlfX.

3. dparmeHT nporpammsl, onpeaes iU HalHyHe nepe-
ceuenusa ayru (MaccuB El) c orpeskom (maccuB EZ2), mpo-
BepsieT: NPHUHAJJIEXKHUT JIM XOTs Obl OfIHA U3 JIBYX TOUEK Iepe-
CEeYEeHHs OTPEe3Ky, a 3aTeM B Cjyyae OTPHIUATEJBLHOTO OT-
BeTa — NPHHANJNEXHUT JIM XOTs Obl O[HAa H3 TOYEK Iepeceue-
Hus nyre. IlpuHagmexHOCTh omnpefessercs Nno MonajlaHHIo
TOUKH IlepeceyeHHsi B INPSMOYTOJbHHKH, TNOCTPOEHHHle Ha
OTpe3Ke M Ha XOpje AYrH Kak Ha JuaroHa’asx.. Takas mpo-
BepKa s NyTH, IeficTBUTEJNbHO, SKBUBaJEHTHA YCTaHOBJe-
HHIO IPUHANJIEXHOCTH TOUKHU JIyre B CUJIY IPHHSATOTO OTrPaHH-
YeHUs — JYTH He TIPeBOCXOIAT 7t/2 ¥ Bce TOUKH AYTH pacro-
JIOXKEHBl B OJHOH YeTBEPTH OKPYXKHOCTH.

Huxxe 3anucanbl nepeuncieHHble )parMeHTH NPOrpaMMbl,
HX 3aroJIOBKH BHIHECEHBl B KOMMEHTapHH (YCJIOBHO Ha pyc-
CKOM fI3BIKE).
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C TNEPECEYEHHME IBYX OTPE3KOB

1 IF(ABS(E2(4) — E2(2)) — 0.001) 11, 11, 2
2 R3 = (E2(5) — E2(3))/(E2(4) — E2(2))
R4 = R3 * (— E2(2)) - E2(3)
R7 = (R3 * EI(2) + R4 + E1(3)) *
* (R3 * E1(4) 4+ R4 4 E1(5))
* IF(ABS(E1(4) — E1(2)) — 0.001) 9, 9, 14
14 R5 = (E1(5) — E1(3))/(E1(4) — E1(2)
R6 = R5 * (— E1(2)) + EI(3) -
IF(R5 —R3) 9, 15, 9
15 IF(R6 — R4) 8, 18, 8
18 IF((E1(2) .GT. E2(2)) .AND. (E1(4) .GT. E2(2)) .AND.
*  (E1(2) .GT. E2(4)) .AND. (E1(4) .GT. E2(4))) .9R.
*  ((E2(2) .GT. E1(2)) .AND. (E2(?) .GT. E1(4)) .AND.
(E2(4) .GT. E1(4)) .AND. (E2(4) .GT. E1(4))))
*  GOTOS8
3 TEST = 1.
GO TO 603
4 IF(ABS(E1(4) — E1(2)) — 0.001) 6, 6, 5
5 R3 = (E1(5) — E1(3))/(El{4) — E1(2)
R4 = EI(3) — EI(2) “ R3
R7 = (R3 * E2(2) 4+ R4 + E2(3)) *
* (R3 * E2(4) -+ R4 - E2(5))
IF(ABS(E2(4) — E2(2)) — 0.001) 7, 7, 12
12 R5 = (E2(5) — E2(3))/(E2(4) — E2(2))
R6 = R5 * (— E2(2)) + EL2(3)
IF(R5 — R3) 7, 15, 7
7 IFR7) 3, 3, 8
17 R7 = (E1(2) — E2(2)) * (E1(4) —E2(2))
9 IF(R7) 4, 4, 8
6 R7 = (E2(2) — E1(2)) * (E24) — E1(2)
GO TO 7 ,
11 IF(ABS(E1(4) — E1(2)) — 0.001) 13, 13, 17

13 IF(E1(4) — E2(4)) 8, 16; 8
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16 IF(.NOT. (((E1(3) .GT. E2(3)) .AND. (E1(5) .GT. E2(3))
* AND. (E1(3) .GT. E2(5)) .AND. (E1(5) .GT. E2(3)))
*  @R. (E2(3) .GT. E1(3)) .AND. (E1(3) .GT. E1(5))
* AND. (E2(5) :GT. E1(3)) .AND. (E2(5) .GT. E1(5)))))
. * GOTO3
8 TEST = 0. . )
GO T 603

C TOUKH MEPECEYEHHS ABYX IYT

100 IF(E1(6) — E2(6)) 104, 103, 104
103 YPI = (E1(8) ** 2 — E2®) ** 2 + E2(7) ** 2 — E1(D ** 2/
* 2. * (EX(7) — El(7)
YP2 = YPI
XP1 = E1(6) + SQRT(EI(8) ** 2 — (YP1 — EI(7)) ** 2)
XP2 = E1(6) — SQRT(EI(8) ** 2 — (YP1 — E1(7)) ** 2)
GO TP 101
104 FI = ATAN ((E2 () — E1 (7))/(E2 (6) — E1 (6)))
IF (E2 (7) — E1 (7)) 105, 105, 106

106 R7=—1.
GO TG 107
106 R7 = 1.

107 R8 = SQRT ((El (6) — E2 (6)) ** 2 — (E1 () —E2 (7)) **2)
RX = (E1 (8) ** 2) + R8 ** 2 — E2 (8) ** 2)/(2 *R8) * R7
RY1 = SQRT (El (8) ** 2 — RX ** 2) * R7
RY2 = —RYI _

XP1 = E1 (6) 4+ RX * C8S (FI) — RY1 * SIN (FI)

YPI = EI (7) + RX * SIN (FI) + RY! * C8S (FI)

XP2= EI (6) 4+ RX * €8S (FI) — RY2 * SIN (FI)

YP2 7/131 (7) + RX * SIN (FI) + RY2 * C@S (FI)
101 GO T¢ 202

C NNEPECEYEHHME OBYX IOyT

200 R7 = SQRT ((E1 (6) — E2 (6)) ** 2 + (E1 (7) — E2 (7)) **2)
IF (R7 .EQ. 0.) GO T9 215
IF (R7 — (E1 (8) 4 E2 (8))) 100, 100, 201

201 TEST = 0.

GO T9 603
202 IF (.NOT. ((XP1 — EI (2)) * (XP1 — EI (4))) .LE. 0.)

AND. ((XP1 — E2 (2)) * (XP1 — E2 (4))) .LE. 0.)
.AND. (((YP1 — E1 (3)) * I(YP1 —EI1(5))) .LE. 0.)
.AND. (((YP1 — E2(3)) * (YP1 — EZ2(5))) .LE. 0)
GO TH 205

* % ¥ %
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209 TEST = 1.
GO TO 603
205 IF (((XP2 — E1(2)) * (XP2 — E1(4))) .LE. 0.) .AND.
*  ((XP2 — E2(2)) * (XP2 — E2(4)) .LE. 0.) .AND.
*  ((YP2 — EI(3)) * (YP2 — E1(5))) .LE. 0.) .AND.
*  ((YP2 — E2(3)) * (YP2 — E2 (5))) .LE. 0.))
* GO TO 209
GO TP 201
215 IF (E1(8) — E2(8)) 201, 216, 201
216  IF ((E1(2) .GT. E2(2) .AND. (E1(4) .GT. E2(2)
* _AND. (E1(2) .GT. E2(4)) .AND. (E1(4) .GT. E2(4)))
*  QR. (E2(2) .GT. E1(2)) .AND. (E2(2) .GT. E1(4))
* _AND. (E2(4) .GT. E1(2)) .AND. (E2(4) .GT. E1(4))))
* GO T9 201
GO TP 209 -

C TOYKHU NEPECEYEHHS OYTYd U OTPE3KA

300 IF (ABS (E1(4) — E2(4)) — 0.001) 301, 301, 302
301 R7 = SQRT (E2(7) ** 2 — (E1(2) — E2(6)) ** 2 —
* E2(7) ** 2 + E2(8) ** 2)
YP1 = E2(7) + R7
YP2 = E2(7) — R7

XPl = E1(2)
XP2 = XPI
GO TO 404

302 R7 = (E1(5) — E1(3))/(E1(4) — E1(2))
R8 = — R7 * E1(2) + E1(3)
A=1 +4+R7**2
B =2.* (R7 * (R8 — E2 (7§ — E2(6))
C = E2(6) ** 2 4+ (R8 — E2(7)) ** 2 — E2(8) ** 2
YPI = (SQRT (B ** 2—4. * A * C) — B)/(2. * A)
YP2 = (SQRT (B ** 2 — 4. * A * C) + B)/(— 2. * A)
XP1 = (YP1 — R8)/R7
XP2 = (YP2 — R8)/R7
GO TO 404
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C MNEPECEYEHHUE JIYTH U OTPE3KA

400 IF (ABs (E2(5) — E2(3)) — 0. 001) 401, 401, 404

401 IF (E2(8) — ABS (E2(7) — E2(3))) 300, 300, 403

404 IF ((((XP1 .LE. E1(4)) .AND. (XPI .GE. E1(2)))
* .AND. ((YPI .LE. E1(5)) .AND. (YPI .GE. E1(3))))
* QR. ((XP2. LE. E1(4)) .AND. (XP2 .GE. E1(?)))
* _AND. ((YP2 .LE. E1(5) .AND. (YP2 .GE. E1(3)))) '
*  OR. (XP1 .LE. E2(4)) .AND. (XP1 .GE. E2(2)))
* _AND. ((YPI1 .LE. E2(5)) .AND. (YP1 .GE. E2(4))))
* OR. ((XP2 .LE. E2(4)) .AND. (XP2 .GE. E2(2)))
* _AND. ((YP2 .LE. E2(5)) .AND. (YP2 .GE. E2@))))))

. * GO TO 405

403 TEST =0,

-

GO TG 603
405 TEST = 1. -
GO TG 603

4. Hakowmen, nporpamMma, KOMIIOHYIOLIAs Mepeunc/IeHHbE
¢parmenTh, uKcHpyeT cTpouky Tabauusl TABI, nepe6u-
paetr Bce crtpoku Tabauunl TAB2 u paswickuBaer mnepe-
CeueHHs 3JeMeHTOB KOHTypa. Eciu nepeceuenue He oGHa-
py>XeHOo, BuiOMpaeTcss cjaefylomas CTPOKa  TabGiuub
TAB1 u rt.na [Ilporpamma Beimaer orBer TEST = 1.,
KaK TOJbKO OOHAapy>XeHO IepBOe IiepeceyeHHe 3JeMeH-
ToB. (B TOM KOHKpeTHOM NpHMeHeHuH, rie Obuia HC-
noJb30BaHA 3Ta INpOrpaMMa — COCTaBJIeHHE IIJlaHa pac-
Kposl B YCJIOBHfIX MacCOBOTO M MHOTOCEDHHHOIO NpPOH3BOJ-
crBa,— KOHTYypHl B Tabimuuax TABl u TAB2 Geun Kol-
TPY3HTHEI, H IOTOMY CJ1y4aif paciioyioXXeHHs OJHOTO KOHTypa
LeJIUKOM BHYTPH JIpyroro uckmmoued.) O6e 3TH TaGauLBl
HMeIOT OfHHaKoBOe KojuuecTBO cTpok — N. Crpoka Tta6-
JHIB, colepxKamas 9 s/eMeHTOB, BIHCHIBaeTCs B OIHY
nepgoKapty. PesysnbraT mporpaMMbl — neuatb JIMTEPaJIOB
'INTERSECTION’ (ECTb ITIEPECEYEHHME) u ’'NO
INTERSECTION’ (HET INIEPECEYEHHSI).
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PROGRAM TEST - . .
DIMENSION TABI (64,9), TAB2(64,9),
* E1(9), E29), PO ‘
501 FRMAT (1X, 12) _
502 FORMAT (1X, F3.1, 7F9.3, F3.1)
503 FORMAT (T21, 'INTERSECTION’)
504 FORMAT (T21, 'N@ INTERSECTIGN’)
READ (5, 501) N
READ (5, 502) (TABL (I, J),J =1,9), [ =1, N),
* (TAB2 (1, J), J =1, 9, I =1, N)
DO 608 11 =1, N
DO 608 12 =1, N
DI601J =1,9
El (J) = TABI (11, J)
601 E2 (J) = TAB2 (12, J)
IF (E1(1) — E2(1)) 604, 602, 604
602 IF (E1(1) — 1.) 200, 1, 200
603 IF (TEST) 609, 608, 609
604 IF (E1(1) — 1.) 605, 400, 605
605 DB 606 J =1, 9
-PW)=E2()
E2 (J) = E1 (J)
606 E1 (J) = P (J)
GO T@ 400
608 CONTINUE
WRITE (3, 504)
GO T9 610 *
609 WRITE (3,503)
"610 STOP
END
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JINTEPATYPHBIE YKA3AHHUS

K HacroguieMy BpeMeHM Ha PyCCKOM fI3BIKE €CTb TPH
nepeBojia onucanus doprpana. [lepBriil u3 HUX — HeGOJMb-
mas, Ho cofepxarenpHasi cratbs WM. C. Tlaina «O6miee
onucaHue ssnika doprpan» B Brmycke No 1 c6opuuka «Co-
BpeMeHHOe nmporpaMmupoBaHue» (u3n-Bo «COBeTCKOe pajuoy,
MockBa, 1966). Bropoit — Gosnbmasi xuura Jl.- Mak-Kpa-
KeHa 1 Y. JopHa «Uuc/ieHHEIe METOJH M IPOTPaMMHpPOBaHHE
Ha <I>opraHe» (usn-Bo «Mup», Mocksa, 1969). Hanoxenue
AI3bIKA B 9TOH KHHIe NPHBA3AHO K JIOCTATOYHO YETKO ouep-
ueHHOH OGnactu npumeHeHuil. HakoHen, HelIaBHO mepeBe-
nena xHura @. 1. dumepa u . ®. Cyunund «CucreMsl
NPOrpaMMHPOBAHH s> (usn-Bo «CraTtuctuka», Mocksa, 1971),
OflHA TIJ1aBa KOTOPOI HasHBaeTcs «d)oprpaﬂ»

Onnako, 6ubnuorpadusi no doprpany Ha aHTJTHHCKOM
AI3bIKE CETOJIHSA y2Ke NPaKTHYECKH HeoObATHA. UTOOE! He BhI-
IUCHIBATh 3/leCh JIMHHEIH NepeueHb crareil, OTYETOB M KHHT,
OTOLITIEM UHTaTeJNs K He epeBefleHHOH ellle Ha PYCCKUH S3BIK
¢byHnamenranbHoii MoHorpadun K. Cammera «$I3miKu mnpo-
rpammupoBanus» (Jean E. Sammet. «Programming Lan-
guages: History and Fundamentals» Prentice-Hall. Series
in Automatic Computation, 1969). dtor BecbMa mnoJHBIA
aHaJu3 COBPEMEHHBIX aJIlTOPHTMHYECKUX SI3LIKOB CONEPIKUT,
B YaCTHOCTH, IJaBy, mocBsaueHHylo Poprpany, koropas
3aKaHuyHBaercsl GubauorpaduuecKuM crnuckoM u3 40 Ha3Ba-
HUH.

Uuraresio, NO3HAKOMHBINEMYCS C OCHOBaMH f$I3BIKA H
HMeloleMy HeOOGXOIUMOCTb yrJyOUTh CBOH 3HaHUS B o6cTa-
HOBKE KOHKPETHOH MalluHbl, KOHKPETHOTO TpaHC/IsATOpa
H KOHKDETHOH CHCTeMBbI IPOTPaMMHPOBAHHS, HAJl0 peKOMeH-
JIOBaTh COOTBETCTBYIOIIHE PYKOBOACTBA. TaKHM YIayOusio-
MM KOHKDETHEIM MaTepHasioM Morja Obl CJAyXKHTb, Hampu-
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mep, nosiBuBascs B 1970 r. xaura «dopTpaH U MOHHTOpHAs
cucrema» (u3n-Bo «CrartucTvka», MocKBa, 1970) Onnaxko
CJIe/lyeT NPeRyNPEAUTD YHTaTeIs, YTO aBTOPEI 9TOH KHUIH —
Cokonos, JI. B. BeJmechasi I1.'A. KanunueHko,
. C. JIyKaumHa, B. A. Makapos, A.'C. Mapxkos, M. B. I'lo-
noBa — He NpPeJHa3HAYyaloT ee i 3HAKOMCTBA C SI3BIKOM,
OHH NHLIYT: «...3Ta KHHra — HE NONYJsApHOe mocobHe 1Jis
usyuennsi doprpana, a pPyKOBOICTBO MO NPAaKTHYECKOMY
HCIIO/1b30BaHHI0 CHCTEMBI aBTOMaTH3aLMH NpPOrpaMMHpOBa-
Hus, paspaboranHoil B MiHCTHTYTe QU3UKK BHICOKHX SHEPIHi
(M®B3) nnsi BEMHCAUTENBHON MalIMHBE « MUHCK-22)» nMelo-
el doprpaH B KauecTBe BXOJHOTO fI3bIKay.
3akaHuuBas KHUTy O0.®DoprpaHe, aBTOp BHIpaxKaeT Ha-
nexny, 4ro «OcHoBbl dopTpaHa» CMOTYT NOATOTOBUTh YHTa-
TeNst K yriayGJeHHOMY 3HaKOMCTBY C KHHTaMH, epeunc/IeH-
HbBIMH 3JleCb B 3THX KpaTKHX JIHTEPaTYPHEIX YKa3aHHUSX.



OTBETHI K- YIIPA)XHEHH M

21 DA+X+BxY—C=xZ 2 A/X+4C/Z
2.2. 1) A/(B+C) 2) A xB/C
2.3. 1) F = AMI « AM2/R #x 2
2) V=4/3. +3.14159 « R #2 3
3 Y=AxX#»x24+B+*xX+C 4) F=XM=A
2.4. 1) lNokasaTtenb nocie 6yxkBel E fomkeH GbITh HedbiM; 2) MOKa-
3atesb B ¢opme E fomkeH ObTh yKa3aH o6s3aTesibHO; 3) pa3flelleHue
rpynn pa3psifioB TOYKAaMH He pa3spewaercs; 4) IecsTHynas 3ansaras
HelloMycTHMa; 5) MoKa3aTelb MOXKeT UMeTh He GoJiee IBYX Hubp; 6) man-
THCCa Beer'la JeHCTBHTeJNbHas. ’
2.5. X = —10.
2.6. 2.5 u 2

2.7. 1) Otpunatenblasi KOHCTaHTa He paspelueHa Npu (GopMHpO-
BaKUM 3HayeHHs HHJeKca; 2) HHAEKC He MOXKeT GbiThb HyJent; 3) SLON —
He uejas mNepeMeHHas; 4) HHAEKC He MOXeT OHITb OTPHIATENbHLIM;
5) BhlpaxkeHue J — 2. He sBJseTCs LieJibIM: KOHCTaHTa 2. JeHCTBHUTENb-
Has; 6) MOPSNOK «KOHCTAaHTa - NMepeMeHHas» HeJONyCTHM; 7) ABe mepe-
MeHHble B OJHOM BhIpaxeHWH /sl BBIUHCJIEHHS MHJEeKCa HeJlONMYyCTHMBI;
8) H — He nenas nepeMeHHas.

2.8. ALPHA, LIP, MANTIS, SLON, TRIOL — neiicTBHTeNbHbIE;
BLOCK, LEV, NUMBER, STEP — neinste.
10 12.1K. 1) 2.8;2)3.;3)3.;4) 1.;5) 4.; 6) 8.; 7) 22.; 8) —1.; 9) —4.;
2.2K. X1= (A (B **x2—4. %A xC) 2= 0.5)/(2. = A)
X2= (A — (B =**2—4. x A xC) =+ 0.5)/(2. * A)
2.3K. 1) HaumenoBauue nepementolit QUANTITY coxpepxur Gosee
HIECTH CHMBOJIOB; 2) BMeCTO AeCATHYHON TOYKHM IOCTaBJieHa 3ansTas;
3) HauMeHOBaHHWe NepeMeHHOH He MOXeT HauMHaTbecs ¢ UHGPH; 4) He
XBaTaeT OXHOM - OTKpHIBaiollell CKOGKHM; 5) KOHCTaHTa B JIEBOH 4acTH
apugMeTHYeCKOH UHCTPYKUUM HepomycTuMa; 6) apH¢MeTHYecKoe BhIpa-
KeHHe HeJONMYCTHMO CJleBa OT 3HaKa NPUCBAUBAHUs B apHGMeTHueCKOR
HHCTPYKIMUH.
2.4K. AKl1l = AK] + AK
AK22 = AK2 4 AK .
AKI2 = — AK
U= (1./2.) = (AKI] + Ql % 2+ 2, + AK12 * Q1 * Q2+
# AK 22 + Q #x 2)
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3.8.
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IF (I — 1200) 1, 2, 2
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zZ, =
ct+=
O

[

’

1
T(, J)

[Zlelw]
@:a&&
o P = I
B xﬁ"

LIN (10, 20, 30)
B

=
Qo OO0
GJ" (SIS

30 S = 3.14159 # R #x 2
GO TO 40

40 npoposmKeHHe NMPOTrPaMMH
.NOT. A — B .GT. A * B = .TRUE.

b
NG
+50w
—

, 10
,'2,8,4,5,6, 7, 8,09, 10), I

e

(A — B) #+ 2 ,EQ. 0. .AND. .NOT. A .LT. B= .FALSE.
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3.1 AMN= X (I)
DP 4 1=2, 1ooo
F(X()L 0)X ()=—X()
IF(X() .LT. AMN) AMN = X (I)
4 CONTINUE
3122 D1 1=1, N
IF (X() 3
2 PAUSE
GO T£54
3Y ()= 1/X (I)
4 CONTINUE
PAUSE 44 ,

3.1K. 1) IlepemeHHast HMMeeT CJIHMIIKOM JVIHHHOe HauWMeHOBaHHe;
2) OTCYTCTBYeT 3ansTasi MeXXAy CKOGKOii H NepeMeHHO#; 3) HUMKHss rpa-
HHUIA HHMleKca NPEBOCXOAHT BePXHIO; 5) C/IMIIKOM MHOrO HOMepOB
MHCTPYKUHA; 6) Ha MecTe WHJeKca YKasaHa IUIaBaiollas 3amATas,
8) caMIIKOM MHOrO KOHCTAHT B TNpaBof 4acTH onpefielieHHs HHIEKCA,
9) numHASA 3ansTas nocie 3akpuBalolell cko6ku; 10) OTCYyTCTBYeT TOUKa
Crpaea OT JIOTHYeCKOro omepartopa.

3.2K. 1) 18, 2) 921, 3) 72, 4) 34, 5) 95, 6) 12, 7) 2, 8 2I,
9) 10, 10) 5

3.3K. X=0.
Dﬂ I=1, 100
X-I-l
1 TA M=1.4 X4+ X 2 2/2. + X 2 3/6. + X == 4/24.

Homep nuer- | 5 [ 10|50|55| 100|101 ]75| 10276 103 | 500 {1000
PYKIHH

Koauuecrso i

TIOBTOpEHHiA 100{100] 80 | 20 |20 60 |60 20 | 100}

L

100 IF

35K. IF §XN — XO)
102 IF (YN — YO)

1 MON =1
GO T 5
2 MON =
G TP 5
3 MON =
GO T 5
4 MON = 4

5 IF £XK— XC) 201, 200, 202
200 IF (YK — YC) 14, 14, 12
201 IF (YK — YC) 13, 13, 12
202 IF (YK — YO) 14, 11, 11
11 MOK = 1
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4.1.
4.2,

4.3.
4.4.
4.5.

4.6.
4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

4.13.

\

4.1K.

13 MOK = 3
GO T9 15
14 MOK = 4
15 nmponomxeHue NMporpamMme!

READ (6, )A, B, G, D, E, F, G, H

DO 11=1, 50
1 READ (4, 25) X (I), Y (I), Z (I

READ (3, 10)L, (X (J), J=1, L)
READ (5, 10) (Y (3), J = 1, 200, 2

1 FORMAT (F6.2)
1 FORMAT (F10.3)
1 FeRMAT (F5.0)

2 FORMAT (5F10.4)

READ (2, 1) (R(I), I=1, N)
1 FORMAT (13F 6.2)

1) 3456700
2) 0.034567
3) — 3456789
4) 3456.7

5) 345678.

6) 34567.8

1 FBRMAT (16, F5.2)
2 FORMAT (16, E7.2

READ (2, 1) (N (1 ), Z(IS), IS=1, 102), (N (IP),
+ Z(IP), IP=

READ (2, 2) (N (IT), Z(T), IT= 1, 9)

1 FORMAT (10ES.2
READ (2, 1) (T (I), 1= 200)
READ (5, 1) (T (I), I = 201, 1000)

1 FORMAT (3F8.3)
WRITE (1, D (X (1), Y(I), Z 1), I =1, 150)

10 FORMAT (4 (A3, A4, Al, 15, A3)
WRITE (1,10) (A, B (I, Y, C(D), X, I =1, 4)

1 FORMAT (10X, 'SALARY’ 4X, F6.2, 9X, 'PRIZE’;
* bX, F6.2, 'TAX’ F6.2)

2 FARMAT (T11, 'SALARY’, T21, F6.2, T36, 'PRIZE’,
= T46, F6.2, T61, 'TAX’, T71, F6.2)

1 FORMAT (2A4, A2, T27, 16)

2 FORMAT (274, A2 16)

3 FORMAT ('0’; '

4 FORMAT ('’ T54, 'STOCKb', 243, A2, /(T49, 2Ad,
« A2, 10X, 16)) :

5 FORMAT (2A3 A2)
READ 23 1) (ARTO (I), KO (I), =1, 1000)
REA]ID I, 2) (ART1 (J), K1 (J), J = I, 200)
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5.1

5.2,
5.3.

5.4.

5.5.

5.6.

212

DO 8 [ =1, 1000
IF (ARTO (I) .NE. ARTI (J)) GO T9 8
KO(I)_I—_KO(I)-I- KI@)

8 CONTINUB
READ (2, ) (ART2 (), K2(9), J = 1, 150
DO 6 1 =1, 1000
IF (ARTO (I) .NE. ART2 () GO T 6
K0 (I)-I_— KO (I) — K2 (J)

IF (KO (I)) 6, 7, 6

7 PAUSE 'S@S’

WRITE (7, 3) ARTO (1)

6 CONTINUE

READ (2, 5) DAY, MONTH, YEAR

WRITE (7, 4 DAY, MONTH, YEAR, (ARTO (1),
s K(I), =1, 1000

STOP

END

EX = C#2.8284 + A » COS (3.1416 = 8 + SIN (F1))/
+ (COS (FI) — C8S (FIL))

S = AMINI (Z, 100.)

STRAP (AL, AK, ALPHA) = (AK
* — AL = COS (ALPHA)) = AL = SIN (ALPHA)

FUNCTI@N ISUM (LIST, L)
DIMENSIEN LIST (1000)
ISUM =

D@ I’ I— I, L

ISUM = ISUM + LIST ()
RETURN

END

—

SUBROUTINE SORT (T, N)

DIMENSIQN T (4000)

D@ 2 1= N -
N-I— -

Dﬁ J = K

FTUO—-TI+1)2 21

1R=T

(
TAH=TW
TgJ)+ 1)(—

2 CONTINUE

RETURN
END

DIMENSIZN A (100), B (100), C(100), R (100
. T(lOO)S(lOO( ), B (100), C (100), R (100),

1 FORMAT (1X, 10F5.1)



5.1K.

5.2K.

5.3K.

5.4K.

2 FORMAT (2F5.1)

—

[y

b—

1

RE(Al()I)(sI 1) (lA M, 1=1, i00), (B (1), I< 1, 100),
READ (5, 2) ALPHA BETA

CALL VSV (A, 1002‘_

CALL CKV (ALPHA 100)

CALL VDV (A, B,

CALL CKV (BETA, R. S, 100)

CALL VSV (T, s, R,

CALL VSV (R, C, R, 100)

g&_’rRITE 6, 1) (R (I) =1, 100)

END

SUBRAUTINE VSV (X, K)
DIMENSION X (1000), Y (1000), Z (1000)
Dg11=1,K

Z(h=XM+ YD
RETURN .

END

SUBROUTINE VDV (X, Z, K)
D‘IJMEII\JSIQN I){( (1000), Y (1000), Z (1000)
Dg11=1

ZMH=XMm—Y(®D
RETURN

END
SUBRAUTINE CKV (FI, X, Z, K)
DIMENSI@N X (1000), Z (1000)

~

Dg11=1,K
Z (I) = FI = X(I)
RETURN -
END

POINT = AMINO (MAXO (11, 12, 13, 14, I5),
+ MAXO0 (1, J2, J3)

IF (ABS (AMINI (ALPHA, BETA, GAMMA) .LT.
% 3. 141593/2) GO TO 1

TG4 (ALPHA) = SIN (4. * ALPHA)/(C0S (ALPHA)
#gok 4—43 ./2. % SIN (2. * ALPHA) =« 2 4 SIN (ALPHA)
¥ wx 4)

FUNCTION COEF (PLAN, SUTPUT)
BéME}\ISIﬂ%\I 1I%.AN (175), BUTPUT (175), R (179)
1I=1,

g (1)0= PUTPUT (I)/PLAN (I)
DO 21=1, 175

28S=S-+R(

)
COEF = (8/175.) % 100,
RETURN
END
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65.5K. *SUBROUTINE INVER (MATR1, MATR2)
DIMENSION MATR1 (20, 30), MATR2 (20, 30)

DO 11=1, 20
K=2l—1
DB 1J=1, 30
1 MATR2 (K, J) = MATRI1 (I, J)
RETURN
END

6.1K. EQUIVALENCE (LIST (1), FILE (11))

6.2K. COMMON TABI1, TAB2, A, B, C, D, E, F, KOL,
% LIM, NUL, MER

Heo6xonumo nMeTs 10 ORHOH HHCTPYKIUH B KaXolt mofmporpamme
H B OCHOBHOH Nporpamme.
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